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When you buy your first synth, make sure
you can create and expand. Roland consider this
essential to all design concepts - the ability to interface

FREE
set of Roland
Stereo Headphones
with every purchase
of CSQ 100!

SHO9 - Budget price synth with expandability
Safeguard your investment - compare our features and value for money:
 No modifications necessary - C.V. gate
in/out. CSQ 100 sequencer (as shown),
168 step 2 channel, CSQ 600, 600 step
4 channel, DR55 Doctor Rhythm, TR808
Rhythm Composer, CR78 Compurhythm.
 External Input -Guitar or Bass  Unique
delayed modulator  Sample and hold
 Centre return bender for filter or pitch

 1 or 2 octave sub oscillator  Hold -
overide settings for repetitive
percussion effects  White noise
generator  Envelope inversion
 Variable pulse width combined with
sub oscillator  Full ADSR
 Interfaceable with 100M system,
another SH09, SH2, SH1, SH7, Promars

Contact your specialist
Roland dealer today.

Roland (UK) Limited
Great West Trading Estate,
983 Great West Road,
Brentford, Middx., TW8 9DN.

Telephone: 01-568 4578
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Sinclair 1X81 Personal Comb
the heart of a system
that grows with you.
1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16 -times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability
With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro -processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained
intelligence' of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer

New BASIC manual
Every ZX81 comes with a comprehensive, specially- written
manual -a complete course in BASIC programming, from
first principles to complex programs.

Kit:
149.95
Higher specification, lower price -
how's it done?
Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification
 Z80A micro -processor - new
faster version of the famous Z80
chip, widely recognised as the best
ever made.
 Unique 'one -touch' key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single -key entry.
 Unique syntax -check and report
codes identify programming errors
immediately.
 Full range of mathematical and
scientific functions accurate to eight
decimal places.
 Graph -drawing and animated -
display facilities.
 Multi -dimensional string and
numerical arrays.
 Up to 26 FOR/NEXT loops.
 Randomise function - useful for
games as well as serious applications.
 Cassette LOAD and SAVE with
named programs.
 1K -byte RAM expandable to 16K
bytes with Sinclair RAM pack.
 Able to drive the new Sinclair
printer.
 Advanced 4 -chip design: micro-
processor, ROM', RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

1-

Built:
169.95
Kit or built -it's up to you!
You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) -a few hours'
work with a fine -tipped soldering iron.
And you may already have a suitable
mains adaptor - 600 mA at 9 V DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.
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16K- byte RAM
pack for massive
add-on memory.
Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

Sinclair
ZX8I

Name: Mr/Mrs/Miss 1111111
Address. l 111111111111111
.11[11111111111111

6 Kings Parade, Cambridge, Cambs., CB2 1SN. LFREEPOST - no stamp needed. Offer applies to UK only.
Tel: (0276) 66104 & 21282.

Available now
the ZX Printer
for only 149.15
Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha -
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings -particularly

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to the rear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81
BY PHONE - Access, Barclaycard or
Trustcard holders can call
01-200 0200 for personal attention
24 hours a day, every day.
BY FREEPOST - use the no -stamp -
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY - please allow up to
28 days for delivery. And there's a
14 -day money -back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

rTo: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. Order-I
Qty Item Code Item price

£
Tote

£
Sinclair ZX81 Personal Computer kit(s). Price includes
ZX81 BASIC manual, excludes mains adaptor. 12 49.95

^Ready -assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95

16K -BYTE RAM pack. 18 49.95

Sinclair.ZX Printer. 27 49.95

8K BASIC ROM to fit ZX80. 17 19.96

Post and Packing. 2.95

El Please tick if you require a VAT receipt TOTAL £

*I enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard/Trustcard account no.

*Please delete/complete as applicable I1I I i I I I I Ili
Please print

11111 I.

[1111111
EM M111
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TEAC 144 Portastudio

At last, affordable multitrack for every musician. TEAC's new
Portastudio combines a mixer and multitrack tape recorder in one
compact unit. The solenoid, cassette transport runs at twice normal
speed and with the built in Dolby system produces remarkable sound
fidelity. Precision heads enable four tracks to be recorded with full sel-
sync and ping-pong facility. The mixer section accepts any signal with
bass, treble, echo send and pan on each channel. These are switched
from laying tracks to performing mixdown. The simplified monitoring

allows you to listen to the mix you are recording, plus
the tracks already on tape. Use the powerful

internal headphone amplifier or an external
speaker/amp system. Track bouncing,

signal processing, memory rewind
and varispeed are more

that put this
remarkable unit on par
with what you will get
from systems costing
many times the price.
Just plug in a

microphone and a pair
of cans and you have your

own four track demo setup.
You make the music,

Portastudio does the rest.
Full details on request.

Studio Supply for the Creative Musician

£515 ind.
headphones
or 6 cassettes

Mighty Auratones

TEAK ROAD

£56.92 £66.12
These innocent looking speakers
are used as reference monitors
in top studios throughout the
world. The volume and quality
that they produce is stunning to
say the least. Available in teak or
the vinyl covered 'Road' version.
Road Cubes lock together in pairs
and have individual line fuses. -
Ideal for a micro PA system.
Sold only in pairs.

a  4 II RE]   0  5' 6 6  4  4*   0  
4 4 4 4  4      4 
11111I11

SECK 62
£108.22

£152.25
Assembled

12 page brochure on request.

Mikes by Mail
AKG D12 £82.92
AKG D190...£44.97
AKG 222...£78.32
Shure SM57 £61.67
SMD 421 UN £86.30

Microchip Orchestra

11. II* AIM Me
I II

TT-T11-m-yr TTT
440110

T111he revolutionary musical
instrument that turns you into
an instant musician. Order the
Casio 1/1.-Tone now, and try it
at no obligation for 14 days.
FREE with your order, a jack
connector lead to your amplifier
or mains adaptor at only £1.75.
£35.95

XLR Sale
From one up at quantity
prices. Our massive purchase of
professional connectors results
in lower cost to you. Compare
these inclusive prices; Male,
Cord £1.27. Male, panel £1.12.
Female, Cord £1.51.
Female, panel £1.83
Call for quantity discounts.

Accessit

SECK is a six input stereo mixer
featuring wide range gain
treble, bass echo and foldback
pan on each channel. For
compact PA, keyboards, stage
monitoring or recording, the
ultra slim design is at home
anywhere, available ready to go
or save over £50 by putting it
together yourself (about
8 hours).

Obedient drummer
A computer generation away
from the early rhythm box.
You programme Dr. Rhythm
from scratch, and add subtle
variations live. There are
16 steps for each of the
7 patterns and you select from
accurate sounds of bass drum,
snare, rim shot and hi -hat. Use it
for practice, performance or
recording.
Order one now for a no
obligation 14 day trial.
£68.43

wally yea

!.!!!!  * !! °°°°
i I:t It

Made for each other
Our top selling professional four
track package consisting of the
famous TEAC 3440 and SECK 104
mixer. Connect these two
together with the supplied set of
cables, and you have a working
four channel setup with full
monitoring, echo, effects and
mixdown facility. Package price
is £1111.00 less Vat and delivery.
Write or call for more details or if
you need any changes to your
requirements.

Multitrack
budgeteers get a
1478 mixer free of
charge with a 3440
purchase. You can
start recording and
mixing immeditely,
call for our up to date
direct price.

S.,

II

No Brand Stand
Usually sold by the big name

the source in Germany and offer
own names. We 've tracked down
mike makers under their

substantial savings by buying
direct. It is very stable, uses non
slip clutches, and quickly folds
for storage, The boom reaches
everywhere. We're so
convinced of it's usefulness we
offer discount when you buy
six! E26.33 each£137.31

A 16 pairjacIN
bay you can ins-
tall without sold-
ering. Use jack or

cables to connect your
phono terminated

Mod
Patch

system inputs and
outputs directly to the
rear. Each pair of sockets
is switched together by the
printed circuit assembly, so you
don't need a rats nest of cables
for normal operation. Push in a
patch cord and you break into
the circuit, instant access to your
recording or PA signals for
effects and rerouting. Fits a
standard rack. (Specify jack or
phono when ordering).
£59.16

A unique range of add-on signal processors for PA or studio use.
As reviewed in this magazine.
Compressor £31.97 Variable threshold and speed give scope for
effects. Parametric £31.97 Low and high band, tunable equaliser
design. Booster £33.12 Four way line amplifier solves all matching
problems. Compander £34.27 Up to 30dB of noise reduction for
semi -pro recorders. Reverb £33.12 Custom spring and variable EO
ensure a natural sound. Power Supply £28.52 Mains operated, will
power up to four Accessit units. RacKit £19.55 Mounts three Accessit
units to standard 19" rack.
Send for the new data folder including specification cards, application
notes, review reprints and details of the 21 day free trial offer.

Musiflex
This radically new design
makes conventional mike
cable obsolete
A conductive plastic tube
replaces the usual copper braid
so it's lighter, more flexible and
won't kink. Screening is
improved a hundredfold.
Preparation time is halved, the
earth drain wire solders directly
to the connector. There's no
braid to prepare. It's known as
the 20 second strip.
Available in red, yellow, blue,
green black and white.
Sample on request £35.88
42p. meter 100 meter

EXR ExcitementExcitement £349
Aural excitement was first used
on hit records in the late 70's. It's
a patented proccess, the exact
workings of which are only
known to its manufacturers. In
line with live or recorded signal,
sounds become clearer, more
transparent. Bass sounds tighten
up, treble sparkles. The EXR
offers the possibility of this
exciting new development to
every sound engineer. We urge
you to hear it for yourself, you
may not believe your ears.
Available on 14 day sale or return.

EMO D.I.
£61.84
Active
version
£36.52
A rugged, studio spec, direct
injection box to match instru-
ment, line or speaker level signals
directly to low impedance micro-
phone inputs. For live and
recording applications.

Call or write for 32 page
Turnkey catalogue
"The Multitrack Primer" -
from TEAC is a practical guide to
setting up a home studio with
many tips on wiring, acoustics,
mike placement etc. The book is
packed with superb illustrations.
The best guide around by far.
£3.50
All prices shown are inclusive of
postage and VAT. You can order
by phone using Visa or Access
Cards, or drop in and see us!
Export enquiries
welcome.

8, East Barnet Road, New Barnet, Herts EN4 8RW. Tel 01-440 9221 Telex 25769
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Understanding and using
traditional music notation
is often a frustrating and

difficult task for many people,
particularly for the electronics
hobbyist who adeptly constructs
a musical project, only to find that
his or her eagerness to be creative
on a newly -built instrument is
thwarted by an inability to write
down melodies, rhythms, har-
monies or understand the
musical concepts involved in its
performance.

Because E&MM aims to edu-
cate the potential electro-
musician, we are broadening our
editorial in one sense and narrow-
ing it in another. Broadening by
expanding our 'workshops' to
include areas not yet covered
(such as learning to read music),
and narrowing by restricting our

,ELEC.1111 ma;
Music to the fore!
by Mike Beecher, Editor
Electronics & Music Maker.

pages to technical and musical
material of direct interest to the
electro-musician.

In addition, we continue our
policy to up -date the professional

musician, electronics or studio
engineer.

Articles on hi-fi, video, studio,
guitar, synthesiser, computer,
organ and percussion are all in
this month's issue, along with
musical projects that offer some-
thing different at various levels of
construction.

We've had quite a few Think
tanks' with experienced music-
ians in order to find the new
directions that music is taking,
whether it's classical or rock. Of
course, categories in music these
days are of little consequence
and what is more important is the
need to study the techniques of
making music. Certainly, many of
the people I meet are classically
trained and have been able to
usefully apply their musical

knowledge to electronic music.
Yet, there is another side to the
story, with the growing number of
young people who enjoy comput-
ing and making electronics pro-
jects, and so are better equipped
with the technical knowledge
necessary for the production of
electronic music.

Although musical and techni-
cal aspects both demand
elements of creativity, maybe the
traditional emphasis towards the
importance of musical talent will
be counter -balanced by the
young Space Invaders expert who
could be the composer and per-
former of tomorrow's music!

Dear Sir,
As a musician (pianist, organist, guitarist
and teacher) I have read your August and
September editions of E&MM with interest.
I did wonder whether you were aiming at too
wide a market however. The majority of
musicians who read E&MM are probably
not interested in projects such as a digital
petrol gauge or a car race starter. It was the
inclusion of so much material of this nature
which caused me to consider for sometime
before deciding to subscribe to your maga-
zine (the pennies not being over abundant).
I would like to learn about electronics and
so your 'Starting Point' series would hope-
fully be of value to me.
Is there any chance of more articles on
computers and music? Topics such as
composing with a computer (both tradi-
tional and contemporary styles), sound
synthesis and teaching of music notation
(using some computers music display and
play capability) would be welcomed. Many
home computers have very useful musical
capabilities now, and advice on getting the
most out of these would be welcomed. The
musical applications of the computer arc
sadly neglected by all the computer maga-
zines I have seen. E&MM would be the ideal
magazine for such material.

Roger Bush
Dent, Cumbria

E&MM, of course, continues to look at
micro music in its specialist way.

Dear Sir,
Having read Ken Lenton-Smith's 'Organ
Talk' in the September '81 issue of E&MM I
must take issue with him on some of his
points and arguments. He has been misled,
I fear.
(1) The illustration is not of the standard
Klavar stave, but someone's hotch-potch of
it. It was never published by us in this form.

E&MM NOVEMBER 1981

(2) All Klavar music published by us does
show the key in which it was written.
(3) Leger lines are used in Klavar notation,
but reading notes on them is as easy as
reading those on the stave (very easy
indeed!)
(4) A 'raw beginner' who successfully
worked through a Klavar course would not
remain 'at that level', but would by then
reach a playing standard equivalent to the
Associated Board's Grade VI for the piano.
Klavar organists give regular public recitals
with enormous success. He (or she) will
have a very good idea indeed of the
'pictorial chord' and the 'key concerned'.
(5) A Klavar player can 'really learn some-
thing about music'. Theory is not essential
in order to read Klavar music, but all our
courses contain a basic grounding in the
subject - for the very good reasons given by
Mr Lenton-Smith.
One of the reasons for using a vertical stave
is that notes to be played on the right of the
keyboard then appear on the right of the
stave; those to be played on the left appear
on the left of the stave. It is not for the
benefit of oriental musicians! We keep a
complete stock of Klavar music here at
Lincoln, and offer 'a 'by return of post'
service.
More than a million people have learnt
Klavar, world-wide, and more than 55,000
in Great Britain. The reason there are not
more Klavar players in this country is the
high cost of telling people about it. (The
Klavar Music Foundation of Great Britain
is an Educational Trust and is strictly non
profit -making).
As that doyen of English musicologists
Sidney Harrison has written: "Every teacher
knows that the conventional music nota-
tion is difficult to read in relation to a
keyboard instrument, perhaps because it
was devised, a thousand years ago, by a

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

choirmaster. It indicates, though imper-
fectly, the pitch of each note. However,
pitch has to be translated into finger
position, and many aspiring keyboard
players have wished fora system that would
tell them, quite directly, where to put their
fingers on the keyboard. This requirement
is quite brilliantly met by Klavarskribo. It

does not present music visually, on paper,
as the composer wrote it, but it is exactly
faithful, enabling a pianist or organist to
'see' music in terms of keyboard posi-
tions."
I should be happy to send anyone full de-
tails about Klavar,. without charge or obli-
gation of any kind. Please let your readers
judge for themselves - after studying all the
facts!

Michael Magnus Osborn
Klavar Music Foundation

171 Yarborough Road
Lincoln LN1 3NQ

PS: Klavarskribo is Esperanto for 'keyboard
writing' by the way.

Dear Sir,
Being an electronic engineer interested in
computer programming and also a very
amateur musician, I purchased and read
my first issue of your magazine. I found a
great deal to interest me in its pages.
However, I feel I must take up pen, sorry
typewriter, and complain about the article
by Mr Lenton-Smith.

I know there are two widely separated
schools of thought regarding the conven-
tional and the Klavarskribo method of writ-
ing music. Mr Lenton-Smith is very ob-
viously firmly with theconventionals. He has
of course, a perfect right to his views, but I
do think in discussing Klavarskribo he
should at least get his facts right and
present a fair picture.

The piece of Klavarskribo music shown in
the article is a travesty of what a typical
piece would look like, and is very mislead-
ing. He says there is no indication of key.
This is incorrect as the key is shown by the
small note shown on F with the circle round
it, indicating the key of F major.
There should be tails to the notes, tails
running to the left for notes played by the
left hand and tails to the right for notes
played by the right hand. When the tails are
properly added, the reason for the vertical
stave becomes obvious.
Mr Lenton-Smith says that only in conven-
tional music can chord structure be appre-
ciated and harmony understood. In Kla-
varskribo the chords show a very defi-
nite pattern, more so as the pattern is the
same for bass or treble stave. Most Klavar-
skribo music also gives the names of the
chords so that harmonic progressions can
easily be seen.
The reason Klavarskribo is not more univer-
sally known and used, is I think due to the
fact that the other method was here first.
Music publishers have tooled up for many
years to produce the conventional music.
Rather like trying to convert the country to
drive on the right hand side of the road and
converting all the road signs and cars to the
opposite mode.
Incidentally, I understand that Klavarscribo
is widely used and acclaimed on the con-
tinent.
However, in this matter everyone should
make up their own minds. Get some Kla-
varskribo music and the musical text books
that are also available and read about it.
Then with knowledge of the subject, make
your decision.

P. J. Williams
Bridgend, Mid Glam

We are hoping to publish a Klavarskribo
piece shortly for our readers to try.
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RICHARD BURGESS: The group's been
together for nearly six years - John
and I had an idea for an alternative
commercial group - something un-
usual but with a wide appeal and not
the bland middle of the road stuff we
were used to hearing on the radio.
That meant starting fairly left field and
'then working back to the middle. You
can't start in the middle and change a
few things here and there - that
doesn't work. So we decided we
weren't going to have vocals or guitar,
looking for personalities rather than
instruments, and wound up originally
with this very strange line-up of
electric trombone, electric soprano
sax, bass drum and an extremely
unusual Fender Rhodes. Chris made
the Rhodes different by sending its
output through fuzz, ring modulator,
phasers and other effects. Its strong
touch dynamics made it an ideal
sound source for us.

The original five musicians are still
today's Landscape - Peter Thoms on
electric trombone, Christopher
Heaton plays a range of synthesisers,
including the Yamaha CS80 and
grand piano. (Chris and I like to
'doctor' the acoustic grand piano to
get some strange sounds, probably
from our fairly avant-garde back-
ground at one stage.) Andy Pask plays
bass guitar and bass synthesisers.
John Walters now does some of the
computer programming, plays the
Lyricon and also the Lyricon Wind
Synthesiser Driver which interfaces
with various other synthesisers. When
we started, he used to play flute and
saxophone through different pick-ups
and effects boxes. (On the new album
there's only about 4 bars of saxo-
phone.)
JOHN WALTERS: I'm much more in-
terested in the compositional end of
music - instruments are a means to
an end and the Lyricon does a lot of
things I want to do and the computer
does the rest.

Richard used to be just the drum-
mer in the band. At the start we had
scrapped two prime targets of atten-
tion in a rock band -the lead guitarist
and the vocalist. After three or four
years, when our image had been
established, we were talking to our
audience and telling stories based on
the bizarre titles of our songs. It
became a logical step for us to
substitute this dialogue for vocal
narrative during the piece, so Richard
started singing. In fact, the whole
group contributed to the vocals from
then on.

RICHARD: That coincided with me get-
ting more and more into electronic
drums. Up until then I had solely
played acoustic drums whilst doing
much of the writing side. I used a large
kit - based on the false principle that
the more drums you have, the better
people think you are!
JOHN: It's also very good visually.
Richard used to play a big double kit
with two bass drums panned left and
right in the stereo field. We always
performed in stereo, using Quad 405s
on stage with Vitavox horns and bins.
RICHARD: I could never consider not
working in stereo except in the
smallest locations. It astounds me
that so many people still use mono
when the spatial effects in stereo are
so exciting in performance - as long
as you keep the heavy things in the
middle, obviously.
JOHN: Looking back to our develop-
ment, we never had a PA, because we
played pubs and small clubs. Each
member of the band had his own
amplification so we had in fact set up
our own spatial sound on stage.
RICHARD: Then we won the bins in the
Vitavox Live Sound competition at the
end of '76. These were used to extend
our sound and, in particular, improve
the drums which had not been miked
up before. Overall, the sound system
was very modest - two 405s amount
to only 400 watts but the Vitavox
systems were very efficient and made
full use of the available power. For our
largest venues we would double the
whole PA output and it achieved all
the power we wanted with good
quality as well.

Keeping our cost down on the
road, by ignoring such extras as com-
pression and limiting (which we
would have liked), enabled us to make
a profit on our gigs. We did mix
through 32 channels out front which
was nice. On the drums we'd use AKG
microphones.

Towards Synthesis
I'd always felt the limitations of the

miked-up acoustic drum system. It
seemed a very inadequate way of
interfacing stone -age and 20th
Century technologies. So I worked for
a long time on an electric drum pick-
up that screwed on to the shell. While I
was working on that about three or
four years ago, I became more in-
volved with electronic synthesis. I'd
had an. EMS Synthi A for a long time
and in our early days I used my own
bits and pieces of percussion ampli-

fied with a pick-up. I remember us
using these cheap Selmer Truvoice
pick-ups on the grand piano and
regularly blowing them up!

I experimented with electronic
drum synthesis on the Synthi A, using
its noise generator applied as thefirst
source of the ring modulator, with
trapezoid patched as its second
source - although the envelope
shaping was just not quick enough for
good initial attacks. Next I used an
SDS3, being unimpressed at the time
with Syndrums, although people like
Ralph MacDonald used them very
well.

"A drum for me is something
that kicks you in the stomach

and makes your eardrums touch
in the middle!"

None of these things did that, but
the SDS3 had on it an 'adjustable
impact click' which was a step in the
right direction. Soon afterwards I met
Dave Simmons, the SDS3 designer, at
St Albans and showed him my para-
meters arid ideas for a good elec-
tronic drum to consider.

My first parameter for a good
electronic drum is that the dynamic
range should at least equal your
physical dynamic range or extend it -
in fact the SDS5 does go beyond what
you're putting into it.

One of the reasons I began using
acoustic drums with pick-ups on
them rather than synthesisers was
because early instruments were not
touch sensitive and therefore hardly
suitable for drummers. I'm still
amazed that people make systems
without touch sensitivity - it's a

fundamental requirement for bring-
ing electronic instruments in line with
traditional instruments.

If you're playing disco music, bass
and snare need to be at a constant
level - often done by compressing
the dynamic range during recording
and thus providing just the one
instance where touch sensitive drums
may not be necessary. But a simple
drum fill (like the Ringo Starr: .1,101)

needs different amplitudes on each
stroke.

Rhythmic
Developments
JOHN: Percussion has gone through
the biggest change in the group - it's
jumped right up to using the latest

technology, having lagged behind
more than any other instrument.
When Richard used a large acoustic
kit along with a lot of mics, his roadies
would have to set up hours before the
rest of us. So he made this lateral
jump over to electronics, despite the
limitations at the time of available
equipment in comparison with
acoustics.
RICHARD: Most people probably feel
they can't change the way instru-
ments develop. I had this misconcep-
tion that synthesisers in general were
unable to supply fast enough
transients for percussion. But we tried
the ARP 2600 and found we could
create the three fundamental drum
parameters - the initial .sharp
transient using filtered noise, the
sound of the head as it pushes a large
volume of air forward, and the decay-
ing drum tone as shell and skin
vibrate to give a warm rich sound. The
latter part is easy to get, that's
basically what Syndrums are - a
slightly modulated tone with the
transients not too obvious at the front.

Once you open the door to elec-
tronics, suddenly whole new vistas
become possible. Whilst I'd said to
Dave Simmons that the fundamental
parameter of the electronic drum was
touch sensitivity, when we'd done
about two months design of the SDS5
(the original of this remains a mass of
wires on Richard's lounge table), I

then realised that we could operate
drums by computer with instruments
like the MC -8 and the new MC -4 from
Roland. They have missed off one
basic function for me - the six
multiplex pulses which can be routed
to control any channel. We don't write
rhythms and music sequences in real
time, we do it with a series of
'machine -code' style instructions.

I mentioned that I use the Sharp
MZ-80K to programme my Roland
CR-78 for different bars throughout a
piece and Richard agreed that he'd
found it possible to do the same sort of
thing and that's why he used micro
control for the SDS5. I asked him how
that fitted in with his playing.
RICHARD: Perfectly, because we'd just
about finished our gigs on the road
and I wanted to be free of drumming
on stage to do the singing. Because
we were producing ourselves, it really
gave us that incentive to do some-
thing new, so instead of trying to get
the sound balance right as we did
takes in the studio, I could sit in the
control room and get the drums right
with the MicroComposer.
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We never really had complaints
about the lack of vocals because most
people enjoyed our live performance.
Until recently, we hadn't been a
hugely successful recording band,
although we had our own label and did
well with our EPs. Our gigs were often
to audiences who had never heard the
band before. The music was dance-
able and yet we began to realise that it
had to be verbal to communicate in all
the ways we wanted it to.

Our first vocal was 'European Man'
and its communication helped us
through the existing instrumentals.
Generally, we wanted our audiences
to walk out of our gigs feeling elated
rather than nodding in agreement
intellectually about our performance.

Recording
JOHN: Landscape's players come from
very mixed backgrounds: Andy went
to the Academy for instance, yet all of
the group were self-taught in some
respects. So we've had to learn by trial
and error the best way to record our
music. Our first EP was done with two
mics over the band during a live gig.
On the second EP we went into a
church hall for the recording and for
its 'B' side we went into an eight -track
studio and learnt that way of record-
ing. We also had to learn the ins and
outs of pressings, covers and labels.

We'd sell records on gigs or persuade
local shops to take a few.

When we did our first album for
RCA (called 'Landscape'), we made a
mistake by recording it in between
live shows on the road, so the studio
takes were virtually what we played on
stage, and the mix wasn't really
acceptable for an LP. We'd like to
remix the album again sometime.
RICHARD: One of the problems was the
lack of the usual introductions done
on stage. It also lost some of the
'aggressive' power we put out on a live
gig.

We approached our latest album
'From the Tea -Rooms of Mars ...' to
the Hell -holes of Uranus' with a dif-
ferent objective - not to emulate our
stage performance, except in quality
and intent. You've got to make a
record to suit the home environment
for the listener who is obviously not as
'high key' as the guy who has travelled
a long way to hear us at a live gig.

We finished the Tea -Rooms album
in late July/August of last year, and
we felt then it was ahead of its time (I'd
been producing Spandau Ballet at
that stage and Ultravox and Visage
hadn't had any hits). So we held it
back until March this year, even
though a lot of peoplethoughtwe were
mad, but it's been worth the wait -
'Einstein a go-go' has been a tre-

mendous success - particularlyfrom
the video we did that was shown on
Top of the Pops.

We are very interested in the
possibilities of video. It's the perfect
medium for expressing the rather
bizarre ideas that go with our songs.
Our video of 'Norman Bates' has also
excited a lot of interest (we've even got
Pamela Stephenson doing a nod in
the direction of Janet Lee in the film
'Psycho').

Are you becoming more theatrical?
RICHARD: We've always tried to convey
the idea of some sort of story, not
necessarily with a beginning and an
end in traditional style, but simply a
visual image that is ideal for video.
Here lies a major difficulty - the film
visuals must be abstract enough to be
as repeatable as the music - most TV
programmes would not hold your
interest after two or three viewings.

Composing
We put together our music in every

way that we can possibly think of. Very
often one or two members of the
group would contribute the main
elements of a piece, but it would still
be a 50% group effort. John and
myself tend to think up the musical
ideas for a piece 'in our heads' and
then use the instruments to sort the
ideas out in practical terms. Of
course, you have to get the technique
of being able to hold the music in your
mind and then actually write it down.
JOHN: Often composition is to do with
spontaneity - capturing an idea or
melody before it's forgotten - then
you have to do a lot of work to put your
inspiration into music.
RICHARD: There were two main reasons
I got into electronics. One was because
of the sheer impracticality of convey-
ing the sound of acoustic drums to
two or three thousand people in live

performance. Second, and more im-
portant, it increased the dimension of
sound textures. As a band of com-
posers we've always been interested
in getting a bigger sound from just the
five of us.

We orchestrate carefully so that,
for example, the bass plays a melody
sometimes, whilst the keyboards take
over the bass. Obviously, if you're
thinking on these lines, synthesisers
can be used in many ways to give you
a wide variety of colours.
JOHN: I hope that any influence we
have on groups who use bass, guitar
and drums is towards applying these
instruments in other ways. There are
unusual things you can do and plenty
of bands already use conventional
instruments in interesting ways.
RICHARD: But it can be dangerous
experimenting on stage in front of
2,000 people! All of our computer
programming is done at home, with
John and myself finding all the
sequences after several weeks' work
which we then store on tape.

"The beauty of the computer
for us is the way it provides

a direct line from your
imagination to what you

can put down."

JOHN: It also liberates musicians from
playing things that aren't very enjoy-
able. Some of the drum patterns that
we use on the album were good to
listen to but very repetitive, and this is
where the computer can be used. It's
the same with some of the very fast
lines - in 'Face of the 80's', 'European
Man' and quite a few other lines in the
album - they're not keyboard or
Lyricon, they're computer. It's like
having another session musician with
you!
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EXPANDABLE POLYPHONIC SYNTHESISER

Cabinet size 31.1" x 19.6' x 7.6" rear 3.4" front

OUR
CATALOGUE

IS FREE!
WRITE OR PHONE

COMPLETE KIT
ONLY

£32000+ VAT'
(single voice)

Plug in extra
Voices - Kit price f52 + VAT
(f48 - + VAT if ordered with kit)

TRANSCENDENT POLYSYNTH
By brilliant design work and the use of high technology components the
Polysynth brings to the reach of the home constructor a machine whose
versatility and range of sounds is matched only by ready built equipment costing
thousands of pounds. Designed by synthesiser expert Tim Orr and being
featured in Electronics Today International, this latest addition to the famous
Transcendent family is a 4 octave (transposable over 71/2 octaves) polyphonic
synthesiser with internally up to 4 voices making it possible to play
simultaneously up to 4 notes. Whereas conventional synthesisers handle only
one at a time.

The basic instrument is supplied with 1 voice and up to 3 more may be plugged
in. A further 4 voices may be added by connecting to an expander unit, the
metalwork and woodwork of which is designed for side by side matching with the

main instrument. Each voice is a complete synthesiser in itself with 2 VC0s, 2
ADSRS, a VCA and a VCF (requiring only control voltages and a power supply, the
voice boards are also suitable for modular systems). One of these voices is
automatically allocated to a key as it is operated. There are separate tuning
controls for each VCO of each voice. All other controls are common to all the
voices for ease of control and to ensure consistency between the voices.

Although using very advanced electronics the kit is mechanically very simple with
minimal wiring, most of which is with ribbon cable connectors. All controls are
PCB mounted and the voice boards fit with PCB mounted plugs and sockets. The
kit includes fully finished metalwork, solid teak cabinet, professional quality
components (resistors 2%, metal oxide or metal film of 0.5% and 0.1%), nuts,
bolts, etc.

Kit also available as separate packs Pack

Esttill

Price

POLY 1 Pair of PCB's for multiplex cct. K.B. contacts£9.50
POLY 2 IC's IC sockets. Rs, Cs, for multiplex cct. ... £8.20

Pack Price
POLY 3 Superior quality keyboard £32.25

POLY 15 Pots, switches, diodes, Cs for VOICE PCB £4.80 POLY 4 Contacts and bus bars £12.00
POLY 16 PCB for plug in voice £8.20 POLY 5 Double sided plated through PCB for digital
POLY 17 Rs, Cs, presets, connectors for one voice £16.30 control and pitch/gate generator cct. £17.25
POLY 18 IC's, IC skts, diodes for one voice £27.50 POLY 6 Rs, Cs, heat sink for fitting to Pack 5 £10.50
POLY 19 Transformer 0-120-240, 17-0-17, 0-7.7 £6.30 POLY 7 IC's IC sockets, diodes for fitting to Pack 5131.30
POLY 20 Pitch bend control £3.90 POLY 8 Double sided mother board
POLY 21 Misc parts e.g. jack sockets, knobs, (for plug-in voices) £18.90

mains switch etc. £13.00 POLY 9 Rs, Cs, connectors for mother board £14.10
POLY 22 Ribbon cable, ribbon cable connectors,

mains cable £8.45
POLY 10 IC's IC sockets, Trs, heat sinks for

mother board £13.10
POLY 23 Fully finished metalwork and fixing parts £25.60 POLY 11 PCB for master controls
POLY 24 Solid teak cabinet £25.80 (left of section marked VOICES) £18.80
POLY 25 Construction manual £1.50 POLY 12 IC's IC sockets, diodes, Trs, Rs, Cs for
Total cost for individually purchased packs for single master control PCB £9.30

voice instrument £355.15 POLY 13 Pots, Switches for master control board £11.80
Special kit for 4 voice expander kit including POLY 13 Pots, Switches for master control board £11.80
connectors £295.00 POLY 14 PCB for VOICE controls £6 80

ADSR IC
CEM 3310 £4.00

VCO IC
CEM 3340 £6.00

ICs and details of all
packs in our

FREE FREE
CARRIAGE CATALOGUE
ALL PRICES VAT EXCLUSIVE

MINIMUM CREDIT CARD
ORDER f30

PRICE STABILITY: Order with confidence. Irrespective of any price changes we will honour all prices To POWERTRAN ELECTRONICS, Portway I
NIM mmi NIN

in this advertisement until December 1981 if this month's advertisement in Electronics & Music Maker Andover, Hants SP10 3WW
is quoted with your order. Errors and VAT rate changes excluded.

REMEMBER
DIY SAVES

7., YOU Es

EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1.00 handling and postal
documentation.
U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for carriage, *or at current rate if I
changed. Quote E&MM on all enquiries
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add £2.50 (VAT inclusive) I
per kit.
SALES COUNTER: If you prefer to collect your kit from the factory call at Sales Counter Open 9 a.m.-12 I
noon, 1-4.30 p.m. Monday -Thursday.

All protects on this page can be purchased as separate packs. e g PCBs, components sets hardware sets
etc See our free catalogue for full details and paces,

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WW

ANDOVER (STD 0264) 64455

Please supply

Total purchase price £

I enclose Cheque 0 Postal Orders 0 International Money Order 0

Please debit my Access/Barclaycard Account No.

NAME

ADDRESS

Signature
MN =I NM MN ii

I

1

DEPT I
E&MM 1
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The Horizon
RICHARD: The area of new technology
that we are functioning in with our
music is an expensive one for us - we
don't get good deals when buying our
instruments because the retail in-
dustry is struggling in the recession.
Cost is therefore a problem, especially
as the instruments often become
obsolete in about 18 months, some-
times less!

But it's interesting to work with
instruments that don't have cliches
yet and maybe we can create some.
Computer languages for music com-
position are also becoming more
useful - take the Fairlight CMI. And
you can make the computer im-
provise within certain parameters.

JOHN: The language is getting more
'higher level', so it shouldn't be long
before we'll be able to communicate
our musical ideas directly, rather than
spend hours on the computer enter-
ing data. At the moment we're not
really involved with real-time com-
puter programming. Of course, if
Richard or myself had good keyboard
techniques, I doubt whether we would
have put so much into the computer
side of our music. Instruments like
the CMI, Synclavier and PPG Wave 2
all help you to achieve fast playing
and multi -layering with the accuracy
of the virtuoso player.
RICHARD: I would like to see synthe-
sisers changed in the future, by im-
proving the interface between human
beings and. the instrument, and by

analysing all the instruments of the
orchestra to find the fewest number of
control functions necessary to simu-
late them. Then these should be
designed into really good touch -
sensitive systems. Beyond that, I'd
like an analogue/digital hybrid -
something like the PPG Wave 2
system, but with more synthesis
control than the OBX or Prophet -
possibly using analogue synthesis
that is totally modular and a digital
cross -patching system.

On the single 'Angel Face'that I did
for Shock, I played all the instruments
myself and that's the way a lot of
electro-music is going. In fact, every-
thing was done on the MicroComposer
and I only used the SDS5 Drum Synth,
the SDS3 and the Roland System

100M with it. The 100M for me is one
of the best synthesisers on the
market, with so many control func-
tions available independently,
whereas most synths only have one or
two LFOs to do all the modulating.

We're now working on a 35 -minute
film of 'Tea -Rooms' and writing music
for a new album. We've recently
released Spanish and German
versions of the new single, plus
remixed 12" disco records. We're also
negotiating a video that's with other
groups as well as Landscape - so
perhaps we're becoming video artists
of the future as well as electro-
musicians!

Mike Beecher E&MM
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TRANSCENDENT 2000 SINGLE BOARD SYNTHESISER
Designed by consultant Tim Orr (formerly synthesiser designer for EMS Ltd.) and featured as a
constructional article in ETI, this live performance synthesiser is a 3 octave instrument transposable
2 octaves up or down giving sweep control, a noise generator and an ADSR envelope shaper. There
is also a slow oscillator, a new pitch detector, ADSR repeat, sample and hold, and special circuitry
with precision components to ensure tuning stability amongst its many features.
The kit includes fully finished metalwork, fully assembled solid teak cabinet, filter sweep pedal,
professional quality components (all resistors either 2% metal oxide or 1/2% metal film), and it really
is complete - right down to the last nut and bolt and last piece of wire! There is even a 1 3A plug in
the kit - you need buy absolutely no more parts before plugging in and making great music!
Virtually all the components are on the one professional quality fibreglass PCB printed with
component locations. All the controls mount directly on the main board, all connections to the board
are made with connector plugs and construction is so simple it ca t be built in a few evenings by
almost anyone capable of neat soldering! When finished you will possess a synthesiser comparable
in performance and quality with ready -built units selling for many times the price.
Comprehensive handbook supplied with all complete kits! This f ully describes construction and tells
you how to set up your synthesiser with nothing more elaborate than a multi -meter and a pair of
ears!

COMPLETE KIT ONLY £168.50 ! VATI

TRANSCENDENT DPX
MULTI VOICE SYNTHESISER

Cabinet size 36.3" x 5.0" x 5.0" (rear) 3.3" (front)

Cabinet size 24.6" x 15.7" x 4.8" (rear)
3.4" (front)

TRANSCENDENT 2000 ROM

COMPLETE KIT ONLY £299 * VAT

The Transcendent DPX is a really versatile 5 octave keyboard instrument. These are two audio outputs
which can be used simultaneously. On the first there is a beautiful harpsichord or reed sound - fully
polyphonic, i.e you can play chords with as many notes as you like. On the second output there is a
wide range of different voices, still fully polyphonic. It can be a straightforward piano as a honky tonk
piano or even a mixture of the two! Alternatively you can play strings over the whole range of the
keyboard or brass over the whole range of the keyboard or should you prefer - strings on the top of the
keyboard and brass as the loyrer end (the keyboard is electronically split after the first two octaves) or
vice -versa or even a combination of strings and brass sounds simultaneously. And on all voices you can
switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds - Just like an acoustic piano. The digitally controlled multiplexed system makes practical touch
sensitivity with the complex dynamics law necessary for a high degree of realism. There is a master
volume and tone control control, a separate control for the brass sounds and also a vibrato circuit with
variable depth control together with a variable delay control so that the vibrator comes in and only after
waiting a short time after the note is struck for even more realistic string sounds.
To add interest to the sounds and make them more natural there is a chorus/ ensemble unit which is a
complex phasing system using CCD (charge coupled device) analogue delay lines. The overall effect of
this is similar to that of several acoustic instruments playing the same piece of music. The ensemble
circuitry can be switched in with either strong or mid effects. As the system is based on digital circuitry
data can be easily taken to and from a computer (for storing and playing back accompaniments with or
without pitch or key change, computer composing, etc., etc.),

. Although the DPX is an advanced design using a very large amount of circuitry, much of it very
sophisticated, the kit is mechanically extremely simple with excellent access to all the circuit boards
which interconnect with multiway connectors, Just four of which are removed to separate the keyboard
circuitry and the panel circuitry from the main circuitry in the cabinet.
The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all
resistors 2% metal oxide), nuts, bolts, etc., even a 13A plug

1024 COMPOSER  
WIN10.1. 10.117

1124

-

Programmed from a synthesiser, our latest design to be featured in Electronics
Today International, the 1024 COMPOSER controls the synth. with a sequence
of up to 1024 notes or a large number of shorter sequences e.g. 64 of 16 notes all
with programmable note length. In addition a rest or series of rests can be
entered. It is mains powered but an automatically trickle charged Nickel
Cadmium battery, supplying the memory preserves the program after switch off.

The kit includes fully finished metalwork, fibreglass PCB, controls, wire etc. -
complete down to the last nut and bolt!

COMPLETE KIT ONLY £89.50 +- VAT!

OUR
CATALOGUE

IS FREE!
WRITE OR PHONE

NOW!

fIITAA

-  BLACK HOLE CHORALIZER
De Luxe version (dual delay line system) also available
for (59.80 + VAT
Cabinet size 10.0" x 8.5" x 2.5" (rear) 1.8" (front)
The BLACK HOLE designed by Tim Orr, is a powerful new musical
effects device for processing both natural and electronic instru-
ments, offering genuine VIBRATO (pitch modulation) and a
CHORUS mode which gives a "space{ feel to the sound achieved
by delaying the input signal and mixing it back with the original.
Notches (HOLES), introduced in the frequency response, move up
and down as the time delay is modulated by the chorus sweep
generator. An optional double chorus mode allows exciting
antiphase effects to be added. The device is floor standing with foot
switch controls, LED effect selection indicators, has variable
sensitivity, has high signal/noise ratio obtained by an audio
compander and is mains powered - no batteries to change! Like all
our kits everything is provided including a highly superior, rugged
steel, beautifully finished enclosure

All proiects on this page can be purchased dS separate packs, e y PCBs. components sets. hardware sets.
etc. See our free catalogue for full details and prices

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS.SP10 3WW

ANDOVER (STD 0264) 64455

COMPLETE KIT ONLY £49.80 + VAT!
(single delay line system)

MIN ..... RIM I= MN - II= MIN I=
To POWERTRAN ELECTRONICS, Portway Industrial Estate

Andover, Hants SP10 3WW

Please supply.

Total purchase price £

I enclose Cheque ElPostal Orders 0 International Money Order El

Please debit my Access/Barclaycard Account No.

NAME

ADDRESS

Signature
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I
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The Technic SX-U90 organ is a development of the U60 introduced over a year ago from
National Panasonic in Japan. The instrument undoubtedly has some exciting features for
the creative organist, with a stunning clarity from its 125 watt RMS amplifier system and
retails at £3.820.

A new range of effects boxes from T.C. Electronic and distributed by Gigsville which include
phasers, dual parametric equaliser, preamplifier, 4 -way remote switch and 4 output 9 volt
power supply.
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Part of the U-90 controls which includes such features as a programmable sequence rhythm computer, auto phase
modulation on presets vocal ensemble, solo synths and percussive presets. orchestral conductor and a voice setting
computer that remembers every setting on the organ.

New instruments from Elka include the Sidekick 32, a rhythm unit with
16 rhythms with A/B selection, drumbreaks, instrument balance,
retailing at £225, and the RM140 speaker/amp system rated at 100w
output, with dual inputs each with graphic equaliser, LED output
indicators and priced at £495. New keyboards are the X-50 single
manual portable organ with 9 drawbars and 7 presets and the Elkatwin
61 which generates two independent polyphonic layers with 14 presets
including organ, strings, guitar, piano and brass, plus electronic chorus
effects, de -tuning and bass presets.

The Aria Pro II series "Loco Boy" 11/2
watt portable amp that is battery
powered and ideal for off-stage tun-
ing of guitars. Retail price £16.90.

The Gibson ES335 Pro guitar. This is virtually an exact
reproduction of the 58/59 dot inlay 335, regarded by many
as a collectors item. It has the old type of 50's knobs and
pick-ups with a slightly smaller body than the original, but
still retaining the 'Mickey Mouse' ears shape prominent at
that time. With the original still selling between £1,250 and
£2,000, this new version comes at £875. It features a new 3 -
position bridge, 3 -piece mahogany neck, maple body and
aged white binding to give it an authentic finish.
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PRITERTRAN
Quite simply the best way
to make "friu_S "C

ELECTRONICS

Prices to suit every pocket - complete kits from £33-f320.
Over 10 years experience in quality kit design and manufacture.

Working diagrams and comprehensive instructions with every kit.
Efficient and friendly mail order service direct to your door.
Regularly tested parts and components to ensure highest quality performance.
Technically designed by experts for precise reproduction.

Reliable sales and service, ensure complete satisfaction to our customers.
Available for immediate despatch or for collection at our factory.

Nothing extra required - all kits are complete including a 13A plug.

As featured in Electronics Today International -July Issue!
This versatile new mixer, shown here fitted to our console, has 2 stereo
inputs for magnetic cartridges, a stereo auxilliary (e.g. cassette or jingle
machine) input and a microphone input. The decks can be automatically
panned either fast or slow and all 3 music inputs can be mixed with slider
controls. There is a 5 -section graphics equaliser and a beat -lift control. Also
there is a voice-over unit (ducking) and an override button for interrupt
announcements. The microphone input can be modulated at a variable rate
to produce 'growl' effects and there is monitoring of any music input (pre -
fade listen) via the stereo headphone socket and a pair of LED PPMs. The
mixer kit includes fully finished metalwork fibreglass, PCBs, controls, wire
etc. - complete down to the last nut and bolt!
The console is shown fitted with two 19" panel units
- a Chromatheque 5000 lighting controller
- an SP2-200 stereo 100W/channel power amplifier. For a 200W/

channel system two SP2-200s could be fitted.
- Power supply for mixer with screening metal box £90.90 + VAT.
- Console complete with switch panel, lid feet and carrying handles

£69.50 + VAT.
- BSR P256 - their latest belt -drive disco turntable £29.50 + VAT each.

DJ90 STEREOMIXER COMPLETE KIT
ONLY £97.50 + VAT!

VOCODER

Features as a construction article in Electronics Today Inter-
national this design enables a vocoder of great versatility and high
intelligibility to be built for an amazingly low price_ 14 channels are
used to achieve its high intelligibility, each channel having its own
level control. There are two input amplifiers, one for speech either
from microphone or a high level source e.g. mixer or cassette deck
and one for external excitation (the substitution signal) from either
high or low level sources. Each amplifier has its own level control
and a rather special type of tone control giving varying degrees of
bass boost with treble cut or treble boost with bass cut. The level of
the speech and excitation signals are monitored by LED PPM
meters with 10 lights - 7 green and 3 red which indicate the level at
3dB steps. There are three internal sources of excitation -a noise
generator and two pulse generators of variable frequency and
pulse width Any of the internal sources and the external source
can be mixed together. There is a voiced/unvoiced detector which
substitutes noise for the excitation signal at the points in speech
where the vocal chord derived sounds of the speaker are
substituted for by the unvoiced sounds of sibilants, etc. There is a
slew rate control which smooths out the changes in spectral
balance and amplitude enabling a change of the speech into
singing or chanting and other special effects. A foot switch is
provided to permit a complete freeze in spectral balance when the
freeze is in operation.
An output mixer allows mixing of the speech, external excitation
and vocoder output. The majority of the components fit into the
large analysis/synthesis board with the rest on .8 much smaller
boards with the controls and sockets mounted on them for ease of
construction. Connectors are used for the small amount of wiring
between the boards.
The kit includes fully finished metalwork, professional quality
component r (all resistors 2% metal oxide), nuts, bolts. etc - even a
13A plug!

COMPLETE KIT ONLY £195 + VAT!

MPA 200 100 WATT (rms into 8 ohm)
MIXER/AMPLIFIER . nmenro

alg. mi 
6' .2, 3

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced - but professionally finished
- general purpose high power amplifier. It features an adaptable input mixer which accepts a wide range of
sources such as a micrphone, guitar, etc. There are wide range tone controls and a master volume control.
Mechanically the MPA 200 is simplicity itself with minimal wiring needed making construction very
straightforward.
The kit includes fully finished metalwork, fibreglass PCBs, controls, wire, etc. - complete down to the last nut
ant' bolt. COMPLETE KIT ONLY £49.90 + VAT!

SP2-200 2 -CHANNEL 100 WATT AMPLIFIER design uses 2 of these amplifier sections powered by separate
power supplies fed from a common toroidal transformer. Input
sensitivity is 775mV. Power output is 100 rms into 8 ohm from
both channels simultaneously.
The kit includes fully finished metalwork. fibreglass PCBs,
controls, wire etc - complete down to the last nut and bolt!

The power amplifier section of the MPA 200 has proved not only
Lvery economical but very rugged and reliable too. This new COMPLETE KIT ONLY £64.90 + VAT!

CHROMATHEQUE 50005 CHANNEL
LIGHTING EFFECTS SYSTEM
This versatile system featured as a constructional
article in ELECTRONICS TODAY INTER-
NATIONAL has 5 frequency channels with indi-
vidual level controls on each channel. Control of
the lights is comprehensive to say the least. You
can run the unit as a straightforward sound -to -
light or have it strobe all the lights at a speed
dependent upon music level or front panel control
or use the internal digital circuitry which pro-
duces some superb random and sequencing
effects. Each channel handles up to 500W and as
the kit is a single board design wiring is minimal
and construction very straightforward. Kit in-
cludes fully finished metalwork, fibreglass PCB
controls, wire etc. - Complete right down to the
last nut and bolt!

All projects on this page can be purchased as separate packs e g PCB components set,
etc See our free catalogue for full details and prices

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WW

ANDOVER (STD 0264) 64455

COMPLETE KIT ONLY £49.50 + VAT!
imdI= iii- MIN =I EM NM =II MI

To POWERTRAN ELECTRONICS, Portway Industrial Estate,
Andover. Hants SP10 3WW

Please supply

Total purchase price £

I enclose Cheque 0 Postal Orders 0 International Money Order 0

Please debit my Access/Barclaycard Account No.
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INDUSTRY
PROFILE
Roland (UK) Limited

Oland products began their life
in Japan in the early 70's and
were first distributed in this

country by Brodr Jorgensen over six
years ago as part of a European
network extending from Copenhagen.

The UK division was started by
Brian Nunney working at home with a
modest capital of £5,000. Then a
small warehouse was acquired with a
staff augmented by Fred Mead and
Ken Stoddard to a grand total of three!
From the outset, their policy was to
process orders the same day and the
enthusiasm and energy required to
maintain this aim is still evident
today, along with a bias towards mini-
mum staff and maximum stock of
instruments.

After two years of existence, the
company made its next big step by
moving into a warehouse complex at
Brentford, Middlesex with the pro-
mise of long term growth ahead.

Then at the end of December,
1980, financial difficulties loomed for
the retail side of Brodr Jorgensen in
Denmark which prompted Brian Nun-
ney to start negotiations for buying
Brodr Jorgensen UK. The Roland
corporation in Japan gave the neces-
sary assurance for supporting the
proposals with the result that the
acquisition proceeded and a new
company, Roland (UK) Ltd began as a
joint venture with the Japanese
manufacturers. So the management
stayed the same, with Brian Nunney

inside me demonstration room the full range of Roland products can be examined.
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as Managing director, Fred Mead as
Sales Director and Ken Stoddard as
Financial Director now owning 50% of
the company between them.

The warehouse contains offices
and a large storage, packing des-
patch and receipt area in which an
impressive air condition demonstra-
tion room has been built, as well as
separate guitar and equipment work-
shops. Despatch to retail stores is
made daily with delivery within 48
hours.

Roland's product range numbers
over 250 items with one new line
every month on average introduced.
Brian Nunney declares, "Within our
field we are the biggest in the country
and our policy in terms of products is
to keep a broad base -  covering
synthesisers, rhythm units, key-
boards, amplification and effects".
Brian believes their success stems
from the innovations introduced in
Roland musical products and their
research and development team look-
ing very early on at the digital techno-
logy available and the subsequent use
of computer based designs. He com-
ments, "we've barely scratched the
surface!"

"Industry standards are becoming
more important as musicians link in-
struments together and our 1 volt per
octave is now the most used standard
for voltage control. Similarly, guitar
synthesis should focus on the 'elec-
tronic guitar' because guitarists in
general have kept away from synthe-
sis. In terms of rhythm machines,
Roland now have a complete family of
instruments from the Dr. Rhythm, the
CR5000 (with presets and program-

mable functions), the CR8000 and at
the top of the range, the TR-808 with
full composing features. There's also
likely to be another machine soon
with the TR-808 facilities all in a

complete package that's consider-
ably cheaper."

Roland recognise the need for
limited 'prestige' lines in order to give
the company total professional credi-
bility, such as the System 700 and the
MC -8 MicroComposer. From the
System 700, the System 100M was
derived and from the MC -8 came the
TR-808, MC -4 and even the Dr. Rhy-
thm. Very often the same chips and
circuit boards can be utilised in more
than one product.

Moving on to other products, the
Roland Rack has been very success-
ful and comprises a range of specially
designed 19" processing, effects and
power amp units mounted in a solid
flight case for use on stage as well as
in transit. This allows the musician to
carry the Rack with everything linked
and preset for immediate use.

The 100M modular synthesiser is
an ideal system for the serious elec-
tronic composer although it is also
used by many groups and studios,
including Landscape and the BBC
Radiophonic Workshop. Developed
from the large System 700, it offers
comprehensive patch -chord interfac-
ing.

Instruments like the Vocoder have
introduced new sounds for musicians
and will probably become a popular
preset on new instruments in the
coming years, in the same way that
clap boxes are now becoming an
integral part of drum machines.

A working set-up with MC -4. System 100M. TR-808 and 100 watt monitors.
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With reasonable cost in mind, the
SH series of synthesisers were intro-
duced with a smaller number of
keyboard octaves, yet still retaining
in/out patch sockets for linking with
other instruments.

Although Roland stopped making
their portable organs over a year ago,
due to economic reasons and the
need to look in other directions, it is
expected that pro, semi -pro and
home organs will be introduced within
two years.

Another useful Roland idea is the
MS -100 speaker unit, designed for
mic stand mounting as a 100W
monitor which can be conveniently
placed on both sides of the player.

One of the most popular effects
boxes is the CE -1 Chorus Ensemble
Stereo which is selling well after 41/2
years. Roland also introduced FET
switching to their effects and made
the whole top half of the box as the
switch. Digital delay effects pedals
are in the pipe -line too.

The new state-of-the-art Jupiter -8
polyphonic synthesiser has the ability
to layer user -programmed preset
sounds in 8 note playing capability -
with 16 oscillators (two on each note
with de -tuning possible). It's a vari-
able synthesiser in that you can set up
64 sounds from an 8 -switch matrix
selection using the digital display.

Following the success of the Cube
high quality amplifiers, now extend-
ing up to 100W power, Roland have
augmented these with the' Bolt tube
amps and Spirit guitar amplifiers.

The original MC -8 MicroCom-
poser, although expensive, gave a
new form of digital/analogue multi -

tracking for synthesisers with data
keyed in by numbers. The MC -4 has
been brought out as a less expensive
alternative and, linked with the TR-
808, gives a complete harmonic/
rhythm backing for compositions.
The SQ-100 (and larger memory SQ-
600) sequencers provide ideal melo-
dic storage blocks that can synchro-
nise with both the TR-808 and MC -4 to
produce music in the style of Tan-
gerine Dream and Logic System.

Another important direction for
the company lies in the distribution of
guitars and Roland now carry the
Washburn range of fretted instru-
ments which include guitars (both
electric and acoustic), banjos and
mandolins. The addition of this range
of products has given the company
vital experience over the last two
years with fretted instruments along-
side the Roland guitar synthesisers.
The instruments were made in Japan
for Washburn America and are an
established and popular range for the
professional player.

Roland have always emphasised
the importance of training courses for
shop sales staff and Alan Townsend
regularly holds seminars in the UK. At
first it was very hard to persuade
retailers to learn about synthesisers -
now there is a waiting list, simply
because musicians purchasing in-
struments often knew more about
them than the salesman! Jane Yapp,
personal assistant to Brian Nunney,
plays a large part in the organisation
of these seminars as well as the many
music exhibitions attended by
Roland.

Brian Nunney sees many impor-

Mike Baron checks out fretted instruments in the guitar workshop.
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Rick Cannel' testing a Space Echo unit in the equipment workshop.

Dave Green looks after the range of Washburn guitars, banjos and mandolins.

The Roland Seminar (1) with Adrian Lee.

gnma Rni2nr1 cmit2r 'Gust nnntredl...c.1 Jay Stapeley demos the GR-300.

Rolands demonstrator in Japan, Ike Ueno, performing his own composition for E&MM
cassette no. 4.

tant areas for consideration in the
future, such as tuning standards,
interfacing, using electronic instru-
ments for classical music, the con-
tinued acceptance of the 'distorted'
valve amplifier, linking electro-music
with audio visual media (including the
use of the TV screen for music nota-
tion). He stresses the importance of
the specialist musician who paves the
way for the future and often is the idol
of the younger generation.

Brian comments, "The music
business has limited parameters
which so far have not been expanded.
What we see in the future, and it's
already happening in Japan and the
West Coast of America, is the in-
creased use of leisure time in a con-
structive and creative way, and E&MM
is highlighting the direction of the
expanding frontier for the music in-
dustry."

"You've got to be able to create -
we've had a whole decade of being

flooded with things that are non -
creative but occupy time, e.g.
television. People are beginning to
want to do something useful with their
spare time and electro-music and the
silicon chip have made it all the more
possible. Combine this music making
with studio recording facilities which
are much more accessible financially
and more acceptable in the home,
and you have a whole new extra
parameter of music products as well
as ways of playing music without
being a genius!"

For the future, Roland have their
development well planned and will
surely continue to provide innovative
designs for the amateur and profes-
sional musician.
Mike Beecher E&M M

On our Demo Cassette No. 4 Alan and
Adrian play the Jupiter 8, Jay plays
the GR-300 Guitar Synth and Ike plays
the MC -4 with other keyboards.

The Roland Seminar (2). Alan Townsend enthusiastically demonstrates new keyboard and
rhythm machines.

Brian Nunney, Managing Director of Roland (UK) ltd.
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EXCITING OFFERS!,
DIGITAL VOLTMETER MODULE

Fully built & tested
Positive and negative voltages with an FSD

of 999mV which is easily extended.
Requires only single supply 7 - 12V.
High overall accuracy ± 0.1% + 1 digit.
Large bright 0.43" (11mm) LED displays.
Supplied with full data and applications

information.

Using this fully built and calibrated module as a basis now means that you can
easily build a wide range of accurate equipment such as multimeters, thermometers,
battery indicators, etc. etc. at a fraction of the cost of ready-made equipment. Full
details are supplied with each module showing how to easily extend the voltage range
and measure current, resistance and temperature. Fully guaranteed, the unit has been
supplied to electricity authorities, Government departments, universities, the P.O.
and many companies.

Temperature Measurement E2.15+vAT
An easily constructed kit using an I.C. probe providing a linear output of 10mW°C
over the temperature range from -10°C to +100°C. The unit is ideal for use in
conjunCtion with the above DVM module providing an accurate digital thermometer
suitable for a wide range of applications.

Power Supply £4.95 +VAT
This fully built mains power supply provides two stabilised isolated outputs of 9V
providing current levels of up to 250mA each. The unit is ideally suited for power-
ing the DVM and the Temperature Measurement module.

ULTRASONIC
ALARM
MODULE
Fully built
& tested

111. Range adjustable
from 5' - 25'

A really
effective fully built

module which contains
both ultrasonic transmitter

and receiver, together with the
necessary circuitry for providing the

appropriate delays and false alarm supp-
ression. Using this module with a suitable

12V power supply and relay unit such as that
shown, a really effective though inexpensive intruder

alarm may be constructed. The module, which is supp-
lied with a comprehensive data sheet, is easily mounted in

a wide range of enclosures. A reap drilled case, together with
all the necessary hardware, is available below.

Power Supply & Relay Unit
f3.95 +VAT

Incorporating a stabilised 12V supply and a
s.p.c.o. relay with 3A contacts, this unit
is designed to operate in conjunction with
the above ultrasonic unit. Fully built and
tested, its compact size makes it ideal for
constructing the smallest of units.

Hardware Kit E3.95+vAT
A suitable ready drilled case together with
the various mounting pillars, nuts and bolts,
and including a mains switch and 2mm
sockets designed to house the ultrasonic
alarm module, together with its associated
power supply, This hardware kit provides an
ideal solution for assembling the economical
alarm system. Size 153mm x 120mm x 45mm

In addition to the above a wide range of competitively priced electronic
components is stocked. Please telephone your specific requirements. AIL
V.A.T. must be added on all items. Shop hours 9 - 5.30 (Weds. 9 - 1)
ex -stock delivery on all items. Units on demonstration, callers welcome.
Post and packing charge 50p per order.  S.A.E. with all enquiries please.

RiSCOMP LiMiTED
Dept E&MM 11
21 Duke Street,
Princes Risborough, Bucks.
Tel: Princes Risborough (084 44) 6326

Now the time can tell you! . . .

New from Silicon Speech Systems (a Powertran
subsidiary) - the first ever easy -to -build kit that will give a
whole new meaning to the 'speaking clock'' Electronics and
quartz technology combine to enable you to construct a
talking timepiece that is interesting to build - fun to have!

Full instructions make this a kit
with equal appeal to the
beginner or experienced
constructor.

 Accurate to a minute a year

 Adjustable voice pitch

 Grained stainless -steel case

 Pocket size approx. 5in. x
21/2in. x 1in.

 Useful in the home or office
IANCLAYCUCD

VISA

Silicon Speech Systems PrAl
(A Powertran Subsidiary)
DEPT E&MM/11, PORTWAY INDUSTRIAL ESTATE,
ANDOVER, HANTS., SPIO 3WW
Telephone ordering for ACCESS/BARCLAYCARD
customers is now available -
Ring Andover (0264) 64455; place your order and
just quote your card number

-GREENWELD
ELECTRONICS
The A199 is a versatile 20mA-2A, 0-30V stabilised power supply
with both modes completely variable. When used as a bench power supply the
variable current limit is a considerable advantage. By shorting the output and setting
the maximum required current with the appropriate potentiometer, if the leads
are inadvertently shorted, or some mishap occurs with the project under test,
this current will never be exceeded.

The "Greenweld"
A199 PSU Panel

* ully variable current 20mA-2A!!
* Fully variable voltage 0-30V!!
* Ready built & tested Panel!!
* Low cost!!
* Exclusive GREENWELD design!!

SAE for details of various
options & price list of parts

PRICES
A199 PSU Porte)
£7.75 + 50p p&p
Suitable transformer & pots
f6 including post

Greenweld Electronics
Dept. E&MM /11, 443c Millbrook Rd
Southampton SO1 OHX
Telephone: (0703) 772501
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THE 12th HARROGATE
INTERNATIONAL
FESTIVAL OF SOUND
David Ellis looks and listens to new products at this popular hi-fi exhibition

Ihave to admit that my last expo-
sure to the hectic concourse of a
Hi-Fi show was some five years

ago, when, as a grant -conscious stu-
dent, I went after my first slice of sonic
excellence. I still have more -or -less
the same system now, which either
goes to show that I'm easily satisfied
or else that I chose well in the first
place! So, having remained blissfully
ignorant of discussions about the
musicality of turntables or the 'open-
ness' of amplifiers, I think it's true to
say that I approached the 12th Inter-
national Festival of Sound with some-
thing approaching an open mind, if
not an entirely unbiased ear.

In general, path -breaking innova-
tions were on the scarce side, as also
were those demonstrations offering
the sort of sonic superlative that roots
you to the spot, and the overriding
impression was of continuing along
well -trodden paths. This year, Japan-
ese manufacturers tended to opt for
the pathway of progressive minia-
turisation whilst at the same time
packing the front panel with yet more
LEDs and soft -touch switches. Pio-
neer and Sony were both parties to
this cause and the casual observer
could be forgiven for thinking that
they were looking at a miniature
version of an Underground map com-
plete with station indicator lights.
Indeed, Pioneer went so far as to put
an enlarged version of the front panel
of one of their new cassette decks on
the wall of their demonstration area,
which tends to prove my point! Maybe
next year's offerings will actually use a
microprocessor to give a status indi-
cation of the functioning of every chip
in the circuit.

At the opposite end of the multi -
control spectrum, at least when ap-
plied to amplifiers, there was the
monolithic approach adopted by Mis-
sion Electronics with their new 776
pre -amplifier and 777 power ampli-
fier. These looked and sounded
mightily impressive, though the stark-
ness of their design, and the ego-
centric front panel (controls and in-
dentations spelling out the manu-
facturer's name), will probably tend to
restrict its appeal to those that go for
2001 -like blocks of granite. Their
loudspeakers use a more traditional
design, and, with the combination of
competitive pricing and high perfor-
mance standards, deserve the recog-
nition they've received for being un-
coloured and excellent negotiators of
transients.

Inside the Phillips LaserVision.

A rather more unorthodox ap-
proach to loudspeaker design is adop-
ted by Arnoldi Audio, essentially a
one-man British firm, with their extra-
ordinary egg -shaped Egliptic loud-
speaker (I've heard of going to work on
an egg, but this is ridiculous.) Seri-
ously, though, the design principle is
sound, in that a continuously curved
surface, such as the inside of an egg,
results in waves being reflected in all
directions, rather than going off in one
massive wavefront that then has to be
tamed from its destructive behaviour
with the judicious application of Dr.
Bailey's long-haired wool. The Eglip-
tic uses a high quality 8" Bextrene-
coned woofer/mid-range unit and a
Motorola piezo-electric tweeter, a

combination which doubtless ac-
counts for the outstanding transient
response of the unit. Less impressive
is the bass response of the Egliptic,
which appears somewhat light to ears
attuned to the more resonant sound of
conventional loudspeaker boxes. All
in all, a unit for baroque or classical
music rather than heavy romantic or
rock, and very expensive at £440.

Consideration of standing waves
was also to be found in a product at
the other end of the recording chain,
the Crown PZM microphone, being'
demonstrated by Amcron Ltd. The
PZM consists of a small electret cap-
sule mike mounted a fraction of an
inch above a 5" square plate. Within a

Crown PZM Microphone.

few millimetres of a large surface,
sound levels from a pair of equal
signals add coherently, thereby era-
dicating phase cancellation effects
between direct and indirect sound
waves. As no signals can arrive on
axis, but can only enter at the side, so
the amplitude response is flat and
independent of the position of the
sound source. All this adds up to an
incredibly sensitive mike that seems
to reach the parts that other mikes
cannot reach in those situations
where sound waves are merrily collid-
ing with each other. The demonstra-
tion I heard of the PZM being used for
recording a pub rock session really
showed how good it is at separating
sounds, and it's no wonder that it's
being used for sound reinforcement
at the Hollywood Bowl. Recording

Mission 776 Pre -amplifier and 770
Speaker.

The Egliptic Loudspeaker.

studios seem enthusiastic about the
PZM too, but, at £225, it's rather be-
yond the pocket of most amateur
sound engineers.

Without wanting to stretch the
point, waves, and the ways in which
they can be pulled apart for the sake
of our aural titillations, came into
focus again with two ambisonic sy-
stems being exhibited at the show.
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The research by Michael Gerzon and
his colleagues at Oxford into the
nature of ambient sound resulted in
the appearance of the Integrex quad-
rophonic decoder, a unit which is still
available in kit or assembled form.
The NRDC in fact backed the research
and development of the ambisonic
system, a strange horse for this nor-
mally cautious body to back con-
sidering the number of fingers that
were burnt on earlier incarnations of
quadrophonic techniques. Still, it's
fortunate that the NRDC did have the
foresight to do this, for the design
team seem to have come up with a
means of coding and decoding quad-
rophony that really works.

In practice, quadrophonic decod-
ing involves analysing phase relation-
ships between the two stereo chan-
nels, and, either, in the case of non -
encoded material, 'artificially' extract-
ing ambient signals for feeding to rear
speakers, or, in the case of specially
encoded material, deciphering the
ambient signals placed there as part
of the recording process. The crucial
factor responsible for successful am-
bisonic reproduction lies in fooling
the ear into hearing a smooth sound -
field from just a few speakers. This is
easier said than done and involves a
pretty intense exploration of psycho -
acoustics and mathematical relation-
ships between sound waves. Two
decoders other than the Integrex unit
are now being marketed in this coun-
try, and incorporate various improve-
ments made to the system over the
past few years. The Minim Audio
decoders range in price from £99.95
for the basic AD 1000 model to
£199.95 for the top of the range AD
3000. Both of these models accept
either of the two current encoding
standards (UHJ and B format) as well
as allowing the ambisonic decoding of
normal stereo signals. Minim have
also wisely elected to make available
a ready-made module with all the
functions of their other units for just
£49.45, a figure that seems very
reasonable considering it also in-
cludes the NRDC licence fee. VAT and
postage. E&MM will be looking at this

Minim Ambisonic Decoder AD 1000.

IMF Ambisonic Decoder.

decoder module in the near future
and we'll be particularly interested to
see what it does as regards the
average stereo mix.

IMF Electronics have also pro-
duced a ambisonic decoder which
appears to offer the same facilities as
the Minim units, although the price is
somewhat greater. Wharfedale and
Shure were also using the IMF de-
coder in their own demonstrations,
and, although the ambience extrac-
tion from stereo LPs was impressive,
the way in which the unit habitually
routed pops and crackles to the rear
speaker was rather unnerving. This
also seemed to be true of the Minim
decoder, and their demonstration
also emphasised how important it is
to have rear speakers that are com-
patible with the front set. Like many
noise reduction units, successful am-
bisonic decoding obviously relies on
the signal emerging from the pick-
up with the same composition as that
when the original master was
stamped. Similarly, when normal
stereo discs are being played, things
should be fine, ambience extraction -
wise, as long as music is the only thing
that's being decoded; otherwise, look
out for a shower of rice krispies from
the rear!

Very much in evidence at this
year's show were the bevy, or, rather,
bus -load, of blonde beauties doing
their bit for home sun -tans, as well as,

Minim Ambisonic Decoder Module.

Koss Sound Partner and Music Box.

somewhat incidentally, the products
they were promoting, and spread as
generously amongst manufacturers'
stands as butter on hot toast. This
tribe were well trained in the art of the
seductive gaze, but, after the tenth in
a row, one started to get the sneaking
feeling that the next in line would turn
the hapless gaze to stone as snakes
sprouted from her hair. Such are the
delights awaiting those in 'the trade',
and whilst flutter (apart from that of
the overladen eyelashes of the above)
was nowhere in evidence, cassettes,
in all their shapes and forms, were
well and truly on the rampage.

Starting off at the smallest end of
the spectrum, the new Sony M1000
stereo micro cassette recorder (RRP
£115) seems a pretty remarkable
piece of design, and, even though
there is at present quite a lot of noise
and some tell -tale high frequency
compression, the quoted frequency
response of 80 to 8,000 Hz on stan-
dard ferric tape at 2.4 cm/sec is a real
achievement. And it's light on the
track suit waistband too! If only these
small recorders/players also in-
cluded noise reduction ... What about
it Sony?

A variety of manufacturers have
been cashing in on Sony's ultra -light-
weight headphones, but, as anyone
who has been tempted to buy one of
the cheap Walkman imitations will
know, the similarity is usually only of a
cosmetic nature. Koss have now pro-
duced their own lightweight (100 g)
'Sound Partner' headphones, which
are likely to retail for the same price as
the Sony MDR -4 headphones and
offer a competitive sound quality. A
significant point in their favour is that
the design holds them off the ears by
means of foam clamps above the'
drive units. This means that the
Sound Partner is less likely to pivot on
the ears, and therefore fall off, when
you're sprinting or doing some other
form of vigorous exercise. Further-.
more, the Sound Partner folds up into
a compact size suitable for putting in
the pocket! Koss were also promot-
ing their Music Box, a 'portable AM/

Sony M1000 Stereo Micro Cassette
Recorder.

FM stereophone receiver', though the
only one to be seen was ensconced
under glass rather than heard in the
open. I suspect that this was Koss's
jewel of the seven seas approach -
tempting people with something they
can't touch - but it may also have
something to do with the poor stereo
FM quality that would have been likely
to ensue if they'd actually had people
trying it out in the middle of the thick-
walled Harrogate conference centre. I
wonder how well it'd actually work as a
stereo receiver in the centre of Lon-
don - and without a three-foot tele-
scopic aerial? Incidentally, Koss also
make an ambience unit, albeit of an
'adding ambience' as opposed to 'ex-
tracting ambience' variety. The
K/4DS actually uses digital delay to
synthesise ambient sounds for a rear
set of speakers, but doesn't seem to
be available over here.

Moving back to the big boys of the
cassette world, we come to the Naka-
michi 1000ZXL and Tandberg 3004.
Both of these decks use a micro-
processor for logic control of the tape
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Nakamichi 1000ZXI.. Cassette Deck.

Tandberg 3004 Cassette Deck.

mechanism, but, in the case of the
Nakamichi, there's also an ABLE (Azi-
muth, Bias, Level and EQ) program
which analyses and automatically
corrects all the above in a 20 second
period before using any new tape
type. The 3004 calibration procedure
is rather more manually -imple-
mented than with the 1000ZXL but
still very straightforward. Certainly,
the DYNEQ (Dynamic Equalisation)
circuitry, which optimises the record
EQ to the source material, produces
exceptional recording quality, and the
measured frequency response of 19
to 21,000 Hz ±3 dB comes as no
surprise.

The 1000ZXL includes a fascinat-
ing feature, called 'RAMM' (Random
Access Music Memory), which re-
cords a 5 Hz coding signal on the
blank section of tape between re-
corded tracks. The code is then used
to determine the order in which the
recorded sections are to be replayed,
to select repeats and to indicate the
EQ and noise reduction used during
recording. All in all, a remarkable
deck with proportions and appear-
ance to match its capabilities. Per-
haps £1,500 for a frequency response
of 20 to 20,000 Hz +0.75 dB is
almost justified!

Fortunately, for those with more
sense than money, Nakamichi have
also brought out three new top-flight
decks ranging in price from £450 for
the 482Z to £700 for the 682ZX. The
latter also includes the RAMM fea-
ture of the 1000ZXL, but all these new
models also incorporate both Dolby B
and C. Nakamichi have also intro-
duced an add-on Dolby B/C noise

reduction unit, the NR -200, which
offers simultaneous encoding and
decoding, and, at £185, seems a
somewhat expensive addition more
suited to owners of high quality reel-
to-reel decks than those already with
Dolby B cassette decks.

Rotel and Aurex were also showing
add-on units offering one or another
of the new generation of noise re-
duction systems. The Aurex AD -4
uses double ADRES encode/decode
circuitry, which they claim achieves
30 dB improvement in s/n ratio and
dynamic range expansion to 100 dB,
and is likely to sell for around £149. A
cheaper (£88) unit, the AD -2, is also
available, but this only provides two
channels of signal processing, which
means that manual switching be-
tween encoding and decoding
is necessary. However, as cassette
deck manufacturers seem to be opt-
ing for Dolby C, rather than any of the
other alternatives (with the exception
of dbx which is now being incor-
porated in some Technics decks), the
ADRES system doesn't seem to
stand much chance in the noise re-
duction stakes.

The two noise reduction units that
have emerged from the Rotel stables
go for Dolby B/C (RN -560) and H igh-
Com (RN -500) systems. The RN -560
uses switched encoding/decoding
and is therefore somewhat cheaper
(RRP ca. £100) than the comparable
Nakamichi unit. High -Corn noise re-
duction seems to be attracting a good
deal of interest, though not all of it is
exactly favourable, but, as the RN -
500 isn't available in this country, that
point is rather academic.

.Optonica came up with a rather
sharp (!) idea in the shape of their new
RT-7070H cassette deck (typical
price £239). This model has two in-
dependent transport systems - one
exclusively for recording and one
exclusively for playback - each with
its own compartment and electronics.
Because of this cunning move to-
wards functional segregation, Opto-
nica have been able to optimise the
tape heads for recording and play-
back. Instead of the usual compro-
mise of a 1.5 micron gap on a com-
bined record/play head, the RT-
7070H uses a 3 micron gap for re-
cording and 0.8 micron gap for play-
back. All this means that the fre-
quency response is superb (30 to
19,000 Hz t3dB with Fe-Cr tape),
and, what's more, tape copying is just
a one deck operation!

Revox's new cassette deck, the
B710, certainly looks like uphold-
ing the tradition of the rest of the 'B'
series. Apart from the processor -con-
trolled transport, it seems a no -frills
design without the user -programming
of EQ and other tape -specific charac-
teristics found in equipvalent top
class decks. What Revox do seem to
have achieved is a superb trans-
port mechanism with every aspect of
tape motion under the same precise
control as on their reel-to-reel decks.
It's also very nice to see an LED tape
counter that's synced via a quartz
clock to the motors for really accu-
rate track location. Another new addi-
tion to the Revox clan is the PR99. This
reel-to-reel unit is really the profes-
sional update to the ever -popular

Rotel RN -560 Noise Reduction Unit.

Revox FKU9 Keel -to -Reel Deck.

B77, and incorporates such facilities
as simul-sync, balanced inputs and
outputs with calibrated or uncali-
brated or uncalibrated level adjust'
ments, a tape dump facility for immo-
bilising the take-up reel and improved
access to the playback head in the
edit mode.

A current tendency amongst
manufacturers of In Car Entertain-.
ment (ICE) is to further miniaturise
micro Hi-Fi units and then stack the
whole lot in the console in front of the
gear lever. With so many knobs, but-
tons, LEDs, or whatever, there's one
thing you can be assured of, and that's
driver distraction. Furthermore, how-
ever powerful the booster may be
that's trying to compete with the 40 to
50 dB of engine noise, there's not
much point in emulating small 'Hi-Fi'
speakers with a car equivalent, as the
average interior of a car just doesn't

ACree* adres The DO,. in = S y.10 Tr

Ali it-ronsoves Isom yaw taps ts Us* tuns.

Aurex AD -4 Adres Noise Reduction Unit.

Optonica RT 7070 double cassette deck.

Revox 8710 Cassette Deck.
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Bose Car Stereo System.

bear any acoustic similarity to a fixed
listening abode. Of the various ICE
systems on show, the one that
seemed to make most sense to me
was the Bose Car Stereo. Bose seem
to have a gift at making small loud-
speakers do extraordinary things, as if
self-evident with the model 802
speaker, which now seems to be find-
ing favour in just about every audio
situation imaginable. Their car stereo
uses four drive units, similar to those
in the 802, driven from the 1401
Booster/Equalizer. The circuitry in
this unit produces a signal for optimal
loading of the speakers and incor-
porates spatial depth and low fre-
quency boost controls to compensate
for absorbent upholstery, absorbent
passengers, and so on. Combined
with the excellent CRC Tuner/Cas-
sette unit, the booster and speakers
produce a quality of sound that belies
the size of the drive units, and the'
flexibility of the spatial image con-
trol really produces dramatic results.
At a complete system price of around
£250, the Bose version of ICE isn't
cheap, but, if you're after more than
rattling door panels, do investigate it.

Turntables are well and truly
turned on their head with the Mitsu-
bishi linear -tracking vertical deck
used in their MC8000 Music Centre.
As a piece of techno-sculpture, it cer-
tainly has its merits, but I really won-
der how the humble LP can possibly
benefit from being strung up like a
wheel. Considering that the average
standard of record pressings still de-
clines, it becomes more and more
difficult to see any future for the
conventional LP. This hasn't pre-
vented certain manufacturers from
developing remarkably extravagant
means of rotating a £5 lump of

generally warped and noisy vinyl. Two
of these turntables are 'The Oracle', a
Canadian turntable priced at £678,
and 'The Rock' from the British firm,
Elite Townshend. They obviously do
their job superbly well, or otherwise
the Hi-Fi press wouldn't be making
such ecstatic claims for their 'musi-
cality', but I don't think I'd really care
to share my house with one of these
aggressive hunks of metal, and
there's more than a hint of snobbish
arrogance in the definitive assertion
of their names. Coming rapidly down
to the more affordable end of the
market, there were some interesting
new turntables from Garrard. As a
proud owner of a 401, I've always had
a soft spot for this firm, and it's good to
see that their take-over by a Brazi-
lian company, Gradiente, has resul-
ted in such a rapid resurgence onto
the British scene. The turntables in
this entirely new range of separates
start with the B20 auto -return belt
drive at £55 and extend to the D35
direct drive quartz lock unit at £104,
and all with Ortofon cartridges fitted
as standard. It's encouraging to see
such value for money!

Most owners of treasured LPs of
some historic performance suffer the
inevitable pops and crackles with the
martyrdom of a saint, and the thought
of coating such priceless objects with
a fluid supposed to rejuvenate them
would be almost unthinkable. But that
does seem to be what LAST (Liquid
Archival Sound Treatment) is capable
of (within reason, of course), and, with
new discs, is claimed to protect a
record through 200 plays as well as
enhancing the clarity and reducing
the surface noise. £14 should pur-
chase enough LAST to treat 50 re-
cords; try some and see!

:1-.1

Bose CRC Tuner/Cassette Unit.

The Oracle.

Liquid Archival Sound Treatment.

Finally, a silly product for the silly
season from Bibi Magnetics Ltd. (and

I quote from the Festival Official
Guide): 'New Love Dreams Musicas-
sette of Dream Suggestions in counter
gravity dispenser with SRP of £1.65'.
Perchance to dream without techno-
logical intervention ... E&MM

Garrard D35 Direct Drive Deck in
see-through version.

Mitsubishi MC8000 Music Centre.
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SOUND
* 15 watts per channel into 4 ohms
* Automatic switch on
* Works from speaker output of a

car radio or cassette
* No complicated wiring

Few car radios and radio/
cassette units offer an out-
put power of more than a few

watts and even if fairly efficient
speakers are used this often re-
sults in inadequate volume in the
noisy environment of a vehicle.
By using an add-on booster am-
plifier such as the one described
here it is possible to obtain,
greater output power and sound
level with no significant loss of
quality.

This booster amplifier simply
connects between the speaker
output(s) of the radio or radio
cassette unit and the loud-
speaker(s). The only other wiring
to the unit is the supply. Sound -
booster gives an output power of
about 9 watts into an 8 ohm
speaker or 15 watts into a 4 ohm
speaker. It is only suitable for use
with 12 volt negative earth system
cars but virtually all cars have this
type of electrical system these
days.

A useful feature of the booster
is a built-in switching circuit that
automatically switches the unit
on when an input signal is re-
ceived, and off again when the
signal ceases. It can therefore be
forgotten once it has been in-
stalled as there are no controls.

The booster is described here
as a stereo unit having built-in
automatic switching. However, as
the circuit is built on two identical
printed circuit boards, four per-
mutations are available by includ-
ing or omitting the switching cir-
cuit components.
1. 'Simple mono unit (one board,

amplifier components only).
2. Auto switching mono unit (one

board, fully assembled).
3. Simple stereo unit (two

boards, amplifier components
only).

4. Auto switching stereo unit (two
boards - one fully assembled,
one with amplifier compo-
nents only).

Amplifier Circuit
An ordinary transformerless

output stage can give a peak -to -
peak output voltage only as large
as the supply voltage used. In any

PARTS COST
GUIDE

£22

practical circuit the output volt-
age swing will be somewhat less
than this due to unavoidable
losses through the output tran-
sistors. This limits the output
power using a 12 volt car supply
to about 2'A watts into an 8 ohm
impedance speaker or 41/2 watts

into a 4 ohm impedance type.
One way of obtaining a higher

output power for a given supply
voltage and speaker impedance,
and the method employed here,
is to use a bridge amplifier circuit.
Figure 1 shows the circuit dia-
gram of the amplifier used in this

unit and is for one stereo channel
only (the amplifier circuit for the
other channel is of course iden-
tical). A bridge amplifier
uses two power amplifiers to drive
a single load and in this case, two
integrated circuit power ampli-
fiers are used. Under quiescent
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Figure 1. Soundbooster amplifier circuit.
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conditions the output voltage
from ICI is identical to that from
IC2, giving zero voltage across the
loudspeaker.

If ICI's output swings positive,
then IC2's output goes negative
by the same amount. If ICI's
output goes negative, then IC2's

output goes positive by an iden-
tical amount. This enables the
full supply voltage to be applied
to the loudspeaker, and as this
signal can have either polarity the
peak -to -peak output voltage is
double the supply voltage, 24
volts in this instance. Allowing for
small losses through the output
stages this gives an output power
of approximately 9 watts into 8

ohms, or 15 watts into 4 ohms.
ICI and IC2 are both TDA2030

ICs, a device which in many
respects is the same as an ope-
rational amplifier. There are in-
verting and non -inverting inputs
(pins 2 and 1 respectively), but
the output stage is a high power
class B type capable of handling
very high currents. Both ICs have
their non -inverting input biased
to about half the supply voltage by
R2 and R3, and C5 is used to de -
couple any noise that might
otherwise find its way to these
inputs.
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Figure 2. Auto switch circuit.

The outputs of the two ICs are
biased to half the supply voltage
as well since R4 and R8 cause
virtually 100% DC negative feed-
back over the two devices, giving
unity voltage gain from each non -
inverting input to its respective
output. This ensures that the two
output voltages are balanced un-
der quiescent conditions, and
gives the highest possible peak -
to -peak output voltage before
clipping is produced.

IC1 is used as a simple invert-
ing amplifier with R4 and R1

acting as a negative feedback
network which sets the voltage
gain of this stage at only about 41/2

times. As the input voltage is
going to be at least a few volts
peak -to -peak this rather low
voltage gain is more than ade-
quate. C3 simply provides DC
blocking at the input and C4
prevents the circuit from becom-
ing unstable due to stray pick-up
when the input is open circuit.

The voltage gain of IC2 is also
set at about 41/2 times, with R8
and R7 acting as the negative
feedback network in this case.
However, R6 couples the output
of 101 to the input of IC2 and also
introduces losses which effec-
tively reduce the voltage gain of
IC2 to unity. This, plus the fact
that IC2 operates in the inverting
mode, ensures that the two out-
puts have the required equal but
opposite voltage changes when
an input signal is applied.

Cl, C2 and C8 are supply
decoupling capacitors, and DI to
D4 are protection diodes. R5 and
C6 form a Zobel network, and it is
quite normal for solid state am-
plifiers to have a circuit of this
type at the output to aid high
frequency stability.

Switching Circuit
The automatic switching cir-

cuit takes its input from one chan-
nel only (the left hand channel in
fact) since there will presumably
be a signal on both channels or
neither channel; ignoring one
channel has no disadvantages.

Figure 2 shows the circuit dia-
gram of the auto switch. The
original version was designed to
have high sensitivity so that it
would operate from the back-
ground noise of the radio or
cassette player, this gave very
short attack and decay times so
that the unit switched on and off
almost in unison with the radio or
player. This system was found to
be prone to spurious switching
due to noise from other parts of
the electrical system and has
therefore been abandoned in
favour of a less sensitive circuit.
This has a slight switch -on delay
to further reduce the risk of spu-
rious switching, and a long turn-
off delay of about 10 seconds to
prevent the unit switching off
during lulls in the input signal.

TR1 is used as a common
emitter amplifier which is fed with
the input signal via DC blocking
capacitor C9. R11 introduces a
degree of negative feedback
which reduces the gain of TR1
slightly but it still provides quite a
high level of voltage gain so that
the circuit has good sensitivity

Internal view of unit.

and will hold -on if the volume is
set well back.

C10 couples the output of TR1
to a rectifier and smoothing cir-
cuit which uses D5, D6, C11, and
R12 in a well known configura-
tion. The values of R10 and C11
set the attack time of the circuit at
about one second, while C11 and
R12 set the decay time at the
figure of 10 seconds quoted ear-
lier.

TR2 is a VMOS transistor
which will be biased into con-
duction when an input signal is
present and positive DC bias is
produced at its gate but will be cut
off when there is no input signal
and this bias subsides. A VMOS
transistor is used here in pre-
ference to a bipolar device be-
cause the very high input impe-
dance of the VMOS device pre-
vents loading on the smoothing
circuit from affecting the time
constants.

TR2 is used to drive a relay
which in turn controls the positive
supply to the amplifier using a
pair of normally open relay con-
tacts. A relay is preferable to a
semiconductor switching device
as it gives no significant voltage
drop and therefore gives no re-
duction in the output power of the
amplifier. The automatic switch-
ing circuitry is permanently con-
nected to the car supply of course
but as it has a stand-by current
consumption of less than lmA
this is of no consequence.

C12 and C13 are suppression
components that minimise the
inevitable noise spikes on the
input supply. An in -line choke can
also be used in the positive supply
if necessary but the two capa-
citors should give adequate sup-
ply noise suppression on their
own.
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Construction
A metal case must be used for

this project as it acts as the
heatsink for the four ICs. The case
needs to have dimensions of
about 150 x 150 x 75mm in order
to accommodate all the compo-
nents comfortably. Two four-way
terminal boards and one two-way
terminal board are mounted on
the front panel of the case. One
four-way board carries the input
connections and the other takes
the speaker outputs. The two-way
terminal board takes the two sup-
ply lines.

Details of the printed circuit
board are shown in Figure 3.
These hold all the components
apart from C12 and C13 which
are mounted direct across the
supply terminal board.

The printed circuits are fitted
on the rear panel of the case using
an L-shaped mounting bracket

Internal view showing connector wiring.

0

0

L
This is constructed from 18 swg
aluminium and is illustrated in
Figure 4. The boards are mounted
on the bracket via the four ICs and
using 6mm M3 fixings. The rear
panel must be drilled to take the
three mounting screws for the
bracket, and each circuit board
requires a mounting hole in the
base panel of the case. The posi-
tions of all holes can be located
using the bracket and boards
assembly as a template. Half inch
spacers are used on the mounting
bolts for the printed circuits so
that their undersides are kept
clear of the metal case. It is not
necessary to use insulating kits to
insulate the heat -tabs of the ICs
from the bracket and case since
the tabs connect internally to the
negative supply connections of
the ICs, and the case also con-
nects to the negative supply rail.

Before finally fitting the
printed circuits into the case
complete all the point-to-point
wiring, as shown in Figure 5.

Much of this wiring carries cur-
rents of a few amps and you must
use wire of adequate rating.

Installation
As the unit has no controls it

can be installed in the boot, under
a seat, or in any convenient loca-
tion. The amplifier does not have
an internal fuse and a 5A in -line
fuse is used at the positive supply
input. In order to minimise igni-
tion noise it is advisable to con-
nect the negative supply terminal
to the chassis using a short, thick
wire.

It is normal for one loud-
speaker lead of a car radio or a
cassette player to be at earth
potential, and it is therefore
essential that each pair of output
leads are connected to the input
of the amplifier the right way
round or the outputs of the radio
or player will be short circuited. If
necessary, check with a con-
tinuity tester to see which leads

are the two earth leads, and be
careful to connect them to the
chassis input terminals of the
unit. Alternatively, it is likely that
the system will work perfectly well
if these two leads are simply omit-
ted as there will be an earth
connection between the two units
through the car's chassis anyway.
It is possible that some radios and
cassette players have neither out-
put earthed, and in this case it
should be possible to obtain satis-
factory results by connecting one
output lead of each channel to the
non -earthy inputs of the ampli-
fier, the other two output leads
being left unconnected.

Remember that none of the
output terminals of the amplifier
are at earth potential, and they
should not be allowed to come
into contact with the chassis if
this can be avoided. The
TDA2030 ICs have output short-
circuit and thermal shut -down
protection circuitry built-in, and
accidental short circuits at the
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The WERSI Concept
Build your own electronic organ with the WERSI system

WERSI presents their new generation of electronic organs and
accessories to you, the do-it-yourselfer. All the tools you need are

illustrated left. The electronics involved is very revolutionary,
making it very easy to understand. Every non -specialist who can
read is able to do it. Building a WERSI organ from a kit can save

you more than half the cost of a similarly equipped ready-
made instrument and that means with WERSI and your own

initiative and involvement you can afford a sophisticated
electonic organ.

Do you have to be a virtuoso or a
music lover to benefit from building a

WERSI organ? No . . . this would mean
failure to recognize the sense of the

hobby. Even after your project is
completed you will be able to discover

new excitement from the world of
music.

Whether you play haunting blues,
stomping disco, liturgical hymns or

classic renditions the new generation
of WERSI organs will make your

life more enjoyable.

AURA SOUNDS LTD
are the first company to
successfully market WERSI
organs and kits in the U.K.
We have three modern show-
rooms where we pride ourselves
you will receive a friendly welcome
Why not pop in and see the WERSI
range for yourself - we can always
arrange a free demonstration. We
also offer a free technical telephone
support service which is second to none.

Alternatively, fill in the coupon below
for the full colour catalogue. For
immediate action telephone 01-668 9733
24 hour answering service quoting Access/
Barclaycard Number.

AURA SOUNDS LTD.
14-15 Royal Oak Centre, Brighton Road, Purley,
Surrey.
Tel: 01-668 9733
17 Upper Charter Arcade, Barnsley, Yorkshire.
Tel: (0226) 5248
1729 Coventry Road, Sheldon, Birmingham. Tel:
021-707 8244

Want to know more? Just
fill in the coupon below,

enclosing £1.00, and we'll
send you the big, full

colour catalogue. It will
answer all your questions.

r
Please send me the full colour WERSI Catalogue.
I enclose cheque/P.O. for £1.

NAME

ADDRESS
E&MM 11

Send to Aura Sounds Ltd., 14/15 Royal Oak
Centre, Brighton Road, Purley, Surrey.

L
WERSI and AURA - The Winning Combination Access/Barclaycard 24 hr telephone service.



ELECTFiDillhil
DENSHI KITS
Final offer on kit SR -3A

over 100 projects)

. . . fun and entertainment
as well as education"-

(EVERYDAY ELECTRONICS mag.)
This is the final opportunity to obtain this first-class
multi -project kit at little more than its 1977 price!
(Current value over f40).
Circuits are constructed by plugging the encapsulated
components into the boards provided, following the
instruction manual. Technical details are also given
concerning each project. The components are used over
and over again and you can design your own circuits too,
or use the kit as a useful testing board.
No previous experience of electronics is required but you
learn as you build -- and have a lot of fun too. The kitsare
safe for anyone.

SR -3A KIT (161/2"x 10-x 21/2") f29.95
Build over 100 projects including 3-TR reflex radio receiver. 3-TR radio receiver
with RF amplifier, 2-TR reflex radio receiver, 3-TR amplifier for crystal mike, 3-TR
amplifier for speaker/mike, 3-TR signal tracer, Morse Code trainer, 2-TR
electronic organ, electronic metronome, electronic bird, electronic cat,
electronic siren, electronic gun, 2-TR steeping aid, high voltage generator,
discontinuity warning device, water supply warning device, photoelectric
alarming device. 3-TR burglar alarm, 3-TR water supply warning device, 3-TR
water level warning device, 3-TR photo -electric alarming device, Morse Code
trainer with sound & light. discontinuity warning device with sound & light,
water level warning device with sound & light, electronic metronome with sound
& light, buzzer with sound & light, wireless mike, wireless telegraph set,
wireless discontinuity warning device, wireless water level warning device,
wireless water supply warning device, wireless photoelectric warning
device, etc.

All kits are guaranteed and supplied complete with
extensive construction manual PLUS Hamlyn's
Colour" 160 page book "Electronics" (free of charge
whilst stocks last).
Prices include educational manual, free book, VAT, p&p
(in the UK), free introduction to the British Amateur
Electronics Club.

* PLEASE NOTE OUR NEW ADDRESS *
* PERSONAL CALLERS WELCOME *

Cheque ,P.O./Access/Barclaycard
(or 23p for illustrated literature) to:-
ELECTRONI-KIT LTD., Dept E&MM/11

ELECTRONI-KIT LTD.
388 ST. JOHN STREET

LONDON, EC1V 4NN (01-278 0109)

145

25 50 25

Dimensions in mm

c E&MM

All holes 0 3.5

Figure 4. Heatsink bracket details.

Figure 5. Wiring details.

outputs should not damage the
unit. Be careful to use loud-
speakers having an adequate
power rating.

If the existing speakers are to
be retained and the amplifier isto
be used to drive an additional pair
of speakers it may be found that
the amplifier has too much gain,
resulting in the existing speakers
being driven at far lower volume
than the additional pair. Increas-
ing R1 of each amplifier to about
56k in value should eliminatethis
problem. E&M M

PARTS LIST FOR SOUNDBOOSTER
Resistors - all VI watt 5w. carbon unless specified
R1,7 22k 4 off (M22K)
R2,3 15k 4 off (M 15K)
R4,6,8,12 100k 7 off (M100K)
R5 4 7R 2 off (M4 7R)
R9
RIO

2M7 10,
8k2

(M2M7)
(M8K2)

R11 150R (M150R)

Capacitors
CI 220u 25V axial electrolytic 2 off (FB62S)
C2.8 100n polyester 4 off (BX 76H)
C3,7 lu 63V axial electrolytic 4 off (FB12N)
C4 3n3 ceramic plate 2 off (WX74R)
C5 10u 25V axial electrolytic 2 off (F822Y)
C6 220n polyester 2 off (8X78K)
C9.10 47n polyester 2 off (BX74R)

.C11 100u 10V tantalum (WW791)
C12 47n ceramic disc (BX02C)
C13 2200u 16V PC electrolytic (FF60Q)

Semiconductors
IC1,2 TDA2030 4 off (WQ67X)
D1,2,3,4 IN4001 8 off (QL73Q)
05,6,7 IN4148 3 off (QL80B)
TR1 BC108 (Q832K)
TR2 VN 10KM (QQ27E)

Miscellaneous
RL1 10A Relay, 12V coil (YX97F)
ES1 5A 1'/en quick blow fuse (WR15R)

In line fuseholder (RX51F)
Case (XY44X)
4 -way terminal board 2 off (BW71N)
2 -way terminal board (BW72P)
18 swg aluminium for bracket (LH12N)
Bolts 6mm M3 2 pks (8F5IF)
Nuts M3 2 pks (BF58N)
Bolts 25mm M3 (BF53H)
Spacers 6BA ';.in (FW35Q)
PCB 2 off (GA5 1 F)

Note: component quantities are given for
the automatic switched stereo version,
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Top n Mr 1°4 Tit Electronics
for top quality components, innovative kits,
FAST SERVICE AND LOW, LOW PRICES

'4

Prices do not include VAT. Add 50p p&p + 15% 7
VAT to total. Overseas customers add £1.56
(Europe) £4 (elsewhere). Send sae for price list
and with enquiries. Shop Open: 9-5 (Mon -
Fri( 10-4 (Sat), 11, BOSTON ROAD, LONDON
W7 3SJ. Tel: 01-579-9794/2842.

.000 0
O 0 00000

THE KEY TO YOUR SECURITY

IS IN OUR LOCK n r?
If you have problems with people tampering with your car, electrical and
electronic equipment, or if you are Just in a habit of forgetting your door
keys, we have just the kit for you.

Our ELECTRONIC LOCK KIT includes a 10 -way keyboard and a special IC which provides a
750mA output to drive a solenoid or relay (not supplied) when four keys are depressed in the
correct sequence. This gives over 5,000 possible combinations! The sequence is pre -wired
and may be easily changed by means of a small plug and socket. A ''SAVE" function is also
available enabling the open code to be stored (especially useful in a car when it is left in a
garage for servicing as the open code need not be disclosed). Size: 7 x 6 x 3 cms. Power
Consumption is 40uA at 5V to 15V d.c. At only t 1 0.50 C VAT, it will make a smaller hole in
your pocket than a bunch of keys!

LOCK I.C.s
LS7220 with SAVE memory
Data only

LS7225 with latched and momentary
£2.75 outputs and a tamper output £2.60

10 4

MINI KITS

These kits form useful subsystems which
may be incorporated into larger designs or
used alone Kits include PCB. short instruc-
tions and all components
MK1 TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature
(80°C max) and mac to switch heater

1KW £4
MK2 SOLID STATE RELAY
Ideal for switching motors, lights, heaters.
etc from logic Opto-isolated with zero
voltage switching. Supplied without triac
Select the required triac from our range

f 2.60
MK3 BAR/DOT DISPLAY
Displays an analogue voltage on a linear 10 -
element LED display as a bar or single dot
Ideal for thermometer's, level indicators. etc
May be stacked to obtain 20 to 100 element
displays Requires 5-20V supply £4.75
MK4 PROPORTIONAL TEMPERATURE
CONTROLLER
Based on a new zero voltage switch IC, this
kit may be wired to form a 'burst lire' power
controller, enabling the temperature of an
enclosure to be maintained within 05'C
Thermistor failure causes output to switch
off Temperature range ambient to 90°C
3KW f5.55
MK5 MAINS TIMER
Based on the ZN1034E Timer IC this kit will
switch a mains load on (or off( for a preset
time from 20 minutes to 35 hours Longer or
shorter periods may be realised by minor
component changes Maximum load 1KW

£4.50

TRIACS

r 400V Plastic Case (Texas)
3A TIC206D
BA T(C226D
12A TIC236D
16A TIC246D
25A TIC263D

6A with trigger Q4006LT
8A isolated tab TXAL226B
Mac
Opto Isolated triac

L MOC3020 0.6A/400V

49p
58p
85p
96p

190p
80p
65p
18p

r

YOU MUST HAVE BETTER THINGS TO DO

than getting up to switch lights on when of gels
dark Our Lamp Danmet xn woth INFRA RED
REMOTE CONTROL wall enable you to switch Me
lights on or oft and set the hoghtness al a push
ul a Sonar wahout leawny vow armclwa water
sea etc Not arta will coo save hone hut a has also
been estimated that the sastnys on shoe leather and
carpet wear alone would pay lot dos umn m
approximately 1 3697 yrs or more.
TIcs und has of coursednale praclocat
uses especwIN lot the d malt rn and d.sabled
it awns roh tonat dornmer enabltny you To
swach the fights on or oft or indoor ten, .whatever

pl

the hand held intro red transefiner When
assembled a fits ego a plaster depth Inv to
olAace your conventional swath Ea drawer watt nu
ressefing
10300K Dimmer Kn (14 30 and MK6 Transmitter
Si 24 20
WK ads, 5511 sell ou ...91'W popular TD300K Touch
Demmer Ka at 27.00 and the LD3OOK tars
controlled Damper Ka at only(3 SO Ittloo1s VAT
no above otoces1
All kots coniaon all necessary components and loll
assembly onstructoons You only need a soldering
eon cutters and a IPA, hours

NOT JUST ANOTHER CLOCK

but a PROGRAMMABLE TIMER KIT which can run your central
heating, burglar alarm, lighting, tape recorder/radio and lots more.
Designed to control four mains outputs independently, switching
these on and off on selected days and times in a seven day cycle.
Features include:
 0.5" LED 12 hr. display.
o Day of week, am/pm and output status indicators.
* Zero Voltage Switching Outputs.
* 50/60Hz mains operation.
 Battery backup saves stored programmes and continues time

keeping during power failures. (Battery not supplied).
 Display blanking during power failure to conserve battery power.
* 18 programme time sets.
* Powerful "Everyday" function enabling output to switch every day

but use only one time set.
 Useful "sleep" function - turns on output for one hour.
 Direct switch control enabling output to be turned on immediately

or after a specified time interval.
* 20 function keypad for programme entry.
* Programme verification at the touch of a button.
To control your central heating, for example (including different
switching times at weekends), just connect it to your system, pro-
gramme it, set it and forget it. The clock will do the rest. There has
never been a clock capable of so much at this price.
CT5000K Timer Kit (includes all components, assembly and pro-
gramming instructions, and an attractive black case) f45.00

REMOTE CONTROL COMPONENTS AND KITS

LD271 IR Emitting Diode .36
SFH2O5 Photodiode detector .90

ML927 16 -channel receiver 4 momentary
binary outputs 1.40

SL480 IC Pulse Amp 1.70 ML928 16 -channel receiver 4 latched
SL490 32 -command encoder/ binary outputs 1.40

transmitter 2.40 ML929 16 -channel receiver 4 latched
ML922 10 -channel receiver 3 analogue binary outputs 1.40

outputs 4.20
ML926 16 -channel receiver 4 momentary Clip -on Plastic reflector for IR LEDs,

binary outputs 1.40 increases range .20
ML925 - A decoder designed for model/tOy control, providing a 2 -speed driver motor and
three position latched steering system or a vehicle with momentary action steering and a third
motor, e.g. gun, turret, winch, etc. Outputs also available for other facilities such as horn, turn
indicators. headlights, etc. 2.10

KITS ++++ KITS ++++ KITS ++++ KITS
MK6 - Simple Infra RedTRANSMITTER. A pulsed infra red source which comes complete with
a hand held plastic box. Requires a 9V battery. £4.20
MK7 - Infra RED RECEIVER. Single channel, range approximately 20ft. Mains powered with a
triac output to switch loads up to 500W at 240V a.c. but can be modified for use with 5-15V
d.c. supplies and transistor or relay outputs. £9.00
'Special Price' MK6 & MK7 together. Order as RC500K £1 2 .50
MK8 - Coded Infra Red TRANSMITTER. Based on the SL490, the kit includes 2 IR LEDs,

.measures only 8x2x1.3 cms. and requires a 9V (PP3) battery. £5.90
MK9 - 4 -way KEYBOARD. For use with MK8 Kit. £1.90
MK10 - 16 -way KEYBOARD for use with MKS kit, to generate different codes for decoding by
the ML928/926 receiver (MK12 kit). £5.40
MK11 -10-on/off Channel IR RECEIVER with 3 analogue outputs(0-10V) for controlling such
functions as lamp brightness, volume, tone, etc. Other functions include an on/standby
output and a toggle output, which may be used for sound muting. Based on ML922 decoder IC,
includes its own mains supply. £12.00
MK12 - 16 -channel IR RECEIVER. For use with the MK8 kit with 16 on/off outputs which,
with further interface circuitry, such as relays, will switch up to 16 items of equipment on or
off remotely. Outputs may be latched or momentary, depending on whether the ML926 or
ML928 is specified. Includes its own mains supply.
MK13 - 11 -way KEYBOARD. For use with MK8 and MK11 kits. Transmits programme step.

L. and -, analogue + and - (3), mute, normalise analogue outputs, and on/standby. £4.35 A

DISPLAYS

CQX87A 0.5' dual, c.a. red 1.80
DL340M 0.1" 4 -digit c.c. 4.50
DL500 0.5" .75
DL507 0.5" c.a .75
MP463 4 -digit 0.5" multiplexed c.c.

LED Clock Display 2.20
RGB1000 10 -element Bar/Graph

display, 25 x 9 mm. 1.30
Liquid Crystal Display, 3'/, digit.
0.5" digits, package. 6.00

MINI
TRANSFORMERS

LED,

INTEGRATED CIRCUITS

555 T.,11,
556 Dual 5551o.uer
74100 Amp
AD590 Constant current

Temperature Senkor 2.75
AY 5 1224 Clock 2.60
AY 5 1230 Clock Tinter 4 50
AY 3 1270 Thermometer 8 20
CA3080 Tr ansconductance OpAotto 72
CA3130 CMOS 00 Amp 75
CA3140 CMOS Op Amp 43
ICL7106 DVM BCD dr wet 700
ICM7S55 CMOS 555 Tonpw 79
IM377 Opal 2W Amp 1 45
LM3795 Dual 6W 4,110 3 50

M380 21N ArtMo Amp 80
LM3132 Dual low mks, toe amp 1 00
1M356 250mW low viollage any, 75
LM1830 Flood Levet Detector 1 50
LM2917 F V converter 114 pmt 1 60
LM3909 LED Flasher oscollaror 60
LM3911 Thermometer 1 20
LM3914 Dot Bat ck over hewer I 2.10
LM3915 Dot Bat drover lloy I 2 20
LS7220 Electnonoc Combonahon Lock wall

'Save' lealure 2.75
LS7225Electron,Colnhonatoon Lock wall

tamper teapot 2 60
MM74C911 4 dry° dosplay cormullet 6.50
MM74C915 7 segment BCD converter 96
MM74C926 Connie, 7 seg ,mom ot 4 50
55668 Touch. lllll 1141 2.50
SL440 AC Power C11111,0/ 1 75
SL441 Burst Fore Controller 1 35
SN76447 Complex Sound Genera., 1 75
T8A800 SW AteMa Amp 68
TBA810AS 7W Arid. Anm 1 00
TMS1121 Clock 7 der Ttmer 8 50
Data Ia, TMSI121 50
TDA1024 Zero Voltage Swarth 1.20
7062020 20W Atrdar Anm 2 BS
TDA4290 DC contottled. Base. Treble fio voltalw

1 98
37
60

1 00
98

1 80

.21

.40

.19

rc onp
TL081 J FET Op Amp
11082 Dual J FET Op Amp
TL084 Clued J Fet Op A1110
25414 AM Rade,
2N1034E Tamer
Most PCs SII.111,(1W1111 Date Sheet
Data Sheet, only ,14.1 fkVICP 10

MEMORIES & MICROS

21.14
2708
2716
2732
4116
6810
6821P

1.35
2.25
2.65
7.60
1.40
1.40
1.85

Z80A CPU
M6802P
8035L
280A CTC
280AP10
6850P
6852P

5 00
5 50
8 00
4.00
400
1 85
3.00

CMOS

4000
4001
4002
4007
4011
4012
4013
4015
4016
4017

14 4019
14 4023
14 4025
14 4026
15 4027
17 4028
35 4040
70 4049
30 4050
65 4060

38
22
18

1 05
40
50
68
30
30
90

4069
4070
4071
4077
4081
4093
4501
4511
4514

18
24
22
24
22
45
24
85

1 80

TTL 7415

Standard mains
primaries 240V arc.
100mA secondaries

6-0-6V 80p
9-0-9V 85p

12-0-12V 90p
9-0-9V 210p

01" Red 9p
0 1" Green 12p
0.1" Yellow 12p
0.2" Red 9p
0.2" Green 12p
0.2" Yellow 12p
0.2" clips 3p
Rectangular Red 16p
Rectangular

Green 17p
Rectangular

Yellow 17p
Flat Face rectangular,
Triangular, Arrow-
head or Square
Red 17p
Green 20p
Rec Yellow 20p

LSOO .12 LS38
LSO1 .12 LS40
LS02 13 LS42
LS03 13 LS47
LSO4 14 LS51
LSO5 15 LS54
LSO8 .15 LS55
LS09 15 LS73
LS1O .14 LS74
LS11 .15 LS75
LS12 15 LS76
LS13 27 LS85
LS14 58 LS86
LS15 15 LS90
LS20 .14 LS93
LS22 .15 LS107
LS26 .18 LS109
LS27 15 LS112
LS30 14 LS113
LS32 15 LS114
LS37 .17 LS123

.16 LS126
.14 LS132
.40 LS160
.42 LS161
.15 LS162
.15 LS163
15 LS164

.20 LS165

.18 LS166

.37 LS173

.21 LS174
64 LS191
18 LS192

.32 LS193

.37 LS196

.24 LS279

.24 LS365
24 LS366
.24 LS367
24 LS368
.51

29
44
40
40
40
40
50

1 05
85
72
52
58
65
65
65
34
34
34
34
34
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BASICALLY 3ASIC Graham Hall, B.Sc

This regular series will attempt to teach BASIC to those who would like to use it for any home,
business, scientific or musical application, but have no previous programming experience.

Subscripted
Variables

A variable is a symbolic represen-
tation of a storage location in the
computers memory. The variable
names the location and enables the
programmer to assign any legal num-
ber or string to the location. Also, the
result of a calculation can be assigned
to a variable and referenced by the
variable name throughout the rest of
the program.

So far in this series two types of
variables have been used: numeric
and string. Numeric variables name a
single location in memory to store
numeric constants. String variables
reserve a location for symbolic
characters. Now a new type of vari-
able, called a 'subscripted vari-
able' will be introduced. Using sub -
scripted variables the computer's
memory can be divided into a series
of compartments with each compart-
ment able to store a value. This makes
it easier to manipulate large amounts
of data in a program without expli-
citely declaring a large number of
variables.

Figure 1 shows three different types of storage location that can be created
in BASIC. The simplest is a single numeric variable called X that reserves one
storage location in memory.

The second created location is a series of five compartments. Together they
comprise a one-dimensional list (also known as a 'vector'), named X. Each
compartment of the list X can be referenced by specifying the list name and a
subscript within parentheses. For example, the last compartment in the list is
referenced as X(4).
(NOTE: BASIC counts location compartments from 0, so by specifying a
subscript of 4, five compartments were created: X(0), X(1), X(2), X(3) and X(4))

The third created location, X(3,5), is a two-dimensional table. The subscript
is a pair of numbers separated by a comma and defines the dimensions of the
table. The first subscript specifies the number of rows in the table and the
second subscript specifies the number of columns. So the subscript (3,5)
specifies that the table called X has four rows and six columns (since BASIC also
counts two-dimensional subscripts from 0). Therefore the table created by
X(3,5) contains twenty-four compartments. Each compartment can be
referenced by specifying the appropriate subscript, as shown in Figure 1.

Each of these storage locations is considered as a single entity by the
computer. That is, the variable X is one storage space, X(4) is one storage space
with five compartments, and X(3,5) is one storage space with twenty-four
compartments.

Any storage location that is created by a subscripted variable is called an
'array'.

Arrays
An array can be named by a single letter (A to Z) or a single letter

immediately followed by a single digit, followed by a single or double subscript
enclosed in parentheses. For example, A1(10), A(10), B(4), F(25) are all legal
names for one-dimensional arrays. The specified variable labels or names the
array and the specified subscript defines its size. The subscripts that are
specified within the parentheses set the limits of the array. The subscript must
be a positive integer of 0 or greater.

The DIM Statement
The DIM statement is used to declare the limits of a subscripted variable.

Some versions of BASIC automatically allocate enough memory space for a
one-dimensional list of eleven items or a two-dimensional table of one hundred
and twenty one items. However, if the subscripted variable is to use more space,
this must be reserved using the DIM statement. Also actually specifying the size
will save memory space if the variable is less than these default limits. The

X X(4) X(3,5)

X(0) X(0,0) X(0,1) X(0,2) X(0,3) X(0,4) X(0,5)

X(1) X(1,0) X(1,1) X(1,2) X(1,3) X(1,4) X(1,5)

X(2) X(2,0) X(2,1) X(2,2) X(2,3) X(2,4) X(2,5)

X(3) X(3,0) X(3,1) X(3,2) X(3,3) X(3,4) X(3,5)

X(4)

Figure 1. Subscripted Variables.

general format of the DIM statement is:
line number DIM variable (subscript)

For example, to allocate enough memory space for a one-dimensional list of
twenty-five items the statement
10 DIM X(24)
would be included as one of the first lines of the program before the list is
declared.
(NOTE: the DIM statement only defines the size, it does not actually create the
subscripted variable.)

If it is uncertain how many compartments an array will require then a
sensibly large subscript can be specified since it is not necessary to use every
location that is reserved by the DIM statement. Some versions of BASIC allow
the subscript to be a variable so that the array limit can be specified when the
program is run. For example,

10 INPUT N
20 DIM X(N)

999 END
Line 10 requests a number to be input at the terminal. Line 20 uses this number
to allocate the required space for the one-dimensional array called X.

Variables and Expressions as Subscripts
The LET statement is used to assign values to variables. The statement

10 LET X(5)=1
assigns the numeric value one to the sixth compartment of the one-dimensional
list X.
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Since its introduction the Sharp MZ-80K has proved to be
one of the most successful and versatile microcomputer
systems around. Sharp now have a comprehensive range of
products ready to make the powerful MZ-80K with its
Printer and Disc Drives even more adaptable.

Products include:- Universal Interface Card, Machine
Languae and Z-80 Assembler packages, CP/M* plus a
comprehensive range of software.
'Trade mark of Digital Research Ltd.

GET IT ALL
AVON
BCG Shop Equipment Ltd.,
Bnstol. Tel 0272 425338
Decimal Business M/Cs Ltd.,
Bnstol. Tel 0272 294591
BERKSHIRE
Computer 100,
Bray. Tel 0628 35619
Newbear Computing Store Ltd.,
Newbury Tel 0635 30505
BIRMINGHAM
Camden Electronics.
Small Heath. Tel 021 773 8240
Electronic Business Systems Ltd.,
Birmingham. Tel 021 384 2513
lax Rest Ltd.,
Birmingham. Tel 021 350 5247
Newbear Computing Store Ltd.,
Birmingham B26.
Tel 021 707 7170
BUCKINGHAMSHIRE
Curry's Microsystems,
High Wycombe. Tel 0494 40262
Interface Components Ltd.,
Amersham Tel 02403 22307
CAMBRIDGE
The Avery Computing Co Ltd.,
Bar Hill. Tel 0954 80991
CHESHIRE
Bellard Electronics Ltd.,
Chester TeP. 0244 380123
Charlesworth of Crewe Ltd.,
Crewe Tel 0270 56342
Chandos Products,
New Mills. Tel New Mills 44344
CR Technical Services,
Chester Tel 0244 317549
Fletcher Worthington Ltd.,
Hale. Tel 061 928 8928
Newbear Computing Store Ltd.,
Stockport. Tel 061 491 2290

HERE
Ors Group Ltd.,
Warrington. Tel 0925 67411
Sumlock Software,
Warrington Tel 0925 574593
CLEVELAND
Hunting Computer Services Ltd.,
Stockton-on-Tees Tel. 0642 769709
Intex Datalog Ltd.,
Stockton-on-Tees. Tel 0642 781193
DERBYSHIRE
Lowe Electronics Ltd.,
Matlock Tel 0629 2817
DEVON
Crystal Electronics Ltd..
Torquay Tel 0803 22699
PLYMOUTH
Plymouth Computers,
Plymouth. Tel 0752 23042
DURHAM
Neecos (DP) Ltd.,
Darlington. Tel 0325 69540
ESSEX
Prorole Ltd.,
Westcliff-on-Sea TeP. 0702 335298
Wilding Office Equipment,
Ilford Tel CI 514 1525
GLOUCESTERSHIRE
Gloucestershire Shop
Equipment Ltd.,
Gloucester Tel 0452 36012
The Computer Shack,
Cheltenham Tel 0242 584343
HAMPSHIRE
Advanced Business Concepts,
New Milton. Tel 0425 618181
Xitan Systems Ltd.,
Southampton. Tel 0703 39890
HEREFORD
BMP,
Little Dewchurch. Tel 021 643 3832

MEM
HUMBERSIDE
Commercial Systems Ltd.,
Hull. Tel 0482 20500
Silicon Chip Centre,
Grimsby Tel 0472 45353
KENT
Technolink Europa Ltd.,
Tunbndge Wells Tel 0892 32116
Video Services (Bromley) Ltd.,
Bromley. Tel 01 460 8833
LANCASHIRE
Nelson Computer Services,
Rawtenstall. Tel 0706 229125
Sumita Electronics Ltd.,
Preston Tel 0772 51686
The Micro Chip Shop,
Blackpool. TeP. 0253 403122

LEICESTERSHIRE
Gilbert Computers,
Lubenham. Tel' 0858 65894
G.W. Cowling Ltd.,
Leicester Tel 0533 553232
Leicester Computing Centre,
Leicester Tel 0533 556268
Mays Hi-Fi,
Leicester Tel 0533 22212
LINCOLNSHIRE
Howes Elect & Autom. Servs.,
Lincoln. Tel 0522 32379
Z.R. Business Consultants,
Lincoln Tel 0522 31621
LONDON
Bridgewater Accounting,
Whetstone. Tel. 01 446 0320
Butgl-Comoo Ltd.,
Hendon TeP. 01 2020262
Central Calculators Ltd.,
London EC2 01 729 5588
Deans,
London W8. Tel 01 93 7 7896

R.R.P.

£460±vat

You'll find all the help and advice you need about
the MZ-80K at your Specialist Sharp Dealer in the list below.

If there is no dealer in your area, or if you require any further
information write to: - Computer Division,Sharp Electronics (UK) Ltd.,
Sharp House, Thorp Road,Newton Heath, Manchester M10 9BE.

SHARP
761.1t,eutet

Digital Design and Development.
London W1 Tel 01 387 7388
Euro-Calc Ltd.,
London EC2 Tel: 01 729 4555
Lion Computing Shops Ltd.,
London W1 Tel: 01 637 1601
Scope Ltd.,
London EC2 Tel: 01 729 3035
Sumlock Bondain Ltd.,
London EC1. Tel: 01 253 2447
MANCHESTER
The Byte Shop.
Manchester M1 Tel 061 236 4737
Sumlock Electronic Services Ltd.,
Manchester M3. TN 061 834 4233
MERSEYSIDE
Microdigital Ltd.,
Liverpool. Tel 051 227 2535
NORFOLK
Sumlock Bondain (East Anglia)
Norwich. Tel: 0603 26259
NORTHAMPTONSHIRE
Computer Supermarket,
Corby Tel. 05366 62571
NORTHERN IRELAND
Bromac (UK),
Co. Antnm Tel: 023831 3394
O & M Systems,
Belfast. Tel: 0232 49440
NOTTINGHAMSHIRE
Mansfield Business M/C Ltd.,
Mansfield -Tel. 0623 26610
OXFORDSHIRE
Oxford Computer Centre,
Oxford. Tel 0865 45172
REPUBLIC OF IRELAND
O'Connor Computers Ltd.,
Galway Tel 0009 61173
Sharptext,
Dublin 2 Tel 0001 764511
Tommorrows World Ltd.,
Dublin 2 Tel 0001 776861

SALOP
Computer Corner,
Shrewsbury Tel 0743 59788
SCOTLAND
A & G Knight,
Aberdeen Tel 0224 630526
Business and Electronics M/Cs,
Edinburgh. Tel: 031 226 5454
Esco Computing Ltd.,
Glasgow Tel 041 204 1811
Micro Centre,
Edinburgh. Tel. 031 556 7354
Micro Change.
Glasgow Tel 041 554 7621
Microforth,
Dunfermline.Tel 0383 34954
Moray Instruments Ltd.,
Elgin Tel 0343 3747
Pointer Business Equipment Ltd.,
Glasgow Tel 041 332 3621
SOMERSET
Norset Office Supplies Ltd.,
Cheddar Tel 0934 742184
STAFFORDSHIRE
W.B. Computer Services.
Cannock. Tel 0543 75555
SUFFOLK

Microtek Co. Ltd.,
Ipswich Tel 0473 50152
SURREY
3D Computers,
Surbiton Tel 01 337 4317
Microlines Ltd..
Kingston Tel 01 5469944
Petaled,
Woking Tel 04862 69032
R.M.B. Ltd.,
Croydon. Tel 01684 1134
Saradan Electronic Services,
Wallington. Tel 01669 9483

SUSSEX
Crown Business Centre.
Eastbourne. Tel 0323 639983
Gamer,
Bnghton Tel 0273 698424
M & H Office Equipment
Brighton. Tel 0273 697231
WALES
Limrose Electronics Ltd.,
Wrexham. Tel. 097 883 5555
Morriston Computer Centre,
Swansea. Tel 0792 795817
Sigma Systems Ltd..
Cardiff Tel 0222 21515
WARWICKSHIRE
Business & Leisure
Microcomputers,
Kenilworth Tel 0926 512127

Everyman Computers,
Westbury Tel 0373 823764
YORKSHIRE
Bits &
Wetherby Tel 0937 63744
Datron Micro -Centre Ltd.,
Sheffield Tel 0742 585490
Huddersfield Computer Centre,
Huddersfield Tel 0484 20774
Omega.
Leeds Tel 0532 704499
Ram Computer Services Ltd.,
Bradford TeC 0274 391166
Superior Systems Ltd.,
Sheffield. Tel 0742 755005

Also at selected Lasky's and Wildings Office Equipment Branches.
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The subscript of a subscripted variable can also be a variable. Consider the
following program:
10 DIM X(4)
20 FOR S=0 TO 4
30 LET X(S)=S
40 PRINT X(S);
50 NEXT S
60 END
The subscript of the one-dimensional array X, is the variable S. Variable S is also
the control variable of the loop which is initialised by line 20. Each time the loop
is executed line 30 assigns the value of S to the position in array X specified by S
(i.e. X(0)=0, X(1)=1, X(2)=2, X(3)=3 and X(4)=4). Line 40 then outputs to the
terminal the contents of the array position specified by S. When the program
ends the list X contains the numbers 0 to 4.

Some versions of BASIC allow array subscripts to be formed by expressions.
For example:

X(2*S+1) or X(S+1)
The expressions within the parentheses are evaluated according to the rules of
operator hierachy previously described in this series.

The subscripts of two-dimensional arrays can be variables. To reference all
the compartments of a table each subscript within the array limits must be
specified. A nested FOR loop can be used to do this. This is demonstrated by the
following program which creates a two-dimensional array and assigns to each
compartment of the array a numeric value supplied as data.

10 REM - TABLE HAS 3 ROWS
20 REM AND 4 COLUMNS
30 DIM T2(2,3)
40 FOR 1=0 TO 2
50 FOR J=0 TO 3
60 READ T2(I,J)
70 PRINT T2(I,J);
80 NEXT J
90 PRINT

100 NEXT I
110 DATA 0,1,2,3
120 DATA 1,1,2,3
130 DATA 2,1,2,3
999 END
RUN
0 1 2 3
1 1 2 3
2 1 2 3
When the program is run the output to the terminal is as shown.

The program is composed of the following
Lines 10 and 20 - The characters following the REM statement are ignored by
the computer and serve only as a comment.
Line 30 - The DIM statement allocates memory space. The limits specified
here reserve enough space for a table of three rows and four columns because
BASIC counts the subscripts from 0. For some versions of BASIC it may not be
necessary to specify the exact size of the array in this case, since it is smaller
than the default value. (The computer automatically allocates space for a one
hundred and twenty one item two-dimensional array. However, by specifying

the actual size memory space is conserved.)
Line 40 - The FOR loop initialises the variable 1 to 0 and sets the limit of the loop
to 2. Its corresponding NEXT statement is on line 10.
Lines 50 to 80 - Line 50 initialises a loop within a loop. Its range is from 0 to 3
and its corresponding NEXT statement is on line 80. Each time this loop is
executed line 60 reads a numeric value from the data and assigns it to the table
T2 in the location specified by the subscript. Line 70 prints the value on the
terminal.

The loop variables I and J are used as subscripts to the array. During the
execution of the program the subscript takes on all possible values within the
limits of the array. The first time the loop on line 40 is executed I is set to 0. J
takes on each of the values 0 to 3, therefore each compartment of column 0 is
referenced ((0,0), (0,1), (0,2) and (0,3)). Now the variable I is incremented to 1
and once again J takes on the values 0 to 3. This specifies the subscripts (1,0),
(1,1), (1,2), and (1,3). Finally I is incremented to 2 and the inner loop executed
again to assign data to the compartments (2,0), (2,1), (2,2) and (2,3).
Line 90 - This PRINT statement is used to format the output to the terminal. If it
was not included the contents of the array would be output on a single line and
not as a table (since the PRINT statement on line 70 ends with a semi -colon).
Lines 110-130 - The DATA statements contain the values that the program
supplies to the READ statement on line 60.
Line 999 - The END statement signifies that the program is complete.

String Arrays
String arrays are storage locations created by a subscripted variable and can

store alphanumeric data. String arrays can be named in the same way as
numeric arrays except that the name must be followed by a dollar sign ($). For
example, X2$(4,9) defines a two-dimensional string array called X2, which can
store fifty strings (five rows and ten columns since the element 0 is included as
part of the array). Each compartment of this array can contain a string of varying
length.

The default limit of eleven items for a one-dimensional list and one hundred
and twenty one items for two-dimensional list also applies to string arrays. To
define a specific size for a string array the DIM statement is used in the same
manner as for numeric arrays.

The following short program demonstrates the use of a one-dimensional
string array. It requests the user to input five strings and then outputs the strings
to the terminal.

10 DIM S1$(4)
20 PRINT "INPUT FIRST STRING"
30 INPUT S1$(0)
40 FOR 1=0 TO 4
50 PRINT "INPUT NEXT STRING"
60 INPUT S1$(1)
70 NEXT I
80 REM - NOW OUTPUT THE STRINGS
90 PRINT

100 FOR 1=0 TO 4
110 PRINT S1$(1)
120 NEXT I
130 END

E&MM

PCW SHOW
The Personal Computer World

Show was held on the 10th to 12th
September. Computing News this
month is a brief report of some of the
products at the show with more details
of certain items to follow in future
issues.

Although most of the well known
makes of computers were in atten-
dance only details of relevant new
items are described.

The first good news I was given was
about the VIC 20. It can now be
expanded to an 8, 13 or 21K machine
using the 3, 8 or 16K memory car-
tridges, without the use of the memory
expansion board, which costs approxi-
mately £100. The problem was the
power requirement of the memory
cartridges exceeding the capability of
the power supply within the VIC 20.
However, this has now been reduced
sufficiently for direct connection.

Also three new software packages
will be available for VIC 20, during
October, all of which will cost between
£30 and £40 each. These are a
Machine Code Monitor, a Program-
ming Aid cartridge which allows the
use of additional commands, and a
Super Expander. The latter gives a
high resolution display, whilst the
cartridge features some novel com-
mands for musicians including con-
verting the keyboard to a piano scale.

At the centre of a crowded Acorn
Atom stand was the BBC computer.
This machine will be available in two
versions, Models A and B. Acorn have
supplied us with the following dates
and prices all of which require con-
firmation: it will be possible to order
either machine from 21st September
for delivery to begin at the end of
November, the 16K Model A version
will be £235 and the 32K Model B
£335, (both prices include VAT).

Both versions use the 6502A

microprocessor running at 2MHz with
16K ROM BASIC and 16K ROM MOS.
Also included is a tone gene-
ration system for 3 voice music syn-
thesis with full envelope control, feed-
ing an internal loudspeaker. Colour
graphics can also be used, and gene-
rally the Model B system is more
versatile.

The Sinclair stand was crowded
with people purchasing ZX81 kits and
had their new printer on show. As with
most of Sinclair's products it is small,
neat and cheap (£50). It prints 32
characters per line, 9 lines per inch ata
rate of 50 characters per second on
electrosensitive paper. This paper is
available in 65 foot rolls and five rolls
cost £11.95.

Personal Computers Ltd were ex-
hibiting the Alpha Syntauri. This is a
61 note keyboard under software
control provided by an Apple com-
puter. It has eight polyphonic voices,
two oscillators per voice (enabling

complex waveforms to be produced)
and two 4 stage envelopes per voice.
The Apple system required to support
the Alpha Syntauri is 48K memory,
disc drive, 16K RAM card, monitor
and MH oscillator board which totals
approximately £1,800. the Aipna
costs £750. We'll be reviewing this in
the December issue.

Finally, as the name suggests, the
Last One. This is a software pack-
age which, so they claim, will end all
software writing, since it writes pro-
grams for you. All that is required
from the operator is a definition of the
data areas and a program
description in the form of a flow-
chart. The Last One then writes the
program in BASIC. At the moment it is
available for PET, Apple, Tandy,
Sharp and Ohio Scientific computers
providing they have two disc drives.
The package costs £260 (excl. VAT).

Ian Miller E&MM
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Apple explodes
into sound

Apple Syntauri music synthesizer
Why pay £18.000 OF more for computer synthesis of musical sounds? Now for around
L3 000 you may have the first microcomputer music synthesizer, system to be made

available. All leading magazines arc
'eviewing our system and contain full

description and evaluation Useable
for composition studio sound

creation and real -lime (stage) sound
reproduction

System includes 481< memory Apple
computer twin disk drives and a 61

note piano keyboard and comes
complete with software and user

manuals

More easy to use than the Fanlight
no knowledge of computers

necessary.and easily updatable with
software developments. Will also run
all Apple software and function as a
standard microcomputer aside from

music synthesis System may be
quickly reconfigured by changing

interlace cards if desired

Available from PERSONAL COMPUTERS LTD., DEPT E&MM 11
194-200 Bishopsgate, London EC2. Telephone: 01-626 8121

WHEN YOU BUY THE
REVOLUTIONARY

CASIO-VL TONE
ELECTRONIC MUSICAL INSTRUMENT

FROM

Ivi% Micro
If/Musical

You've read about it, talked
advantage of the following:
*FREE OFFER
With every order for a VL-Tone, Micro Musical Ltd will give
absolutely free for a limited period a:
CONSTRUCTORS SEMI -CONDUCTOR PACK
Comprising ten 7400 IC, ten BC 183L transistors, one 7805
regulator. Brand new components worth £2.60.
Ex -stock delivery or money back, generous maker's guarantee.
To order your VL-Tone and free kit send a cheque or money
order for £35.95 (which includes VAT, post and packing) or
telephone with your Access credit card number
(no postage required). INTEREST -FREE- CREDIT AVAILABLE

INSTANT DIRECT
MAIL SERVICE

about it, now buy it and take

Micro Musical Limited
FREE POST

DEPT E&MM/11, 37 WOOD LANE, SHILTON, COVENTRY CV7 9BR
Telephone: 0203 616760 (offer closes 31st December 19131)

Microcomputer Components
Lowest Prices Fastest Delivery

DEVICE
CPUs
6502
6800
6802
6803
6809
8085A
Z80 CPU
Z80A CPU
SUPPORT CHIPS
6520
6522
6532
6821
6840
68488P
6850
662
6871A17
6875L
6880
6887
8212
8216
8224
8228
8251
8253
8255
AY -3-1015
AY -5-1013
AY -5-2376
MC1488
MC1489
MC14411
MC14412
RO-3-2513L
RO-3- 2513U
Z80 CTC
Z80A CTC
Z80 DMA
Z80A DMA
Z80 DART
280A DART
280 P10
Z80A PI 0
Z80 S10-0
Z80 S10-1
Z80 S10-2

4.95
3.70
5.11

11.80
11.95

5.50
4.00
4.82

3.15
4.95
7.95
1.74
4.20
9.11
1.70
6.91

18.70
4.18
1.07
0.80
1.70
1.70
2.45
3.95
3.95
7.95
3.95
3.90
3.45
6.95
0.64
0.64
6.94
7.99
7.70
7.70
4.00
4.00

11.52
9.99
7.18
7.18
3.78
3.78

13.95
13.95
13.95

Z80A S10-0 13.95
Z80A S I 0-1 13.95
Z80A S10-2 13.95
CRT CONTROLLERS
9364AP 5.94
9365 62.90
9366 62.90
6845 9.50
DATA CONVERTERS
ZN425E 3.50
ZN426E 3.00
ZN427E 6.28
ZN428E 4.78
ZN429E 2.10
ZN432 28.09
ZN433 22.59
ZN440 56.63
ZN450E 7.61
DATA CONVERTER H'1300K

1.00
DATA CONVERTER KIT

29.95
74LS SERIES
74LSOO 0.11
74LSO1 0.11
74LSO2 0.12
74LSO3 0.12
74LSO4 0.13
74LSO5 0.13
74LS08 0.13
74LS09 0.13
74LS10 0.13
74LS11 0.14
74LS12 0.15
74LS13 0.22
74LS14 0.44
74LS15 0.13
74LS20 0.12
74LS21 0.14
74LS22 0.14
74LS26 0.18
74L527 0.14
74LS28 0.19
74LS30 0.12
74LS32 0.14
74LS33 0.16
74LS37 0.16
74LS38 0.16
74LS40 0.13
74LS42 0.34
74LS47 0.39
74LS48 0.60
74LS49 0.59
74LS51 0.14
74LS54 0.15
74LS55 0.15
74LS73 0.20
74LS74 0.17
74LS75 0.28
74LS76 0.20
74LS78 0.24
74LS83 0.50
74LS85 0.70
74LS86 0.18
74LS90 0.30

PRICE DEVICE
74LS91
74LS92
74LS93
74LS95
74LS109
74LS 112
74LS113
74LS114
74LS122
74LSI 23
74LS124
74LS125
74LS126
74LS132
74LS136
74LS138
74LS139
74LS145
74LS148
74LS151
74LS153
74LS155
74LS156
74LS I 57
74LS158
74LS160
74LS161
74LS162
74LS163
74LS164
74LS165
74LS166
74LS173
74LS174
74LS175
74LS181
74LS190
74LS191
74LS192
74LS I 93
74LS194
74LS195
74LS196
74LS197
74LS221
74L5240
74LS241
74LS242
74LS243
74LS244
74LS245
74LS247
74LS248
74LS249
74LS251
74LS253
74LS257
74LS258
74LS259
74LS261
74LS266
74Ls273
74LS279
74LS283
74LS290
74LS293
74LS365
74LS366
74LS367
74LS368
74LS373
74LS374
74LS375
74LS377
74LS378
74LS386
74LS390
74LS393
BUFFERS
81LS95
81LS96
81LS97
81LS98
8726A
81-28A
8795N
8797N
8798
MEMORIES
IleraCISMIEM

2114 L 200ns 1, 1.28
(LOW POWER) 25+ 1.19
2114 L 300ns 1+ 1.28
(LOW POWER 25+ 1.19

FOR ACORN ETC)
2708 450ns 1+ 1.99

25+ 1.86
2716 450ns 1+ 2.49
(single +5v) 25+ 2.37
2532 450ns 1+ 5.50

25+ 5.31
2732 450ns 1+ 5.43

25+ 5.24
4116 150ns 1+ 1.15

25+ 1.06
4116 200ns 1+ 0.80

25+ 0.72
4118 200ns 1+ 3.90

25+ 3.23
6116 200ns 1+ 10.95
2k x 8 25+ 9.95
8264 20Ons 1+ 12.00
64k x 1 25+ 11.00

PRICE DEVICE PRICE

REGULATORS
7805 0.50
7812 0.50
7905 0.55
7912 0.55
CRYSTALS
1 MHz 3.00
1 8432 MHz 2.50
2.4576 MHz 2.50
4 MHz 1.65
DIL SOCKETS
8 pin
14 pin
16 pin
18 pin
20 pin
22 pin
24 pin
28 pin 0.25
40 pin 0.29
CMOS 4000 '13' SERIES
4000 0.12
4001 0.13
4002 0.13
4006 0.60
4007 0.17
4008 0.55
4009 0.28
4010 0.28
4011 0.14
4012 0.17
4013 0.33
4014 0.58
4015 0.58
4016 0.28
4017 0.45
4018 0.58
4019 0.29
4020 0.58
4021 0.60
4022 0.62
4023 0.17
4024 0.38
4025 0.16
4026 0.99
4027 0.30
4028 0.55
4031 1.65
4033 1.60
4035 0.72
4040 0.57
4041 0.69
4042 0.54
4043 0.59
4044 0.64
4045 1.65
4046 0.68
4047 0.68
4048 0.54
4049 0.30
4050 0.30
4051 0.59
4052 0.68
4053 0.59
4054 1.20
4055 1.20
4060 0.89
4063 0.95
4066 0.34
4068 0.17
4069 0.17
4070 0.19
4071 0.19
4072 0.19
4073 0.19
4075 0.17
4076 0.60
4077 0.22
4078 0.24
4081 0.14
4082 0.19
4085 0.63
4086 0.69
4093 0.39
4502 0.23
4507 0.39
4508 1.90
4510 0.60
4511 0.49
4512 0.60
4514 1.49
4515 1.49
4516 0.75
4518 0.40
4519 0.28
4520 0.69
4521 1.49
4522 1.20
4526 0.70
4527 0.89
4528 0.70
4532 0.89
4541 1.39
4543 0.99
4553 2.90
4555 0.49
4556 0.54
4585 0.98

0.80
0.35
0.34
0.44
0.25
0.25
0.25
0.25
0.39
0.55
1.00
0.28
0.28
0.45
0.28
0.34
0.37
0.75
0.90
0.34
0.35
0.39
0.38
0.34
0.36
0.39
0.39
0.39
0.39
0.47
0.99
0.84
0.70
0.54
0.54
1.30
0.55
0.55
0.69
0.59
0.39
0.39
0.58
0.65
0.60
0.89
0.89
0.79
0.79
0.79
0.89
1.34
1.00
0.68
0.39
0.39
0.44
0.38
1.15
1.90
0.23
0.90
0.34
0.44
0.56
0.45
0.34
0.34
0.34
0.34
0.74
0.74
0.47
0.89
0.69
0.28
0.59
0.59

0.90
0.90
0.90
0.90
1.50
1.50
1.50
1.50
1.50

E & 0 E

0.07
0.09
0.09
0.15
0.17
021
0.23

OFFICIAL ORDERS WELCOME QUANTITY DISCOUNTS AVAILABLE

MIDWICH COMPUTER COMPANY LIMITED
DEPT E&MM11 HEWITT HOUSE, NORTHGATE STREET, BURY ST.

EDMUNDS, SUFFOLK IP33 1HQ. TEL. (0284) 701321
All prices exclude post and packing (50p on orders under f 10) arid VAT. All orders
despatched on day of receipt with full refund for out of stock items if requested

Credit Card orders welcome (Access and Visa) 24 -hour Telephone Service
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Micromusic
Melody Making on the Apple

by Seamus Dunn, Valerie Morgan and Roger Morgan

Unlike the Sharp MZ-80K the
Apple computer does not have
a specified syntax for making

music in its versions of BASIC.
However, it does have a speaker so
that it is possible physically for it to
make music. A program is now
described to do this and it is listed in
full at the end. It allows you to feed in a
piece of music, play it when you wish,
save it on disk and so on. It is written
in Applesoft BASIC. You can type
this in directly and use it immediately
since it is self-explanatory. The notes
that follow explain some of the
techniques used in more detail.

First, it is necessary to describe
how each individual note is played.
The heart of this is a short mysterious
three -line routine, shown in Figure 1.
Line 2015

The numbers represented by B(J),
the note's duration, again range from
0 to 255. For most tunes we use 240
for a crotchet, 120 for a quaver, 60 for
a semi -quaver, and so on. This means
that it is impossible directly to play a
dotted crotchet, minim or longer note.
It can be done indirectly, however, by
playing such a long note as two
successive notes with the same pitch.
Line 2020

This line 'CALLS' a machine code
subroutine stored in a set of 23
memory units beginning at the unit
numbered 770. This subroutine is
POKED into these memory units by
the lines 100 to 140 (see Figure 2).

It is not necessary to know what
these numbers in line 100 actually
stand for. It is enough that, when
stored by lines 110 to 140, and called
by line 2020, they act very quickly to
facilitate or make possible musical
sounds.

G#
G

F#
F

E

D#
D
C#
C

B
A#
A

G#
G

F#
F

E

D#
D

C#
C

B
A#
A

60
64
68
72
76
80 Second
85 Octave
90
96
102
108
114
121
128
136 First
144 Octave
152
161
171
181
192 - Middle C
200
214
228

Table 1

32

2010 POKE 768,A(J) : REM A(J) IS A NOTE FITCH
2015 POKE 769,B(J) : REM B(J) IS A NOTE DURATION
2020 CALL 770 : REM CALLS H MACHINE CODE ROUTINE

Figure 1.

100 DATA 173,48,192,13E,, 208,5,2
0E,, 1,3,240,9,202,208,245,174
, 0, 3, 76, 2, 3,95, 0,0

110 FOR X=770 TO 792

120 READ

130 POKE X,Y

140 NEXT X

Figure 2.

IFITIHG MLiSIC

DO YOU WISH Ti::

BEGIN A NEW TUNE
FINISH FOR NOW

LIST NOTES ON SCREEN L

'_;AWE A TUNE ON DISK

RECOWER A TUNE FROM DISK- P
PLAY THE TUNE

CHANGE A NOTE ON TUNE
ADD NEW NOTE Ti TUNE A

Figure 3.

With these routines typed in, it is
necessary to plan a program that will
make it possible to input the
sequence of notes making up a piece
of music, save the tune on disk,
recover it from disk, amend it or add
to it, and of course play it. This is done
using a menu and a modular system
of subroutines. When RUN the screen
looks like Figure 3.
Line 2010

The number represented by A(J),
the note's pitch, can range from 0 to
255 and the numbers corresponding
to two octaves, beginning at the A

below middle C, are shown in Table 1.
Note that the numbers get smaller as
the pitch gets higher.

Most of these are fairly normal
Applesoft BASIC routines and, since
they are listed at the end of this
article, are not analysed in detail here.
However, the first (BEGIN) routine
has a number of complications that
need a more careful description.

The user is invited at line 650 to
put in each note in the form of a 3 -
symbol combination, for example,
'C2S'. The first symbol, C in this case,
represents a note and must be a letter

from the set A, B, C, D, E, F, G. The
second symbol is a number, either 1
or 2. The 1 stands for the octave which
runs from the A below middle C to G.
The 2 stands for the octave above this.
The third symbol is either N for
natural, or S for sharp. The possible
combinations are shown in Table 2.

G G2N OR G2S
F F2N OR F2S

E E2N
D D2N OR D2S

C C2N OR C2S
B B2N

A A2N OR A2S
G GIN OR G1S

F FIN OR F1S
E1NE

D DIN OR D1S
C C1N OR C1S MIDC

B BlN
A AIN OR AlS

Table 2

This three symbol combination is
input in line 651 and stored in Z$. So
that, for our example, Z$ = "C2S".
String functions are then used to
separate the three symbols and store
them in L$ M$ and R$. So that, in this
case:
L$ "C" : M$ = "2" : R$ = "S"

We now wish to translate any such
set of symbols into a number in such a
way that the notes are in numerical
sequence. That is, if DIN is repre-
sented by 6, then E1N is represented
by 7, and so on. Table 3 shows the
model used to do this. It is read from
the left, choose one of A to G: then
along the top, choose either octave 1
or octave 2: finally the second line on
the top, either N or S. So that D1S is
13. The numbers 15 for octave 2, and
8 for sharp have been chosen to
ensure that the numbers are
sequential.
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1

OCTAVE 1 = 1
2

OCTAVE 2 = 15
N = 1 S = 8 N = 1 S=8

A = 1 3 10 17 24
B = 2 4 11 18 25
C = 3 5 12 19 26
D = 4 6 13 20 27

E = 5 7 14 21 28
F= 6 8 15 22 29
G = 7 9 16 23 30

(Example: D2S becomes 27 because D
becomes 4, 2 becomes 15, and S becomes
8 and 4+15+8=27).

Table 3.

All of this is done on program lines
653 to 680, using the functions ASC
and VAL. Line 655 is a test line arising
out of a subsequent subroutine and
can be ignored here. Finally, on line
700, N is put equal to the note's
number which is reduced by 2 so that
the numbers run from 1 to 28. Line
710 sends the program to a different
routine for each value of N and at each
of these, A(Z) is given the proper
number appropriate to the actual
note, as shown in Table 1.

The subroutines used are as
follows:

500-1040 Begin and Input Tune
1500-1550 Save on Disk
1600-1660 Recover from Disk
1700-1720 Change a note
1800-1840 Add notes
2000-2030 Play tune
2500-2530 Print data on screen
3000 End

The variables used are as follows:
X - memory units
Y - machine code
Z - counts notes
L - note numbers
M - octave numbers
R - natural or sharp
W - duration of note
N - overall note number
J - counter
X1 - note to be changed
Z1 - temporary value of Z
A(J) array to hold note pitch
B(J) array to hold note duration
Y$
Z$
L$
M$
R$
D$
N$

- menu and casual input
note as 3 -symbol combination
left of 3 symbols

- middle of 3 symbols
- right of 3 symbols
- disk control character
- disk file name

E&MM

110
120
130

FOR X = 770 TO 792
READ Y
POKE X,Y

700
710

N= L r M r R- 2
ON N GOTO 750.760,770,780,790,800.810,820.020,840.6150,860,870.880,
890,900,910,920,930.940,950,960,970,980,990,1000,1010,1020

140 NEXT X 750 A(2) = 228: COTO 650
200 DIM A180),B(801 760 A(2) = 200: COTO 650
400 HOME : PRINT " WRITING MUSIC" 770 A(2) = 192: GOTO 650
405 PRINT : PRINT "DO YOU WISH TO:-" 780 A(Z) = 171: COTO 650
407 PRINT : PRINT 790 A(Z) = 152: COTO 650
410 PRINT " BEGIN A NEW TUNE 800 A(2) = 144: COTO 650
415 -PRINT " FINISH FOR. NOW F" 810 A(2) . 128: GOTO 550
420 PRINT : PRINT " LIST NOTES ON SCREEN L' 820 A(2) = 214: GOTO 650
425 PRINT SAVE A TUNE ON DISK 830 A(2) = 192: COTO 650
430 PRINT PRINT " RECOVER A TUNE FROM DISK..R" 840 A(2) = 181: GOTO 650
432 PRINT PLAY THE TUNE P" 850 A(2.) = 161: COTO 650
433 PRINT : PRINT " CHANGE A NOTE ON TUNE C" 860 A(2) = 144: COTO 650
434 PRINT ADD NEW NOTE TO TUNE 870 A(2) = 136: COTO 650
435 INPUT YE: IF YS "B" THEN 451 880 A(2) = 121: COTO 650
437 IF is = "F" THEN 452 890 A(.7) = 114: GOTO 550
438 IF IS = "L" THEN 454 900 A(2) 102: COTO 650
440 IF YS = "5" THEN 456 910 A(2) = 96: COTO 650
442 IF is = "C" THEN 458 920 A(Z) = 85: COTO 650
444 IF YS = "A" THEN 460 930 A(2) = 76: COTO 650
445 IF 'IS = "R" THEN 462 940 A(2) = 72: COTO 650
447 IF YS = "P" THEN 464 950 A(21 = 64: GOTO 650
450 PRINT : PRINT " TRY AGAIN": GOTO 400 960 A(2) = 108: GOTO 650
451 COSUB 500: GOTO 400 970 A(2) = 96: GOTO 650
452 GOSUB 3000: COTO 400 980 A(Z) = 90: GOTO 650
454 GOSUB 2500: GOTO 400 990 A(Z) = 80: COTO 650
456 GOSUB 1500: COTO 400 1000 A(Z) = 72: COTO 550
458 GOSUB 1700: COTO 400 1010 A(2) = 68: GOTO 650
460 COSUP 1600: COTO 400 1020 A(2) = COTO 650
462 GOSUE 1600: COTO 400 1030 IF XI > 0 THEN Z . 21

464 GOSUE 2000: GOTO 400 1040 RETURN
500 HOME : PRINT " WRITING MUSIC":2 0 1500 ES = CHRS (4)
501 PRINT 1502 PRINT : PRINT : INPUT WHAT FILE NAME "INS
502 PRINT " 4444444444.44' 1505 PRINT D$COPEN ';NS
505 PRINT "INPUT EACH NOTE AS A 3 -SYMBOL" 1510 PRINT D$;'WRITE ";N$
507 PRINT 'COMBINATION AS SHOWN BELOW. N STANDS" 1515 FOR J = 1 TO
509 PRINT "FOR NATURAL AND S FOR. SHARP.' 1520 PRINT A(J): PRINT B(.1)
510 PRINT : PRINT " G C2N OR 028' 1525 NEXT J
512 PRINT F F2N OR F2S" 1530 PRINT D$;"CLOSE "INS
515 PRINT E E2N" 1535 PRINT ' NOW SAVED ON DISK. PRESS ANY KEY -
517 PRINT D D2N OR D2S" 1540 GET YS
520 PRINT C2N OR C2S" 1550 RETURN
522 PRINT 3 E2N" 1600 INPUT "HOW MANY NOTES WERE SAVED
525 PRINT A A2N OR A2S' 1605 PRINT : PRINT INPUT " WHAT FILE NAME ":NS
527 PRINT C GIN OR GIS" 1610 DS = CHRS (4)
530 PRINT F FIN OR F25' 1615 PRINT DSCOPEN ";NS
532 PRINT E ESN" 1620 PRINT DS; "READ ";N$
535 PRINT D DIN OR EIS 1625 FOR J = 1 TO
537 PRINT C C1N OR CIS MIDDLE C' 1630 INPUT A(J): INPUT B(J)
540 PRINT B BIN" 1635 NEXT J
545 PRINT A AIN OR A1S" 1640 PRINT DS;"CLOSE "INS
550 PRINT : PRINT PRESS A FEY" 1645 PRINT "NOW RECOVERED FROM DISK. PRESS ANY KEY"
560 GET YE 1650 GET YS
565 PRINT : PRINT "NOTE THAT EACH OCTAVE RUNE FROM A TO C" 1660 RETURN
570 PRINT : PRINT WHEN YOU SEE THE QUESTION MARK INPUT' 1700 HOME PRINT "WHAT IS THE NO. OF THE NOTE"
575 PRINT "THE 3 -LETTER COMBINATION FOR THE FIRST" 1705 PRINT : INPUT "THAT YOU WANT TO CHANCE ":XI
580 PRINT "NOTE AND PRESS RETURN. THEN INPUT THE" 1710 PRINT PRINT 'REMEMBER TO INPUT END AFTER THIS"
585 PRINT "NUMEER,AS REQUESTED, FOR THE DURATION OF" 1715 PRINT : PRINT " PRESS ANY KEY ": GET i$
590 PRINT "THE NOTE. AT THE END. TYPE IN END." 1720 COTO 650
650 PRINT : PRINT : PRINT "NOW INPUT A NOTE IN THE 3 -LETTER FORM:-" 1800 HOME
651 PRINT : PRINT : INPUT "REMEMBER TO USE END TO STOP ":ZS 1810 HOME : PRINT "THE NOTES WILL EE ADDED TO THE"
52 IF 2$ = "END" THEN 1030 1820 PRINT : PRINT "END OF THE TUNE. AS USUAL WHEN"
3 L$ = LEFTS (.7$,1):MS = RIDS (2$.2,1):PS = RIGHTS (.78,1):2 = 2 r 1 1830 PRINT ; PRINT "YOU WISH TO STOP, TYPE IN END.'

6 IF XI > 0 THEN 21 = 2:2 = XI 1840 COTO 650
660 L = ASC (LS) - 64 2000 FOR J = 1 TO 2
661 IF L > 7 THEN 680: IF L < 1 THEN 680 2010 POKE 76.9,A(J): REM A(J) IS A NOTE PITCH
665 M = VAL (MS): IF M = 2 THEN M = 15; COTO 670 2015 POKE 769,E(J): REM B(J) IS A NOTE DURATION
666 IF M = I THEN 670 2020 CALL 770: REM CALLS A MACHINE -CODE ROUTINE
667 GOTO 680 2025 NEXT J
670 R = ASC (RS) 2030 RETURN
672 IF R = 78 THEN R 1: COTO 685 2500 HOME : FOR J = 1 TO Z
675 IF R = 83 THEN R 8: GOTO 685 2510 PRINT A(J),B(J)
680 PRINT : PRINT " TRY AGAIN ": COTO 650 2515 IF INT (J / 201 = J / 20 THEN 2517
685 PRINT : PRINT : PRINT "NOW INPUT LENGTH OF NOTE:-' 2516 COTO 2520
687 PRINT : PRINT "240 FOR A MINIM" 2517 PRINT " PRESS A KEY': GET YS
690 PRINT : PRINT "120 FOR. A CROTCHET" 2520 NEXT J
692 PRINT : PRINT " 60 FOR A QUAVER" 2530 PRINT : PRINT " PRESS ANYKEY": GET YE: RETURN
694 PRINT PRINT ' 30 FOR A SEMI -QUAVER' 3000 HOME : PRINT "THANK YOU FOR NOW.": END
695 PRINT : PRINT : INPUT " ";W:B(.7) = W

696 IF INT (W / 15) = W / 15 THEN 700
698 PRINT : PRINT : PRINT " TRY AGAIN': COTO 695

Apple Melody Maker Program listing.
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The MC81 cartridge.
Five years ago the ultimate in pick-
up cartridges were high com-
pliance, high output devices. In

order to track the groove properly, it
was necessary to fit these into low
mass arms of low friction in both
vertical and horizontal planes.

Although the requirement for low
friction is unchanged these arms are
not capable of extracting the best
performance from today's moving coil
cartridges which require high mass
arms. Unfortunately, most of the arms
available at present are an uneasy
design compromise between the re-
quirements of both types of cart-
ridges.

This problem was evident recently
when I received an MC81 pickup
cartridge to review. The MC81 is an
excellent example of a moving coil
cartridge and possesses all the fea-
tures one comes to expect from these.
The compliance is low, tracking
weight is about 2 grms and the output
is well below lmV.

Naturally a step up device is re-
quired to match the cartridge to the
normal phono input of the ampli-
fier. For my own listening I used a
T100 transformer. Transformers have
the advantage of introducing no noise
but if badly designed they can in-
fluence the final sound quality.

Luckily none of these problems
beset the T100 which has a band-
width of 10Hz to 100kHz.

For an initial listening test the
MC81 and T100 were used in a Rega 2
deck. It was noticed at the outset that
the cartridge produced previously
unheard detail from our favourite
discs and we were left in no doubt
about the abilities of the combina-
tion.

All was not 100% though. When
the cartridge was mounted in the
Rega arm mistracking could be heard
on certain records. I hasten to add
though that this mistracking was only
apparent on the orchestral peaks of
the Telarc digital recordings. As these
are cut without any compression they
represent the ultimate test for any
system, not just the cartridge.

On all normal records tracking is,
very steady and this combination can
be heartily recommended. When I

took the cartridge home and mounted
into my own reference system the
cartridge sailed through the same
digital recordings without any mis-
tracking evident.

The reason is not hard to find. The
pickup arm fitted to my system is the
Acos Lustre GST 1. This arm was
introduced in the early seventies and
received a lot of criticism at the time
for its high mass. When it was intro-
duced the high compliance cart-
ridges that were very popular suffered
from a low frequency resonance when
mounted in it.

All cartridge/arm combinations

I F1
Jeff Macaulay

have a characteristic low frequency
resonance because of the cartridge
compliance and the effective arm
mass. If the compliance and arm
mass is high this resonance occurs
below 10Hz and is excited by record
warps. As a result the arm oscillates
colouring the sound. If the resonance
is too high in frequency the lower bass
is accentuated also leading to colour-
ation.

With the current crop of MC car-
tridges the general rule seems to be
the higher the arm mass the better. If
you are already using such a cartridge
it would seem prudent to attach any
extra weights that came with the arm,
rebalance and try the sound again.
Often the addition of a few grammes
in the right place works wonders.

Having suffered this rather lengthy
preamble the reader will be pleased to
know that I am about to get down to
the nitty gritty!

The MC81
This cartridge will set you back

£49.95. Add a T100 at £24.95 and you
have spent £75.

At this kind of price level the value
for money aspect must be considered
as well as the absolute performance
of the device. There are basically two
points of view on this. If you are al-
ready an enthusiast with a large record
collection it makes economic sense to
protect your investment by using a
high quality cartridge. A good part of
my record collection is almost un-
playable due to being played on a
'Dansette', back in the early sixties!

The other point of view is that any

cartridge that costs more than say
£50 must be hewn from solid gold to
persuade people to part with their
money.

I must admit some sympathy for
those who hold the latter view but one
tends to find that they have, as a rule
not heard what such a cartridge can
do for their listening pleasure. The
MC81 is a case in point. It performs as
well as if not better than most of the
(more) expensive cartridges that I've
heard. The sound balance is abso-
lutely neutral, instruments and voices
are well separated. The image has
both depth and stability. What's more
impressive though is the way the
cartridge never seems to lose control
and presents subtle detail even in the
presence of more powerful material.
In short if you're in the market for a
cartridge in this price range give it a
listen!

Both the MC81 and the T100 are
obtainable from Videotone Ltd.

One of the more interesting
aspects of audio is the way the old
adage 'There's nothing new under the
sun' rings true! Nearly all the 'new'
ideas turn out to be rehashes of older
designs. An example is the rash of
super A amplifiers that have arrived
this season from the orient. For those
who never read a Hi-Fi mag a word of
explanation will be in order. Most
power amplifiers operate in class B.
This means that under quiescent,
idling conditions they draw very little
current. Overall feedback ensures
that the output acts like a voltage
source and provides all the speakers
drive current as and when required.

ov

100k 100k

Vin

Cl -2 C2

01-1.414
2 nf R

Bass and mid range
output
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R1 2R2

R1 1.414
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Figure 1. Matching filters for a two way system.

A T100 transformer.
Unfortunately, to do this a pair of

complementary transistors are re-
quired. One transistor handles the
positive going half of the signal whilst
the negative going portion is provided
by the other. Because it is impossible
to find transistors that are perfectly
matched some distortion is inevitably
created. This distortion is known as
crossover distortion. Although the
overall feedback reduces this to low
levels it can usually be heard and is
worse on low level signals.

The obvious way to avoid this dis-
tortion is to increase the quiescent
current in the output stage and bias-
ing it into class A. When this is done
the use of large heatsinks and power
supplies become necessary and in
simple terms this means a more ex-
pensive and inconvenient product.

The Super A amplifiers utilise a
different method of eliminating cross-
over distortion. Essentially the idea is
to raise the quiescent current in sym-
pathy with the incoming signal. Thus
the output stage will always operate in
class A but with an efficiency closerto
that of a class B.

Again this idea is far from new. In
the late fifties and early sixties Mul-
lard published several simple designs
of this type. These circuits were far
from Hi-Fi but they show, once again,
what purports to be an innovation is in
fact just a development.

Whilst on the subject of develop-
ments I promised to explain a bit
more about active crossover systems.
Anyone who reads this column regu-
larly will know most of the advan-
tages by now and it is probably about
time to get down to specifics. In all
speaker systems the most funda-
mental decisions are the crossover
frequency chosen and the filter slope
used. The frequency is chosen in
precisely the same manner as a
passive system. (See September
issue).

The filter slope is more a matter of
personal preference although if the
ranges of the speakers overlap by an
octave or so then the second order
type is as good as any.

One thing to ensure is that the Q of
the filter is 0.7 since this will ensure
that the response will not suffer from
'ripples' in the pas band. That settled
the filters can be simple Sallen and
Key types built around an op -amp or
two. Two matching filters for example
are required for a two way system.
Figure 1 shows the general layout and
formulae for determining the compo-
nent values. A good choice for 'R' is
between 22 and 100k. It will not take
long with a calculator to determine
the other values.

Finally, a note on the op -amps
used. The 741 suffers from slew rate
problems. A glance through the Map-
lin catalogue will reveal several suit-
able alternatives. E&MM
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WILMSLOW]

,., The firm for Speakers

HI-FI
DRIVE
UNITS

AUDAX HD12.9D25 £8.75
AUDAX HD100D25 £8.75
AUDAX HD11P25EBC £7.50
AUDAX HD20B25H4 £14.95
AUDAX HD13D34H £12.95
AUDAX HD24S45C £21.95
AUDAX WFR15S £23.95
COLES 4001 £7.65
COLES 3000 £7.65
COLES 3100 £7.95
COLES CE2000 8" £14.95
CELESTION HF1300 II £13.60
CELESTION HF2000 £13.60
DALESFORD D10 ferrofluid £8.95
DALESFORD D30/110 £11.95
DALESFORD D50/153 £12.95
DALESFORD D50/153 polymer£15.25
DALESFORD D50/200 £12.95
DALESFORD D50/200 polymer£15.25
DALESFORD D100/250 £29.95
DALESFORD 0300 £35.75
DECCA LONDON HORN £89.95
ISOPHON KK8/8 £8.25
ISOPHON KK10/8 £8.75
JORDAN 50mm unit £31.50
JORDAN Crossover pair £31.90
JORDAN Watts module Mk III ..£28.50
JORDAN Watts HE kit £10.50
KEF T27 £9.45
KEF 8110 £12.25
KEF 8200 £13.50
KEF 8139 £27.75
KEF DN12 £9.95
KEF DN13 SP1 106 .......... ....£7.75
KEF DN13 SP1017 £6.95
LOWTHER PM6 £63.00
LOWTHER PM6 Mk I £67.75
LOWTHER PM7 £99.90
PEERLESS K010DT £11.50
PEERLESS DT1OHFC.. £10.95
PEERLESS K040MRF E14.75
RICHAD ALLAN CG8T £14.25
RICHARD ALLAN CG1 2T super £30.95
RICHARD ALLAN HP12B £35.75
RICHARD ALLAN DT20 £10.75
RICHARD ALLAN DT30 £11.50
SEAS H107 £8.95
SEAS H211 ferrofluid £10.95
SHACKMAN ES units pair £136.00
SHACKMAN ES with cabs, pr.£170.00
TANNOY DC386 £199.00
TANNOY DC316 £159.00
TANNOY DC296 £118.00
VOLT 8250 £58.00
VOLT 10" ABR £32.00
VOLT 8220 £49.00,
VOLT 8" ABR £25.00

PA GROUP &
DISCO UNITS

CELESTION G12/50TC £19.50
CELESTION G12/80CE £24.50
CELESTION G15/100CE £37.95
CELESTION G15/100TC £38.50
CELESTION G18/200 £64.75
CELESTION G18/250 £81.75
FANE CLASSIC 10/100 £17.50
FANE CLASSIC 12/50 £15.75
FANE CLASSIC 12/100 £21.75
FANE CLASSIC 15/100 £29.75
FANE CLASSIC 15/150 £38.50
FANE CLASSIC 15/200 £44.00
FANE CLASSIC 18/200 £47.95
FANE CLASSIC 18/250 £51.75
FANE DISCO 100/2 £28.75
FANE GUITAR 100L £26.75
FANE GUITAR 1008 £27.50
FANE PA 100 £26.75
FANE BASS 100 £39.00
FANE STUDIO 12L, 128 £45.50
GAUSS 12" models £146.00
GAUSS 15" models £162.00
GAUSS 18" models £220.00
GOODMANS PP12 £22.50
GOODMANS 0112 £25.50
GOODMANS GR12 £24.95
GOODMANS Hifax 50HX £21.85
GOODMANS Hifax 100HX f24.50
McKENZIE C12/100GP £24.45
McKENZIE C12/100TC £24.45
McKENZIE C12/100 Bass £24.45
McKENZIE C12/125GP £39.95
McKENZIE C12/125TC £39.95
McKENZIE C12/200 £54.25
McKENZIE GP15 £35.10
McKENZIE TC15 £35.10
McKENZIE C15 Bass £59.60
McKENZIE C15/200 £63.25
McKENZIE C10/100 £22.50
MOTOROLA PIEZO 31/2" £4.50
MOTOROLA PIEZO 2" x 6" £8 75
RCF L12P24 £63.50
RCF L12P11C..... £82.75
RCF L15P03 £68.95
RCF L15P/100A £85.50
RCF L15P/06C £87.75
RCF TW101 £39.95
RCF TW25 £21.95
RCF TW105 £18.75
RCF H2010 flare £8.75
RCF H4823 flare £32.50
RICHARD ALLAN HD8, HD8T...£21.25
RICHARD ALLAN HD10, HD1OT£22.95
RICHAD ALLAN HD12P £31.25
RICHARD ALLAN HD12 super £41.75
RICHARD ALLAN HD15 £55.25
RICHARD ALLAN Atlas 18 £99.75

i)A,444

WILMSLOW /
AUDIO
KITS FOR MAGAZINE DESIGNS etc.

EVERYTHING IN STOCK FOR
THE SPEAKER CONSTRUCTOR!
BAF, LONG FIBRE WOOL,
FOAM, CROSSOVERS, FELT
PANELS, COMPONENTS, SPEAKER
STANDS & BRACKETS ETC.,
LARGE SELECTION OF GRILLE
FABRICS (send 30p in stamps for
fabric samples).

Kits include drive units, cross-
overs, BAF/Long fibre wool etc.
for a pair of speakers

Carriage £3.95
unless otherwise stated

Prices per pair
Everyday Electronics EE70.. .£144.00
Everyday Electronics EE20.. £29.95
Hi-Fi Answers Monitor £148.00
Hi-Fi for Pleasure Compact Monitor

£116.00
Hi-Fi for Pleasure ECM inc. foam, felt

panels etc £77.50
Hi-Fi News State of the Art £205.00
Hi-Fi News Midiline £119.75
Hi-Fi News Miniline £49.00
Hi-Fi News Tabor with J4 bass units

£69.00
Hi-Fi News Tabor with H4 bass units

£73.50
Popular Hi-Fi Boxer £299.00
Popular Hi-Fi Boxer cabinets, pair

Y8109.00
Popular Hi-Fi Jordan system 1£120.00
Popular Hi-Fi Mini Monitor £84.00
Practical Hi-Fi PRO9TL inc. felt panels

and level controls £156.75
Practical BSC3 £68.00
Wireless World T.L. Kef units .£125.00

Flat -pack cabinet kits
LS3 micromonitor, B
pact monitor, EE20,
dale E50, E70, E90
disco style).

Wilmslow Audio BA1
fier/crossover kit

£37.95

are available for
SC3, HFP com-
EE70, Wharfe-

(also E90 in Pro

sub bass ampli-

plus £1 carriage

Building speakers
is easy

with the new
WILMSLOW

AUDIO FLAT
PACK CABINET

KITS!

ALL PRICES INCLUDE VAT AT 15%
AND ARE CORRECT AT 1.9.81

SPEAKERS

Speaker kits. Prices per pair. Carriage
£3.95 unless otherwise stated.
COLES NUMBUS mounted on baffle .£69.00
DALESFORD D including cabinets £69.95
DALESFORD D Major inc. cabinets.. £139.00
DALESFORD ROCK kit inc. flatpack cabinet kit

£ £1 37 33:0050KEF Ref. 104AB (carr. £5)
KEF Cantata £199.00
LS3 Micro Monitor £84.00
LS3 Micro Monitor inc. cabinets etc.£103.95
LOWTHER PM6 kit £132.75
LOWTHER PM6 Mk 1 kit £139.95
LOWTHER PM7 kit £199.00
RICHARD ALLAN Tango Twin £58.00
RICHARD ALLAN Maramba Triple 8...£83.00
RICHARD ALLAN Charisma Triple.... £119.50
RICHARD ALLAN RA8 - 0
RICHARD ALLAN RA82 f t1 06 67 l50
RICHARD ALLAN RA82L £116.50
RICHARD ALLAN Super Sarabande liff14629.105
SEAS 223
SEAS 253 £6700SEAS 403£79.95
SEAS 603 £134.95
SEAS Disco 47 £167.50
SEAS Disco 47 cabinets, pair, assembled

f1) Denton XP2WHARFEDALE(cart5

£167.50
£31.45

WHARFEDALE Shelton XP2 £4
WHARFEDALE Linton XP2

f506..4200

WHARFEDALE L60
WHARFEDALE L80 f£72.005250

WHARFEDALE L100 1'87.00
WHARFEDALE E50
WHARFEDALE E70 f.f1. I 6290 r°°00
WHARFEDALE E90 £249.00

SWIFT
OF WILMSLOW
The firm for Hi -F:
DEPT E&MM 11

5 Swan Street,
Wilmslow, Cheshire.

Send 50p for our 80 page catalogue (or price list only free of
charge) packed with pictures and specifications of speakers,
kits, cabinets, crossovers, mics, amps, mixers, grilles, effects
etc. Export catalogue £1 or $3 U.S.

Tel: 0625-529599 for speaker drive units, kits, PA equipment, mail order
enquiries, and all export enquiries.
Tel: 0625-526213 for Hi-Fi equipment and complete speaker enquiries.L= Lightning service on telephoned credit card orders!

WILMSLOW Audio WE50 Total kit - Wharfe-
dale E50 kit plus WE50 flat -pack cabinet kit
including reflex port trims, acoustic wadding
grille fabric, nuts, bolts, terminals, etc. .£182

Pair carriage £8
WILMSLOW Audio WE70 Total kit as above
but with E70 pair £220

carriage £8
WILMSLOW Audio WEN) Total kitpaasir abovef330
but with E90

carriage £10
WILMSLOW Audio WE90 Pro Total kit -
Wharfedale E90 kit plus WE90 flatpack grille
fabric, heavy duty handles, castors with
brakes, protective corners, black vynide cabi-
net covering, input panels, protective fuses,
nuts, bolts etc. An ideal high quality disco
speaker for amplifiers up to 150 watts (disco)
or 200 watts (domestic Hi-Fi) each 1.187

carriage £8 or £369 pair carriage £10

CARRIAGE & INSURANCE
Tweeters/Crossovers 70p each
Speakers:
4" to 61/2" 90p each
8" to 10" f 1.10 each
12", 13" x 8", 14" x 9"£2.00 each
15" £3.00 each
18" £5.00 each
Speaker Kits £3.95 pair
Mag. Design Kits £3.95 pair
unless otherwise stated

WILMSLOW
LYJ
The firm for Speakers

DEPT. E&MM11

35/39 Church Street,
Wilmslow, Cheshire.

E&MM NOVEMBER 1981 35



Starting Point
by Robert Penfold

As it is hoped this series will show, it is within the
capabilities of practically anyone to gain a good basic
understanding of electronics.
Each part of the series is accompanied by a simple
constructional project which demonstrates the practical
application of the theory that has been covered, as well
as being a useful and worthwhile piece of equipment
in its own right.

Capacitive
Reactance

We have covered the charge stor-
age ability of capacitors and the use of
this property in timing and decoupl-
ing circuits in previous parts of 'Start-
ing Point'. Capacitors have other im-
portant uses, probably the most com-
mon being for coupling an alternat-
ing or varying DC signal from one part
of a circuit to another while blocking
any steady DC component on this
signal.

This property of a capacitor is
easily explained with the aid of the
simple circuit diagram shown in
Figure 1. Assume that R1, R2 and RV1
are all of the same value, and that
initially the wiper of RV1 is at the
centre of its track. When power is
connected to the circuit Cl will be
charged by way of RI, the upper
section of RV1, and R3. The current
that flows gives an initial voltage
across R3, but this soon subsides as
the charge on Cl builds up to the
point where the positive plate is at half
the supply voltage and the negative
plate is at the negative supply volt-
age. The charge current then ceases
and the voltage across R3 is zero.

If the slider of RV1 is now moved
towards RI, the voltage across Cl
increases and it therefore charges up

R1

RV1

R2

C1

I

E&MM

R3

0+

Supply

0

Figure 1. Circuit to demonstrate
capacitive coupling.

PARTS COST
GUIDE
£11.50

through R1, RV1 and R3 once again.
This current flow through R3 pro-
duces a voltage across this compo-
nent with the end that connects to Cl
being positive of the terminal which
connects to the negative supply rail.
Of course, when the slider of RV1
reaches the top of its track the charge
on Cl soon reaches two thirds of the
supply voltage and the charge current
ceases. The voltage across R3 there-
fore returns to zero again.

Moving the wiper of RV1 towards
R2 results in a reduction in the voltage
fed to Cl, and it therefore discharges
through the lower section of RV1, R2
and R3. This again produces a voltage
across R3, but it is of the opposite
polarity this time and the end which
connects to Cl goes negative of the
negative supply rail. Again, when the
wiper of RV1 reaches the end of its
track the charge on Cl quickly adjusts
to equal the voltage fed to it so that no
further charge current flows and the
voltage on R3 returns to zero.

Thus it can be seen that Cl blocks
a steady DC level from reaching R3,
but a varying voltage is effectively
allowed to pass through to R3. It is
important to realise that the effect is
as if Cl was allowing a signal to pass,
but no current actually flows through
Cl. It is simply a matter of a charge
being passed backwards and for-
wards from one plate to the other.
Another important point to note is that
although a varying DC signal is being
generated by moving the wiper of RV1
up and down, the signal developed
across R3 is an AC signal which is
positive when RV1's slider is positive,
going, and negative when RV1's slider
is negative going.

If RI, R2 and RV1 were to be re-
placed with an AC signal source the
circuit action would be much the
same with a charge passing through
Cl in one direction during positive
half cycles, and a charge passing in
the opposite direction during negative
half cycles, giving an AC signal across
R3.

Reactance
We now come to the question of

how well, or otherwise, does a capa-
citor couple a signal to a load resist-
ance. The factors governing the effi-
ciency with which a capacitor couples
a signal from one part of a circuit to
another can be explained with the
help of Figure 2. The square wave
generator produces an output wave-
form of the type shown in Figure 3(a)
and this is coupled to R1 via C 1. When
the output of the square wave gene-
rator changes from 0 volts to being

POWER

Square wave
generator

E&MM

1C1

R1

Figure 2. Circuit to demonstrate
coupling efficiency.
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0
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Figure 3. (a) Square wave.
(b) Square wave after inadequate coupling.
(c) Improved coupling waveform.
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fully positive, Cl charges up by way of
R1. If Cl has a relatively low value in
comparison to that of R1, C1 will
quickly fully charge and the positive
voltage across RI rapidly decays to
zero. When the output of the square
wave generator switches back to zero
volts Cl discharges through RI. With
the value of Cl low in comparison to
that of R1 it will discharge very rapidly
so that the negative voltage produced
across RI quickly drops back to zero
again. This gives the wave shape
shown in Figure 3(b) across R1.

This obviously gives a rather in-
efficient coupling, but there are three
ways of improving matters. -One is to
increase the frequency of the input
signal so that it returns to zero volts
before Cl has started to significantly
charge up. There would then be
practically no charge on Cl and the
negative spikes of Figure 3(b) would
be largely attenuated. The waveform
across RI would then resemble that of
Figure 3(c). However high the input
frequency is made, Cl will always
have discharged slightly before the
input signal returns from its positive
value to zero and there will be some
distortion of the wave shape. How-
ever, for all practical purposes this
distortion of the waveform can be kept
down to an insignificant level.

An alternative to increased input
frequency is a higher value for CI as it
will then charge up to a lesser degree
during the periods when the input
signal is positive. The third method is
to increase the value of R1, which has
exactly the same effect of slowing up
the charge rate of C1.

In effect, C1 and R1 form a poten-
tial divider, but Cl does not have a
fixed resistance. Its resistance is in-
finite at DC (in theory), and with AC
signals its resistance falls as fre-
quency is increased. In fact Cl does
not have true resistance at all, and the
correct term is reactance. This is
measured in ohms, like resistance,
but needs to be specified at a parti-
cular frequency to be meaningful.
There are actually two types of re-
actance, capacitive reactance and in-
ductive reactance. Capacitive reac-
tance decreases as frequency is in-
creased, whereas inductive reactance
increases as frequency is increased.

Internal view of Bass and Treble Booster.

Sometimes a circuit has a combi-
nation of resistance, inductive re-
actance, and/or capacitive reac-
tance, and the correct term to use is
then impedance. Whereas resistance
is simply calculated by dividing the
applied voltage by the current flow,
impedance and reactance are calcu-
lated by dividing the peak applied
voltage by the peak current flow. This
slight modification is necessitated by
the fact that with reactance and
impedance we are not dealing with
static quantities of voltage and cur-
rent, and peak current flow does not
necessarily coincide with peak volt-
age.

Filters
The circuit of Figure 2 is actually a

simple form of frequency selective
filter and it is this filtering that causes
the changing of the wave shape. At
high frequencies Cl has a reactance
which is low when compared to the
resistance of R1, and the losses
through Cl due to a potential divider
action are insignificant. At low fre-
quencies the reactance of Cl be-
comes large in comparison with the
resistance of RI, and the losses
through Cl are also large. The reac-
tance of a capacitor is inversely pro-
portional to the applied frequency, for
example, a doubling of frequency
halves the reactance value. In a filter
of the type shown in Figure 2 there is
only a very gradual and insignificant
increase in the attenuation as the in-
put frequency is reduced, except
when the reactance of Cl starts to
become significant in comparison to
the value of RI. Even then, the atten-
uation rate of the filter can never
exceed 6dB per octave (i.e. the signal
level at the output can reduce by no
more than 50% if the input frequency
is halved).

It is the filtering effect of a circuit
of the type shown in Figure 2 that
gives the waveform distortion shown
in Figure 3(a) and 3(b). A square wave
consists of a signal at the funda
mental frequency plus signals at cer-;
tain harmonics (multiples) of this fre-
quency. If the capacitor provides
inadequate coupling at the funda-
mental frequency, the fundamental

signal becomes relatively weak, and
the lower frequency harmonics be-
come weaker in comparison with the
higher harmonics. This results in the
distortion of the waveform, which only
occurs if there are two or more fre-
quency components present at the
input. If a pure sinewave (which has
just one frequency component) is fed
to the filter, the signal at the output
can only be changed in amplitude, not
waveform.

Frequency selective filtering can
also be provided if the positions of the
resistor and capacitor are transposed,
as shown in Figure 4. However, the
filter now provides low losses at low
frequencies where the value of RI is
low in relation to the reactance of Cl.
At high frequencies where the value of
C1 becomes less than that of RI there
are large losses through R1. Thus this
type of filter permits low frequency
signals to pass with minimal losses,
but seriously attenuates high fre-
quency signals. The ultimate attenua-
tion rate is again 6dB per octave.

For obvious reasons, a filter of the
type shown in Figure 2 is called a high
pass filter and one of the type shown

in Figure 4 is a low pass filter.
Although these filters only give an

ultimate roll off rate of 6dB per octave,
as with any filter, a higher attenuation
rate can be achieved by using two or
more filters in series.

The equation for calculating capa-
citive reactance is:

Xc = 1000000
2Tr fC

where Xc is the capacitive reactance
in ohms, C is the capacitance value in
microfarads, and f is the frequency in
Hertz. For example a 100nF (0.luF)
capacitor would have a reactance of

Figure 4. A low pass filter.
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Figure 5. Toneboost circuit diagram.

E&MM NOVEMBER 1981 37



approximately 159k at 100 Hz, 15.9k
at 1kHz, 1.59k at 10kHz, and only 159
ohms at 100kHz.

Toneboost Project
Our constructional project this

month is a bass and treble booster for
use with an electric guitar. This de-
monstrates the use of capacitors to
provide AC coupling with DC blocking,
and tailoring of the frequency re-
sponse Figure 5 shows the circuit
diagram of the Toneboost.

TR1 is used as an emitter follower
buffer stage at the input of the unit.
This merely ensures that the guitar is
fed into a reasonably high impedance
so that the pick-up is not so heavily
loaded that the output signal level is
significantly reduced. R1 and R2 bias
the base of TR1 to half the supply
voltage, and the emitter of TR1 will be
about 0.6 volts lower than this. Cl
couples the audio frequency AC sig-
nals from the pick-up into the base of
TR1, but prevents the fairly low re-.
sistance of the pick-up from affecting
the biasing of TR1. A capacitor used in
this way is usually termed a coupling
capacitor or a DC blocking capacitor.
The reason for biasing the base of TR1
is to enable the output signal at its
emitter to swing up and down in
voltage in sympathy with the input
voltage. Without this biasing the input
signal could take the emitter of TR1
positive of its quiescent level, which
would be zero volts. Due to the voltage
drop from the base to the emitter of
TR1 it would need to reach an ampli-
tude of about 0.6 volts therefore
negative input half cycles would have
no effect on TR1. Biasing is therefore
essential in an audio frequency am-
plifier.

C2 couples the signal at the emit-
ter of TR1 to the input of the next
stage, and this is a common emitter
amplifier which utilises TR2. We will
not consider the operation of a com-
mon emitter amplifier in detail here,
but it is necessary to know that the
voltage gain provided by this stage is
approximately equal to the impe-.
dance in the collector circuit divided
by the impedance in the emitter
circuit. It is at this stage that the bass
and treble boost are produced.

With S1 closed and S2 open there
is roughly unity voltage gain through
the circuit. There is obviously 560
ohms in the emitter circuit of TR2, but
things are a little less straight for-
ward in the collector circuit. The im-
pedance of R6 is shunted by the
parallel impedance of R8. This is
coupled across R6 by the parallel
capacitance of C3 and C5. These have
a very low impedance at all audio
frequencies so that the effect is very
much the same as if R8 was directly
connected across R6. This gives simi-
lar emitter and collector circuit im-
pedance values, and the voltage gain
of roughly unity through the unit.

The treble boost is switched in by
closing S2 so that R7 is shunted by the
impedance of R9 and C4. At low and
middle audio frequencies C4 has a
high reactance (about 6.5k at 50Hz
for example) and does not have a
large effect on the voltage gain of the
circuit. At about 700Hz the impe-
dance through R9 and C4 is com-

Veroboard and other parts wired together.

parable to that of R7, and their
shunting effect on R7 gives a doubling
of the circuits voltage gain. At higher
frequencies the impedance of R9 and
C4 steadily decreases, and the volt-
age gain of the circuit rises. The volt-
age gain is approximately 6 at 5kHz,
and reaches approximately 10 at fre-
quencies above 10kHz. The response
does not continue to rise significantly
above 10kHz due to the inclusion of
R9 which limits the shunting effect C4
can have on R7. Although one might
expect the value given to R9 to give a
higher maximum gain than 10, this is
not the case since TR2 has a small
innate emitter resistance which is
effectively connected in series with
the discrete emitter impedance. The
circuit therefore gives the required
boost of up to about 10 at treble
frequencies.

S1 is opened in order to give the
bass boost, and this effectively takes
C5 out of the circuit. Due to its high
value R10 does not have any signi-
ficant effect on the gain of the circuit,
and we can ignore this component for
the time being. At high and middle
audio frequencies C3 has a low re-
actance which keeps R8 effectively
shunted across R6 and the voltage
gain of the circuit at about unity. At
approximately 250Hz the reactance
of C3 is high enough to reduce the
shunting effect of R8 sufficiently to
boost the voltage gain to about 2. At
lower frequencies the reactance of C3
steadily increases as does the voltage
gain of the circuit. The voltage gain
reaches about 10 at 30Hz. Thus the
required bass boost is produced. As
the bass and treble boost circuits
operate over different frequency
ranges there is little interaction be-
tween them, and it is possible to use
both at once if desired.

C6 couples the output from TR2 to
the guitar amplifier, and it ensures
that the amplifier does not affect the
DC conditions in the booster circuit if
the amplifier should have a DC path
across its input. Of course, all three
coupling capacitors in the circuit
have values which give them a low
reactance even at low audio frequen-
cies when compared to the impe-
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Figure 6. Component layout and wiring diagram for the Toneboost.
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ELECTRONIC GAMES
OLOUR CARTRIDGE

T.V. GAME

SEMI -PROGRAMMABLE T.V. GAME
« 4 Cartridges + Mains
Adaptor
Normal Price £73 £39.50
NOW REDUCED TO: VAT

DA BA T.V. GAME

%Inimmimummummimmommi

FULLY PROGRAMMABLE
CARTRIDGE T.V.GAME
14 Cartridges available £59
Normal Price £87.86
NOW REDUCED TO: inc VAT

CHESS COMPUTERS

MANY UNI
ARE COVERED BY
THE EXCLUSIVE

LSILICA SHOP 2 YEAR GUARANTEE

We carry a range of over 15
different Chess computers:
Electronic Chess £29.95
Chess Traveller £39.95
Chess Challenger 7 £79.00
Sensory 8 £119.00

1, Sensory Voice £259.00
SPECIAL OFFERS:
VOICE CHESS CHALLENGER
Normal Price £245 NOW £135.00
SARGON 2.5/BORIS 2.5
Normal Price £273.70 NOW
All prices tnclude V.A

SPEAK & SPELL
Normal Price C49 95
NOW REDUCED TO:

£39.50vT
Teach your child to
spell properly with
this unique learning
aid. Fully automatic
features and scoring.
Additional word
modules available to
extend the range of

words

r 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 onlyway of
eliminating them is by
dogging holes and

&burying them VA

r HAND HELD GAMES

GALAXY
1000

The 2nd generation Galaxy Invader The invaders
have re -grouped and have a seemingly endless
supply of spacecraft whilst the player's arsenal is
limited to lust 250 missiles to be launched from 3
missile stations. You have to prevent the invaders
landing or horn nc,,v
destroying your home

"defences QF  ZFUIP VAT L

ADDING MACHINE,
OLYMPIA HHP 1010

Normal Price C57.21
NOW REDUCED TO:

 OOOOO
OOOOO OM003

inc
VAT

Uses ordinary paper,
No need to buy expensive
thermal paper,
Fast add listing PRINTER
CALCULATOR 2 lines per
second, 10 digit capacity
Uses normal adding
machine rolls. Battery or

mains operated
Size 91/4"x4Vii"x2kfl"
(Mama adaptor extra/

£34

,
, ......

The most popu ar T V Game on
the market with a range of over

INVADERS with over 112795.45.40 cartridges including SPACEr
ames on one cartridge. Inc VAT ,44

ATARI
T.V.

GAME

SPACE INVADERS
r-

Vi 'Re
171

"r! 'X 'Y! 'Y!11titftlt
/BP
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A k A

016111101111W)
Hand-held Invaders Games available £19.95

 Invaders Cartridges available to fit
ATARI RADOFIN ACENONIC PHILIPS 07000

Cartridges also available for
MATTEL. FELENG,ROWIRON,'

DATABASE INTERTON

TELETEXT ADAPTOR £1T9

01 TNIF

iv,919110  
13.014

IT4

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

Plug the adagior into the aerial socket of your
colour 7V and receive the CEEFAX and
ORACLE television information services.
THIS NEW MODEL INCORPORATES:

Double height character facility
True PAL Colour
Meets latest BBC & IBA broadcast specifications
Push button channel change
Unnecessary to remove the unit to watch normal
TV programmes
Gold-plated circuit board for reliability
New SUPERIMPOSE News Flash facility

r- 24 TUNE
ELECTRONIC DOOR

BELL

111,

Normal Price £19 70
NOW REDUCED TO:

£12.70.0 VAT

Plays 24 different tunes
with separate speed
control and volume
control. Select the most
appropriate tune for your
visitor, with appropriate
tunes for different times

the year!

rTHE OLYMPIA - POST OFFICE APPROVED

TELEPHONE ANSWERING MACHINE
WITH REMOTE CALL -IN BLEEPER

This telephone answering machine is manufactured by Olympia Business Machines, one of the
largest Office Equipment manufacturers in the U.K.is fully POST OFFICE APPROVED and will
answer and record messages for 24 hours a day. With your remote call -in bleeper you can receive
these messages by telephone wherever you are in the world. The remote call -in bleeper activates the
Answer /Record Unit, which will at your command repeat messages, keep or erase them, and is
activated from anywhere in the world, or on your return to your home or office The machinecan also
be used for message referral, if you have an urgent appointment, but are expecting an important call,
simply record the 'phone number' and location where you can be reached. With optional extra

bleepers (£13 each) this facility can be
extended to colleagues and members of
the family. Using a C90 standard cassette
you can record as many as 45 messages
The announcement can be up to 16
seconds long and the incoming message
up to 30 seconds long.
The machine is easy to install and comes
with full instructions It is easily wired to
your Junction box with the spade connec-
tors provided or alternatively a lack plug
can be provided to plug into a Jack socket
Most important. of course, is the fact that
it is fully POST OFFICE APPROVED.
The price of f135 (inc VAT) includes the
machine, an extra -light remote call -in
Bleeper. the microphone message tape.

A C mains adaptor. The unit is
93,),"x6"x21/2" and is fully guaranteed for
12 months. The telephone can be placed
directly on the unit - no additional desk
space is required

£135 inc VAT

rMATTEL T.V. GAM

The most advanced T V game in the world 20
cartridges available Add-
on KEYBOARD corning £199_, inc

.,*VATsoon to convert the
MATTEL to a home computer with 16K RAM, fully
expandable and programmable in Microsoft Basic
Other a ccessorres will be available late, in the year

PRESTEL
VIEWDATA
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Prestel
The ACE TELCOM VDX1000 Prestel View-
data adaptor simply plugs into the aerial
socket of your television and enables you to
receive the Prestel/Viewdata service in
colour or black & white.
Features -
- Simplified controls for quick easy operatic,
-- Special graphics feature for high resolution
-- State -of theart microprocessor controller
- Standard remote telephone keypad with Prestel

keys 
- Auto dialler incorporated for easy Prestel

acquisition
- True PAL colour encoder using reliable IC

chrome filter and dela line incorporated for
minimum picture interference maximum
fidelity

- Includes convenient TV - Prestel switchbox
- Easily connected to standard home or office

telephone lines
- Fully Post Office approved
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dance into which there are feeding a
signal. This prevents them from signi-
ficantly reducing the low frequency
response of the unit.

The purpose of R10 is to keep C5
charged when S1 is open. If this is not
done it is likely that a large pulse
would be generated atthe output w hen
S1 was closed and C5 rapidly charged
up, and this could produce a very loud
'click' from the loudspeaker. The high
value of R10 ensures that it does not
significantly effect the circuit in other
respects.

Construction
The unit is housed in a diecast

aluminium box. A case of this type is
ideal for a project such as this which
needs a tough case that will also
screen the circuitry. The case needs
to be strong because S1 and S2 are

both foot operated. switches, and
some cases would be damaged after
repeated operations of these.

The general layout of the unit can
be seen by referring to the photo-
graphs, but the precise layout is not
critical and it is acceptable to use any
layout that enables all the compo-
nents to fit into the case and has the
controls conveniently placed.

The small components are fitted
onto a small 0.1in. matrix Veroboard
panel which measures 11 copper
strips by 22 holes. This board is con-
structed using the normal techni-
ques, and Veropins are used at points
where off -board connections are to be
made. The board can then be bolted
in place inside the case before it is
wired to the switches, sockets, and
battery connector. Use spacers over
the mounting bolts so that the con -

OUT

IN

E&MM

9'
POWER

Toneboost

nections and copper strips on the
underside of the board are kept away
from the metal case and are not short
circuited through it.

In use the guitar connects to JK1,
and a screened lead fitted with a stan-
dard jack plug at each end is used to

connect the booster to the ampli-
fier. Due to the increase in gain
provided by the unit at some frequen-
cies it is necessary to take greater
care to avoid significant pick-up of
mains hum and stray feedback from
the loudspeaker to the guitar pick-up.

E&MM

PARTS LIST FOR TONEBOOST
Resistors - all 1,3,W 5% carbon unless specified

R1,2.4 100k 3 off
R3 4k7
R5
R6
R7,8
R9
R10

18k
5k6
560R
27R
180k

Capacitors
Cl 1u 50V Min PC electrolytic
C2.6 10u I6V Mtn PC electrolytic
C3 1u Polycarbonate
C4 470n Polycarbonate
C5 47u 16V Mtn PC electrolytic

Semiconductors
TR1.2 BC109C

(M100K)
(M4K7)
(M18K)
(M5K6)

2off (M560R)
(M27R)
(M 180K)

(YY31J)
2 off (YY34M)

(WW53H)
(WW49D)
(YY37S)

2 off (QB33L)

Miscellaneous
S1,2 Press Toe Switch Type 2 2off
S3 Switch miniature S P.S.T.toggle
JK I .2 Standard bin. Jacks 2off

Case Type M5004
Veroboard
PP3 Battery
PP3 Connector
Wire 10M
Veropms
Bolts 6BA
Nuts 6BA
Spacers 6BA

(FH93B)
(FH97F)
(HF91Y)
(LH71N)
(FLO8J)

(HF28F)
(BLOOA)
(FL24B)
(BFO6G)
(BF18U)
(FW34M)

EVENTS
Oct. 15th ROCK CONCERT SOUND SYSTEMS - Ben
Duncan. Geology Lecture Theatre, Queens Building,
Bristol University, University Walk, Bristol. Commences
7.00 p.m. Entry Free.

Oct. 16th -18th VIDEO SHOW, West Centre Hotel,
London. 9.00 a.m.-5 p.m. Free Entry.

Oct. 19th -23rd COMPUTER SYSTEMS & APPLICATIONS
Exbn. - SYSTEMS, Munich, Germany. For further details
phone 01-486-1951, ECL Ltd.

Oct. 21st -24th Int. COMPUTER & TECHNOLOGY Exbn
& SEMINAR 'COMPUTA' Singapore. Not for the leaflet
collector! For further details phone Bob Hackett -
021-705 707.

Oct. 25th FRETWIRE MUSIC FESTIVAL & TRADE FAIR,
New Century Hall, Corporation St., Manchester. Features
exhibitions, competitions, workshops, seminars and the
Piccadilly Radio/Fretwire band contest. Commences
10.00 a.m. - 10.00 p.m. Further details from Fretwire,
36a Wheelock St., Middlewich, Cheshire.

Oct. 21st -25th HOBBY ELECTRONICS & MINI
COMPUTERS Exbn Stuttgart, Germany. Exhibits ranging
from electronic games/kits - hi-fi - amateur radio.
Special travelling arrangements by Peter Chipperfield
Travel Ltd (01) 837 7555. For further details of the fair
and other events in Stuttgart, including the annual
Hobby Elektronic, phone (01) 236 0911.

Oct. 26th -30th INT. DISCOTHEQUE SHOW - DISCOM,
Paris, France. Phone 01-499-2317.

Oct. 27th -29th COMPUTER GRAPHICS, Bloomsbury
Centre Hotel, London. 09274 28211.

Nov. 3rd -6th INT. ELECTRONICS TRADE FAIR - ELKOM,
Helsinki, Finland. Phone 01-486-1951.
Nov. 5th -8th SOUND & MUSIK '81. Essen Showgrounds,
Germany. This exhibition covers musical instruments,
accessories and music books. Also featured are special
performances by well known musicians. For further
information contact: Messe Essen, Sound & Musik
'81,.Norbertstrasse 56, 4300 Essen 1, West Germany.

We shall be pleased to publish news of forthcoming electronic and electro-music exhibitions, clubs -

Nov. 6th -8th VIDEO, HI -Fl - CB RADIO SHOW, Deeside
Leisure Centre, Surrey. Exhibits ranging from electric
can openers - the latest in Hi-Fi. Open 12.00-6.00 p.m.
Entrance 50p. For further details ring Deeside Leisure
Centre, 0244-812-311.

Nov. 7th ELECTRONIC MUSIC CONCERT BY IAN
BODDY, Spectro Arts Workshop, Bells Court, Newcastle.
Ian performs some of his own material using a selec-
tion of synths and rhythm units. The concert
commences at 8.00 p.m. and costs £1.00.

Nov llth-15th BREADBOARD, Royal Hort. Halls,
London. Home electronics exhibition.
Nov. 17th -20th PROFESSIONAL VIDEO SHOW, Wembley
Conference Centre. 01-686 2599.

Nov. 17th -20th COMPEC, Olympia, London. Trade
only. Small computers for business and all back-up
systems. Opens 10.00 a.m. each day.

Nov. 21st -29th INT. HI -Fl SHOW, Brussels, Belgium.
For further information write to Brussels International
Trade Fair, Parc des Expositions, B-1020, Brussels,
Belgium.

Nov. 23rd -25th 1981 SCHOOLS PROM, Royal Albert
Hall, London. Including guests, Julian Lloyd Webber,
Humphrey Littleton.

Nov. 25th -27th PROFESSIONAL SOUND RECORDING
EQUIPMENT EXHIBITION, West Centre Hotel.
01-340 3291.

Nov. 26th -29th MUSIC SHOWCASE, Winter Gardens,
Blackpool. Exhibiting everything that is interesting in
music. For the professional to the home entertainer.
Demonstrations and recitals will also be given
by well known musicians. For further information
phone 01-855.9201.

Dec. lst3rd SOFTWARE INFO INTERNATIONAL
EXHIBITION AND CONFERENCE, Wembley Conference
Centre.
Dec. 15th -19th GULF COMPUTER EXHIBITION, Dubai.
Trade. For further details phone Clive Lowe 01-9303881.

Courses
TIES COMPUTER COLLEGE. 5 day courses allowing the
use of a Sinclair ZX81 computer, manual, mains adaptor
and 30 hours of expert practical tuition; teaching you
the elements of BASIC (residential or non residential).
TIES Computer College, 11 Duke Street, London
W1M 5RA. Telephone 01-486-4507/01-486-1186.
COMMODORE TRAINING COURSES, Skyway Hotel,
Heathrow Airport. 3 day courses: BASIC for beginners
commencing 3rd November. Program Planning
commencing 17th November. Assembler commencing
5th December. Disk File Programming commencing
27th October. Cost of each. £210 inc. VAT. This also
includes lunches, teas, coffees and documentation.
For further information phone Slough 74111.
Commodore training dept. 675 Ajax Avenue, Slough,
Berks.
SUMLOCK BONDAIN LTD MICRO -COMPUTER
TRAINING COURSES. These courses are in four
categories: BASIC Programming, Advanced BASIC,
Word Processing, introducing Micro -Computers. For
further details write to Sumlock Bondain Ltd, 263-269
City Road, London EC1V 1JX. Telephone 01-250-0505.
Klaus Schulze Tour
Nov 7th, Essen
Nov 9th, Cologne
Nov 10th, Frankfurt
Nov 11th, Nuernberg
Nov 12th, Munich
Nov 13th, Zurich
Nov 15th, Lyon
Nov 16th, Paris
Nov 18th, Luxembourg
Nov 19th, Heerlen (Holland)
Nov 20th, Brussels
Nov 21st, Nijmegen (Holland)
Nov 22nd, Leiden (Holland)
Tickets and further information from Klaus Muller
010-495143-8003
Don't forget Tangerine Dream at Hammersmith, London,
in October!

also special electronic music concerts.
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ELECTRONICS
128 -NOTE SEQUENCER
Enables a voltage controlled synthesiser, such as the
P.E. Minisonic, to automatically play pre-programmed
tunes of up to 32 pitches and 128 notes long. Programs
are initiated from the 4 -octave keyboard and note
length and rhythmic pattern are externally variable.

Kit plus keyboard & contacts = SET -76 £114.09

16 -NOTE SEQUENCER
Sequences of up to 16 notes long may be pre-
programmed by the panel controls and fed into most
voltage controlled synthesisers. The notes and rhythms
may be changed whilst playing making it more versatile
than the name would suggest.

Kit order code = SET -86 £60.95

3 -CHANNEL STEREO MIXER
Full -level control on left and right of each channel, and
with master output control and headphone monitor.

Kit order code = SET --107 £19.42

3 -MICROPHONE STEREO MIXER
Enables stereo live recordings to be made without the
'hole in the middle' effect. Independent control of each
microphone.

Kit order code .= SET -108 £12.54

6 -CHANNEL MIXER
A high specification stereo mixer with variable input
impedances. Specs given in our lists. The kit excludes
some SW's - see lists for selection. The extension
gives two extra channels.

Main kit code = SET -90 f89.87
Extension kit = ADN-90 £11.74

AUDIO EFFECTS UNIT
A variable siren generator that can produce British &
American police sirens, Star -Trek red alert, heart beat
monitor sounds etc

Kit order code = SET -105 £13.60

AUTOWAH UNIT
Automatically gives wah or swell sounds with each
guitar note played.

Kit order code = SET -58 £16.89

CHOROSYNTH
A standard keyboard version of the published Elektor
30 -note chorus synthes'iser with an amazing variety of
sounds ranging from violin to cello and flute to clarinet
amongst many others.

Kit plus keyboard & contacts = SET -100 £114.79

COMPRESSOR
Operates as an automatic gain control, with little
distortion and a compression range of about 30dB. Has
compression level and decay rate controls, and
additionally has line and microphone inputs complete
with mixing controls.

Kit order code = SET -120 £21.98

DISCOSTROBE
A 4 -channel 200 -watt light controller giving a choice of
sequential, random or full strobe mode of operation.

Kit order code = SET -57 £38.42

DRUM SYNTHESISER
Synthesises conventional and extraordinary drum
sounds ranging from bass drum through bongos, wood -
blocks & snare drums and way on to sea, thunder & jet -
plane whooshes. Can be triggered via a microphone
(not incl.), by hitting an existing drum, or by handclaps
and shouts,. Requires a +12V OV -12V psu at approx
40ma.

Kit order code = SET -119 £45.36

DYNAMIC NOISE LIMITER
Very effective stereo circuit for reducing noise found in
most tape recordings.

Kit order code = SET -97 £14.57

EXPOSURE TIMER
Controls up to 750 watts in 0.5sec steps up to 10
minutes, with built-in audio alarm.

Kit order code = SET -93 £38.03

FORMANT SYNTHESISER
For the more advanced constructor who puts per-
formance first, this is a very sophisticated 3 -octave
synthesiser with a wealth of facilities, including 6
oscillators, 3 waveform converters, voltage controlled
filter, 2 envelope shapers and voltage controlled
amplifier. Case and hardware not included - see our
lists for further details.

Kit plus keyboard & contacts = SET -66 £330.24LLIST
Send stamped addressed envelope with all U.K. re-
quests for free list giving fuller details of PCBs, kits and
other components Overseas enquiries for list - Europe

, send 50p, other countries send £1.00

L

All kits include
custom designed

printed circuit boards
KIMBER-ALLEN KEYBOARDS
Claimed by the manufacturers to be the finest moulded
plastic keyboards available. All octaves are C -C, the
keys are plastic, slope fronted, spring loaded, fitted with
actuators and mounted on a robust aluminium frame
3 -octave 32.43; 4-oct £40.20; 5-oct £48.53; gold -
clad contacts - (GJ = SPCO, GB = DP make -break) GJ
3-oct £14.85; 4-oct £19.40; 5-oct £24.30; GB 3-oct
£16.76; 4-oct £21.93; 5-oct £27.45
FUNNY TALKER
Incorporates a ring modulator, chopper & frequency
modulator to produce fascinating sounds when used
with speech & music.

Kit order code = SET -99 £16.08
GUITAR EFFECTS UNIT
Modulates the attack, decay and filter characteristics
of a signal from most audio sources, producing 8 dif-
ferent switchable sounds that can be further modified
by manual controls.

Kit order code = SET -42 £14.76
GUITAR FREQUENCY DOUBLER
Produces an output one octave higher than the input
Inputs and outputs may be mixed to give greater depth.

Kit order code = SET -98 £10.62
GUITAR MULTIPROCESSOR
An extremely versatile sound processing unit capable
of producing, for example, flanging, vibrato, reverb, fuzz
and tremolo as well as other fascinating sounds May
be used with most electronic instruments. Meter &
some SW's not included in kit - see list for selection

Kit order code = SET -85 £74.03
GUITAR OVERDRIVE
Sophisticated versatile fuzz unit incl variable controls
affecting the fuzz quality whilst retaining the attack and
decay, and also providing filtering.

Kit order code = SET -56 f 19.75

PRICES INCLUDE
UK post & handling, and VAT at 15% where applicable.
Overseas customers should consult our current list for
export postage rates. Note that Eire, C.I. and most
B.F.P.O. addresses classify as export deliveries.

EXPORT ORDERS ARE WELCOME
All payments must be cash -with -order, in sterling by
international money order or through an English bank

GUITAR PRACTISE AMPLIFIER
A 3 -watt mains powered amplifier suitable for instru-
ment practise or as a test gear monitor. Drives 8 or
15 ohm speakers (not incl. in kit).

Kit order code = SET -106 £20.56
GUITAR SUSTAIN
Maintains the natural attack whilst extending note
duration.

Kit order code = SET -75 £13.30
METRONOME
Has a 'tick' rate that can be varied between approxi-
mately 40 & 240 beats per minute.

Kit order code = SET -118 £9.51

P.E. MINISONIC SYNTHESISER
A very versatile 3 -octave portable mains operated syn-
thesiser with 2 oscillators, voltage controlled filter, 2
envelope shapers, ring modulator, noise generator,
mixer, power supply and sub -min toggle switches to
select the functions. A case is excluded, but the text
gives comprehensive constructional details.

Kit plus keyboards & contacts SET -38 £169.69

BASIC COMPONENT SETS
Include specially designed drilled & tinned fibreglass
printed circuit boards with layout charts, all necessary
resistors, capacitors, semiconductors and potentio-
meters Most kits include their own power supplies or
will operate from 9 -volt batteries. They also contain
basic hardware such as knobs, sockets, switches, a
nominal amount of wire & solder, a photocopy of the
original published text, and unless otherwise stated, an
aluminium box. Most parts may be bought separately.
For fuller kit and component details see our current
lists. Kits originate from projects published in Practical
Electronics, Everyday Electronics & Elektor.

BARCLAYCARD

Terms: C.W.O., MAIL ORDER OR
COLLECTION BY APPOINTMENT
Minimum order value for credit cards £5.00

TEL: 01-302 6184 (MON-FRI)

MUSIC &
EFFECTS KITS

PHASER
An automatically controlled 6 -stage phasing unit with
internal oscillator. Depth can be increased with
extension.

Main kit code = SET -88 £18.98
Extension kit = ADN-88 £7.68

PHASING & VIBRATO
Includes manual and automatic control over the rate of
phasing & vibrato. Capable of superb full sounds A
separate power supply is included.

Kit order code = SET -70 £42.85

PULSE GENERATOR
Produces controllable pulse widths from 100ns to 2sec
Variable frequency range of 0.1Hz to 100kHz.

Kit order code = SET -115 £22.29

RING MODULATOR
Compatible with the formant and most other syn-
thesisers.

Kit order code = SET -87 £11.98

RHYTHM GENERATORS
Two different kits - the control units are designed
around the M252 and M253 rhythm-gen chips which
produce pre-programmed switch -selectable rhythms
driving 10 effects instrument generators feeding into a
mixer.

12 -rhythm unit = SET -103-253 £65.65
15 -rhythm unit = SET -103-252 £58.37

SIGNAL TRACER & GENERATOR
Allows audio signals to be injected into circuits under
test, and for tracing their continuity. includes frequency
& level controls.

Kit order code = SET -109 £16.26

SMOOTH FUZZ
As the name implies! Order code = SET -91 f12.45
SPEECH PROCESSOR
Improves the inteligibility of noisy or fluctuating speech
signals, and ideal for inserting into P.A. or C.B. radio
systems

Kit order code = SET -110 £10.58

SPLIT -PHASE TREMOLO
The output of the internal generator is phase -split and
modulated by an input signal. Output amplitudes, depth
& rate are panel controlled. The effect is similar to a
rotary cabinet.

Kit order code = SET -102 £28.87

SWITCHED TONE TREBLE BOOST
Provides switched selection of 4 preset tonal responses

Kit order code = SET -89 £11.28

TREMOLO UNIT
Suitable for use with most electric guitars, organs and
other similar instruments. Includes speed, depth & by.
pass controls.

Kit order code = SET -116 £11.91

TUNING FORK
Produces 84 switch -selectable frequency -accurate
tones with LED monitor displaying beat -note adjust-
ments.

Kit order code = SET -46 £35.09

VOICE OPERATED FADER
For automatically reducing music volume during disco
talk -over.

Kit order code = SET -30 £8.93

VOICE SCRAMBLER
Enables a 'garbled' version of a spoken message to be
recorded or transmitted. Decoding of message is
achieved using the same unit or an identical second
model. Requires a 12V psu at about 30ma

Kit order code = SET -117 £20.37

WAVEFORM CONVERTER
Converts saw -tooth waveform into sinewave, mark -
space sawtooth, regular triangle, or squarewave with
variable mark -space. Ideally one should be used with
each synthesiser oscillator.

Kit order code = SET -67 £20.34

WAVEFORM GENERATOR
Provides sine, square and triangular wave outputs
variable between 1Hz & 100kHz up to 10V P -P.

Kit order code = SET -112 £21.58

WIND & RAIN EFFECTS
As the name says! Order code = SET -28 £10.55

r 10% DISCOUNT VOUCHER
Valid until end of month on cover of this magazine.
Applies to U.K. C.W.O. orders over £25.00 value. Not
valid with credit card, export or invoiced orders. This
voucher and correct payment must accompany order.
(Voucher code MM 1N I _44

( More kits and components are in our lists. Prices correct at time of press. E&OE. Subject to availability.
PHONOSONICS: Dept E&MM 1N : 22 HIGH ST. : SIDCUP : KENT : DA14 6EH
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Electronics & Music Maker is the first
monthly publication to produce its
own cassettes that will provide a
unique aural complement to the
magazine. Produced in our own re-
cording studio, these C60 cassettes
will allow you to hear the sound of,
instruments and electro-musical
effects in our projects and reviews.
Demo Cassette No. 1 (March/April
issues) contains:
1. The sounds of the Matinee Organ.
2. Musical extracts played on the
Yamaha SK20 Synthesiser reviewed
last month. 3. Examples of the basic
waveforms and effects discussed in
'Guide to Electronic Music Techni-
ques'. 4. Music and sound effects
played on the Sharp MZ-80K Micro-
computer. 5. Warren Cann demon-
strates the Syntom Drum Synthesiser.
6. The PAIA8700 Computer/Control-
ler. 7. Frankfurt Music Fair: the Yama-
ha GS -1, Electro-Harmonix Clock-
works Controller.
Cassette Price: £2.45 inc. VAT and
p&p.
Demo Cassette No. 2 (May/June
issues) contains:
1. Tim Souster 'feature' ex-
amples from his electronic music
studio. 2. Electronic Dream Plant:
Adrian Wagner plays the Wasp/
Spider and some of his music. 3.
Lowrey MX 1 Electronic Organ - the
essential music complement to the
review! 4. Apple Music System -
polyphonic computer music. 5.
E&MM Word Synthesiser - speech
from our friends in Texas. 6. Fair -
light Computer Musical Instrument

ELECTRONICS & MUSIC MAKER
DEMONSTRATION CASSETTES

review - because of its price, very few
have heard this amazing instrument.
7. Sharp 'Composer' and 'Morse' pro-
grams. 8. Yamaha PS20 keyboard -a
complete piece on this portable play
anywhere instrument. 9. Vero pro-
jects: Radio/Metronome/Oscillator
10. Some extraordinary sounds from
the creative David Vorhaus.
Cassette Price: £1.99 inc. VAT and
p&p.
Demo Cassette No. 3 (July/August
issues): 1. The unique sounds of the
new PPG Wave 2 synthesiser. 2.
Synwave sea effects and other sound
possibilities. 3. Wersi Pianostar - the
versatile kit instrument demonstrated
by German demonstrator Hady Wolff,
who also shows some of the special
sounds from the Wersi organ range. 4.
Musical examples of the immense
possibilities from the Alphadac 16
synthesiser controller. 5. Atari's new
Music Cartridge programming 4 -part
compositions. 6. Duncay Mackay
makes creative sounds from his 'Visa'
LP keyboard set-up. 7. Dynamic
bongo sounds from the Hexadrum. 8.
MTU Music Synthesis in action. 9.
Casio VL-Tone. 10. Extracts from
Irmin Schmidt's 'Toy Planet'.
Cassette Price: £1.99 inc. VAT and
p&p.
Demo Cassette No. 4 will be announ-
ced in the December issue of E&M M.

Please allow 28 days for delivery

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

Please send me the following Demonstration Cassettes:

Cassette No. Quantity Price Total
Demo Cassette 1 for March/April issues £2.45
Demo Cassette 2 for May/June issues £1.99
Demo Cassette 3 for July/August issues £1.99

£

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

Name

Address

111111111

1=1
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THIS MONTH'S
SPECIAL OFFER

Each month, Electronics & Music
Maker gives a special offer to its
readers that represents a substantial
saving on normal retail prices.

ROLAND SYNTHESISER BOOKS
This is a package of four books published by Roland. which
deals with all aspects of electronic music production in an
interesting and informative way.

"A Foundation for Electronic Music" explains the basic
theory of acoustics. electronic music and synthesisers. "Prac-
tical Synthesis for Electronic Music" is in two volumes and
shows how to use the facilities of a synthesiser, both
individually and in combination for the synthesis of specific
sounds. "Multichannel Recording for Electronic Music" deals
with studio and tape recorder techniques with particular
reference to the recording of synthesisers. Generously
illustrated, the books come in a protective sleeve and will be a
valuable addition to any synthesist's bookshelf.

Recommended price £7.75

iZt Roland

Offer Price £6.99
(inc VAT. P&P)

Please complete order form below. Offer open to readers in the UK, Republic of Eire and Europe only
(European customers please add £3.33 for Airmail postage)
Closing date: 31st December 1981 - subject to availability

Overseas payments including Republic of Eire should be covered by a bankers draft in pounds sterling
Please allow 28 days for delivery

Send this coupon and cheque/P.O. to:
ELECTRONICS & MUSIC MAKER (Special Offers)
282 London Road, Westcliff-on-Sea, Essex SSO 7JG.
Please send me:

Quantity Item Item Price Total

Set of Roland Synthesiser Books 6.99

I enclose a cheque/P.O. payable to:
Electronics & Music Maker for: £
PLEASE PRINT

Name: Mr/Mrs/Miss

Address

All prices shown include VAT, postage and packing
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MAIL ORDER
SPECIALISTS

Casiotone MT30
ELECTRONIC KEYBOARD

0-00
ooe a"

1c,
tt eacw-

ar

ONLY
f95

inc VAT and carriage
HA RDCASE f9 extra

MICRO MUSICAL CODE OF PRACTICE
 Money back guarantee if not satisfied.  14 days free trial period. ' Lowest
possible fully inclusive prices  No quibble 15 months unconditional guarantee.
' VAT, packing and carriage included in price. ' Same day despatch of orders.

To order your MT 30 with free adaptor send a cheque or money
order, or telephone your Access card number. All Casiotone
products available ex -stock.

Micro Musical Limited
Free post. Dept. E&MM 11

37 Wood Lane, Shilton, Coventry CV7 9BR. Telephone 0203 616760
loffer closes 31st December 19811
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Each month we review the latest Electro-Music Equipment - from synthesisers
to sound reproduction and effects!

E&MM's special in-depth reviews look at what's new in the world of commercial
music -a vital updating for both electronics designers and musicians.

Casio MT -30 Polyphonic
Synthesiser

Casio really stirred up the syn-
thesiser industry by releasing
the CT -201 and M-10 poly-

phonic synthesisers just over a year
ago. At a price that would previously
have only bought a cheap mono-
phonic synthesiser, the CT -201 rapid-
ly established itself as a favourite
amongst bands needing a bright,
digitally -clean keyboard. What isn't
widely known is that both these
keyboards used the same VLSI chip,
the D773G, and the main difference
in circuitry lay in the addition of a
programming switch in the more
expensive model. A certain amount of
criticism was made of the limited
keyboard length and small number of
presets (4) in the M-10, but, for about
£80, this still represented excellent
value for money. Whilst Casio have
upgraded the CT -201 to the CT -202,
they've also replaced the M-10 with
the MT -30, and I'm very impressed
with what it offers for an average retail
price of about £90.

As with the M-10 and CT -201, all
sound generation is performed digi-
tally by a 64 -pin VLSI chip, but this
time it's a D775G, presumably an
updated version of the D773G. Each
of the 22 instrumental sounds have a
note range of 3 octaves, but the
starting point varies with the different
instruments as follows:
C1 -C4: Electric piano, Brass, 'Cello,

Synth -Fuzz.
C2-05: Banjo, Guitar, Harpsichord,

Organ, Accordion, Pipe
Organ, Violin, Trumpet,
Strings, Clarinet.

C3 -C6: Xylophone, Celesta, Glocken-
spiel, Oriental Pipe, Fuzz,
Flute, Recorder, Folk flute.

The block diagram in Figure 1 out-
lines the basic format of the MT -30
circuitry. The keyboard and pro-
gramme control switches are en-
coded into the 775 by way of a
scanned matrix. This matrix operates
in two modes: 'play' and 'set'. The
'play' mode generates up to eight.
voices as a function of the depressed
keys. In the 'set' mode, the last white
key depressed determines the instru-
mentsound to be loaded into the tone
memory. Four sounds can be loaded
at once into the tone memory and are
recalled and reproduced at leisure by
sliding the selector switch to the
required number. The output of the
775 is straight binary, which is con-
verted to analogue by the D to A,
filtered, and sent to a power amp and
the internal speaker, or to a line
output phono socket.

Certain adaptations have to be
made to one's playing technique, if

CAllaiC)

11 111 11 111 1

not one's anatomy, when using the
MT -30. This is basically due to the fact
that the inter -octave spacing on the
MT -30 is only 51/2", in contrast to 61/2"
on the standard, i.e., non -Japanese,
keyboard. I'd normally count myself
as being fairly dexterous, but even my
ectomorphic fingers found them-
selves getting wedged into tight
corners when playing certain chords
with mixtures of white and black
notes; the biggest offenders were
tetrads of E -flat or B -flat major in the
left hand, which necessitated the use
of inversions or some very curious
changes to pianistic technique to get
over such barriers to spontaneous

The insides exposed.

creativity. A plus point of this reduced
spacing is that Bach and other
contrapuntal extravaganzas im-
mediately become much easier - no
more straining to play that tricky tenth
chord.

The presets offer a good variety of
sounds, but you have every right to
expect that from a keyboard offering
22 instrument definitions. What you
don't get, though, is 22 different
instruments, as many of the instru-
ments in each octave group tend to
sound rather similar. So, don't be
surprised if you don't hear any dif-
ference between xylophone, celesta
and glockenspiel, or organ, accordion

The D775 in close-up.

Keyboard and
programme
control
switches

D775G D - Filter

Figure 1. Block diagram of MT -30.
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and pipe organ! What you do get is
some sounds which really are rather
good - favourites of mine are the
recorder preset, which has a superb
breathy quality that's really silky, and
the synth -fuzz preset, which gives a
good rock sound. Examples of these
and others can be heard on the 4th
E&MM demonstration cassette.

Two other controls allow a certain
amount of sustain to be introduced
and the addition of vibrato. With some
instruments, the sustain isn't enough
(notably strings), and, with others, it's
too much, which just goes to show
that all or nothing switches aren't a
good thing. The same criticism could
be applied to the vibrato function, but
it is at least a pleasant extra and does
add warmth and animation to other-
wise static sounds.

A more serious gripe is that, like
the M-10 and CT -201 predecessors,
the MT -30 has no pitch control. This is
a really strange omission when you
consider that even the VL-Tone has
one, but I'm pleased to report that the
MT -30 was spot-on with A-440. To be
fair to Casio, it should be pointed out
that the MT -30 was never intended as
anything other than a 'leisure instru-
ment', and therefore a pitch control
wasn't deemed necessary. For the
supply of power, the MT -30 uses
either 5 x HP2-type batteries (which it
consumes with greed) or the inevit-
able AC adapter.

The quality of sound from the
internal loudspeaker is adequate, in
the sense that it doesn't rattle or
squeak, but line connection to an
external amp can be made, either by a
phono socket, which annoyingly
doesn't disconnect the internal
speaker, or by a headphone socket,
which produces a low impedance,
high level signal that tended to distort
with my mixer.

The deviant keyboard on the
MT -30 won't win it much favour with
pudgy -fingered players, but, as a
'carry anywhere' source of some very
acceptable polyphonic sounds,
there's no reason why it shouldn't find
a lot of popularity in small studios,
bedrooms, bathrooms, or anywhere
else that might inspire you to grab a
fistful of small but tasty notes in the
middle of the night!
Dr David Ellis E&MM
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Roland GR-300 Guitar Synthesiser

The word 'synthesiser' by itself is
usually taken to mean one which
is controlled by a keyboard;

synthesisers meant to be played by
musicians who are used to other
instruments always have a qualifying
word in their description, such as
'wind synthesiser' or 'guitar synthe-
siser'.

There are quite a few such devices
about nowadays, and with good
reason: musicians do not want to give
up the techniques they have learned
and swap to keyboards in order to
become synthesiser players.

In addition, there are effects easily
available from a guitar (for example)
which simply are not possible on a
keyboard without extra 'performance
controls' as they are called.

The main reason for the
supremacy of the keyboard as a syn-
thesiser controller is its simplicity -
each note is selected, and simultane-
ously played, by the pressing of one
key only. A contact can then be
arranged under each key to route a
voltage to a voltage controlled oscil-
lator (VCO) and to make the appro-
priate pitch sound.

On a wind synth, on the other
hand, the notes are defined by one or
more keys in combination, and
sounded by blowing, so that some
complexity is needed just to work out
what the note ought to be. In addition,
a breath operated switch is necessary
to detect whether or not the player is
blowing.

The Lyricon works on the above
principle, and works very well, but the
problems are multiplied for an instru-
ment like the guitar. It is possible, for
instance, to detect which strings are
being pressed on to which frets by a
simple electrical scanning, and some
guitar synths employ this principle;
but there are several guitar tech-
niques which will not be picked up
this way. Harmonics, for instance,
where the note sounded is an octave
or more above that actually fretted;
and bending and finger vibrato, where
once again the string stays fretted at
the same place, but is stretched so as
to increase its pitch.

An alternative approach is to
employ a device called a pitch to
voltage converter, or P to V, which
works a little like a VCO in reverse. The
instrument's actual sound is fed into
the P to V, which sorts out which note
is being played and passes this
information in the form of a voltage to
the VCO.

Guitars are quite difficult to trigger
from in fact; as a note decays the
second harmonic becomes louder
than the fundamental, and primitive
P to Vs have a distressing habit of
leaping up an octave as the sound
decays. A chord, of course, will give
any pitch detector a fit of the vapours
straight away: which note out of the six
does it lock on to?

Early guitar synthesisers em-
ployed a six channel (hexaphonic)

1
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Roland GR-300 guitar synthesiser.

pickup with a separate output for
each string - then the loudest string
was detected and passed on to the
P to V; you could still only synthesise
one note at a time, of course, six
oscillators and six pitch to voltage
convertors being needed to produce
a truly polyphonic instrument, and
this is where Roland step in and the
instrument in question actually gets
reviewed.

The Guitar
Instead of giving you a hexaphonic

pickup to screw to your own guitar,
Roland make you buy a whole guitar
with the pickup built in. The main
disadvantage is that you cannot use
the GR-300 with your favourite '58 Les
Paul which you picked up for $30 in
an Alabama pawnshop. The ad-
vantages are several - the most used
synthesiser controls may be mounted
on the guitar, where they are easy to
alter during a performance, and the
critical pickup is already adjusted and
mounted for you in the best place
(near the bridge, where many guitars
do not have room).

One man's guitar is another man's
firewood as we all know, so Roland
offer four different guitars, all with
normal guitar pickups in addition to
the synthesiser pickup so they can be
used as straightforward electric
guitars via a standard jack socket.

The G-303, the one I tried, is a
fairly standard Japanese style twin
cutaway design with two twangy
Japanese style humbuckers. The
G-808 is basically the same but has its

neck laminated through the body: the
G-505 is Stratocaster inspired and
has three single coil pickups and a
vibrato arm, whilst the G-202 is also
Strat shaped but has two humbucking
pickups.

This is supposed to be a synthe-
siser review, so I will not attempt to
assess the guitar except to say that it
was well -made (as it should be for the
price) and would not disgrace any
player not afflicted with Gibson/
Fender mania. In fact, the sample I
played had been well used in the
Roland roadshow prior to me getting
my greasy fingers on it, and the
strings were rather neglected; it is a
credit to Roland's pitch converter
circuitry that the synthesiser trig-
gered impeccably off such a horrible
signal.

Controls
The straight guitar controls are

quite sparse - just a pickup selector,
overall tone control and master
volume which also controls the syn-
thesiser volume. The rest of the knobs
belong to the synth section: a balance
control which mixes synthesised and
straight guitar sound in any propor-
tion; cut off frequency and resonance
for the filter; vibrato depth, and a
'voice' switch. This enables you to
feed the filter either with oscillator
signal, or with the output of six
independent distortion circuits, one
for each string so there is no inter -
modulation; a very nice effect by
itself. Finally, there are two touch
plates, one on either side of the bridge

pickup which switch vibrato on and
off, or alternatively enable you to just
dab a bit in here and there whilst
playing. All this lot is fed via a decent
(five metres) length of 24 way cable
and two sturdy connectors into the
GR-300 which goes on the floor like
any other effects pedal.

The Synthesiser
Mere effects pedal it is not, of

course, but the GR-300 does not have
the same facilities as a keyboard
synthesiser. For example, there is no
envelope shaper at all; the synth
follows the guitar's envelope, and the
harder you hit it, the louder it plays.
Slow fade-in 'violin bow' effects have
to be done manually with the volume
control, which is conveniently placed
on the guitar so that you can turn it
with your little finger whilst playing.
Secondly, there is only one overall
filter instead of one for each string,
so that more harmonics are cut off
the top strings than from the bass
ones.

There are five foot switches along
the front, with an indicator LED for
each so you can see how they are set.
Two of these are for pitch trans-
position; in addition to a master
tuning control, there are two preset
pitch knobs, A and B, each with a
range of one octave up or down from
the fundamental guitar pitch. The
associated foot switches A and B can
be made to work in two modes -
latching, where the transposition is
permanent until you tread on the
switch again, or unlatched where the
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transposition is only effective for as
long as you hold the switch down.
Pitches A and B cannot both be
selected together, but the Duet foot -
switch brings in the guitar's funda-
mental pitch in addition to the trans-
posed sound for instant single handed
harmony playing; or if no transposi-
tion is selected, a slight detuning can
be performed to make a richer sound.

Portamento, or glide between
notes, may be added; unusually, with
separate control over rise time and
fall time. Six slide switches enable the
player to disable each oscillator, so
that the synthesiser triggers only on a
limited number of strings: for
example, it is possible to have a bass
line derived from the low E string
accompanying a straight guitar part,
or a melody can be picked out from
the middle of a suitable chord
sequence.

Two foot switches and two knobs
control modulation of the filter. The
filter is sensitive to your playing, i.e.
the harder you pick, the more har-
monics that are let through, and the
'Sens' control determines the extent
of this effect. 'Attack Time' slows
down the onset of the filter sweep.
One footswitch turns the modulation

on and off, the other inverts the effect
so that the filter sweeps down in
frequency instead of up. Finally, there
is a compressor which prolongs notes
in the usual fashion when turned on. It
is actually possible to turn the knobs
with your foot provided you have not
been hitting the bottle during the
sound check, but in case there still
are not enough controls for you there
are sockets for more on the back of
the unit. A pedal can be connected to
the filter for wah-wah type effects, and
there is provision for three extra foot
switches. One switches the compres-
sor in and out, the second cancels the
glide effect if there is one set up, and
the third brings in all six oscillators
regardless of the string selector
switches.

Alternatives
It is not necessary to buy the

synthesiser straight away, of course;
you could just play one of the guitars
by itself until you have saved up for
the rest of the gear. If the synth is still
too much, then Roland also make the
GR-100; although it plugs into the
same range of guitars, it is not a
synthesiser at all. Instead of oscil-
lators, it has just the six channel
distortion which is filtered in the same
way as on the GR-300. There is no
transposition or glide, but all the
controls on the guitar except the voice
switch work in the same way; so there
is vibrato, rather cleverly done with a
delay line which can also provide a
chorus effect. I did not try out the
GR-100 for myself, but at £350 the
price saving does not seem worth the
loss of flexibility.

Although the GR-300 is short on
synthesiser features compared to a
keyboard instrument, the controls
provided are those that are likely to be
of the most use, and have obviously
been carefully thought out with live
playing and the reasonably non-
technical guitarist in mind. The out-
standing feature of the device is its
responsiveness to the player's tech-
nique; you can play it just like any
other guitar without having to alter
your style at all. There are a wide
range of sounds available ranging
from the beautiful to the grotesque,
and you can be as subtle or unsubtle
as you like; bend the strings, use
vibrato, play it with your nose (as I

once saw John Williams do on a
classical guitar) and it will follow
where you lead.

If you want convincing, try the
GR-300 out with only the sixth string
oscillator on, tuned an octave below
your guitar; then calculate how much
you can save by firing your bassist!
Bass unemployment is not Roland's
intention, of course, because they
also make the G -33B bass synthesi-
ser with a choice of two bass guitars to
go with it, but it is a tempting thought;
in fact, with a decent drum machine
and the GR-300 you could sack your
whole band . . .

Peter Ma ydew E&MM

The GR-300 is £515; the cheapest
guitar (the G-202) is £299 whilst the
G-303, G-505 and G-808 are £399,
£425 and £499 respectively. These
prices are inclusive of VAT.

PFA 80
(100W plus
into 821
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

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.

PEA 120
(150W plus
into 82.
300W INTO 42)

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 cutput 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 811
THD

(20Hz-20KHz)
(KHz at rated

output)
SNR
Slew Rate
Gain
Rin
Vs max

Cost
(built)
(kit)

PFA80
10hz -
80W (Vs=± 50V)

PFA120
100KHz± 1dB
120W (Vs=± 55V)

*0.008% t.c. 0.005%

0 004% typ. 0.002% typ.

120d8
>20V/µS
X22
30K

±70V

£17.95 £24.85 P/P 75p
£14.95 £21.85

Power Amp PAN 1397
A high quality 20W power amp board based on the HA1397. 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 sa at ± 22V
20W into 45L at ± 19V
0.02% at 1KHz 1W to 12W
90dB
100mV into 50K
f5.80 P/P 40p

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 1my to
10N/ range. RIAA equalisation is provided for
mag PUs and space on the board is available
for different equalisations.

P/P f1.10p

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)
105d13 (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 11 148 Quarry Street, Liverpool L25 6HQ.
Telephone: 051-428 2651

Technical enquiries:
367 Green Lanes, London N4 1DY. Tel: 01-800 6667

The G-808 guitar.
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Setting up a studio is a difficult
job at the best of times but if you
don't possess the required quali-

fications or experience to join an
already established organisation the
only way to pursue one's musical
aspirations is to.. go it alone. 'But I

couldn't afford to get my own studio
together,' I hear you say. 'Couldn't
you?' I retort. I managed it and I don't
class myself as rich. It's not a cheap
venture but then it needn't be that
expensive especially nowadays when
every electronic device comes served
with chips.

It all depends on your attitude.
What constitutes a studio? Is it a 48 -
track computer mixed system with
banks of gleaming microprocessed
polysynths raring to go at the touch of
an alpha -numeric keyboard or is it a
small room in your house equipped
with a few 'domestic' tape recorders, a
home-made mixer and a couple of
inexpensive but versatile synthesi-
sers? Nice though the first idea may
be (there's not many of us who haven't
drooled over the equipment listing on
the back of Tomita's albums) if you
have the creativity to produce good
results with your smaller set-up then
think how good they will be when you
unleash that creativity in the studio of
your dreams.

My studio is quite a modest affair
by some peoples standards, but using
it I have written and recorded the
music for some twelve plays (includ-
ing the first ever stage production of
'The Hitch -Hikers Guide To The
Galaxy' which was toured around
England and Wales) and two docu-
mentary/information type films. I've
also appeared on BBC radio in con-
nection with my musical activities
and have appeared in a BBC2 docu-
mentary about electronic music with
Tim Souster. I've used the computer
controlled electronic music studio at
Cardiff University and have given
lectures on synthesisers and their
use. I've had the good fortune to be
involved in a whole host of other
activities in this field too numerous to
mention, so it just shows what can be
done with a small set-up.

The way I record is very straight-
forward. I record a backing track on
one machine and then transfer that to
the other machine whilst adding
another synthesiser part, mixing and
balancing levels etc. as I go. This may
not seem a very good system but by
recording at as high a level as possible
and by judicious use of EQ the results
can be surprisingly good. By doing
this I find I can 'bounce' between the
two tape recorders quite a few times. I
normally do about four overdubs but I
have done as many as nine and the
results were fine (honest!). The one
facility I do miss by not having true
multi -track facilities is the ability to
'drop -in', but by careful planning of
overdubs (i.e. laying down as many
parts as possible in one take), it's as
good as 4 -track recording and by the
time I've spliced the tape up a bit the
results can be very good indeed.

Another trick I use to broaden my
sound is to use echo and flanging. I

feel that these two effects are as
important a link in the synthesiser
chain as the filter or the envelope
generator. Synthesisers, when
plugged in directly to a mixer, are very
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Steve Howell.

THE HOME
ELECTRO~
MUSICIAN
With so much electronic music making taking place,
E&MM looks with interest at musicians' home studio
set-ups and invites possible contributions from readers

flat and have no spatial placement at
all. A miked up instrument always has
a break in the process - that is, the
distance between the instrument and
the mic however near or far that may
be. A synthesiser does not have this
break and so requires spatial en-
hancement more than any other
instrument. If you use echoes at
different speeds within one piece of
music you can create even more
depth - just listen to Larry Fast or
Tomita to see what I mean. You can
also use repeat echo to create some
startling rhythmic effects, especially
if you split the straight and echoed
signal left and right in the stereo
image.

But before all this, of course, I

consider it important to have a good
basic sound. Effects such as those I
have mentioned can beef up a poor
sounding synthesiser but this is not

the same as starting with a good
sound which can be further high-
lighted by using effects. I have chosen
my instruments very carefully for
their sound and their versatility. The
ARP Axxe, although a one -oscillator
device, is capable of producing a wide
range of tones, partly because it has
the unique ability to connect every
parameter to each other simultane-
ously and so is as good as a small
modular. synthesiser. The Wasp has a
strong Moog -like quality and for the
price is 'fat' sounding and, when used
with the Spider digital sequencer, is
capable of generating rhythmic
patterns. The Boss programmable
rhythm unit I have is an ideal partner
for the Electronic Dream Plant set-up
as you can drive the Spider off the
Boss's clock output. The snare drum
is crisp and the bass drum istight and
punchy and, of course, the fact that it

is totally programmable means that
you can create the rhythm you want
instead of having to rely on those
awful 'mambas' and 'sambas' offered
by preset rhythm machines. The Boss
also has a programmable accent with
which you can programme a certain
amount of 'feel' into your drum
pattern which gives even more scope.
My polyphonic keyboards were also
chosen for their versatility. My newly
acquired Yamaha PS20 (reviewed in
E&MM's June issue) has a wide range
of polyphonic sounds which are ideal
for some of the music I write. It also
has an a rpeggiator which flies up and
down the keyboard picking out the
notes you are depressing a la Jupiter
4. When used in conjunction with the
sequencer (you can trigger the Spider
off it) it really is a remarkable effect.
The Crumar Performer has a silky
string sound which can be modified
by its own three -band graphic equali-
ser to produce a vast range of
orchestral sounds (including a beau-
tiful Tomita-like choir effect) and it
also has a very versatile brass sound
which, when used with the instru-
ment's delay vibrato, can give some
great polysynth sounds. It also has an
output for the straight sawtooth oscil-
lator signal which I put through the
ARP (I've modified the Crumar's gate
output so that it can trigger the ARP)
for even greater versatility. All the
instruments go into the Prokit mixer
kit where they can be individually
echoed or flanged (I use the mixer's
foldback send as an effects send to
the flanger).

As you can see, I have a simple but
effective system which works well for
me. You don't have to go to such
lengths for your studio; there are a lot
of really excellent synthesisers on the
market which are very versatile and
which would be a good investment.
Nearly all of them are fitted with
control voltage and gate in/out
sockets and so would form the basis
of your studio, allowing you to expand
when you needed to or could afford to.
There are devices like the Teac
Portastudio (although I feel a second-
hand reel-to-reel 4 -track would be a
better buy if you could get one) which
bring real multi -track facilities within
the reach of most people who have the
mind and the inclination to get on with
creating electronic music.

But despite the vast array of elec-
tronic gubbins, you may or may not
possess the most important factor -
creativity. Most people can twiddle
knobs, make noises and record
them ... there is little musical skill in
that! A good electro-musician, how-
ever, can make good electronic music
with just one fuzz box and a three -
head tape recorder, which brings me
back to my first point: you don't need
banks of the latest technology to
produce good, creative music. With a
bit of ingenuity, amazing results can
be achieved with next to nothing. In
fact, minimum resources can often
improve one's creativity. I can't deny
that I want a modular system with a
computer controller and an 8 -track,
but I must be realistic and realise that,
for the present time at least, these are
beyond my means but I will happily
continue to make the best of what I
have and exploit each device to its full.

Steve Howell E&MM
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THE WHO STATUS QUO - BOOMTOWN RATS SANTANA - PINK FLOYD - MAHOGANY RUSH

PROFESSIONAL POWER SPEAKERS
From ACOUSTICS

STUDIO 12L & 12B
Power Rating: 200 Watts
Ave. SPL 1W-1 Metre: 101dB
Response: 45Hz-7kHz
Coil diameter: 21/2"
Price L and B Models around
f49.50 + VAT

STUDIO 15B
Power Rating: 200 Watts
Ave. SPL 1W-1 Metre: 101dB
Response: 35Hz-5.5kHz
Coil Diameter: 21/2"
Price
around: f68 + VAT M `dam

PANE

STUDIO 12L

Superb new 12" and 15" power loudspeakers designed and constructed without compromise to provide outstanding performance and reliability for the
professional musician. Chassis are 8 -arm, pressure die-cast in magnesium alloy with a machined front face, for maximum strength and fine professional
appearance, and incorporate front -mounting gaskets as standard. Purpose -designed curvelinear cones are terminated with treated cambric surrounds on all
models. An advanced design of glassfibre coil together with newly developed adhesives and up-to-the-minute developments in magnet system design and
heat dissipation techniques render the use of costly finned heat -sinks a thing of the past. FINS ARE YESTERDAY'S TECHNOLOGY. Today's Fane studio
model magnet systems are totally functional and are trimmed with a smart black rubber moulding to guard against accidental damage to the massive
anisotropic ferrite magnet ring.
STUDIO 12 MODELS are suitable for all studio and monitor systems, lead guitar, P.A., discotheque and organ. The B MODEL has been optimised for use in
specialist bass applications.
STUDIO 15B models are suitable for P.A. and all bass applications. CROSSOVER UNIT MODEL HPX5 operating at 500Hz and rated at 500 watts is available
for use with Fane Studio or other bass speakers in multi -way systems.

Price around f19 + VAT

HF250 BULLET TWEETER
Power Rating: 250 Watts
Ave. SPL 2W-1 Metre: 105dB
Response: 5kHz-20kHz
Impedance: 8 ohms
Prices: HF250 around f33 + VAT
HPX4 around f5.70 + VAT

HF250
.

1.1

A Ring Transmission Tweeter uniquely designed with a 2" diameter coil, permitting an unusually high power rating allied to outstanding performance and
sensitivity. The HF250 is a pressure die-cast unit with a machined front face. Special care has been taken with the design of the flare which is in the shape of
an exponential vertical slot and provides unusually effective HF dispension characteristics. It is strongly recommended that the HF250 be used in conjunction
with the FANE HPX4 Crossover Unit which, in addition to filtering out unwanted bass at the correct frequency and slope, also operates as a high frequency
equalising network.

PROTECTIVE STEEL SPEAKER GRILLES

STUDIO 12 and 15 models can be supplied to special order ready fitted with circular steel mesh grilles finished in either matt black of chrome
plate. In addition to their attractive visual appearance, these provide excellent speaker protection and improved sound transparency.
Fane speaker grilles are also available separately in 10", 12" and 15" sizes for easy fitting to any Fane or other make of front -mounted
loudspeaker.

For full details of the complete range of Fane power speakers and accessories
contact your local distributor or write tO:-

FAMEac°ustil"LIMITED r
DEPT E&MM 11

286 BRADFORD ROAD, BATLEY, YORKSHIRE, ENGLAND
TEL: (0924) 476431. TELEX: 556498 FANE G
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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 £395.70
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 f217

COMPLETE KIT £358.70 MANUFACTURED £595

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

COMPLETE KIT f345 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 £179.00

EIGHT TRACK PRO-
GRAMMING/TWENTY-
FOUR PATTERNS/
TWELVE INSTRUMENTS
SEQUENCE OPERA-
TION.
COMPLETE KIT £79.00
MANFD. f119.00

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.

Kit f, 0 0

MANFD.
£399

A revolution in the field of Computer Music Generation!
A MUSICIANS

FOR
SOLOISTS - SINGERS - RECORDING

INSTRUMENT PRACTICE - LIVE PERFORMANCE - COMPOSITION

The BAND -BOX provides an Electronic Backing Trio consisting of Drums, Bass, and a Chord
Instrument (one 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
fied, 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 Claves.
Sequence operation allows two rhythm sections to be
coupled with the second (13) 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&INAM 11), 44a Bramhall Lane South, Bramhall, Stockport,
Cheshire SK7 1AH 061-439 3297
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Roland CPE-800 Compu-Editor

When working in studios with an
automated mixing desk, it's
easy to be mesmerised by the

sight of faders moving up and down
without any human intervention, al-
most like some Great Producer in the
Sky trying to taunt us to do better with
some celestial dance of the faders.
That impression shouldn't detract
from the fact that an automix facility is
one of the most important develop-
ments in studio technology since the
multi -track tape recorder. This is
particularly true in the Case of much
recent electro-music, where a com-
plex interplay of sounds and textures
can only be achieved with non real-
time techniques of sound manipula-
tion. However, the cost of a typical
automix facility has generally put it in
the realms of fantasy for all but the
top-flight 24 -track plus studios who
can afford the £100,000 or so for a
Neve computer -mix console. That's
until now, for the CPE-800 Compu-
Editor really provides an economic
alternative.

A Break With The
Past

Roland's studio equipment is a

recent addition to their range, but
hitherto has been confined to 'effects'
(the Roland Rack) or microprocessor
control of analogue synthesisers (the
MC -8 Micro -Composer), rather than
units directly concerned with the
recording and playback chain itself.
So, the Compu-Editor is something of
a break with the past, and its exis-
tence reflects initiative on the part of
Roland in America rather than Roland
in Japan. In fact, the original Ameri-
can design was conceived for com-
puter -controlled mixing of a multi -
keyboard set-up, but the gestation
period resulted in a much more
generally applicable unit. A valuable
aspect of the Compu-Editor is that it is
designed as an update for any existing
studio. With a RSD 16 into 4 desk and
a TEAC 8 -track machine, the Compu-
Editor instantly adds the sophisti-
cation of computer -mixing.

The unit has been out for about 9
months, but it has only been available
in this country for the past
few months. At the moment, the
Compu-Editor is being sold by only
Roland themselves and Turnkey.
Whilst it normally retails for around
£3,500, Turnkey are offering it at a
considerably reduced 'special price',
and will also set it up in the studio of
an interested customer, in order to
give them an in situ demonstration of
its capabilities.

Design
The Compu-Editor is split into two

units: firstly, the CPE-800 control unit
which houses the 15 faders, the
microprocessor, 32K of RAM,
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The CPE-800 control unit.

function controls, time and memory
displays and controls, and a SMPTE
time code generating program with
read and write capabilities; secondly,
there's the VCA-800 unit which con-
sists of 15 VCAs receiving control
voltages from the control unit and,
typically, interfaces with a mixing
desk via individual channel outputs
and monitor returns. The faders
operate by changing the DC voltage
fed to opto-isolators. The lighf-
variable resistance in turn adjusts the
gain of a subsequent amplifier. Each
resultant voltage is fed to a de -

multiplexing A/D converter which
translates the 0-10 V fader setting into
binary code, representing 128 steps
from +9 dB (10V DC) to -36 dB (1V
DC). 110 steps of 0.39 dB provide
more resolution in the working area of
the faders.

Since brightness changes in an
opto-isolator are not instantaneous
(off/on takes 10 msec, on/off takes
100 msec), control of the amplifier
passes from the opto-solator to a FET
circuit for instantaneous gain
switching. The fader position code is
stored in the onboard RAM and this
can be read, edited, or saved onto
tape as the situation dictates.

The CPE-800 generates the
SMPTE time code used world-wide
and this enables the control unit to
lock onto and synchronise fader
movements. The data resulting from

L. _1

addressing pages of RAM relevant to a
particular mix is a multiplexed after
D/A conversion and the 15 control
voltages outputted via multi -core to
the VCA-800 unit. The VCAs in this
unit also work around opto-isolators,
and, unlike many other VCAs that
demonstrate audible level clipping,
these modules are really quiet. The
excellent specifications for the VCA-
800 attest to this: -95 dBm for noise,
80 dB (10 kHz) for crosstalk, and 15
Hz to 30 kHz - 1 dB for frequency
response.

Use
To start the automix, it's necessary

to transfer the SMPTE code from the
Compu-Editor to a spare track on the
multi -track machine that you're
using. The timing track is then fed
back to the Compu-Editor, and, if the
two machines are started at about the
same time, the Compu-Editor locks
onto the SMPTE code ensuring
sync with the audio tracks on the
multi -track. On selecting 'start', the
time display shows the time read from
the tape track in hours, minutes and
seconds.

In addition, there's a memory
percentage display that registers the
amount of available memory left for
mix storage. In order to program a
mix, the 'write' mode is selected on
whatever channels you wish to work
with, Engaging the 'start' button

results in the SMPTE code clocking
the display upwards and puts the
operator in the real-time mix record
mode. As the faders are brought up,
so the memory display starts to count
down. The rate at which the memory
is used up is totally dependent on the
number of channels that you're using
and the activity of the faders. Thus, if
you were doing a manic mix -down for
a piece of post -Stockhausen elec-
tronic music, you'd probably find
yourself (or, rather, the Compu-
Editor) running out of mix time pretty
rapidly. On the other hand, if you
elected just to have a simple fade-in
and fade-out, and very little else
moving during the course of a mix,
then you could theoretically go on for
about 100 hours!

The mix can either be done in one
sitting (true real-time mixing) or as a
number of mixes spread over the 15
channels (overdub mixing). In the
latter case, the tape motion is halted
after working with an initial set of
faders, 'stop' engaged to process data
and reset the CPE-800, and the tape
rewound. The next group of faders is
then selected with 'write', and the tape
recorder and Compu-Editor started
again. In addition to fader data, the
'write' mode will also allow a 'mute'
instruction selected on particular
channels to be sent to RAM. The
'mute' function switches off the
channel FET and the resultant OV DC
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is converted to the lowest fader code.
Having finished a mix, the unit is

readied for playback by engag-
ing 'read' on all channels. Pressing
'start' results in data being read from
RAM and relevant control voltages
being outputted to the VCA-800.
Since the faders don't actually move
when a stored mix is read, a couple of
level comparators are built into each
channel for LED indication of whether
the fader position is higher or lower
than the setting being recalled from
memory. This facility also enables the
operator to rewrite mix data by using
the comparator LEDs to match levels
with a particular point on the previous
mix and then 'punch in' a new fader
movement.

The contents of onboard RAM can
be saved onto cassette and loaded
back, though, with a normal mix, it's
possible to get about 4 different mixes
in the internal memory without having
to dump onto tape.

By connecting an oscilloscope to X
and Y gain output sockets on the back
of the CPE-800, it's possible to see a
fader position display that graphi-
cally shows the setting of all 15
control voltages at once. Although not
required in the 'manual' or 'write'
modes, this facility is fairly essential
when reading a mix from memory,
especially if one wants some idea of
whether an increase in dynamic level
is due to an increase in performer
dynamics or the action of a fader.
During playback, it may often be
necessary to override a particular

The VCA-800.

fader, i.e., returning to real-time
control, and a 'manual' key results in
the position of a particular fader
setting the gain signal to the VCA-800,
regardless of the computer mode.

As well as the SMPTE mode, there
are also two other modes of timing:
firstly, the 'internal clock' mode,
which results in the timing sync being
derived from the Compu-Editor itself,
rather than from a timing code on the
multi -track, and also allows the use of
a 'halt' function for event recording of

a complex mix; secondly, there's a
'scene' mode, which allows scenes or
patches to be set up and recalled in
sequence. The three modes, 'SMPTE',
'internal clock' and 'scene', are
selected by a timing mode select
switch, which, for some curious
reason, is situated on the back panel
of the CPE-800.

Aside from the automation update
application of the Compu-Editor in
budget studios, there's also no reason
why it shouldn't find favour with larger

studios wishing to expand computer -
mixing facilities. Furthermore, the
fact that the CPE-800 provides control
voltage outputs means that it is
equally suitable for, say, providing a
computerised lighting board in
theatres.

Thanks to Andrew Stirlingof Turnkey for
demonstrating the Compu-Editor. Anyone
interested in knowing more about this
excellent unit, or seeing it in action, should
contact him on 01-440-9221.
Dr. David Ellis E&M M
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4 TERMINAL REGS: uA78MG in power mini -dip case 5-30V @1/2A
£1.00. uA79MG Negative version of above £1.20. Only 4 extra
components required (50p extra) to make a fully variable supply! Data
supplied.

1W AMP PANELS: A01 1 - Compact audio amp intended for record
player on panel 95 x 65mm including vol control and switch,
complete with knobs. Apart from amp circuitry built around LM380N
or TBA820M, there is a speed control circuit using 5 transistors. 9V
operation, connection data supplied. ONLY £1.50.

VU METERS: V006 - Very attractive 55 x 48mm scaled -20 to +5dB.
250uA movement. ONLY £1.75, or £3.00 pr.

OP -AMP PSU KIT: Al 98 -All parts + instructions to make a 50mA +
15, 0, -15V supply from mains input. ONLY £1.95.

COPPER CLAD BOARD: K522 - All pieces too small for our
etching kits. Mostly double sided fibreglass. 250gm (approx. 110sq
ins) for just £1.00.

JOB LOT OF COMPONENTS: 9500 1N4006; 10000 .033/50;
22000 10pF/50; 1500.22/12; 11000 270pF/50; 15000 68pF/50.
30000 various resistors. Total 112,500 components for £400 inc.'
VAT & carr.

12 VOLT INDICATORS: Ideal for light chasers etc. Miniature 1 2V
75mA wire ended lamps in yellow, red, green, blue and clear. 10p'
each. 20 each colour, total 100 for £5.50.

BUY A COMPLETE RANGE OF COMPONENTS
AND THESE PACKS WILL HELP YOU. All packs
contain full spec. brand new marked devices - sent by
return of post. VAT inclusive prices. K001 -50V
ceramic plate capacitors 5%, 10of each value 22pF to
1,000pF, total 210. £4.80. K002 - Extended range
22pF to 0.1uF, 330 values £7.66. K003 - Polyester
capacitors. 10 each of these values 0.1, 0.015, 0.022,
0.033, 0.047, 0.068, 0.1, 0.15, 0.22, 0.33, 0.47u, 110
altogether for £5.40. K004 Mylar capacitors, min -
100V type 10 each all values from 1,000pF to
10,000pF. Total 130 for £4.70 K007 - Electrolytic
capacitors 25V working small physical size 10 each
of these popular values 1, 22, 7, 10, 22, 47. 100uF.
Total 70 for £3.59. K008 - Extended range, as above,
also including 220, 470 and 1000uF. Total of 100 for
£6.35. K021 - Miniature carbon film 5% resistors
CR25 or similar 10 of each value from 1OR to 1M. E12
series. Total 610 resistors £5.95. K022 - Extended
range. Total 850 resistors from 1R to 10M £8.20.
K041 - Zener diodes 400mW 5% BZY88 etc. 10 of
each value from 2.7V to 36V. E24 series. Total 280 for
£15.95. - New K051 LEDs - 10 each red, green &
yellow 3mm & 5mm with clips. Total 60 LEDs for
£8.95.
ALFAC PCB TRANSFERS: Lines, curves, dots,
pads, DIL pads etc. Pack of 13 different sheets £6.15.

A504 - Black case 50 x 50 x 78mm with octal base.
PCB inside has 24V reed relay, 200V 7A SCR, 4 x 5A
200V rects etc. 60p.

BARGAIN LIST NO. 13: 10 A4 Pages!! Hundreds of
different items!! Switches, pots, relays, C's, R's,
semi's, connectors, panels etc. etc. Send 9 x4 SAE for
your FREE copy of never to be repeated bargains!!

SPECIAL INTRODUCTORY OFFERS TO
E&MM READERS

E M1 100 6 8uF 35V tants f10
EM2 20 100V 1 2A stud int'ing rects £4
EM 3 1 8" x ' 2" NAB spool £2
EM4 1000 1N4148 £12
EMS 1000 1 N4003 £20
EM6 100 BCY70 £8
EM7 10 2N3055 f4
EM8 20 sub -min SPCO slide swit'es £2
EM9 100 0 luF 35V tants £5
EMI() 100 BC182I3 f4

DISC CERAMICS: 0.22uF 12V 9mm dia.
Ideal for decoupling. 100 for £2.75; 1000
£20.00. 0.05uF 12V 15mm dia. 100 £1.50;
1000 £12.00. Pack of disc ceramics, assorted
values and voltages - 200 for f1.00.
TRANSFORMERS: Mains primary, 50V 20A
sec. £20.00. Mains pri. 110V 15A sec.
£30.00; 20A £40.00.
TRANSISTOR PACK K516: Take advantage
of this unbelievable offer!! Small signal NPN/
PNP transistors in plastic package at an
incredibly low, low price! Almost all are
marked with type number - almost all are full
spec devices, some have bent leads. Over 30
different types have been found by us,
including BC184 / 212 / 238 / 307 / 328;
6E196/7; ZTX107/8/9/342/450/550 etc..
Only available as a mixed pack at f3 100; f7
250; £25 1000.
1 N4006 DIODES: Special purchase of 1A
rects, Russian made. Packed in boxes of 300,
£8.50 per box; 4 boxes £30.00; 10 boxes
f 75.00.

All prices include VAT Just add 50p post toad orders SAE bulk buyers list - Official orders from schools etc welcome

CALC CHIPS 60p!!! New full spec, supplied with data. Type MK50321 - full function
including memory. ONLY 60p
DISPLAYS: 8 and 9 digit 7 -segment bubble type for above chips - most have minor faults
dud segment etc. Mixture of 2 or 3 different types with data. 5 for £1.00.

COMPONENT PACKS: K503 - 150 wirewound resistors, 1W -12W. Wide range of values.
£2.00. K511 - 200 small value poly, mica, ceramic caps from a few pF to 0.2uF £1.20. K518
- 200 disc ceramic caps. Big variety of values and voltages. £1.00.
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* Priority order form * VAT inclusive prices * Quantity prices for bulk buyers. - Send 75p for your copy NOW!!
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ADVANCED MUSIC SYNTHESIS

. .. or is there more to this
than meets the ear?

by Alan Davies
Undeniably some of the most
interesting and frequently em-
ployed special effects in re-

cent popular music have been various
treatments and subtle uses of the
human voice and the qualities which
it possesses. A very good example of
the use of the untreated voice is David
Bowie's 'Ashes to Ashes'. A close
examination of this reveals an ex-
tremely compelling use of back-
ground voices which seem to half
chant, half whisper the words of the
song. This has the effect of drawing
the listener's interest to it just in the
same way as two people whispering
across the room arouses a curiosity as
to what is being said. This ploy
commands attention and is certainly
a powerful musical 'hook'.

Another common effect which
trades upon vocal qualities is the
ubiquitous Wah-Wah pedal - crea-
tively used in the film music 'Theme
from Shaft'. Related to this are the
'Mouth Tube' and the much more
sophisticated 'Vocoder'. One of the
earliest examples of the use of the
latter's sound in popular music was
'Sparky's Magic Piano'. More recently
ELO's 'Mister Blue Sky' and tele-
vision's talking robot 'Metal Mickey'
have both used this equipment.

But why this fascination with vocal
effects? To explain this it is important
to appreciate the way in which the
human ear responds to sounds. Re-
cent research has shown that the
hearing system is not only sensi-
tive to the frequency and amplitude of
an incoming signal but also to the way
in which both these parameters vary
temporally. For example, if a pure sine
wave (no harmonics) of constant
pitch and amplitude is played to a
listener then he soon tires of this - the
ear becomes fatigued by the stimu-
lus. If however the signal is mildly
frequency modulated (i.e. a slight
vibrato introduced) at a rate of say 8-
10 Hz then the ear is able to sustain a
greater exposure to this before fatigue
sets in. The same principle applies to
the introduction of amplitude modu-
lation (tremolo): in both cases the
incoming signal is more interesting to
the ear. If the principles of frequency
and amplitude modulation are now
extended to waveforms having much
higher harmonic contents (such as a
ramp wave) then this is even more
interesting as modulations of the
fundamental then produce more
complex modulations of the har-
monic structure resulting in an ex-
tremely 'active' sound. This discus-
sion tends to suggest that there are
receptors within the auditory system
which are 'tuned' to detect both fre-

In this article we take a look at some methods of electronic speech production
and manipulation and investigate some applications of this technology in the
recording industry and the rapidly expanding market for the 'talking chip'.

'Twas brillig, and the slithy toves
Did gyre and gimble in the wabe;

All mimsy were the borogoves,
And the mome raths outgrabe.

'Beware the Jabberwock, my son!
The jaws that bite, the claws that catch!

Beware the Jubjub bird, and shun
The frumious Bandersnatch!'

quency and amplitude variations in
an incoming signal. Indeed it has
been shown that they are even cap-
able of determining the shape of the
modulating waveforms! Thus it is
transients within a sound which are
important to maintain interest and
also very important when it comes to
the recognition of, for example, musi-
cal instruments or speech.

This may be easily seen when you
try to simulate the sounds of conven-
tional musical instruments on a syn-
thesiser. The problem arises from the
fact that it is very difficult to intro-
duce sufficient variation of both fre-
quency and amplitude into the wave-
forms produced. With sounds of short
duration then it is just about pos-
sible to deceive the ear but with any
sustained sound such as the imitation
of a held violin or oboe note then the
ear is able to detect the too regular
nature of the waveform and labels it
as electronically generated. With the
advent of the new generation of com-
puter synthesisers (such as the Fair -
light CM I) then the real-time control of
frequency and amplitude parameters
is possible to a very fine degree but it.
is still difficult to produce a really
convincing 'held sound' - the wave-
forms are still too 'perfect' and do not
possess the unpredictable irregulari-
ties common to all natural sounds.

So, the human ear is highly sensi-
tive to changes in an incoming signal
and this is a clue as tothe power of the
human voice as a communicator and
also its magnetic attraction when
used for special effects. There is no
more flexible sound generator known
to man than the human voice. It is

capable of extremely precise ampli-
tude, frequency and harmonic con-
trol over a relatively wide range re-
sulting in a vast repertoire of ex-
pression.

How is the human voice able to
achieve all this? Let's take a closer
look at the way in which speech is
produced and the reasons why cer-
tain sounds are described as pos-
sessing a 'vocal character'.

From 'Jabberwocky' - Lewis Carroll
Reproduced by kind permission of
Frederick Warne Publishers.

Speech is composed of two main
component sounds:
(1) VOICED SOUNDS. These are pro-

duced when air from the lungs
is forced between the vocal
chords, which are situated in the
windpipe, causing these mem-
branes to vibrate and a pulsat-
ing column of air to enter the
mouth and nasal cavities. The
fundamental pitch of the resul-
tant note is determined by the
length, thickness and tension of
the vocal chords.

(2) UNVOICED SOUNDS. If the air
from the lungs is not forced
through the vocal chords but
simply expelled through the
mouth then unvoiced sounds
such as 'r or 'h' are produced.
These are very similar in nature
to the sounds which may be
produced by the filtering of a
'white noise' source.

The shape of the mouth and the
nasal cavities determines the charac-
ter of both the above types of sound -
they act as complex filters, the re-
sponse of which is variable by alter-
ing the shape of the mouth. (Try
vocalising the sound 'ah' and then
slowly altering the shape of the mouth
and listen carefully for the changes in
the harmonic structure which results
from this. All the vowel sounds can be
produced in this manner). Precise
variations are obtained by move-
ments of the tongue and lips which
alter the resonant features of the filter
system, creating areas in which cer-
tain frequencies are boosted and
others cut. The ranges in which fre-
quencies are boosted are known as
formant bands (which are also pre-
sent in the resonant structures of
musical instruments and largely
account for their different sounds -
each instrument can be said to have
its own formant 'fingerprint'). The lips
play a particularly important role in
the production of sounds which may
be distinguished by their dynamic
amplitude characteristics such as the
percussive attack transients in

sounds such as 'p'.
Overall then, the voice may be

regarded as a complex sound gene-
rating instrument consisting of an
amplitude and frequency controlled
oscillator (vocal chords and lungs),
noise generator (lungs) and a set of
formant filters (mouth and nasal cavi-
ties). Viewed in this light it would
seem that the basic ingredients re-
quired for voice production are avail-
able on a conventional music synthe-
siser and it poses the question as to
the feasibility of producing vocal
sounds using conventional synthe-
sis techniques. These would involve
using a voltage controlled oscillator to
simulate the vocal chords (ensur-
ing that the waveform produced is
sufficiently rich in harmonic content,
e.g. a pulse wave) and a noise gene-
rator for the unvoiced sounds. Cir-
cuitry would be required to switch
back and forth between these two
sound sources depending on whether
voiced or unvoiced sounds were de-
sired. For the filtering section, a bank
of voltage controlled bandpass filters
could be used each tuned to a quarter
or third of an octave apart, covering
the area of the audio band in which
speech components are most promi-
nent (approx. 150-8000 Hz). The
array of filters would be similar to
those employed in a graphic equaliser
except that those of course are not;
voltage controlled. If you possess a
graphic equaliser with sufficient fre-
quency discrimination between its
bands - preferably a 20 channel unit -
then you can have a go at simulating
various vowel shapes on it by using a
pulse wave as a signal source and
adjusting the slider controls to
approximate the outlines of the fre-
quency spectra of the vowel shapes
shown in Figure 1. Interesting backing
sounds for songs may be produced in
this way especially if the output from
the equaliser be passed through a
chorus unit producing not just one
vowel sound but a multiple effect.

Thus far the possibility of speech
production using conventional syn-
thesis techniques seems on the
cards. However, it is when consider-
ing the extremely complicated con-
trol voltages which would be required
to manipulate the filter bank that we
come up against the main snag with
this system.

How can we overcome this prob-
lem? One possibility is to store the
control voltages digitally resulting in a
hybrid analogue - digital speech syn-
thesiser. Control voltages would be
stored in ROM (Read Only Memory)
and a microprocessor could read
these out and convert them via a D/A
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(Digital to Analogue) converter into
analogue voltages for the filter bank.
This would enable a limited vocabu-
lary of words to be produced governed
by the storage capacity of the ROM.

A slightly different approach to
speech synthesis and one which is
now becoming more commonplace is
the entirely digital system. This in
some ways is an extension of the one
described above, in that the com-
ponents of words are stored in ROM.
Now the data stored is such that when
read out and fed through a D/A
converter, the analogue voltage pro-
duced is no longer just a control
voltage to be applied to a filter bank
but may be immediately fed to an
amplifier and will produce the desired
sound of say a vowel or consonant.
The beauty of this system is that
instead of having to store lots of
control voltages - up to 22 for each
sound in a large hybrid system con-
sisting of 22 bandpass filter chan-
nels - it is now possible to store less
values for the same resultant sound. A
further extension of this principle
leads to even more compact storage
of words.

Consider the following:

better; batter; matter; match; fetch;
mud
It is possible to divide these up into

component sounds:
better - (1)beh (2)tur
batter - (3)bah (2)tur
matter - (4)mah (2)tur
match - (4)mah (5)ch
fetch - (6)feh (5)ch
mud - (7)muh (8)d

From these individual compo-
nents it is now possible to make
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Amp.  
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Figure 2. Block diagram of a typical vocoder.

new words such as:
fetter (6)feh (2)tur
batch (3)bah (5)ch
bed (1)beh (8)d
bad (3)bah (8)d
mad (4)mah (8)d
much - (7)muh (5)ch
fed (6)feh (8)d
etc.

As may be seen, an extension of
this system will result in a large
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Figure 1. Guide to frequency spectra of vowel shapes.

vocabulary being available from rela-
tively few component parts. This is the
method which is used in various
devices such as the talking calculator
or spelling game or in anything which
uses a 'talking chip'.

So much for methods of producing
speech 'from scratch'. Let's return to
the topic of vocal special effects.
These make use of an existing human
voice and subject it to different forms
of electronic processing. One of the
most obvious of these is of course the
addition of either reverberation or
echo. Another is the use of a fre-
quency -shifter to generate the effect
of two voices singing together a fixed
interval apart. But perhaps one of the
most popular vocal effects units is the
vocoder.

Vocoding or VOice-CODING is not
a new concept. Indeed the original
idea was conceived before the
Second World War. There was interest
in Germany in the thirties due to the
military potential of the unit for en-
coding secret messages. The first
person to use the term vocoder to
describe a commercial unit was an
American called Homer Dudley who
in 1936 devised a machine for the
compression of the bandwidth of
speech for transmission purposes.
The modern vocoder still operates on
the same principles, namely that of
the real-time superimposition of
speech onto a 'carrier signal' -nowa-
days this usually means a musical
instrument.

Utilising this system it is possible
to make almost anything speak from a
guitar to a full symphony orchestra.

The 'way in which the unit works
may be seen by referring to the block
diagram of the circuitry of a typical
vocoder (Figure 2). This is somewhat
simplified but gives an overall view of
the processes involved. Speech is
input at point 'A' and is then split up
into discrete frequency bands by a
series of bandpass filters. At the
output of each of these there is an
envelope follower which produces a

DC voltage proportional to the ampli-
tude of the signal present in that
particular frequency band. The bank
of bandpass filters thus produces a
series of control voltages which pre-
cisely follow the frequency spectrum
of the incoming speech signal. These
control voltages are used to control a
bank of VCAs (Voltage Controlled
Amplifiers) as shown. Connected to
the signal input of each one of these is
the 'carrier signal' (e.g. guitar sound)
which enters the vocoder at point 'B'.
This carrier is used for the production
of the 'voiced' portions of the speech
and a noise generator for the 'un-
voiced'. The circuit which selects
either 'carrier' or 'noise' is the 'voiced/
unvoiced detector'. This compares
the relative levels of high and low
frequencies in the incoming speech
signal. When there is a higher pro-
portion of frequencies above 4000 Hz
than below, the noise generator is
switched in as the component of
speech being input at that moment
will be 'unvoiced'. The outputs of the
VCAs go to an identical bank of
bandpass filters to those used for the
analysis of the incoming speech sig-
nal. Therefore, the control voltages
derived from the speech input now
determine the amplitude of each fre-
quency band in the carrier signal
allowed through to the output sum-
ming amplifier. The speech has there-
fore imposed its frequency spectrum
on the musical carrier. Result - talk-
ing music!

The combination of the transient
nature of both speech and music
which this unit affords provides a
formidable tool for the making of
aurally, arresting sound effects which
if used sparingly will always demand
the listener's interest.

So, we have now considered some
methods of speech production and
processing but what of this Jabber-
wocky? Perhaps, when it comes to
effects, it's not so much what is said
but the way it sounds which is im-
portant! E&MM
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The FTPA41's big brother and
its possibilities have to wait
a little longer, as amidst the mail

I found a couple of requests for infor-
mation. Firstly, to Mr. Moore in York-
shire, my apologies for the delay - life
is currently hectic. I have tried a pas-
sive mid -range idea for bass or guitar,
and so far it's useless. My brainy col-
league, Dave Petersen, hopes to get to
an active unit design that might suit
as soon as he gets out from under-
neath a pile of work, and I think I can
suggest some useful alternatives in a
future article where I shall look speci-
fically at bass wirings.

Meanwhile, a brave beginner in
Tyne & Wear is about to buy his first
soldering iron and get stuck into his
guitar. Courage brother, if you can
spell reasonably, and can thread a
needle, then you have sufficient wit
and dexterity to wire your guitar any
way you like.

A couple of thoughts on the iron.
When I first started wiring guitars
and melting my first capacitors, I

used a little 15 watt Antex. As it
wasn't very hot. I damaged fewer
components than my fumblings de-
served. On the other hand, the iron
wasn't hot enough to solder to pot
casings. A 17 watt alternative to this
is available and while a beginner
will find this useful as tech-
nique develops, more heat will be
needed for proper shielding; like
soldering on to copper foil, pot cas-
ings, string earths and so on.

My regular iron in my home work-
shop is an industrial type solder
station with a transformer and inter-
changeable elements. I use a 370°C
for general work on guitars, a 430°C
occasionally for heavier stuff -earthing
and so on, and a 315°C for light work
like trying out different capacitor
values on taps or pots. It's a fairly
expensive set-up, and would be hard
to justify for occasional work or a
one-off job.

Antex make a 25 watt iron which
they say has a heat capacity equi-
valent to that of a 40 or 60 watt con-
ventional iron. I would advise a begin-
ner to use a well known make such as
this rather than to take pot luck in a
bubble -pack D.I.Y. store or spend the
earth on a professional set-up which
could collect more dust than wear.
This 25 watt iron is also available as a
kit with a stand and some general
advice on soldering. I think a stand,
and the accompanying bit of sponge
for cleaning the tip, is an absolute
essential.

Desolder braid will also prove use-
ful to the beginner, as in the early days
of soldering, much excess solder may
be splashed about. Desolder braid can
be used to clean up mistakes simply
by placing the braid against the solder
you wish to remove, and heating it
with the iron so that the solder soaks
into it. I have found clamping action
surgical foreceps extremely useful for
work in and on guitars, both from the
point of view of poking a bit of wire and
iron into a confined space, and from
the point of view of heatsinking com-
ponents and thin pick-up conductors.
A good medical supplies house will
usually stock a cheap line that will be
suitable. Alternatively, smooth grip
pliers will do. Personally, I prefer
the clamping forceps because you

Adrian Legg
can let go and leave them attached to
the work.

The specific query from our friend
in Tyne & Wear concerns the possi-
bilities offered by a pair of Law-
rence L 500's and a couple of push-
pull pots.

The L 500's first. I first came into
contact with these pick-ups a while
ago when I was asked to look at them
for another, sadly defunct, publica-
tion, and I enjoyed them very much,
but found them a little too limited
tonally for my own purposes. They are
covered, along with Schecter three
conductors, in my forthcoming book
"Customising Your Electric Guitar".
The L 500 is a rich, bartype high power

Red Hot

White - Tap

Black - Earth

Figure 1. Lawrence L 500 wiring.

humbucker which, setup right, will de-
liver the sort of full sound favoured by
heavy metal freaks all the time,
and most of us (not ashamed to admit
it) now and again. The unit is wired
three conductor and shield for overall
pick-up phase reverse and coil tap.
The ones I saw were sealed in epoxy,
so it was not possible to add another
conductor, nor did I find it possible to
check out if the coils were wound in
opposite directions or simply linked
out of phase. I shall assume, for the
sake of the diagrams here, that the
coils run in the same direction and
link out of phase - the effect using
these colours will be the same either
way. In Figure 1, you can see that it
would be logical to take red as hot,
black as earth, and white as the tap
wire. Lawrence recommend tapping
to earth via a capacitor, and if memory
serves me right, the value is .02uF. It
is (or was!) claimed in the accom-
panying wiring information sheet that
this retained the humbucking charac-
ter of the pick-up when tapped. I have
said before, and must repeat, thatthis
is not wholly correct. The .02 uF earth
tap shaves off the treble frequen-
cies from one coil, and thus as far
down as the capacitor threshold at
this impedance, the pick-up is effec-
tively single coil, and thus normal
single coil noise will be present from
the highs down to this level. Below
that level, some hum cancelling will
occur. Thus, if you were to use .05 uF
as tap capacitor, the background
noise would extend to a lower fre-
quency than if you used, say, .01 uF.
Obviously, there could be quite con -

Out to close
contacts B1J B2

Wiper

section

Al i= Switch
section

i= B1 -

Front
view

In to close
contacts Al/A2

i=A2c,

=.132i=

Rear
view

Figure 2. Push-pull switched pot
connections.

siderable tonal variation. The value of
a partial earth type tap via a capa-
citor is undoubted in terms of avoid-
ing volume drop on switching from
series coils to tapped mode, and it is
posible to achieve some nice tonal
variation and still retain enough
power to distort an amplifier fairly
healthily.

It is well worthwhile experiment-
ing with different value tap capacitors
as tonal results can vary quite con-
siderably. During the prototype work
for the circuit in the Vox Custom 25, I
found that I could achieve a very
passable "out of phase Strat" tone on
a rear humbucker by tapping the coil
nearest the bridge via one value
capacitor on a 241/4" scale, siting the
pick-up very specifically, but needed
a wildly different value to achieve the
same result on the same pick-up in
the same place on a 25'/2" scale. I also

To output
jack

To one
control

front rear
Black from
p. u.1

To one side of
pick-up selector

Diagonal wiring links for
phase reversal

From
centre of
pick-up
selector

Red from p.u.1

Figure 3. Pull switch used as phase
reverse (on volume control).

found that slight variations in capa-
citor value could have the effect of
moving the peak point of this tone
from one string to another, and even-
tually settled on a value that landed it
smack on the third, which is where the
classic back and centre mix on the
Strat shows to its best advantage
anyway. Whether or not you can
achieve this with a Lawrence I cannot
say, much depends on your guitar's
physical characteristics, and I do not
feel that the Lawrence is as versatile
as the Dimarzio X2N's which I in-

variably favour. However, experiment
will certainly lead you through some
interesting tones. Putting a couple of
different values at a time into the
circuit via a temporarily mounted
(break out the P.V.C. tape) SPDT will
give you a helpful A -B test facility. If
you really get interested, mount up all
the values you want to try on a double
tag board, get yourself a couple of
wires with hooded crocodile clips at
each end, and try different values at
different points in the guitar circuit. It
used to be said that guitarists couldn't
hear the difference between different
value tone control capacitors - don't
believe it.

Meanwhile, back at the specific
query, Figure 2 shows the back and
front view of an Allen-Bradley push-
pull pot. The top section is the normal
rotary variable resistor, values avail-
able that I know of are 250k ohms and
500k ohms. The pot has attracted
criticism in that the rotary motion can
feel too loose for some tastes, and that
having a nylon track, it can develop a
static crackle. I have used one on an
experimental base for some time now
and have had no problems, but I do
not like them for guitar as I suspect
that they are linear (I have no confir-
mation or otherwise of this) as I

cannot achieve the sudden sharpen-.
ing up with a lriF bypass capacitor
that I can with, say, the Dimarzio
1M ohm or 500k ohm pots. I could
argue the value of audio pots in other
situations, but I have had excellent
results with a 250k ohms linear pot for
tone.

Whatever, the bottom half of this
useful little beastie houses two
pairs of contacts. Pull the pot shaft out
and the lower pairs make, and the top
pairs break, push it in and the reverse
happens. Which reminds me of the
time Fender first brought out a pull-
out top boost on the Twin - for months
people were wandering around hope-
fully pulling the knobs off amps! A
similar thing happened to guitars
briefly when the Schecter custom
guitars made their debut.

Figure 3 shows how to wire it up
with a Lawrence for pick-up phase
reverse and volume in a one volume,
one tone and three-way selector gui-
tar, with the pot as volume.

22nF

From volume
pot

9 0

Ifront B rear
_ White

White tap wire - tap wi e
from p. u.1 from p u.2

Figure 4. Pull switch used as double
coiltap (on tone control).

Figure 4 shows how to wire another
in the same guitar for simultaneous
complete earth type tap on both pick-
ups and as tone control. Wire B to
earth would be replaced by a capa-
citor for a simultaneous partial tap.

E&MM
The Allen Bradley push-pull pots are

available in Britain from Chandler guitars.
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by Andy Emmerson

How do you choose which brand
of tape to use? Do you buy one
particular brand or do you take

whatever's going cheap this week?
In fact you cannot go far wrong

whichever brand you buy, as long as
you stay away from totally unknown
names. There are some apparent
bargains in really nasty tape made in
back rooms somewhere in the Taiwan
or Hong Kong area, though not all of
the "pirate" brands are bad. However,
you can be fairly certain that a tape
with a well-known name like Scotch,
TDK, Maxwell or Fuji will be all right,
as is a tape bearing the name of a VCR
manufacturer.

From time to time there are
shortages of blank tape and whole-
salers are then forced to import tapes
originally destined for the USA 'or
domestic Japanese market. Imported
VHS tapes are prefixed "T" instead of
"E" (e.g. T-120) and play for almost a
third longer (so the T-120 plays for
approximately two hours forty
minutes). These tapes are all right to
use despite what you may have read
elsewhere - if you check out some of
the pre-recorded film tapes you'll find
that a number are on T-127 blanks
and the professional duplicators
would not use them if they might
harm your (or their) machines.

One little known fact is that you
often get more tape than you pay for! A
nominal three hour tape usually has a
little extra which is useful if the
programme you are recording over-
runs. Experience shows that Scotch
tapes give one minute to spare while
JVC and Thorn give up to five minutes
extra. The RCA VK-250 tapes are the
most generous, with about 10 minutes
to spare.

This is not to say that everyone
uses the whole length of the tape. A
recent survey revealed that 55 per
cent of users did not use all the time
available for recording on a cassette.
A large number wasted 15 or even 30
minutes recording time per cassette.
This is probably true; I know I do this
myself and usually you can't help it.
The programmes do not always run to
schedule and also, if a programme
lasts 100 minutes you have little
option but to use a two hour tape.

The same survey, which was
directed at VHS users, showed that 65
per cent of them purchased only the
E-180 length, just 20 per cent bought
the E-120 size and the remaining 15
per cent purchased selectively ac-
cording to their specific require-
ments. It's a safe bet that most E -30's
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VHS and Beta video cassettes under test in the quality control laboratory at 3M.

are sold to businesses for demonstrat-
ing and advertising films.

If you believe surveys you'll be
interested to know that the majority of
video users are within the age group
30 to 45 years and their main use of
video is to record movies on the
television they are unable to watch
when transmitted. The fact that you
are reading this article probably
indicates you don't fit this mould -
among younger people there is a

growing interest in the new dimension
which video gives to music. Currently
they are not worried by the lack of
stereo or hi-fi sound but there will
come a time when consumers will
demand better sound, which will
generate the need for a new breed of
video.

Of course, you may be more
concerned with the price of video
cassettes. I must admit I am an addict
with some 70 tapes - in fact I have
resorted to buying secondhand films
from duplicating houses to re -use in
order to satisfy my voracious appetite.
But if you're forced to buy new and
feel like being patriotic you might
pause to think there is only one brand
of video tape manufactured in Great
Britain, and that's Scotch. The manu-

facturing plant is located near
Swansea in south Wales and produces
video cassettes in all the popular
formats (VHS, Beta and VCR). VCC will
be added this autumn and for Philips
1500 and 1700 users the news is that

 the VCR tape production line will be
maintained for at least a year. Longer
lengths of VHS are promised (prob-
ably E-240) and not before time, the
cardboard sleeve (which let the
product down) will be replaced by a
plastic one.

The Welsh factory currently
exports to 41 countries in Europe and
the Middle East and plans to
quadruple production during the next
two years, such is the demand. Scotch
recently celebrated their silver anni-
versary in video tape manufacturing,
though until recently this was all for
the professional and broadcast
market. Still, if it's good enough for the
broadcasters it's probably good
enough for you and me.

Changing the subject; do you
remember all that fuss last autumn
about the mini video recorder an-
nounced by Technicolor? The news is
that a European (PAL system) version
will be available in time for Christmas
this year. Using quarter inch tape, the

unit is smaller than other VCRs and is
a portable machine, weighing just
over 3 kilograms. A matching colour
camera is also available.

Because of the machine's small
size the length of tape in the cassette
is limited to a maximum of 45
minutes. To record TV programmes
you will be able to buy a combined
portable colour TV set and VCR
weighing 9 kg. Somehow I cannot see
any real advantage in this unique
system - the tapes aren't long
enough to record films or most TV
programmes and the size/weight
advantage is not sufficiently great
over a Beta or VHS portable. But I'll
probably be proved wrong - I still say
video discs will not catch on with the
British public though I grudgingly
concede they might be better than
tape for commercial and business
training and instructional purposes.

By the way, have you noticed how
film industry companies are getting
into video? I have just mentioned
Technicolor, and Eumig, the movie
camera people, are about to market a
VHS portable system here. Pentax are
doing the same thing in Japan. Watch
this space for further developments!

E&MM
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Guide to Electronic Music Techniques
PHASING

Many terms used in electronic
music are surrounded by
mystery. The musician is

blinded by the technical jargon of the
engineer and the engineer is often
perplexed by the terms used in music.
This month and in future issues we
will be taking one or more of these
terms and describing them with the
aim of removing some of this
mystique. Phasing is a technique very
popular today, but was first used
many years ago as far back as the
Beatles era at the Abbey Road Studio.
In simple terms, phasing as it is
meant in the musical effects sense,
involves delaying a signal for a small
amount of time (by storing it) and then
mixing the delayed signal with the
undelayed.

Now, because any complex sound
(and music of course is a very good
example) consists of many frequenc-
ies, each component of the signal
when delayed by a fixed amount and
then added to the original will pro-
duce a new signal, whose individual
frequency component levels will have
changed according to the frequency
of the component being considered
and the length of the delay intro-
duced. In simple terms, due to the
wavelength of the individual fre-
quency components, some frequenc-
ies wilt be completely cancelled,
some will increase in amplitude and
some will not change very much at all.
It all depends upon the phase
relationship of the signal that comes
out of the delay unit with respect to
the undelayed signal. For example, if
a 1kHz signal is delayed by one half
period (0.5 mS), then the output of the
delay device will be exactly 180° out
of phase with the original signal and
therefore cancellation will occur at
this frequency.

In fact, cancellation will occur at
all frequencies at which the delay
time is an odd number of half periods.
This produces what is known as a
comb filter because of the shape of its
frequency response, as shown in
Figure 1.
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Figure 1. Typical comb filter response.
However, the story does not end

here because the time delay intro-
duced must be slowly changed from
shorter to longer, longer to shorter and
so on. The rate at which the delay is
changed is made to be about 0.5Hz.
As the delay time changes, the
frequencies at which the notches and
peaks occur in the comb filter
response also change and this
'modulation' of the delay time has the
effect of shifting the frequency
response in Figure 1 from side to side.

Paul Conway

At a modulation rate of 0.5Hz
therefore, different frequencies will
add and cancel in any two second
period when added to the original
signal, producing the characteristic
phasing effect used so often today.

In simple terms then, the basic
requirements fora Phaser are:
1. A variable delay system for audio
frequencies.
2. A low frequency oscillator.
3. An audio mixer (adder).

Any phasing effects unit can be
defined by the general system block
diagram shown in Figure 2.

When phasing was first used many
years ago it was achieved by record-
ing the material twice on two tape
recorders and then replaying the two
recordings together; but with the
speed of one of the machines being
constantly increased and decreased
at a rate of about 0.5Hz.

When the outputs of the two
machines were added together they

produced the same effect as that
produced by modern systems. The
'delay line' in this case being a tape
recorder.

It should be becoming clear now
that a vital part of the phaser system is
the delay line. Modern systems need
not use tape and as 'electronic delay'
is vital to many audio effects, some
modern methods of realising this in
practice will be described.

Let us first remember that the
process of delaying a signal is
achieved by storing it for a period of
time. Furthermore, if it is required to
achieve cancellation as with the
phaser, then the delay line must be
able to store a signal for half of one
cycle, i.e. 180°. The longest storage
time must therefore be defined by the
lowest frequency at which a 'notch' is
required in our comb filter. So, the
maximum delay time will define the
lowest frequency of operation. For
example, if it is required to produce
phasing effects down to Middle C
which is around 256Hz, then:
1 Period = 3.9mS
'/2 Period = 1.95mS

It can be seen then that our delay
line must be able to store an audio
signal for about 2mS.

There are several methods of
producing 'live' delay (sometimes
referred to as delay in 'Real Time').
Almost every electronic component
introduces some delay, even a piece
of wire. Some methods are of course
impractical, for example taking the
speed of signal propagation as

Input

Low pass
filter
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°senator.

Mixer

Output

Figure 2. Block diagram of a modern phaser.
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Figure 3. Digital phaser block diagram.

300000 metres per second in wire
would require a length of approxi-
mately 363 miles for a 2mS delay!
Electro-mechanical delay lines can
be used (the spring line being a very
common type) but they suffer from
the disadvantage of poor frequency
response, fixed delay and large physi-
cal size. Electronic phase shift net-
works can be used but it is difficult to
produce large time delays over a wide
range of frequencies.

More recently analogue shift regis-
ters have become available and these
provide a much more attractive solu-
tion. The difference between this type
of delay and all the others is that the
signal is sampled at a certain fre-
quency. Each sample (i.e. the in-
stantaneous amplitude) is stored in a
small capacitor. It can be shown that
as long as this sampling process
occurs at at least twice the highest
input frequency, the original signal
can be recovered. The individual
samples are then shifted down the
line using an electronic clock, the
input signal finally appearing at the
output N clock pulses later. For
example, if the highest frequency to
be used is 10kHz, the clock rate would
have to be at 20kHz, i.e. a sample
being taken every 50uS. Therefore if it
were required to store the signal for
2mS, there would have to be 2mS/
50uS = 40 sample stores.

Analogue shift registers are often
referred to as 'Bucket Brigade' delay
lines because the method of storing
the signal and shifting it is analogous
to a line of men passing buckets of
water to each other, the amount of
water in each 'bucket' representing
the instantaneous amplitude of the
signal when sampled. The detailed
operation of these devices is of course
more complex but this simplification
illustrates the principles involved.
The 'delay modulation' is now
achieved simply by changing the
clock frequency as it is this that
determines how long it takes for a
signal to get from input to output.

As a final comment, it is possible
to convert the signal into digital
numbers using an analogue to digital
converter. If this is done, the signal is
now in digital form and can be
delayed using a digital shift register.
These are much cheaper than their
analogue counterparts but the cost is
offset by the expensive input ana-
logue to digital converter and digital to
analogue converter required at the
output in order to convert the digital
signals back into analogue form. This
is known as digital delay and, as the
cost of the converters comes down,
offers a very attractive alternative to
the analogue system. A block diagram
of a digital phaser is shown in Figure 3.
The digital system has the advantage
that it does not degrade the original
signal, whereas analogue methods
introduce noise and distortion which
increase as more delay is used.

E&MM
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AT YOUR SERVICE - 30 YEARS OF ELECTRONICS EXPERTISE...

MARK SHAKESPEARE

WHEN YOU BUILD A WERE' ORGAN WITH
WERSI electronic organs are the creme de la creme of electronic organs, each instrument
has superlative performance and incorporates advanced engineering design making
WERSI the number one choice for famous artists like Klaus Wunderlich, Franz Lambert
and Mark Shakespeare. Because, however, WERSI instruments were designed for home
construction, the saving of approximately 60% of the completed instrument price makes
them opportune for all to own.
You need have no qualms about Home construction - instruction manuals are easy to
follow, and Electro-Voice with thirty years of experience of electronics
guarantee to support you (free of charge) from start to completion of your organ (evening
and weekend telephone engineering service available).
Electro-Voice now have four fully equipped studios - each supported by a team which
includes a professional demonstrator and fully trained engineers. We appreciate that
buying/building a WERSI organ represents a big decision - that's why we think it
important that our customers have the opportunity to see, hear and discuss fully the very
special WERSI concept. Meet the Electro-Voice team and enjoy without any obligation a
very personal demonstration of the WERSI organ of your choice (addresses below).

Mark Shakespeare music ".I, )i)ll Li/a' IC is the title of Mat k",
very latest album and includes titles Thing .11c Mincers', '11 Lot (o)

'Bemoan rtiont;te.. '.11/11.1 Selection' and many more. Take -One: 'Themes from well-known movies
including 'Cai.alind. The I I 'ay Ile II 'err'. 'Right -Frei., 'Xanathi. .1 rlbuch of Gold: Many of your

favourites: '(.opacabana". 'Feelino% 'Sedaka Syniopation3'. Con t rasts: A selection
of music perlormed by Mark Shakespeare and Jack Ferguson.

(ALBUM OR CASSETTE AVAILABLE FROM ELECTRO-VOICE HEAD OFFICE - see coupon below)

'Head Office & Showroom: Nottingham: Ipswich: Scotland:
Maple Cross Industrial Estate, 389 Aspley Lane, 486 Felixstowe Road, 626 Lanark Road.
Denham Way. Rickmansworth, Herts. Nottingham. Ipswich, Suffolk. Juniper Green, Edinburgh 14
Tel- (Rickmansworth) 75381 Tel (Nottingham) 296311 Tel (Ipswich 0473) 710051 Tel (Edinburgh 031) 441 4248

L

":4 TheVoice of Wersi.
SALES Ltd

Name Address
Tel

0 Please send me the 104 page catalogue. I enclose £1 to cover postage and handling. Please send me Mark Shakespeare Record Cassette £4.30 (p&p inc.)

Record (No. of copies) Cassette (No. of copies)
Send to: Electro Voice, FREEPOST, Rickmansworth, Herts RD3 6FP.
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OrganTalk Ken Lenton-Smith

()organ scores for classical
music have always been avail-
able, those for popular music

having become more numerous with
the rise in popularity of the electronic
organ over the last few decades. Even
so, in the popular field it will often be
found that an organ arrangement of a
given composition simply does not
exist. Therefore the only course open
is to arrive at a self -arrangement for
the three staves. This does not neces-
sarily imply the use of manuscript
paper (though not a bad idea at that),
but rather getting used to employing a
method of instant re -arrangement of
the musical data.

This could be termed extempori-
sation and, although it is possible to
extemporise with any musical instru-
ment, none is better suited to this
than the organ. Some knowledge of
music is necessary before any de-
gree of success is achieved here but
the goal will be well worth any amount
of time and thought expended in the
process.

In a recent article in this series, the
question of the type of music notation
was discussed, the matter having
been raised by a reader. We sug-
gested that standard methods were
the only way of learning to understand
what was happening musically. At the
same time, 'Rudiments of Music' was
mentioned as good bedtime reading:
this type of book sets the beginner on
the right track - learning to sight read.
The first hurdle will have been cleared
when certain rudiments have been
mastered - the staves, positions of
notes and their durations, time signa-
tures and accidentals.

By now our player will be able to
read a single note melody with accu-
racy and will be encouraged until
faced with reading several notes
simultaneously, especially playing
chords. Noticing that chord symbols
are indicated on the music, why not
use the automatic chords, he rea-
sons? After all, this facility was part of
the cost of the organ, was it not? He
manages some quite pleasing results
and tends to continue to use this
method of playing but probably
makes no musical progress beyond
this stage.

However good an automatic chord
system, the choice of chords is
severely_ limited: the effect begins to
pall after a while, his music sounding
increasingly mechanical. No doubt he
will admire the player who can sit
down and play sheet music (even
three staves) at sight, realising that
that this ability is not necessarily a
'gift' but something attained through
past hard work. In some cases, how-

, ever, sight -readers play the score
perfectly but somewhat woodenly -
rather in the style of a player -piano
being fed a paper roll. Without his

RE -ARRANGING SHEET MUSIC

music he may be completely
stumped: although an excellent
reader, his knowledge of the
mechanics of music may be so limi-
ted that he cannot improvise and the
best he can do is attempt to bring a
photographic memory into play. So
perfect sight-reading may not be as
enviable as would at first appear.

At this point it should be explained
why piano scores are unsuitable for
an organ and require considerable
modification. The (acoustic) piano is
a percussive instrument and, once
the hammers have struck their
strings, the sound dies away fairly
rapidly - even if the keys are con-
tinually held down. The Harpsichord
and Piano stops on an organ have
circuitry designed to follow the same
characteristics as their acoustic
counterparts, but organ tones of the
conventional type will sound as long
as the keys are depressed. The organ
is a sustained note instrument in con-
trast to the percussive piano so that
piano music can sound totally wrong
when played on an organ, especially
where the left hand part is concerned.

The type of extemporisation called
for when using piano music involves
taking the music apart mentally and
putting it together again in suitable
form for two manuals and pedals. The
piano's treble clef part can often be
played as written on the solo manual
but the bass clef has to be re -or-
ganised between the accompaniment
manual and pedal. If the original
score has chord symbols indicated it
will be easier to re -arrange. 'Buskers
Albums' are the easiest to work from
as the musical information is reduced
to the bare essentials - a single note
melody line and chord symbols.

Not being limited to someone
else's written instructions, the or-
ganist's own arrangement can be as
simple - or as complex - as he likes.

The Solo manual and Pedal parts pre-
sent no difficulties but the Accom-
paniment requires a good deal of
patience at first: rather like learning to
ride a bicycle, once you have the
knack it is not too difficult. Let us look
at a few guidelines, leaving the
Accorripaniment as the last aspect to
consider.

Right Hand
Until completely familiar with re-

arranging, it is best to play a simple
melody line on the Solo manual. This
single note line is taken straight off
the piano music. 'Buskers Albums'
score in this respect in that the
melody line is all you are presented
with whereas it may be somewhat
buried in the treble clef of a piano
score.

Naturally, you have to find your
own registration as none will be
shown. An instrument which offers in-
stant changes by means of presets is
a great advantage but the main idea
should be to get the melody over
clearly and with gentle incisiveness.
Remember that it is effective to take
the vibrato off as a registration
change, perhaps using Chorale in-
stead. An interesting effect is ob-
tained with vibrato on one manual but
not on the other if the controls allow
this.

When some proficiency has been
obtained, the melody can be rein-
forced by using block chords which
follow the general sequence to be
mentioned when dealing with the
Accompaniment manual. If 16' pitch
is used for anything but a single note
melody line it is best to transpose the
right hand part up one octave to
prevent chords sounding dull and
muddy. Even if the player is capable
of chords in both hands, a single note
melody line is quite often the most
effective.

Provided that some degree of
music reading has been attained, the
right hand part poses no real prob-
lems, except possibly remembering
to make changes in registration and
finding the right moment to do so. A
'Buskers Album' style of score is
shown in Figure 1, which contains all
the information required.

Chord symbols are always shown
in these albums but not always on
piano scores. For a start, at least, it is
best to avoid piano music without
those symbols.

Pedal Part
This need be no more than the root

note of the indicated chord, played on
the appropriate beat(s) of the bar. In
3/4 time the pedal will fall on the first
beat whilst in 4/4 time on the first and
third beats. Much will depend on the
player's taste and the tempo con-
cerned. Latin-American rhythms, for
example, offer plenty of scope for
pedal patterns. Even so, the actual
note played will always be the root in a
simple arrangement.

Repeating the same pedal note
twice, or even four times, in each bar
can become a little monotonous, so
an alternating pattern can be used
instead. In this case, the alternating
note is usually the fifth of the chord.
Indeed, any other note of the chord
can be used for alternating with the
root. Eventually, when familiar with
the various notes that make up
chords, a walking bass pattern can be
employed. Some instruments are fit-
ted with controls for walking bass but
it will often be found that patterns are
only available over major chords: this
is another reason for not using be-
ginners aids once some progress has
been made musically.

Occasionally, the chord indicated
takes the form 'X/Y' where X is the
chord concerned and Y is the sug

Bossa Nova
f:

C ° . 43 0 ---------,
14 9 Jtlb ir 6ci. .

C+ Fmaj9 C+ Cm7 D7 E129 Gb9

11 II 2 1

417 . J -  I

Fmaj9 C+ Fmaj9 Cm7 F7 Cm7 F7

::etc.
¶ 4:**;"": .

J 'i , / J -0 r r
1317

,II
1317maj7 B66 Dm7

,,,

G7 Dm7 G7 Gm7 C7 C+

Figure 1. A 'Buskers Album' type of score.
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gested pedal note to be used with it.
For example Cm7/F guides the player
to the C minor seventh chord with F as
the pedal note. Obeying this type of
suggestion is usually effective.

Pedal registration must be chosen
to accord with the other voices i n use,
particularly the Solo manual. If it is
available, pedal Sustain is best re-
served for slower numbers - espe-
cially those in 3/4 time. Little else
needs to be mentioned regarding the
pedal part at this stage as, like the
right hand part, it is simple to select
from printed music. However, the
pedal line is the foundation of the
harmony and so it is important to feel

for the correct pedal: practising in
stockinged feet often helps in this
respect.

Left Hand
This aspect has been left until last

as it calls for rather more concen-
tration and an idea of chord forma-
tion. Even if harmony is a familiar
subject, the way the chord informa-
tion is used makes a great deal of
difference to the final result. In fact,
the left hand part is often the making
of a good light entertainment organist:
to verify this, listen to a skilled player
performing. There is no doubt that the
all-important left hand sorts out the

men from the boys.
Chord books are published from

which it will be seen that there are
hundreds of different chords to
choose from. Most of these are varia-
tions on four themes - major, minor,
seventh and diminished chords. The
120 -bass accordion is an example of
the basic requirements which, after
eliminating bass notes, counter -
basses and duplicated chord but-
tons, has just 48 chords available:
these are the four chords previously
mentioned as applied to the twelve
chromatic notes. Some of these
chords are used frequently and others
only occasionally because popular

music tends to be written in a limited
number of key signatures to suit
transposing instruments such as
trumpet, saxophone and clarinet. In
practice, the task of forming and
memorising chords is not therefore all
that formidable.

Another encouraging aspect is

that chord sequences soon start to
become known as they are often simi-
lar in totally different tunes. In next
month's issue we will examine a
method of arriving at given chords
once the key signatures of the major
scales are known and also the chord
'shorthand' used in sheet music.

E&MM

National Home Electronic Organ Festival

Brenda Hayward.

Over 2,000 residential organ en-
thusiasts have just spent
a whole week at the first Nat-

ional Home Electronic Organ Festival
held in Pontin's Tower Beach Holiday
Camp at Prestatyn, North Wales, and
already plans are under way for
another festival next year.

Bob Chapple, the festival organi-
ser and Cled Griffin, the festival pro-.
ducer gathered together at Prest-
atyn many of the top concert and
recording electronic organists, sev-
eral of the largest organ companies
and many of the finest teachers.

This made it possible to produce a
festival which catered for every need
of the residents, with a continuous
daily programme of demonstrations,
teaching sessions and concerts.

To readers of this magazine the
Wersi display would have been of con-
siderable interest. All their organ,
synthesiser and keyboard models
were on display for anyone to sit down
and play. Wersi also had the use of a
chalet where interested constructors
were shown the basics of assembling
their kits and the principles of solder-
ing.

On the Thomas stand every model
was available and behind the scenes
they had a small group teaching
studio with six organists at a time
under the expert instruction of Tony
Bayliss. None of these people had
ever played any kind of musical
instrument before, yet by the end of
the week they were able to play simple
tunes using both manuals and pedals.

Trevor Daniels of Crumar Organs
and David Shepherd of Rogers/Gul-
bransen Organs provided regular
teaching sessions on many aspects of
organ playing. Other organ com-
panies represented included Conn,
Lowrey, Cavendish, Kawai, National,
Yamaha, Marlborough and Gem.

Special teaching groups were re-
gularly held by Roy Neal, Alec Leader,
Brian Hazelby and Brenda Hayward,
who is the authoress of The Organ
Master books featured recently as a
special offer (August 1981 issue of
E&MM). Brenda used an overhead
projector to give a visual impact to her
teaching of left-hand chord forma-
tion and creating introductions,
middle fill-ins and endings, modu-
lation and transposition; subjects
which most home organists are never
taught.

The evening concerts were the
great attraction with Brian Sharp,
Tony Back, Bryan Rodwell, George
Blackmore, Trevor Daniels, Mark
Shakespeare, Keith Evans, Jerry
Allen, Dave Smith, Tony Peglar and
many other artists providing a rich
variety of talent and entertainment.

Whether your interest was in
choosing a new organ, learning how to
play better or in just being enter-
tained The National Home Electronic
Organ Festival provided every oppor-
tunity, with the added attraction of
enjoying a week with like-minded
'Organ -Nuts!'

E&MM

A theory class in progress.

Part of the large Wersi stand.
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INSTANT MUSICIAN!
Casio introduce the VL-Tone, a

unique musical instrument. If you've never
been able to play a note before, you can
now: write music, play music, add rhythms,
change speeds, change sounds.

All that- and an amazing ADSR'
function lets you create millions of
different sound variations.
* 29 keys
* 5 preset sounds

(piano, fantasy,
violin, flute, guitar)

* 10 built-in auto
rhythms

* One key play and
auto play

* 100 note memory
* Variable pitch.

control
* Built-in speaker,

links up with audio
amplifier

* Six function
calculator

* Size: 11/8"H x 113/4"W x 3"D
* 4 AA size batteries or

optional AC adaptor

Try it for yourself at your musical
specialist. Try the One -key play, the 5
preset sounds, the Autoplay, the 10 Auto -
rhythms. And try to stop yourself buying it!

S

SOUND BREAKTHROUGH!
Once again Casio break through

with a development in the musical world
that out -dates the competition.

With the new Casiotone 202 you
can choose from up to 49 preset
sounds, including piano, harp, organ and
electric bass.

To go with it, there's Casio's unique
sound selection system with memory
that retains four chosen voices; built-in
amplifier and speaker; plus connections
for external amplification.

All this at the astonishing price of
£325. For value and quality it's unbeatable.

*4 Octave keyboard
*8 note polyphonic
* Pre-settable tone

memory retains 4
different sounds

* 3 step vibrato
*Sustain switch
*Variable pitch control
* Built-in speaker
* External output socket
* Headphone socket
* Size: 31/2"H x 343/32"W

X 113/16"D

* Only weighs 161bs.

CAS I 0
WHAT WILL THEY THINK OF NEXT?

Ask for details of the VL-Tone, the 202 and the complete range at your local Casiotone retailer.
CASIO ELECTRONICS COMPANY LIMITED, SHAIBURN HOUSE, 28 SCRUTTON STREET, LONDON EC2A 4TY. Tel: 01-377 9087. E&MM 11
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I

With power back-up for memories and programs!

NEW FX-602P
LCD dot matrix
scrolling display. 32 to
512 program steps. 22
to 88 memories. 33
parentheses, 11 levels.
Editing by cursor.
Jumps.
9.6 x 71 x 141.2mm.
100g.

(RRP £84.95) £74.95
Plus FREE Professional
Programming Pack
(RRP £12.95)

als

NEW FX-3600P
Up to 38 steps and 2
programs, plus 7
memories. 18 paren-
theses, 6 levels. 61
functions, including
Integrals & Regressional
Analysis. Long life
Lithium battery.
8.7 x 71.5 x 134mm. 64g.

(RRP £25.95) £22.95

World's most powerful'
alarm chronograph watchBASIC pocket computer

CASIO FX-702P

C;i4c04,44)wWtt"It.11lagsagalagaagigliaglit2
,--.1L.,31.111111111111115.211

(RRP £134.95)

ONLY £119.95
High speed computer using BASIC language, with program/data
storage on cassette tape via optional FA -2 adaptor.
AVAILABLE SOON: Plug in ROM program modules and FP -10
Mini Printer for program/data printout.
LCD dot matrix scrolling display. Input can be varied from 1680
program steps, with 26 independent memories. to 80 program
steps with 226 memories. plus text display memory (string and
string manipulations). all with power back-up. Up to 10 program
storage.
Subroutines: 10 levels. FOR NEXT looping, 8 levels.
Debugging by tracing. Editing by moving cursor.
55 built-in functions including Regressional Analysis and
Correlation Coefficient all usable in programs. Program/data
storage on cassette tape. Two lithium batteries give
approximately 200 hours continuous use, with Auto Power Off
after 6 mins disuse.
Dimensions: 17 x 165 x 82mm. x 64 x 31). Weight 180g (6.3oz).

FX-602P Advanced programmable. Up to 512 steps £74.95
Plus FREE Professional Programmable Pack (RRP £12.95)

***NEW!*** FX3600P 38 program steps £22.95

World's most versatile

CASIO AX -210

I (RRP E34.95)

I ONLY £29.95
 Hourly time signal "Big Ben" chimes at noon. Easily switched on
I or off.

Countdown alarm timer mode
I  *Amazing ANALOGUE display, plus digital countdown. Normal

and net times from 1 to 60 minutes with automatic retrieval of pre -
1 entered time.

Stopwatch mode
I  ANALOGUE count up, with digital timing of net, lap and first

and second place times from 1/100 sec to 1 hour. Confirmation

1signal.Easy setting of times and alarm with forward and backward
stepping and rapid run facility. Dimensions: 9.25 x 35 x 36mm
approx. Mineral glass. Long life lithium battery. Accuracy ±15

I seconds/month.

10 alternative displays
Over 60 useful functions
ANALOGUE display of time plus:-
* Digital time display, 12 or 24

hour system.
* Digital date, month and year,

plus day flag.
* Full month calendar display,

current month.
 Full month calendar display,

next month.
Auto calendar pre-programmed to
the year 2029.
Dual time modes
* ANALOGUE display of local
time, plus digital second time
zone, 12 or 24 hour system.
Alarm mode
'ANALOGUE time with "Alarm
Set" digital time, 24 hour system.
AM/PM and "alarm on" indicators.
Buzzer for 20 seconds, or select
"Dixieland" "Green Sleeves" or
"My Darling Clementine".

THESE SPACE INVADERS WILL ALARM YOU l*CLAIRVOYANT CALCULATOR
CASIO PROGRAMMABLESI* Casio's most amazing watches ever! I Fortune Teller, Matchmaker, Calendar and

-frf!fr- !Alarm Clock
CASIO FT -7CA90 (left)

I £19.95*

I CA901 (right)
£29.95

I

I

ITime and auto calendar. calculator, alarm, hourly
chimes. stopwatch. dual time.

I DIGITAL SPACE INVADER GAME.

NEW MG -885
"Game II" and
calculator. Full memory
and % plus 3 level
digital space invader
game.

(RRP £12.95) £10.95
The highly successful
MG -880 calculator/game
plus FREE cubik puzzle

ONLY £10.95

1/4 Delivery normally by return of post. Prices include VAT and P & P.

I

1

 mese1
esmamosiiiiupgima

(RRP £18.95)

ONLY -£16.95
Predictions of individual fortunes (Health;
Gambline/Investment, Business and Love) or the

I compatibility between two persons on any given
day.

16 digit clock. Auto calendar pre-programmed from
1901 to 2099. Daily alarm and hourly chimes can
be easily switched on or off. Calculator with full
memory, %. One year battery life (2 x LR44).

17.9 x 114 x 56.5mm ({-gx x 21"). 58g (2oz). With
wallet.

I
SHORT FORM CATALOGUE

Send your cheque, P.O, or phone your ACCESS of B'CARD number to: Available October
14p stamp appreciated

THE LEADING U.K. REPRESENTATIVE,
Dept. E&MM, /11,
164/167 East Road, Cambridge, CBI 1DBTEMPUS Tel: 0223 312866 r03 (3 YO3
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* *VIVID REALISM *
Sound is the criterion when judging a musical instrument. Our CASIOTONE
keyboards are outselling all others because of their superb reproduction, quality
and legendary reliability

Order today, play tomorrow

SECURICOR 24 hour delivery included in price, or RETURN OF POST
(small keyboards) or CASH & CARRY

0, The Professionals
THE EXCITING NEW CASIOTONE
CT -202

(RRP £325)
By Securicor ONLY £275

"Son of success...The two harpsichords demonstrate the Casiotone's
talent for sparkling, crystal clear tones. Even more impressive is the
clay." (Melody Maker).
8 -note polyphonic playing of 49 instruments over 4 octaves. 4 voice
memory function with push-button selection. 3 Vibrato settings and
Sustain switch. Integral amplifier and speaker (10 watts o/p). Line Out
and headphone jacks, Foot volume and sustain pedal jacks. Pitch control.

CASIOTONE MT -30

IRRP £115.00)

ONLY £95.00
22 instruments over 3 octaves. 4 -position sound memory. Battery
or mains. 0/P jack. Dims: 21/2 x 22% x 6Y,". 61b.

0 Vivid realism for beginner and expert
CT -401

(RRP £345)
By Securicor ONLY £295

8 -note polyphonic playing of 14 instruments over 4 octaves. 16 rhythm
functions with full -in auto rhythm. A fill-in button adds variety. Casio
Auto Chord system for one -finger accompaniment (major, minor and
seventh chords) or automatic chord and bass accompaniment. With
Vibrato. Delayed Vibrato, Sustain and Hold switches. Integral amplifier
and speaker. Line and headphone jacks. Foot volume and sustain pedal
jacks. Pitch control. AC only. 4. x 31i x 12} inches. Weight 28.2lbs.
CT -301. Similar to the 401 without Casio Auto Chord £199
MT -30. 22 instruments. 3 octaves. Vibrato, Sustain.
Mains/Battery. £95}<}*<1'000*{}**00**C/
BECOME AN INSTANT MUSICIAN
"Tomorrow's World" featured this resounding success. Hundreds sold
already. Create your own music with a VL-TONE. You combine the
sound, rhythm and tempo and the VL-TONE plays it back...beautifully!
CASIO VL-TONE (VL-1)
Electronic Musical Instrument

..... " 5
111 al 111

(RRP £39.95)
ONLY £35.95

This complete 29 note (expandable) synthesizer records and plays back
up to 100 notes. Enter the notes of a melody into the memory and recall
them in sequence with the One Key Play button, varying tempo and
duration of each keystroke to create a melody. Mistakes can be
corrected and individual notes added or deleted. Your best performance
can be re-recorded back into the memory, then re -played at a touch of
the Auto Play key. Choose an instrument (Piano, Violin, Flute, Guitar or
Fantasy) or switch to A.D.S.R. and program your own unique sound from
one of 80 million combinations. Select one of the ten Auto Rhythm
accompaniments, adjust the Tempo Control and play back your compo-
sition, then try a variation. Facilities: Digital display of notes and tempo.
Mains or battery operation with battery saving Auto Power Off, with
protection of the stored melody and preset A.D.S.R. data. Built-in
amplifier/speaker. Output jack. Pitch Control. 11} x 111 x 3 inches.
Weight 15.4oz.* * * * * * * * * * * * * * *

Illustrated catalogue of Casio and Casiotone 20p
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MICROPROCESSORS
This month we present a com-
plete general-purpose Z80
microprocessor board, called

the MPC (Memory -Processor -Clock).
The purpose of the MPC is to take the
hard work out of building micropro-
cessor -based projects. The board
contains a Z80 cpu, clock, memory
and I/O decoding logic, up to 4K of
static RAM and 8K of EPROM. This
makes it suitable for most small -to -
medium sized applications.

Whereas most processor boards
are intended to be used as part of a
system in a card rack or with cards
plugged into them, the MPC is de-
signed to function as a 'program-
mable component'. Its first applica-
tion is the 'Electric Drummer' pro-
ject following this article.

The MPC board

Circuit
The circuit diagram of the M PC board is shown in Figure 1. Memory address

decoding is provided for the following ranges:
MEMO -
MEM1 -
MEM2 -
MEM3 -
MEM4 -
MEM5 -
MEM6 -
MEM7 -

0000 - OFFF
1000 - 1FFF
2000 - 2FFF
3000 - 3FFF
4000 - 4FFF
5000 - 5FFF
6000 - 6FFF
7000 - 7FFF

MEMO addresses ROM1(IC 12), MEM I addresses ROM2(IC 13) and MEM2 is
decoded to address the four pairs of 2114 RAM's as follows:

104-5 : 2000 - 23FF
IC6-7 2400 - 27FF
IC8-9 : 2800 - 2BFF
1010-11: 2C00 - 2FFF

M EM 3, MEM4 and MEM5 are taken to edge connector P2 for external memory
expansion if required. I/O decoding is also done on the board and all the
decoded select lines (I/O 0 to I/O 3) are taken to the edge connectors.

The on -board clock, (IC17) is configured so that any combination of crystal
and capacitors may be used. Also, potentiometers may be inserted for
adjustment of frequency and range. These should be linked to ground if a
crystal is used. Manufacturers of the 74LS124 recommend that Vcc should be
less than 5V and provision is made on the board for the insertion of one or two
diodes to give the required voltage drop.

Links are provided on the board for the selection of:
(1) Main or auxiliary +5V supplies for the RAMs: the auxiliary supply may be

used to drive low -power CMOS RAMs.
(2) 2716/2732: each ROM socket may be individually selected for a 2K or 4K

EPROM.
The edge connector details are shown in Table 1. P1 supplies all the signals

required to drive up to four Z80 I/O devices (including interrupt vectoring) or
other I/O. All other signals are taken to connector P2. Thus, for most small
applications only connector P1 is needed. In most cases, if external devices are
kept close to the connector the busses do not need to be buffered. Thus the cost
of adding 'intelligence' to a system is kept to a minimum.

Construction
The PCB is double -sided and its size has been kept to 33/4"x 71/2". This means

that if the board is plugged into another PCB the height of the box required is still

Pin P1 P2

1 Ov MEM3
2 RD MREQ
3 M1 MEM4
4 0 clock. RFSH

5 INT MEM5
6 IORQ A15

7 Wk Al4
8 I/O 3 A13

9 I/O 2 Ail
10 I/O 1 Au
11 I/O 0 Am
12 Do A9

13 D: As
14 D2 A7

15 Do As
16 Do As
17 D5 A4

18 DC A3

19 D7 BUSRQ
20 Ac BUSAK
21 Ai WAIT
22 A2 HALT
23 +5Vaux NMI
24 +5Vmaal RESET

Table 1. The MPC board edge connectors.

reasonable. Initial versions of the board are not through -plated and some 200
through pins must be inserted in the board and soldered both sides. However, if
rime is available this should present no problem in construction.

Maplin's part number for the PCB is GA56L. No specific construction details
are given, since the circuit configuration may be changed to suit the
application. Part 2 of the 'Electric Drummer' project will contain details for using
the MPC board with this unit. E&MM
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NEXT MONTH
on sale at your newsagent from November 9th

December Issue

* A new look for E&MM as we
expand to 100 pages including
full colour that's filled with
even more features and reviews
for the electro-musician.

Having established E&MM in our
first year as essential reading
for the electronics and music
hobbyist, we take a big step
forward as we become THE
magazine for the Music Maker.

In December E&MM you'll find
features, reviews, workshops,
projects including:

* RICK WAKEMAN IN 1984
We examine in detail the music from his
latest LP and its presentation at a recent
live concert.

* ORCHESTRAL MANOEUVRES IN THE DARK
* SPECIAL REVIEWS

for Synthesiser, Guitar, Electronic
Percussion, Organ, Microphone, Amplifier
and Micro peripheral.

* SYNCLOCK
Here's the project you've been waiting
for - it's the smallest sequencer in the
world that is uniquely expandable in
parallel or series.

* HISTORY OF ELECTRONIC MUSIC -
new series

* SOUND ON STAGE
* MAKING NOTES - new series
PLUS our regular articles covering the world of Electro-Music.

Conquerthe chip!
The silicon 'Chip', the microprocessor, and the whole field of modern
electronics will revolutionise every human activity over the next decade ...
If you are looking for a new job or career, promotion, your
own business or simply want to keep abreast of modern
developments - you will need to master the subject. It
can be done simply and efficiently, in a practical way.:
No previous knowledge is needed. Write to us now -

,.without the slightest obligation....
We have been successfully training people in electronics,
at home, for over 40 years!

MASTER ELECTRONICS
LEARN

EING
THE

AND DOING
PRACTICAL WAY

BY SE
 Building an oscilloscope.  Recognition of components.
 Understanding circuit diagrams.  Handling all types Solid State 'Chips'.
 Carry out over 40 experiments on basic circuits and on digital electronics.
 Testing and servicing of Radio, T.V., Hi-Fi and all types of modern

computerised equipment.

MASTER MICROPROCESSORS
LEARN HOW TO REALLY UNDERSTAND MICROPROCESSORS, HOW
THEY WORK AND THEIR APPLICATION TO COMPUTER TECHNOLOGY.

 Complete Home Study Library  Programming
 Special Educational Microprocessor Equipment supplied
 Services of skilled tutor available throughout course

MASTER THE REST
 Radio Amateurs Licence  Logic/Digital techniques
 Examination courses (City & Guilds etc.) in electronics
 Semi -conductor technology
 Training Kits (Signal Generators, Digital Meters etc.)

Please send your FREE brochure
FAlthout obligation to

R N-
EAddress

E
BLOC CAPS PLEASE

am interested in -
PRACTICAL ELECTRONICS

MICROPROCESSORS

OTHER SUBJECTS
diesse state your Interest)

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
READING, BERKS. RG1 1BR E&MM/11/817R

SPECIAL PARTS FOR
PROJECTS IN THIS MAGAZINE
The following items shown in parts lists and
reviews in this issue of Electronics & Music Maker
are not listed in the current Maplin catalogue, but
are available from Maplin Electronic Supplies Ltd.
at the following prices:-

GA51F Soundbooster PCB f1.85
GA52G FX-Swell PCB f1.35
GA56L MCP Board (Please note that this pcb will
not be released until the concluding article for the
project is published) £5.75
RQ26D Op -Amps Their Principles and

Applications by J.B. Dance f4.15
WG45Y 33 Challenging Computer Games

For TRS80/Apple/PET by D. Chance
f5.50

WG57M Giant Handbook of Electronic
Circuits by R.A. Collins f11.75

YK26D Pedal Switch Box £5.95

Send orders to:

Maplin Electronic Supplies Ltd., map in
P.O. Box 3, Rayleigh, Essex.
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ELECTRIC DRUMMER
Part 1

by Peter Kershaw B.Sc

A versatile
programmable
drum computer,
featuring:
* Programming in real time, or step by step
* Comprehensive editing facilities including 'spread' and 'condense'

for best use of memory
* Sequence programming for composing the rhythm for an entire piece
* Rhythms and sequences may be stored on tape
* 14 drum sounds and external triggers in any combination
* Expandable
* Battery back-up option for memory

Most people are familiar
with the electronic 'rhy-
thm boxes' which have

been available for over a decade
and are now included in even the
cheapest home organs. The most
significant limitation of these is
that only a small number of preset
rhythms is available. However,
with low-cost microprocessor
control several sophisticated pro-
grammable drum synthesisers
have come onto the market (see
Warren Cann's review of the Linn
drum computer, September
E&MM).

The controller presented in
this article allows the user to
program rhythms in 'real time' or
step-by-step, to edit them, string
them together and to store rhy-
thms on tape if required. The unit
generates standard +15V trigger
pulses for 14 instruments plus an
accent output (to accentuate
selected beats) and a special 'hi -
hat open' output. LEDs show the
status of each trigger and the

position of the downbeat while
four 7 -segment displays show
beat number, rhythm number
and other variables.

Hardware Features
A block diagram of the drum

controller is shown in Figure 1.
The heart of the system is the
MPC board, which is described in
'Using Microprocessors' in this
issue. All the logic devices ope-
rate from the standard +5V sup-
ply. Also, ±15V supplies are used
for trigger outputs and for driving
analogue sound generators (if
these are not to be used the -15V
supply may be omitted).

The front panel layout is
shown in the photograph. Note
that the instruments specified are
arbitrary and apply to the sound
generator board to be described.

Operation
In order to illustrate the ope-

ration of the system a program-
ming and editing sequence will

be described. Let us assume that
the memory of the device is
empty. This will be the case at
power -up unless battery back-up
of the RAM is employed. This
option will be considered in Part
2.

First we have to allocate a
rhythm number. This is done by
pressing and holding RHYTHM
SELECT then + or -. The rhythm
number shown on the left-hand
display will be incremented or de-
cremented. When the desired
rhythm number has been selec-
ted, + or - is released.

In auto program mode the
system is programmed in real
time in sync with a tempo out-
put. The timing of a key depres-
sion will be resolved to the
nearest half -note, quarter -note,
eighth -note, etc. or triplets of
these. To select the desired re-
solution, RESOLUTION and + or -
are pressed. If, for example, 16th
note triplets are required, stop
when the display shows 16.

Now we are ready to program
the rhythm. Press PROGRAM
AUTO. The beat number will in-
crement from 1 to 96 then reset to
1 and repeat continuously at a
rate determined by the tempo
control. At the same time a trigger
is sent to the 'block' output every
quarter -note so that the player
can synchronise to the system
clock. If you do not want the
'block' to be the sync pulse (you
may want to program the 'block'
first) press BLOCK then, for ex-
ample, HIGH BONGO and that
becomes the sync output. When-
ever the beat number resets to 1
the downbeat lamp flashes.

To set the rhythm length press
END at the moment when you
want the beat number to reset to
1. If you dothis at about the end of
beat 16 you will have a 16 -beat
sequence. Now you can program
any combination of instruments
one or more at a time as the
rhythm cycles. If you find you do
not like the snare drum rhythm,
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Front panel layout.

for instance, you can press
CLEAR and SNARE DRUM and all
the snare drum beats will be
removed. If your drumming is a
little inaccurate it will be cor-
rected to the pre -selected reso-
lution. This applies to all the in-
struments and additional triggers
as well as to the ACCENT key.

Whereas most triggers give a
short +15V pulse output, the 'hi -
hat open' output remains high for
the whole beat length. When a
trigger channel is active its asso-

ciated lamp is turned on. When
there are enough instruments
programmed to make the sync
output unnecessary, pressing the
sync instrument button twice will
cancel sync and allow that instru-
ment to be programmed nor-
mally.

Programming is terminated by
pressing RUN/STOP.

The rhythm may now be edi-
ted. Step through the rhythm one
beat at a time by pressing BEAT
SELECT and + or -. The LEDs will

light to show which triggers are
selected and they will be turned
alternately on and off when the
trigger keys are pressed, modi-
fying the rhythm in memory. Of
course, a whole rhythm can be
built from scratch using this edit-
ing mode and it is an alternative
and possibly preferable way of
setting the bar length.

Two other rhythm editing
functions are provided. The
CLEAR key may be pressed with
BEAT SELECT or RHYTHM

a.
a.

E& MM
M PC Board

Multi digit display

Display driver

74C 917

n--
A0 - A2

Control & I/O select

g E&MM

To 17 LED
drivers

To 17 +15V
trigger
outputs

6 x 6
Key
matrix

Parallel I/O 2 x 8255

Data bus

INT

Timer

-r
Tempo

-15 0 f5 +15t tit
Power supplies

Tape
I/O

Figure 1. Block diagram of the Electric Drummer.

SELECT to clear a beat or rhythm.
The other editing function is rhy-
thm spreading and condensing.
To spread, press SPREAD/CON-
DENSE and +. As you press + the
spread factor in the right-hand
display will increment. To make
the system foolproof you must
release + and press END to exe-
cute the spread function. If the
spread factor was 2 the number of
beats will be doubled. If 3, it will
be tripled, thus allowing triplets to
be inserted.

The condense function is ini-
tiated as above but you should
press - instead of +. If the con-
densing factor is 2, every other
beat is removed (even -num-
bered beats). If it is 3, two out of
three beats are removed, thus
eradicating triplets. This function
is useful in making the most of
memory space.

Sequences
A sequence consists of several

rhythms strung together to make
a complete tune or song backing.
To program a sequence first
press SEQUENCE SELECT and +
or - to select a free sequence
number. Then press INSERT and
+ to set the insert mode. If we wish
to start with three repeats of
rhythm 2 we press RHYTHM
SELECT and + or - alone until
three repeats are indicated on the
right-hand display. When both the
number of repeats and the rhy-
thm number are as desired, press
ENTER to fix the data in the
sequence memory. When the
sequence is complete press
END.

To remove data from the
sequence press INSERT/DELETE
and -. Then step to the entry to be
deleted and press ENTER to re-
move it. You may also press
INSERT and + at any point in the
sequence to insert rhythms after
the currently displayed entry
without destroying those which
follow.

As an alternative to program-
ming in a number of repeats of a
rhythm you may program the re-
peat number to zero. This will
cause the rhythm to be repeated
indefinitely until the operator
presses the CHANGE key. The
sequence will then step onto the
next entry at the end of the
rhythm. When in the continuous
repeat mode the decimal points
of the display flash to show that
operator intervention is required.
This mode is particularly useful
for 'jamming' where the length of
a piece will vary.

In Part 2 we will give the circuit
diagrams and board layout of the
controller as well as suggested
sound generation and processing
circuits to use with the controller.

E&MM
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What to do with yourhands
on Friday the Thirteenth
Try out the latest in

creative music recording at
the 'Hands on Show', a
unique two day event of live

demos, new products, Work-
shops, in fact everything
multitrack, right from the
basics. You'll get hands on

experience of equipment
from leading manufacturers
and a chance to talk to their
experts.

Four to Twenty four
There's a new generation of

Personal Multitrack equipment by
Fostex. The ultimate suitcase
studio and affordable eight tracks

on quarter inch. And of course
Tascam, check out their full
range, right up to sixteen track.
Mix and compare the results with
mastering studio equipment by
Soundcraft. Hear their latest
twenty four track system, and find
out how they are cutting the cost
of studio ownership. And don't
miss the opportunity of doing your
own balance of Sergeant Pepper
on the original Studer four track,

which was used to record this
classic Beatles album.
Computers Galore

It's not just where creative
recording started, but also how

Fiir Imre iillorrniitiiin ;Ind \Voi ticket,:

urinkey

microchips are invading music.
There's the Movement real
drum rhythm computer and
Roland's latest Micro Composer.
Even if you have never played,
Casio's revolutionary VL-Tone
won't fail to amaze you. And a few
keystrokes on our Pet computer
will assemble an equipment
package at your command.
Ear Delights

Don't expect silent demos.
JBL, Tannoy and Auratone are
there to let you hear why their
systems are chosen for monitoring.
All the way from budget compacts
to multi driver monsters. AKG

cover the other end of sound with a
wide range of microphones and
accessories.
Effects Gallery

It's a unique opportunity for
direct comparison of the latest
studio effects, from harmonisers to
aural exciters. Stretch and squeeze
levels, frequencies and time with
signal processing by MXR, EXR,
Ashly, Rebis, Accessit and

others. Bring along a tape or use
the keyboards and guitars at hand
for a personal demo. Product
experts will answer every query.
Creative Workshop

If you make it through to
Friday night, stay on and hear
guest speakers talk multitrack.
The basic equipment, effects and
acoustics. Slides will be shown and
problems discussed. Attendance is
free, but please apply for tickets
now, last time we ran out of
chairs.

The 'Hands on Show' is being
held at the Clive Hotel in Primrose
Hill. On Friday November 13th

Adelaide Road

doors open at ten till the Workshop
at seven. For the superstitious,
same time Saturday, but open till
eight. We look forward to seeing
you there. Don't miss it.

8 East Barnet Road
New Barnet HERTS
Tel. 01-440 9221
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ULTRASONIC ALARM
Riscomp have just introduced a

new Ultrasonic Alarm Module, the
US4012, which operates at 40kHz,
giving a 5-25ft adjustable range.

The unit can be mounted in a wide
range of enclosures due to both
transducers being mounted on the
module.

Features include a 40 -second
'switch -on' delay, a fixed alarm time
and an inhibit period after an alarm to

avoid positive feedback caused by
slow siren decay.

Two LED indicators allow visual
set-up and a low stand-by consump-
tion of 15mA at 12V allows battery
back-up facilities.

The module, with full instructions,
is £10.95 + VAT, and a range of
accessories are also available.

For further information contact: Ris-
comp Ltd., 21 Duke Street, Princes Ris-
borough, Bucks HP17 OAT.

NEW KEF
LOUDSPEAKERS

KEF have just introduced four new
models in their 'C' series of loud-
speakers, which are intended for use
in living rooms of 'average' size. These
are the Coda II (see photograph),
Cantor II, Caprice II and Carlton II. All
four are the result of computer -aided
design and engineering techniques.

Coda II, retailing at around £80 per
pair (including VAT) is a two-way
bookshelf loudspeaker. Programme
rating is 50W; nominal impedance is
8 ohms. The design incorporates
computer -optimised crossover net-
works to aid performance and re-
liability. Efficiency is rated at 87dB
per watt at 1 metre. Peak sound
pressure levels (PSPLs) of 104dB are
comfortably achieved under normal
listening conditions.

Cantor II is based upon the suc-
cessful Celeste IV. Efficiency, pro-
gramme rating and PSPL specifi-
cations are as for the Coda II above. It
is housed in a traditionally styled
enclosure and is priced at around
£100 per pair.

Caprice II is a two-way system
employing the latest developments in
Bextrene - cone drive units, and
Carlton II is a quality floor -stand-
ing system. Both have programme
ratings of 100 Watts into nominal
impedance of 8 ohms. Both have effi-
ciencies in the medium range - 86
dB/W measured at lm, and both will
give PSPLs of up to 106dB in 'typical'
listening rooms.

Caprice II is available in simu-
lated walnut veneer with contrasting
brown textile grille (as are Coda II

and Cantor II) and costs around £150
per pair. Carlton II also comes with a
natural walnut veneer finish and re-
movable textile grille. Retail price is
about £230 per pair.

More information from: KEF Elec-
tronics Ltd., Tovil, Maidstone, Kent,
ME15 6QP.

DIGITAL THERMOMETER
Thandor have now added a Hand

Held Digital Thermometer to their
range of test equipment, namely the
TH301.

It has a temperature range of -50
to 750°C with 1°C resolution. The
readout is in the form of a large LCD. It
is housed in a tough, stylish plastic
case and is supplied with a battery
(giving up to 1000 hours operation)
and a fast response bead thermo-
couple.

Thandor offer a range of thermo-
couples as optional accessories,
covering the widest choice of applica-
tions, including mineral filled, hypo-
dermic, right angle and surface
thermocouples.

The retail price of the TH301 is
£59.50 + VAT.

More information from: Sinclair Elec-
tronics Ltd., London Road, St Ives, Hunt-
ingdon, Cambridgeshire PE17 4HJ.

ZX PRINTER
The new printer from Sinclair

Research, to complement the ZX
range of personal computers and
software, is now available. The printer
features full alphanumerics with 32
characters to the line, 9 lines to the
vertical inch at a speed of 50 c.p.s.
and high resolution graphics.

The printer connects to the com-
puter via a stackable connector which
allows the 16K RAM pack to be used at

FUNCTION GENERATOR
The Model 5020A from Sabtronics

is a bench top unit with a frequency
range 1Hz to 200KHz in five over-
lapping ranges. The waveforms avail-
able are a stable, low -distortion sine
wave, high linearity triangle wave,

the same time. The commands for the
printer include COPY, which prints out
what is on the TV screen, L LIST, which
prints the complete program, and L
PRINT, which prints copy to the
printer and not the screen.

The printer is supplied with a 65
foot roll of special aluminised paper.
The ZX printer is only available from
Sinclair, mail order, at £49.95 inc.
VAT, and a pack of five additional rolls
of paper are also available for £11.95.

and fast/fall time square wave.
The 5020A has a fine frequency

control for precision setting. The.
connections to the unit are made via
BNC connectors on the front panel.

For further information contact: Black
Star Ltd., 9a Crown Street, St Ives,
Cambridgeshire PE17 4EB.
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SPECIAL SECURITY PACKAGE DEALS FROM
DESIGNERS OF THE E&MM SECURIGARD SYSTEM

Complete 'Securigard' Kit
Includes case, all hardware,
components, internal siren, but not
rechargeable battery (extra £14.89)
£59.95 (inc. carriage)

INSTALLATION STARTER KIT

Includes bell, tamper -proof bell housing, one standard
pressure pad, two stairtread pressure pads, one
personal attack push-button, four flush mounting
contacts, six tamper -proof terminal blocks, 30 metres
four case cable, box of staples for cable fixing.
£37.95 (inc. carriage)

DOOR & WINDOW
SECURITY KIT

Includes 5 -lever high security mortice
deadlock (to use in addition to normal
nightlatch) and six window lockswith
special key.
£10.95 (inc. carriage)

ELECTRONICS

ALL ITEMS AVAILABLE INDIVIDUALLY PRICES ON APPLICATION

OUR BOOKLET 'PLANNING INSTALLING AND MAINTAINING HOME INTRUDER ALARM
SYSTEMS" AVAILABLE FREE OF CHARGE IF AN "A5' SIZE STAMPED (151/2p)

ADDRESSED ENVELOPE IS PROVIDED

LINTON ELECTRONICS
4 Helston Close, Linton
Burton -on -Trent, Staffordshire DE12 6PN
021-233-2400

R-117 3
flICIUMES
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Frij
HICTRINICS

COMPLETE SECURITY
PACKAGE

Includes all items detailed
above - a saving of £8.90
on items purchased
individually.
f99.95 (inc. carriage)
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POWER DIMMING
051 MODULES

* Fully isolated
* Multi channel common wiring lines
* Master dimming over banks
* Remote override
* Dead and all on-
* Low voltage feed lines
* Common neutral or live outputs

Power Dimming Modules
A range of isolated digitally controlled dimming modules, com-
plete with panels. Each type requires connection to the supply
/reference board.
Slave power controllers (SPC)
Controls up to 1000W via the slider. PRICES (1 of)
TGI suppressed/fused SPC £11.90
Slave power unit (SPU) SPU £9.90
Controls up to 1000W via a logic signal MC £7.20
from a remote slave RS £8.50
Master controllers (MC) Supply.... £18.20
Will master dim from 1 to a bank of 20
SPC units.
Remote slaves (RS)) (Preset)
Will override an SPC at a remote loca-
tion to the main system or control an
SPU
Supply/reference board Total your order up
Provides the necessary supply volt- and deduct
ages and signals to all units. Facili- £100 to £199..20%
ties for "Kill- and all on.- Supplies up £200 to £299..25%
to any combination of 50 modules. £300' 30%

SPECIAL
DISCOUNTS

Are available on
power dimmers

3 CHANNEL SOUND/
LIGHT CHASER

LB31000SLC (32.70

A high performance
sound to light system which

automatically switches to a chase when the
music ceases, Super sensitive with an anti -
interference circuit, the unit will operate from
practically any amp and control up to 1,000W/
channel, 5HZ to 70K. Controls: bass/mid/
treble/master sensitivity/chase speed.

STEREO DISCO
MIXER/PREAMP

LBPA3
M) Magnetic
C - Ceramic

E33.70
Magnetic or ceramic deck

versions please state
all the requirements of a stereo disco preamp
on one board, left and right deck mixers/tone
controls /m sc mixer/tones/ mic auto fade over
decks/and P F L The unit can be used with
either LB 100/150/250

Full set of pots - £8.63

2/4/8 CHANNELCHASER
LB81000LC

f28.00
An all logic chaser system for use with up to 8
channels at 1.000 watts each. Facilities include
footswich trigger and module cascading 116.
24. 32 channel, etc.), chase speed and re -cycle
delay.

PROGRAMMABLE -8
£114.90

P/P INS
£1.50

Complete
with blue

panel/white
letters

*8 channel 400W each
* 16. 32, 64, 128 patterns

*Automatic program recycle
*Adjustable cucle on/off speed
*Optically isolated, suppressed

* Either common Neutral or live lamps

An advanced lighting module allowing any chase or sequence
effects to be programmed, stored and recalled. Up to 128
patterns can then be replayed in the stored order, with control
ove the cycle on and off time. At the end of the program the
system re cycles to the start to maintain a continuous display.
Full monitoring on the control panel over the outputs and
control status is provided, and the program may be halted at any
time. Although removing the mains supply to the module will
delete the stored patterns the use of calculator type push
buttons allows speedy programming ready for the following
night's performance. The modeule obviously provides un-
limited effects and is a must for all serious lighting shows.

The Multi -4 is a comprehensive sound and chase module,
offering a wide range of forward, reverse or random effects,
with additional sound modulation facilities. Modes of opera-
tion are set on control pots which act as electronic switches.
The unit has a wide speed range and will accept virtually any
sound level input. The Multi 4 also provides monitor circuits
for LED driving. The triac outputs may be used to drive up to
4000W of lighting or up to 10 metres of rope lights.

MULTI -4
£54.90

Attractive blue panels
with white letters, com-
plete with LED moni-
tors, knobs and mains
illuminated switch.

£9.70

3 -WAY ACTIVE CROSSOVER
LBAC01
£17.90

Bass, mid/treble
active crossover with

stage booster, Available with crossover points
of 200 or 300Hz, and 2K or 3KHz (please
specify) LBPSU1 supply for LBAC01. 11 or 2).

3 CHANNEL SOUND/LIGHT
LB31000SL

f22.70
All the advantages

of the SLC without chase.
Controls bass. mid/treble/master sensitivity.

POWER AMPLIFIERS
Tough dealing power amps for use in sound
systems. Open/short circuit protection and
fused. Heavy gauge heatsinks and rugged o/p
devices (all operate down to 4 ohms

25W RMS
20Hz to 60K
0.07% THD
96DB S/N

LB25
£11.20

100W RMS
5Hz to 25K
0.1% THD

110DB S/N
L8100

£19.70

150W RMS
5Hz to 25K
0.1% THD

110DB S/N
LB150

£29.20

250W RMS
5Hz to 25K
0.1% THD
110DB S/N

LB250
£43.50

Note all models are avai able with either 500mV
or 775mV sensitivity. Please state when or-
dering

SUPPLY UNITS
LBPSU1
FOR PA3
AND AC01

7.20

LB25PS
FOR 1 '2
LB25

£11.20

LB100PS
FOR 1/2
L8100

f16.20

LB150PS
FOR 1/2
LB150

£19.00

L& B
ELECTRONIC MODULES

PROFESSIONAL ENGINEERING
BY PROFESSIONALS
DEPT E&MM 11

45 Wortley Road. West Croydon
Surrey CR0 3EB Tel 01-689 4138

Each module is manufactured from the highest
quality components, fully tested, supplied with a
connection and circuit diagram and guaranteed
for twelve months.
All prices shown are VAT inclusive. Please
include 50p post/packing except where indivi-
dually stated. To mail order send cheque/P.O./
Registered cash/Access number. C.O.D. ser-
vice £1 extra. For further information send a
s.a.e. stating which model.
PLEASE NOTE THIS COMPANY HAS NO CON-
NECTION WITH LB ELECTRONICS OF

HILLINGDON

4 CHANNEL SEQUENCER
LB41000LS

f19.20
A 4 channel sequence generator for banks of
lamps up to 1,000W per channel. Two speed
controls, cross effect to provide settings be-
tween seconds and rapid burst.
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AUTO SW
by Clive Button

Swell and sustain at
the touch of a pedal

* Accurate setting of
rhythm and lead levels
For use with any
amplified instrument
Battery operation

Afoot operated volume con-
trol, or swell pedal, is one of
simplest effects pedals

there is - it is also one of the most
useful. The most common appli-
cation is for reducing an instru-
ment's volume during accom-
paniment playing, allowing it to
be increased for a solo. Whilst it is
easy to set a pedal at either end,
i.e. minimum or maximum, a
half -way setting can be difficult to
duplicate accurately. The auto
swell enables the player to set a
consistent accompaniment level,
and increase the volume (at a
preset rate) by pressing a pedal.
When the pedal is released, the
volume reverts immediately to
the lower level. Noise and wear
problems associated with the
pedal operated pot type of mech-
anism are also eliminated.

The unit can be put to a variety
of uses and some of these will be
suggested in the section on appli-
cations.

The circuit is essentially a
voltage controlled amplifier, the
gain of which is controlled by a
variable rate ramp which is
initiated by a foot switch. The
advantages of this method over
such devices as a conventional
swell pedal or compressor unit
will only really become apparent
when you start to experiment with
the possible uses it can be put to
on guitar or keyboards.

The Circuit
The input is passed to ICla

inverting input via Cl and R1; this
first op -amp increases the signal
by a factor of four; its output
passes the signal to the circuit
comprising R3, C2, RV1 and TR3
(TR3 being the FET). This circuit
is in effect a variable potential
divider, the top half being R3, the
bottom half being the series
combination of RV1 and TR3

whose resistive value can be
altered by adjustment of RV1 or
control of the gate voltage on the
FET. C2 is for DC blocking only.
The output of this potential divider
is passed on to the second op -
amp IC1b via R4 and C3 and
finally via C4 to the output. So
what we have is an amplifier
whose gain is variable and can be
controlled by a DC voltage on the
gate of the FET. R9 and R10
provide a mid -point voltageforop-
amp biasing, decoupled by C6.

The circuit around TR1 and
TR2 gives us our control voltage,
by providing a variable speed
ramp voltage; this is achieved in
the following way: With S1 (a

B1

Input

01.
JK1

R1

100k

C1

100nF

R9
47k

R2 470k

E
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0
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uF

c4

IC1b 10uF
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o 0
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Figure 1. Auto -swell circuit diagram.
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Internal view of auto swell.
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Figure 2. PCB track layout component over ay and wiring.

single contact push -to -make
momentary action switch) in its
normally open position TR2 will
be forward biased via R12 and will
charge up C7 to positive supply
voltage. When S1 is closed TR2
will be cut off via R14 and no
longer supply a charging current
to C7, however the circuit con-
taining TR1 will be completed
giving a linear discharge path to
the voltage on C7, the rate of
which can be controlled by RV2.
This discharge ramp is passed on
to the gate of TR3 via RV3 which is
set for the gate voltage of the
particular FET used. The circuit is
powered by a PP3 9 -volt battery
that is switched on when the input
jack is inserted.

Construction
Assemble the PCB in the usual

way, following Figure 2. Also fit
wires of the appropriate length to
connect to the controls and jack
sockets. The board is designed to
fit in a Cliff CFS-1 pedal box which
comes with a switch similar to
Maplin's two pole latchswitch;
this needs to be modified as
follows. First, bend back the four
tabs holding the switch in the
frame, remove the switch and
disconnect the wire that comes
with the unit. Now is a good time

Batt ve

RV1

RV2

to drill the pedal box to take the
pots and jacks, whilst the fragile
parts are out of the box. Next, the
switch needs to be converted to
non -latching operation: push the
spring back and carefully remove
the action lever (see Figure 3).
Now solder the switch on to the
board, and mount the whole
assembly in the pedal. Note that
the switch is now upside down in
the bracket; because of the PCB
you will only be able to bend two of
the tabs over, but this should be
sufficient to hold everything
securely. Finally, wire up the
sockets and controls: don't forget
the battery negative lead, which
connects to the centre tag on the
stereo jack socket.

Setting Up
After the unit has been con-

structed RV3 will have to be set to
suit the gate voltage of the FET.
First of all plug the unit into an
amplifier and check that with an
input present, the output can be
varied in level by the range
control. If this is the case then set
RV3 to its mid -point, set the rate
control to fast and the range
control to x2, adjust RV3 such
that by pressing the switch you
just get a doubling in gain at the
output. The best way to do this is
to adjust RV3 to the end that gives
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no alteration in gain at all when
operating the switch, and
gradually advance it until a

doubling in level is achieved on
operation of the switch, leaving it
set at this point. This should
ensure that the FET is working
over its correct range and the
range control is correctly cali-
brated. The unit is then ready for
use.

Applications
The idea of this design was to

produce a simple effects pedal
that would give a gradual increase
in gain to a guitar or keyboard
signal at the touch of a foot
operated control, the rate of the
increase to be variable from
almost instantaneous to around 3
seconds and the amount of in-
crease variable from times two to
times 10. The original require-
ment being to give guitarists the
facility to apply sustain to indi-
vidual notes within a solo by
having a slow increase in gain that
could be applied as and when
required to counteract the natural
decay in volume of the string. At
this point I hear you all shout,
"Why not usea compressor"?Well,
the reason is that it cannot be
applied to just odd notes here and
there within a solo piece, and you
also have to alter your technique
to overcome the clipping effect to
notes where you don't want it.

Action
lever

E&MM

Tabs

Figure 3. Switch modification details.

Although this was the main
reason for designing the unit, it
was soon found that it could be
used to provide a vast number of
other effects, and not only on
guitar. I will mention a few of
these and leave it tothe construc-
tor to discover the full potential of
the unit. On guitar or keyboard it
can be used with a fairly fast rate
to produce violining or bowing
effects by applying it at the start of
each note played, or with a

slightly slower rate the sound of a
steel guitar can be imitated (very
effective on chords). It can be
used as a straight swell pedal with
the range set to mid -way, or with
the range set to x10 and the rate
on slow a very intense crescendo
effect can be obtained by playing
a chord, applying the effect and
letting it build in volume. With a

PARTS LIST FOR AUTO SWELL
Resistors - all 5% V1W carbon unless specified
R1,4,12,13 100k
R2 470k
R3,5 220k
R6,9.10 47k
R7,8 1M
R11 4k7
R14 10k
RV1 47k log pot
RV2 1M log pot
RV3 1 M hor. preset

Capacitors
CI,2,3,5
C4.6,7

Semiconductors
TR1,2
TR3
IC1

Miscellaneous
JK1
JK2

81

100n disc ceramic
10uF 35V PC electrolytic

BC182L
8F244
LF353

Stereo tack socket
Mono jack socket
Knob
Knob cap (blue)
PP3 clip
PCB
Pedal switch box
PP3 battery

4 off (M100K)
(M470K)

2 off (M220K)
3 off (M47K)
2 off (M1M)

(M4K7)
(MIOK)

(FW248)
(FW28F)

(WR64U)

4 off (YR75S)
3 off (FF04E)

2 off (Q855K)
(QFI6S)
(WQ31J)

(HF92A)
(HF90X)

2 off (YG40T)
2 off (QY01 B)

(HF28F)
(GA52G)
(YK260)

range of x2 and instantaneous
rate it can be used as a straight
boost for guitars and with the
range midway and the rate fairly
fast you can make it sound as if
you're playing backwards by
applying it on each note and
cutting it off sharply before play-
ing the next note. (Like the guitar
part on the Beatles' "Tomorrow
never knows.")

Because the unit is in circuit
all the time your instrument and
amplifier settings will have to be
adjusted to suit the way in which
the effect is to be used, but as a
guide you will find with the range
control set to its mid -position you
have a gain of unity, i.e. input
signal equals output signal (that
is with the switch in its normally
open position). E&MM
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Sequences
by Didier Bocquet
Pulse 004

Bocquet is one of the most
promising of the fine young
synthesiser players emerging

from France. Previously over-
shadowed by the Germans, and pena-
lised by bad management and insular
record companies, they are now
finding a receptive market elsewhere.

As one would anticipate, they play
with a great deal more obvious
passion, and very often with the
romanticism, that we would expect
from the land of Debussy and
Messaien.

I'm normally frightened off by the
mention of a Vocoder on an album
cover but I found that he uses the
Roland VP330 with string control
quite brilliantly. Bocquet 'vocodes'
sparingly and in such a way that the
strong emotion he produces instru-
mentally is heightened further still. In
fact, he is quite an advert for Roland
hardware. He uses the System 100
and the SH-7 Polysynth with digital
sequencer in addition to the VP330.
Also featured are a couple of Mini-
Moogs; a Crumar and a Yamaha grand
piano.

The track "Short Winding" shows
off what has become one of Bocquet's
trade marks ... namely some
crackling percussive sounds. As befits
an ex -rock drummer, the under-
pinning of his themes by strong varied
rhythms is felt on much of the album.
It's interesting to note that one of the
most successful German synthesiser
records of the last year "Synthesist"
(Sky 043) is also the work of some-
body better known as a drummer.

D)

Harald Grosskopf used to wave the
sticks for Ash Ra Tempel. Though the
Bocquet and the Grosskopf LPs are
very different, both artists show tre-
mendous skill in weaving strong
melodies into ear catching textures.

At the moment, my favourite track
is "Without Apparent Limits" (part 2),
the last track on the album. A con-
tinuous throbbing ocean of sound
engulfing some carefully crafted and
logically developed themes. Music to
play loudly! If you do you'll probably
find it better to close your eyes. That
way you don't feel so silly dancing
about!

Bocquet has neither the fame of
Jean Michel Jarre or the startlingly
charismatic presence of Richard
Pinhas, yet one feels that with this
album he deserves to join the
Pantheon of European electro-
musicians. "Sequences" is a mature
and satisfying work whose emotional
energy makes the offerings of many
established artists sound sterile and
bland in comparison.
The album is also produced in real
time cassette format.
Matthew Gavin

Dig It
by Klaus Schulze
Brain 60.353 (Import)

Dig It is the 13th solo album from
Klaus Schulze and his last on
the Brain label. All his new solo

albums will be on his own I.C. label.
The title may sound a bit dated but it is
a play on words, Dig It- Digit, as this is
a digital recording.

Technically speaking, the sound
reproduction is superb, the digital
process being far superior to the
conventional analogue mode we have
become accustomed to over the
years. All the music comes via
Schulze's new toy, the GDS computer.
The first track is called 'Death Of An
Analogue.' It takes the form of a dirge,
with Schulze singing through a

vocoder, mainly about the superiority
of the digital process over the ana-
logue, with such computer terms as
'one bit for you, one byte for me'. By
contrast, track two, 'Wierd Caravan', is
very up -tempo, played mainly with
short, sharp notes sounding some-
thing like an electronic xylophone.
The drumming on 'Wierd Caravan' is a
loop by the band 'Ideal' who are cur-
rently recording on the I.L. label.

Track three, 'The Looper isn't a
Hooker' is also up -tempo, it is far
more interesting than the previous
one and finishes more climatically.

Side two has just the one track,
'Synthasy', which lasts twenty-three
minutes. It starts off very 'spacily'
indeed with the odd electronic sound
thrown in for good measure before
settling down to a beautifl melodic
passage reminiscent of one of his
previous albums 'Moondawn'. Then
we encounter some very aggressive

chords halfway through the side, lead-
ing to a much faster tempo, the basic
rhythm of which continues to the end
with some speed changes and the
addition of Schulze's voice, once
again treated through a vocoder.

One aspect that stands out on the
album as a whole is the percussion
(with the possible exception of Wierd
Caravan). More prominent than is
usual, the percussion is very effective,
having been put right up front.

For those unfamiliar with
Schulze's work, this album would be a
good starting point. The 'A' side is his
most commercial so far, perhaps
accessible would be a better word,
commercial seems to imply a com-
promise purely for the sake of sales
and this is not the case. The 'B' side
however is more of the classic Schulze
style.

All-round, the album makes a good
introduction for the newcomer, yet
still satisfies the growing number of
hard-core fans.
Dennis Emsley

Synthesist
by Harold Grosskopf
SKY 043

Synthesist' is definitely an album
for those that like their synthe-
siser music in tasteful pastel

shades - more like Monet than Mon-
drian - with hardly an angular line or
threatening stab of black or white to
upset the image. I also feel that the
title suggests a degree of egotism
which is rather suspect on a debut
album, especially as the synthesiser
techniques that he uses are of the
'pianist moving to synthesisers
school' rather than those of a true
electro-musician. The album is very
much the product of somebody going
into a multi -track studio with a hand-
ful of ideas and a good engineer. That
said, Grosskopf at least uses the stock
in trade device of multiple layering of
sequences effectively, and his lead
lines do convey some emotional re-
sponse to the music that he's produc-
ing, though, once he has succeeded
in building up tension, he doesn't
really seem to know what direction to

take, apart from the inevitable fade
Harold Grosskopf is definitely not

a functional harmonist, whatever else
he may like to call himself, and
composition has a pretty lean time on
this album. While a number of the
tracks are firmly stuck in a one -key
musical niche (usually F major), with
what momentum there is being de-
rived from a real drum kit (a saving
grace on many a keyboard -based
album), others show marginally more

tonal exploration. The opening track,
'So Weit, So Gut' (so far, so good -
wishful thinking and a bit presump-
tious, I think!) belongs to the latter,
and a quick analysis may help to
illustrate the Grosskopf approach.

For the first 40 bars, the track
moves along in F major, ably assisted
by the kit and a 4 -beat sequencer
pattern (D/F/G/A\G\F \D). A second
sequence (F/Bb\ F) enters on top of
the first, but in a higher octave, and
continues for the next 18 bars. The
music notches up to G major for the
next 24 bars and then falls back for
another 32 bars of F major, at which
point the lead line enters. A brief foray
into A minor results from another
modulatipn via G major and then the
track retreats back to the home key.
And so things continue in that vein. Of
course, it's very easy to be snooty
about such musical limitations, and
many 'minimalists' like Steve Reich
and Philip Glass make a positive
virtue out of them.

It's to Grosskopf's credit, then, that
such a track achieves a certain de-.

gree of fascination for the listener.
Side 2 of 'Synthesist' contains con-

siderably more interesting material,
mainly resulting from the inclusion of
'space sounds' (to quote from the
record sleeve) courtesy of Udo Han -
ten rather than Grosskopf himself.
Actually, 'space sounds' seems a mis-
nomer, as most of these effects are of
the Middle Earth subterranean grunt-
ing variety, but no less impressive for
that. Invariably, though, Grosskopf
uses them as a non -tonal backcloth
over which to drape his own repetitive
meanderings. In fact, the first track on
this side, '1847 - Earth', sounds re-
markably like a certain Tangerine
Dream track, with a bouncy se-
quenced bass line and a rapidly re-
peated ADSR applied to the lead line.

In sum, a curious album, musi-
cally uninspired, but well produced,
strangely anachronistic in these days
of 'socially realistic' rock - it certainly
takes some courage (or naivety) to
call a track 'Transcendental Over-
drive' in 1981!
David Ellis
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Op -Amps - Their Principles and
Applications
by J. Brian Dance
Published by Butterworths
Price £3.45

The operational amplifier is so
much a part of life in elec-
tronics and technology today,

being widely used in every field from
measurement to high fidelity, that any
text on the subject is worthy of serious
consideration. This is all the more so
when the author of the work is one
well-known in the world of technical
publishing for his fruitful production
of practical material directed at both
the amateur and the professional
reader.

This book offers a well set -out
introduction to the sometimes con-
fusing world of operational amplifiers,
with a sensible glossary of the ter-
minology used and a comprehensive
index to guide the reader to areas of
particular interest.

Brian Dance has managed to cram
into some 88 pages a wealth of useful
and, on the whole, well -ordered facts
concerning both the various forms of
operational amplifier and the ways in
which these can and should be used.
He has given practical circuits and
leads the reader past many of the
pitfalls that can beset the user of
these devices.

Whilst he quite intentionally
avoids the original area of applica-
tion for these devices, that of compu-
tation in analogue computing
machines, he provides comprehen-
sive coverage of other areas includ-
ing both AC and DC use in measure-
ment, power supply applications and
audio uses including low -noise cir-
cuitry.

He has gone to some lengths to
avoid becoming bogged down in any
abstruse mathematics, at the same
time providing simple descriptions of
the more complex parameters of an
operational amplifier. This alone
makes the book worth having - par-
ticularly as an introductory guide to
these devices.

It is perhaps in this area alone that
the text falls a little short of its aim to
instruct since, in the reviewer's
opinion, a few of the simpler for-
mulae could well have been included

to great advantage without adding
confusion, and in one or two locations
the odd photograph or somewhat
more detailed drawing would have
added greatly to the clarity and gene-
ral value of the book.

Notwithstanding this, Brian Dance
has produced a book which has un-
doubted value, particularly to the
uninitiated in the field of op -amps.
Dick Railton

33 Challenging Computer Games
for TRS-80/Apple II/Pet
by David Chance
Published by Tab Books IN. and
distributed by W. Foulsham &
Co Ltd
Price £4.75

The author of this book claims
that the TV is a modern relic, at
least in those households where

the computer has gained entry. His
aim in writing this book is to speed up
the latter's domination of the living
room. Whether one agrees with his
point of view is another matter.
Nonetheless, he has put together an
imaginative range of programs which
are presented in a manner that is both
clear and instructive.

Chapter One introduces the book
and the remaining seven chapters are
devoted to games which range from
Games of War through such diverse
topics as Learning; Self-improve-
ment; Adventure and Disaster; Calcu-
lation; Speed and Order, to Games
Using Graphics. Being an aviation
buff myself I especially liked 'Bom-
bardier' though the phrase 'Bombay
doors open' reads more like the
freedom of the city than the operation
of part of an aeroplane (bomb -bay)!

The first 29 games can be run on
any of the three computers stated;
directly on TRS-80 Level II and on
Apple I! and Pet by exchanging
appropriate statements from TRS-80
Basic to the relevant Basic form.
Obviously TRS-80 owners have the
best of it; Apple and Pet owners will
have a little extra work to do, but not
too much. However, the final four
games which employ graphics are
written for TRS-80 graphics and will,
therefore, run only on this machine.

ra .S
Challenging ar
Computer
Games for

TRS-801AppleIPET*
The meagre cgmpurmrsrs' 0/.710$01001
et lasunataig games aad programunt preetcal

Each game is wittily introduced by
a simple pen sketch and is presented
in the form of a sample run (where
applicable), a flow -chart and the
program listing in TRS-80 Basic. It is
this format that is one of the strengths
of the book since it encourages the
development of one's ability to pro-
gram in Basic rather than mere
slavish copying.

The book concludes with three
appendices, giving a run-down on the
three varieties of Basic used by the
computers of the title. Also included
is a brief index.

Summing up, the author has
presented, clearly and inexpensively,
the dedicated games player with
enough mental stimulation to while
away even our long winters. Certainly
he has justified the use of the word
'challenging' in the title.
Graham Dixey

The GIANT Handbook of
Electronic Circuits
Edited by Raymond A. Collins
Published by Foulsham-Tab
Price £10.25

Although expensive for a paper
back the title really does live up
to expectations; the book is

thick (5 cm actually) and contains
enough circuits to keep the Circuit
Maker pages in print for over 15 years.
A more apt title would possibly be
'Dictionary of Electronic Circuits' for
that is what it certainly is.

The book is divided into 60 chap-
ters, each containing circuits within a
certain classification be they wave-
form generators or battery chargers.
The necessity for a good index is
obvious and for once it is possible to
report that an extensive index is
included, which, with the chapter
titles, means that the chances of
finding the required circuit are very
high.

The material for the book is drawn
mainly from manufacturers data
sheets and application notes. Some of
the contributing companies are well
known (Motorola, National Semicon-
ductor), others are less well known,
particularly in the amateur field (Ana-
log Devices, Precision Monolithics).
The circuits themselves vary in pre-
sentation considerably indicating that
they have been reproduced directly
from the data/application note and
some are much more legible than
others. Some circuits do not identify
the pins used on the integrated cir-
cuit, and in one or two cases the IC
itself is not identified. These
offenders were obviously reproduced
from a data sheet dealing with one
particular IC where the cryptic pin
labels were explained elsewhere. Cer-
ta inly no excuses can be made for one
circuit which uses a resistor of value
Rx together with a note: "See text",
when the text is not reproduced.
Better editing in these areas would
undoubtedly improve the book.

Having said this however, it is
often easy to guess what IC is being

used, and pin connections should not
cause too much of a problem.

It is important to stress that the
title '... of circuits' means just that -
no construction or test procedures
are included. This will give problems
with several of the circuits, particu-
larly those using integrated power
amplifier circuits since decoupling is
critical if the 20MHz power oscillator
syndrome is to be avoided. A further
problem with this approach is that no
circuit description is included and
while most of the circuits are self-
evident one or two have defied all
attempts made to understand their
operation. In fairness to the book
however, it never claims to be any-
thing except a collection of circuits.

It is in the actual construction that
problems might occur since this is an
American publication. A brief guide is
included with the book, but this guide
is very general and is limited to
pointing out differences in standard
wire gauges, battery labels, mains
voltage and TV standards. Not much
use if you wish to build a circuit using
a HEPRO080 (1N4002) or a HEPSO11
(777n)

Do the circuits work? Several tried
at random did without any trouble but
the chance of all 1100 working first
time must be fairly small. Apart from
obvious substitution problems, some
manufacturers are not always totally
honest when preparing data and sev-
eral classic examples of 'never' cir-
cuits exist. It is only reasonable to
assume that some of these may have
slipped through.

Some gaps are noticeable, LSI and
VMOS does not receive a mention.
Si liconex, for example, produce a very
good VMOS application manual
worthy of a chapter in its' own right.

These points aside the book is a
veritable collection of useful circuits,
and most particularly well indexed
circuits. No one person could hope to
collect all the data that the book is
drawn from and so it must be con-
sidered worthwhile. The book is not
much use to those people who have
acquired an XY Z145 chip and want to
use it, nor is it much use to the less
experienced person who will run into
difficulties because of the sparse
nature of the information. The more
experienced person will find the book
a good buy because it will provide tPle
raw circuit upon which to work; the
more experienced will also know that
the HEPS011 can be replaced in most
of the circuits by a humble BC184.
Chris Lare
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Tim Schneckloth

Last month, you may recall, we
were in Chicago, taking a brisk
stroll through the NAMM Inter-

national Music and Sound Expo, the
largest American musical instrument
trade fair. Well, through the under-
rated magic of printed media, we're
back there again to see what we
missed last time.

It's no secret that Peavey Elec-
tronics has lately had a greater impact
on the worldwide electro-music scene
than most American manufacturers.
Company president Hartley Peavey
places great emphasis on innovation;
he constantly tries to keep ahead of
his competition from the U.S. and
elsewhere in providing maximum
quality for the money.

At this year's NAMM show, Pea-
vey's big news had to do with guitars.
The company is shipping the T-15
guitar which, according to Peavey, is
the only American -made guitar retail-
ing for less than $200 (including a
hard shell case). As something of a
guitar snob, I tested the 1-15 as
critically as I could and had to con-
cede that it's an excellent instrument
for the money. It features a 231/2 -inch
scale maple neck with Peavey's
patented bi-laminated construction
and full adjustment capabilities. The
body is made of contoured hard-
wood and is fitted with two high
performance pickups with selector
switch and an adjustable bridge.

Another new axe from Peavey is
the T-JR, a miniature electric guitar
that seems to be surprisingly play-
able. Aside from the novelty aspects,
the instrument should open up new
possibilities in performance loca-
tions. I can hardly wait to try one out in
the front seat of a sports car, a

cramped water closet, underground
trains. The mind boggles!

For those in the market for sound
reinforcement equipment, two of the
leading American microphone manu-
facturers had new wares on display.
Shure Brothers, that well-known con-
cern from the banks of Lake Michi-
gan, was touting the SM85, a hand-
held condenser microphone de-
signed for professional entertainers.
It has an integral multi -stage pop

America

Peavey demonstrator with T-JR guitar.

filter, a mid -range presence peak,
extended high frequency response, a
controlled low frequency roll -off, and
an effective internal shock mount for
reduced handling noise. The micro-
phone's electronics section is pro-
tected by a lightweight but rugged
aluminium case and a tough steel
grille. Both the case and the grille
feature a scratch resistant, ebony
polymer finish. As if that weren't
enough, it also boasts "a high-level
signal handling capability and a

smooth and consistent cardioid pat-
tern at all frequencies for excep-
tional off -axis rejection of unwanted
sound for improved separation and
isolation," say the Shure people.

The PL88 microphone from Elec-
tro-Voice is no slouch either. It's a
dynamic cardioid vocal mic that fea-
tures voice -tailored frequency re-
sponse characteristics and resis- Shure SM85 microphone.



tance to the nasty noise that occurs
when you're throwing it around on
stage. It's finished in a non-reflecting
snow grey with a contrasting charcoal
grille. It has an on/off switch and is
available in both high and low impe-
dance models. It can be had for less
than $70, too.

Now that we have these wonderful
microphones, we need a mixer, right?
Well, as luck would have it, the people
at Edcor have a new automatic unit
called the AM400. With this mixer, up
to seven units can be "daisy chained"
together, providing control for 28
inputs; the first unit becomes master
and the other six become slaves. It
has variable depth of attenuation
controls for each input - instead of
completely turning each channel on
or off, the unit allows the user to turn
off each channel by degree. Logic
outputs let the user mute certain
speakers by activating relays when
channels are opened or closed.

According to Edcor, the AM400 is
"a hybrid of digital control and analog
circuitry." The company also main-
tains that the attack time for each
channel is too quick to be noticed in
the form of "clipped" consonants. Its
suggested retail price is $500.

New at the show from Morley were
two new miniaturised effects: the
Sync -Attack and the Sync-A-Wah.
How would you like to have the job of
thinking up names for sound modi-
fication boxes? Anyway, both units are
pocket -sized; they were designed to
be small and light enough to clip to a
guitar strap.

The Sync -Attack enables the musi-
cian to control the speed and charac-
ter of his attack. It also lets him
simulate string, woodwind acid key-
board sounds. The Sync-A-Wah, on
the other hand, provides a 'Wah' effect
for each note attack and eliminates
sound level sensitivity problems and
the need for special settings. Accord-
ing to Morley, very soft, subtle, wahs
or strong wahs can be played without
altering playing technique.

From Imaginearing Audio, a small,
entrepreneurial company in Oregon,
we have the Echo/Digital Recorder, a
digital storage unit with an easy -to -
operate computer control key -pad
programming section. This enables
the user to echo, delay, reverse echo,
record and play back forward and
reverse, all in segments of .001
seconds to 16.777 seconds. The pro-
duct uses no tape and has no moving
parts. It's available in two models: one
with a 16 -second memory, the other
with an eight -second memory. Each
can be purchased for under $2,000.

Another entreprenuerial type,

Morley Sync -Attack and Sync-A-Wah.

Dennis Craswell of California's Poly
Keyboard Interface, spent the NAMM
Expo busily demcnstrating two key-
board instruments. One was a quite
substantial polyphonic synthesiser;
the other was a tiny, wireless combi-
nation microphone and keyboard.
According to Craswell, the instrument
was built especially for Elton John, but
somehow Elton neglected to come
around and pick up the instrument.
Such is show biz!

On the subject of portable synths
designed for stage use, Performance
Music Systems once again displayed
their Syntar, a hybrid electric guitar/
synthesiser. It weighs only 14 pounds
and contains a three -octave keyboard
on the main body. The neck is a nine -
key, left hand keyboard/multiple con-
troller. The instrument also has five
interface jacks within the power sup-
ply. It comes with a 30 -foot cable,
owners manual and various acces-
sories. Suggested list price is $1695.

Octave -Plateau Electronics, Inc.
showed its newly developed line of
synthesisers: Voyager 1, Voyager 8,
VPK-3 and VPK-5. Both the Voyager
modules share a 32 -program memory
with tape load/dump and a 32 -page
program stepper allowing any
sequence of programs to be accessed
with a footswitch in either forward or
reverse direction. Both feature paral-

Octave-Plateau Electronics display at NAMM Expo.

qv AWL MFG.
i4NAAS CA

Guitar design from Charvel.



Edcor AM400 Mixer

Dennis Craswell demonstrates Poly Keyboard Interface products.
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Hartley Peavey and wife Melia with Peavey T15 guitar.

leled memory bank control between
modules and computer interface for
expansion. Each has a standard 19 -
inch rack mount chassis for uniform
arrangement of module arrays. The
Voyager 8 has eight voices, a split
layer or whole eight -voice keyboard
module and arpeggiator. It can drive
slave synthesisers with left and right
hand sections. Stereo/mono outputs
are also featured.

The VPK 3 (mono) and VPK 5
(poly) keyboards both have velocity
and pressure sensitivity and an XY
spring -loaded joystick controller that
can connect to the Voyager 8 'with a
common mic cable, and can control
several Voyager system modules
simultaneously.

And for guitarists, Charvel Manu-
facturing had some interesting de-
signs for various solid body guitar
types. So, if you should ever have an
overwhelming urge to play chess on a

Gibson Explorer,
people to see.
Companies and manufacturers men-
tioned:
Peavey Electronics, 711 A Street,
Meridian, MS 39301
Shure Brothers, Inc., 222 Hartrey
Ave., Evanston, IL 60204
Electro-Voice, Inc., 600 Cecil Street,
Buchanan, MI 49107
Edcor, 16782 Hale Ave., Irvine, CA
92714
Morley, 6855 Vineland Ave., North
Hollywood, CA 91605
Imaginearing Audio, 5558 S.E. Inter-
national Way, Milwaukie, OR 97222
Poly Keyboard Interface, 437 Marsh
Street, San Luis Obispo, CA 93401
Performance Music Systems, P.O.
Box 6028, Bend, OR 97701
Octave Plateau Electronics, Inc., 928
Broadway, New York, NY 10010
Charvel Manufacturing, P.O. Box 245,
San Dimas, CA 91773
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GREAT NEWS
FROM MAPLIN

Now the famous Maplin
newsletter EXPLODES
into an exciting new
magazine for
constructors.
Published every three
months in addition to
the standard newsletter,
the Maplin Magazine will
contain everything in the
newsletter PLUS

* Lots of exciting projects
* Atari hardware and software news
* Interesting and informative features
* Astounding special offers

COMING IN THE FIRST YEAR
Projects
14 Train, 2 -Wire Model Train Controller.
- Engine module will fit into any 00/HO loco.
- Build it for much less than ready-made systems.
Superb low -price easy -to -build complete Stereo Amplifier with
MOSFET power amps.
7 -day, 4 -channel, 18 -event, multiple mode Mains Time Switch.
256 -Note Sequencer for 3800/5600 Synthesisers.
Car Miles per Gallon meter using our sensors.
Electronic Telephone Exchange with up to 30 extensions for
home and small businesses.
2m/CB transceiver with synthesised channels and superb
RF MOSFET transmitter.
Plus features including:
Starting Point - where beginners can learn from doing.
How to Solder - bad soldering is the most common cause of projects failing to work.
Circuit Maker - dozens of practical hints and tips.
Basically Basic - continuing E&MM's superb series about programming in BASIC.

Plus many more including special offers.
Plus our complete price list and new product details. And all this
for only £2.40 per YEAR delivered to your door!

(Overseas surface mail £2.76, Airmail £5.88)

TAKE ADVANTAGE OF THIS ASTOUNDING
SUBSCRIPTION OFFER NOW!

Send your subscription for one year's issues of the Maplin Magazine and
we're so certain you'll enjoy the Maplin Magazine that we'll give you this
unconditional guarantee:
If, after seeing Issue 1 of the Maplin Magazine you do not want to continue
receiving it, just let us know and we'll refund your £2.40 at once. But please
keep Issue 1 as a gift.

YOU'VE GOT NOTHING TO LOSE!
DON'T DELAY - SEND YOUR CHEQUE OR

POSTAL ORDER NOW
FIRST ISSUE ON SALE 12TH NOVEMBER 1981

L

Send this coupon and cheque/P.O. to:
MAPLIN ELECTRONIC SUPPLIES
P.O. Box 3, Rayleigh, Essex SS6 8LR

I enclose £2.40 (plus post overseas) for 1 year's subscription to the
Maplin Magazine.

Name

Address

Post Code

ADVERTISERS INDEX
Aura Sounds Ltd 25
British National Radio & Electronics School 64

Casio Electronics 59
Clef Products 48
Comp -Shop 80,IBC

Electroni-Kit 26
Electro-Voice 56
Fane Acoustics 47

Greenweld Electronics 67

L&B Electronics 69
Linton Electronics 69

Maplin Electronics Supplies 64,78,OBC
Micro Musical Ltd 31
Midwich Computer Company 31

Personal Computers 31
Phonosonics 41
T. Powell 78
Powertran 9,11,13

Riscomp Ltd 17
J. W. Rimmer 45
Roland (UK) Ltd IFC

Sharp Electronics 29
Silica Shop 39
Silicon Speech Systems 17
Sinclair Research Ltd 2,3

Tempus 60,61
T.K. Electronics 27
Turnkey 4

Wilmslow Audio 35

E&MM PROJECTS
Hexadrum
Car Aerial Booster
Car Race Starter
Synwave Percussion
Car Digital Petrol Gauge
Guitar Tuner
Select -A -Match
MW Radio (on Vero)
Scratch Filter (on Vero)
Signal Mixer (on Vero)
Metronome (on Vero)
Test Amplifier (on Vero)
Car Digital Tachometer
Car Ignition Timing Strobe
Synton Drum Synthesiser
Harmony Generator
Model Train Automatic Signal
Effects Link FX-1
Partylite (P.C.B. and Parts only)
Noise Gate

Sound to Light
R/C Speed Controller -
to control Model Cars - 4.5V to 12V up to
15 Amp (no case)
Weird Sound Effects Generator

ZF26
ZF23
ZF22
ZF21
ZF20
ZF19
ZE18
ZF15
ZF14
2E13
ZE12
ZE11
ZF9
ZF5
ZF4
ZE31
ZE30
ZF29
ZF28
ZF27

Aug. 1981
Aug. 1981
Aug. 1981
July 1981
July 1981
June 1981
June 1981
May 1981
May 1981
May 1981
May 1981
May 1981
May 1981
April 1981
April 1981
Oct. 1981
Oct. 1981
Oct. 1981
Sept. 1981
Sept. 1981

OTHER KITS

designed specially

£18.50
£6.90
£7.50

£16.00
£16.50
£13.30
£9.00
£9.50
£5.50
£6.50
£7.50
£6.35

£22.25
£17.90
£14.85
£17.50
£8.00

£17.50
£8.75

£12.50

ZB127 £19.00

ZD3 £13.50
ZB113 £6.00

All Prices Include Post & VAT
Callers Please Ring To Check Availability Of Kits

INSTRUCTIONS ONLY
For reprints of any products shown - please send 40p + (S.A.E.)

IONISER KIT ZD13
This negative ion generator gives you
power to saturate your home or office
with millions of refreshing ions. With-
out fans or moving parts it puts out a
pleasant breeze. A pure flow of ions
pours out like water from a fountain,
filling your room. The result? Your air
feels like fresh ocean air, pure crisp and
wonderfully refreshing. All parts PCB
and full instructions £12.50. A suitable
case including front panel, neon switch,
etc. Available at £10.50.

T. POWELL
Dept E&MM, Advance Works
44 Wallace Road, London N1
Tel: 01-226 1489
HOURS: Mon -Fri 9-5 p.m. Sat 9-4.30 p.m.

leJ E
Minimum Telephone Orders f5.00
Minimum Mail Order f1.00
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CLASSIFIEDS
Rates: Semi -display £4.00 per scc, £8.00 per 2 cm sc; £12.00 per 3 cm sc; Display: £25.00 per 3 cm x 2 columns; £33.00 per

4 cm x 2 columns and 8 cm sc; Lineage: 20p per word (min 12 words); Box No 60p extra
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).

1ES52 with Watford rhythm generator and reverb
case. £150 or split. Maidstone 79855.

,ASIO AX -210 analog digital LCD watch; 3 -melody
I arm, timer, chrono, calendar, dual time. £26.
'icroplex, 5 De Vere Gardens, Ilford, Essex (no
illers please).
:81(1K) - Six games; large SAE plus £1 for
stings. J. Hutchinson, 337 Tamworth Road, Long
aton, Nottingham.
APLIN 5600S SYNTH. Fully built and call-
ated; many modifications. £725 ono. Telephone
orthampton (0604) 27644.
ERVICE data needed. Compton Electrone 1128 or
iy model. 32 Corstorphine Hill Avenue, Edin-
irgh. Tel. 031-334 3944.
AMAHA 100W 2x12 reverb combo, perfect, swap
part -exchange for electric guitar or valve amp.

ull 701716.
,APLIN MES53 part built plus complete MES55.
etails phone Tring 5016 (evenings).
TERNATIONAL 4600 SYNTHESISER. All
Jrking except keyboard controller and needs
ming. Offers. Jersey 52945.

'ORG MS synth players; please contact under-
ieath to discuss and compare usage of instru-

ments. Northampton (0604) 45622.
KITS BUILT. 60% off purchase price POWER-
TRAN APPROVED, NEW. Get you going service
0604 56248 (0908) 564542 evenings.
CRUMAR MULTIMAN: Strings, brass, piano,
clavi, polyphonic, split keyboard, home use, £365.
01-855 7566 evenings

ADAM HALL
SUPPLIES

Mail Order Services

For all your flight case
fittings, coverings & frets.

Celestion speakers, Emilar
Drivers & AKG Mics.

Send 30p Post Order/or
cheque for illustrated

catalogue to: -

ADAM HALL
SUPPLIES

Unit M, Carlton Court
Grainger Road

Southend-on-Sea

Submit Semi

MAPLIN MES53 ORGAN, two manuals and
pedals, 38 voices all working, mounted in cabinet
which requires completion. £250. Telephone 01-
688 1719.
PARAPHYSICS JOURNAL (Russian transla-,
Pons): Psychotronic Generators, Kirlianography,
gravity lasers, telekinesis. Details: SAE 4X9 Para -
lab, Downton, Wilts.
SPECIAL OPENING OFFERS - 2716 (TMS
2516) £3.50; 2in. red LEDs (20 pack) £1.50 plus
50p p&p S.a.e for lists. T H D. Electronics. 90,
Longford Yate, Bristol, BS17 4JW
ZERO ZONE SYNTHESISER INFORMATION.
Send large sae for details. TheChapel House, Perch
Hill. Westbury -Sub -Mendip, nr. Wells, Somerset.
Tel: Priddy 502.

All types of kits constructed. MAPLIN, POWER-
TRAN, WERSI, etc. For competitive quotations

telephone. NEWTOWN (0686)28646.

TICKET TO WATERLOO - C90
Send blank tape plus SAE to SSP

34 Bassingham Road, Wembley, Middx.

DRUM SYNTHS
Built by the designer of E&MM SYNTOM -
rim fixing, complete and ready to use; 12
months guarantee, only £29.50 (incl p&p).
Send cheque or PO to.

Petronics, 1 The Kerridges,
New Costessey, Norwich NR5 OSP.

STUDIO HIRE
8 track studio including synthesisers, free
tea and a handy musician/engineer, f20
per 6 -hour session. Ideal for composers.
synth players etc.

For full details catch Dave on
Watford 39347.

PLAYING ORGAN
PROFESSIONALLY

(Roy Neal)
How to form your chords.
How to improvise in one

best-selling tutor.
Send £3.50 (incl. post)

SCEPTRE PUBLISHING,
PO Box 118, Peterborough,

PE3 6U7. Tel: 0733-233293

QU'APPELLE STUDIOS LTD.
£50 per 12 -hour day including use of
V2 -tape, synthesiser, Farfisa organ,
basic drum kit, Wem + Fender amps,
spice echo, Roland stereo flanger,
chorus, reverb, AKG, Beyer, Shure
mics; sessions; musicians by arrange-
ment.

Telephone: Newport Gwent
063 3-41 241 5

ELECTRO-MUSICIANS DIRECTORY
We have had many requests from readers to run a column that enables musicians interested in making
electronic music to contact each other. E&MM invites you to submit your contact information in a way that
should allow us to insert a large number of musicians names each month. £1.00 for 3 insertions.
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.
NAME
TOWN
COUNTY
TELEPHONE

INSTRUMENT
K=KEYBOARDS
O=ORGAN
G=GUITAR
E=ELECTRIC BASS
M=SOUND ENGINEER
D=DRUMS
V=VOCALS
S=STRINGS
W=WOOD
B=BRASS
C=COMPOSER

LEVEL
B=BEGINNER
M=AVERAGE
A=ADVANCED

TYPE OF MUSIC
C=CLASSICA L
J =JAll
P=PROGRESSIVE
R=ROCK
E=EXPERIMENTAL
B=BEAT
G=REGGAE
O=ORGAN
V=VARIOUS

ELECTRONICS
D=DESIGNER
C=CONSTRUCTOR
N=NEITHER
(Fictious example)

NAME TOWN

BILL JONES SOUTHEND

COUNTY TELEPHONE

ESSEX 0524-61232
STD Code s. no

INSTRUMENT LEVEL

K M

MUSIC ELECTRONICS

E C

Offer subject to available space

Peter Jones, Preston, Lancs, 0772-796356, GW. AB, JRG, C.
Michael Law, Westbury -Sub -Mendip, Som., 074-987-502, K, M. E. N.
Ralph Ward, Gainsborough, Lincs, 04272998, KMVC, M, PRE, N.
Kevin Lark, Sutton, Surrey, 01-643-3141, KG, BA, PRE, -.
Paul Walker, Birkenhead, Merseyside, 051-644-9915, G, M. PRE, -.
D. A. Parvaz, Henley, Oxfordshire, 073522-3766, KDS, MMB, V, -.
Robert Garton, Framlingham, Suffolk, 072-876-468, K, B, E,
Andrew Cox, Launceston, Cornwall, 0566-3782, KG, M, E,
Michael Surtees, Lanchester, Durham, 0207-520847, K, A, R,
Neil Irani, Dunstable, Beds. 05255-2817, KD, M, E,
Mark Adams. Chatham, Kent, 0634-64533, K, M, E,
Peter Hickman, Kingston, Surrey, 01-549-8559, KGE, M. E,
Mark Rutherford, Ipswich, Suffolk, 0473-79555, K, M, CREV.
Ken Chollerton, Nottingham, -, 0602-893637, G, M, ER, -.
J. Graham, Glasgow. -, 041-771-6590, KB, M, JBE,
David Pletts. Shrewsbury, Shropshire, 0743-68889, K, M, V, -.
Dave Rogers, Walton, Liverpool, 051-525-6152, GKE, MA, REV, -.
Derek Tallent, Langport, Somerset, 0458-250-985, M. -. V, -.
Mark Barnes, Penzance, Cornwall, 0736-5569, D, M,
Mark Jenkins, Shrewsbury, Salop, 0743-54626, K, M, E,
Ian Boddy, South Shields, Tyne & Wear. 0632-554086, K, A, E,
Rich Wilde, Hull, N. Humberside, 0482-702850, KDV, M, RE, -.
sex 'weedy, Woolwich, SE. London, 01-854-4033, K, M, BERG. -.
David Jones, Bangor on Dee, Clwyd, 0978-780762, K, B, E,
Paul Williams, Stevenage, Herts, 0438-50471, K, B, E,
Keith Bottomley, Oldham, Lancs, 061-624-6343, G, B, E,
David Steel, Leeds. Yorks, 0532-673251, KOGE, B, V, -.
Peter Dome, Sheffield, Yorks, 0909-567151, KO, M, V, -.
Frank Warby. Rainham, Essex, 04027-53873. KEGV, M, V, -.
David Hunt, Sheffield, S. Yorks, 0742-307949. K, M. EV, -.
P. Chegwin, Prescot, Merseyside, 430-7312, K, M, ER, -.
Martin Naylor, Wembley, Middx., 01-902-2941, GED, A, E,
John Sands, Middlesborough, Cleveland, 0642-211934, K, M, PEV,
Gary Masters, Acton, London, 01-993-2894, KW, A, V, -.
Chris Varnham, St. Albans, Herts. 0727-55005, KO, M, R,
Peter Musk, Leicester, Leics., 0533-896033, K. B. E. -
Marvin Wilson, Leeds, Yorks, 0532-864129, K, B, E. -.
Eddie F. Dagenham, Essex. 01-595-2409, G, A. REP, -.
Roy McBridge, Forfar, Angus, 030-781-405, G. B, R,
Dave Stobie, 031-3343944, K, M, V, -.
Robert Mackenzie, Billericay, Essex, 02774-59949, K. B, V, -.
Paul Miller, Portadown, Armagh, N.I., 0762-35525, K, M. V, -.
Clive Allen, Llandudno, Gwynedd, 0492-82930, G, M, B. -.
Martin Davies, Bridgwater, Somerset, 0278-55060, D, M, V, -.
Mark Woodham, Northampton, Northants, 0604-45622, KOC, A, E. N.
Chris Askwith, Leeds, West Yorks, 0532-682816, G, M, R,
Steve Gould, Halesowne, Westmidlands, 021-5594602, K, 8, E,
R Pearson, Whitechapel, E. London, 01-986-7407, K, B, E,
Colin Potter, York, N Yorks. 0347-810188, KGEV, M. PE, -.
Andrew Walden, Capel St. Mary, Suffolk. 310439, K, B. E, C.
Bob Coleman, Ipswich, Suffolk, 0473-211425, KM, B, CPE, DC.
Gareth Prosser, Ipswich, Suffolk, 0473-58647, G, A, PRE. DC.
Kevin Bantoft, Ipswich, Suffolk, 0473-213632, E, B. R, N.
Nigel Langford, Ipswich, Suffolk, 0473-75118, EG, B, RE, N.
Jim Black, Newcastle, Tyne & Wear, 0632-329418, G, A. RPB, DC.
Andrew Hammond, Maidstone, Kent, 0622-677776, GV, M, EV, C.
Allan Bula, Bexhill, E. Sussex, 0424-210410, K, B, V, N.
Philip Hammond, Maidstone, Kent, 0622-677776, E, M, EV, C.
Neil Cox, Preston, Lanc, 0772-35350, K. B, EV, N.
Andy Pask, Gloucester, Glos, 045282-2770, KMC, MMB, CPE, D.

Send your information in this format for your directory ad next month (closing date.
20th October). Cheques made payable to Maplin Publications. £1.00 for 3 insertions.

Display and Full Display to: Alan Gibbs, E&MM Classified, Hillcroft House, 16 The Avenue, Higham Park,
London E4. Tel: 01-527 3376.

rCLASSIFIEDS ORDER FORM

Please insert the advertisement below in the next available issue of E&MM for insertions
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

20p per word. Underline words required in bold. Add 5p extra per word.
LAll ads to be received by 20th October for December issue

E&MM/11/81 1

Name

Address

Enter each
word of
your Tel. No. (Day)
classified
lineage in Send together with your cheque to:
each block Sue Forster

E&MM Classified
282 London Road, Westcliff-on-Sea
Essex SSO 7JG

Classified Lineage only. I
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THE NEW Et
EXCITING

TRS80
MODEL

III

48K £619 « VAT
The Radio Shack TRS-80TM 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 Z-80 Microprocessor, the "brains" of
the system  A Real -Time Clock  Read Only Memory
IROMI 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 - EMS 4- VAT
Disc Drives Kit with 2x80 Track Drives - E729 + VAT

Add E25 for Installation

ACORN ATOM
UNIQUE IN CONCEPT -
THE HOME COMPUTER
THAT GROWS AS YOU DO

Fully Assembled £149 VAT

Special features include Full Sized Keyboard
Assembler and Basic  Top Quality Moulded Case  High
Resolution Colour Graphics  6502 Microprocessor

TV GAME BREAK OUT
Has got to be one of the

world's greatest TV games.
You really, get hooked. As
featured in ETI. Has also 4

other pinball gamesland lots
of options. Good kit for

up -grading old amusement'
games.

MINI KIT - PCB, sound Et vision modulator, memory chip
and de -code chip. Very simple to construct. E14.90 + VAT

OR PCB £2.90 MAIN LSI E8.50 Both plus VAT

TANTEL
ONLY

£169
 VAT

Demonstation available
at our showroom

PRESTEL BY TANTEL The greatest thing since television Et
telephones. Communications at your fingertips for business
Et home. 180,000 pages of up-to-date information on travel,
news, investment, holidays, hotels etc etc. Ask Prestel a
question and you have your answer in seconds in full colour
on your own TV. Only requires a telephone jack socket
available from the PO.

HITACHI
PROFESSIONAL

MONITORS
9 ' - f -1-2g £99.95
12" - 1-1-99 £149

 Reliability Solid state circuitry using an IC and silicon
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.

WE ARE NOW STOCKING THE
APPLE II AT REDUCED PRICES

AUTOSTART
EURO PLUS

Yc, coL44° a
48K

60.; £599
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 lin 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.

GET YOURSELF
A NEW MX70

PRINTER AND SAVE
A FORTUNE

only £249 . VAT

 80 Column,  Upper Ft
lower case  Apple dot Graphics
 Centronics Parallel  Uni-directional.
TX 80 - E248 + VAT MX80 -1299 + VAT

CASIO VL TONE

EX -
STOCK

£31.25 VAT

L:11-lil MM. 1r ilPe

11111011 mgTill Ill 11 Ili

It's a new kind of musical instrument. A computer controlled
synthesiser that helps you create, play and arrange composi-
tions that normally take years of musical training.

Monospaced Mode

CENTRONICS 737
DOT MATRIX

PRINTER

only £369-- VAT
including cables

Standard Features
 80 CPS - Proportional

Spaced Mode  50 CPS
 Proportional Spacing, Plus 10 CP1

and 16.7 CP1  N x 9 (Proportional) or 7 x 8 (Monospaced)
Dot Matrix  7 x 8 Dot Matrix  3 Way Paper Handling
System 96 Character ASCII plus 6 European character
sets  Microprocessor Electronics  Expanded Print  Right
Margin Justification  Print Underlining  9 -Wire Free Flight
Print Head  Bidirectional Stepper Motor Paper Drive  Full
One Line Buffer  21 LPM With 80 Columns Printed 158
LPM With 20 Columns Printed  6 Lines Per inch Vertical
Spacing  Paper Tear Bar  Centronic Colours and Logo

MICROLINE 80 £299 +VAT
 80 cps Uni-directional  Small size: 342 (WI x 254 (Dl x
108 (HI 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 E449+VAT
80 cps Bi-directional logic seeking  Small size: 360 (W)
x 328 ID) x 130 (HI 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 £779 + VAT
 120 cps bi-directional logic seeking  136 column printing
on up to 15in forms  Small size: 512 (W) x 328 (0) x 130
IHI 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 65dB  Low
weight: 13 kg

APPLE DISC II
3.3 Dos

Disc with
Controller

£349 + VAT
Additional Drives

£299 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 5'3"
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 - £286 + VAT

The
PEDIGREE

PETS

RRP £795
for 32K

8111111nums

41118111111Pdap

32K
ONLY

£569
+ VAT

Very popular for home 8, business use. 8K Microsoft Basic in
ROM. 32K with new improved keyboard.12- screen.

Cassette Deck EN extra

8032
80 COLUMN PET

ONLY £825 + VAT

The reliable value for money
system with after sales support,

instruction and training facilities
and a wide range of

programmes.

MEMORY UPGRADES
16K (8 x 4116) £15.90 + VAT

4K Compukit (8 x 2114) £15.90 + VAT

COMMODORE
VIC-20

ONLY

VAT

 18 foreground colours
 8 background colours

 Real typewriter keyboard with full graphics
 Music in three voices and three octaves
 Language and sound effects

THE VIDEO GENIE SYSTEM
Ideal for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist,

teacher, etc.
EG3000
Series

WITH
NEW

.EXTRA
KEYS!

16K
 16K user RAM

£279 plus extended 12K Microsoft
BASIC in ROM  Fully TRS-80 Level II

software compatible  Huge
range of software already available  Self contained, PSU,
UHF modulator, and cassette  Simply plugs into video
monitor or UHF TV  Full expansion to disks and printer
 Absolutely complete - just fit into mains plug.
The Video Genie is a complete computer system, requiring
only connection to a domestic 625 line TV set to be fully
operational; or if required a video monitor can be connected
to provide the best quality display. 51 key typewriter style
keyboard, which features a 10 key rollover. Supplied with
the following accessories:-  BASIC demonstration tape;
 Video lead;  Second cassetee lead;  Users manual;
 BASIC manual;  Beginners programming manual. Write
useful programs in the BASIC computer language yourself.

VIDEO GENIE
EXPANSION BOX

Complete with RS232 interface and floppy disc
controller. 0 memory. E225 + VAT.

Memory expansion card IS1001 16K £110 32K E159 + VAT
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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).

ZX81 part -exchanges accepted -
GOOD PRICES OFFERED

ATARI CARTRIDGES
IN STOCK Phone for

availability

COMP PRO MIXER

Pine           
t,* lb          
4,0

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
skawogiwax,...kaw,

£25.00

-- 1- - - . TEAC

III/ UMW
Ow 41

DISK
DRIVES

\"gc :
0,1g0\

4 '
,

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 f2255+ VAT
Disk Drive Disk Drive

Double E389+ VAT

77 TRACK
Single 1E299 VAT
Disk Drive

Double £499 VATDisk Drive

1))30C'Gly

6(

COI

FANTASTIC FOR FILE HANDLING

ACULAB
FLOPPY
TAPE

The tape that behaves
like a disc, for TRS-80

LEVEL 2. only £169 + VAT
The Aculab Floppy Tape for the TRS-80 and Video Genie is a
highly reliable digital storage system that provides many of
the advantages of floppy disks at less cost. Automatic
debounce routine for the Level 2 keyboard.
Connects directly to TRS-80 Level 2 Keyboard. Operating
and file handling software in ROM. 8 commands add 12
powerful functions to Level 2 BASIC.

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

510Aw"

*6502 based system - best value for
money on the market. *Powerful 8K
Basic - Fastest around * Full Qwerty
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.

138I" L02

51 DC.. PatE

SA 10LEBE
NEVieftrt l'ECIAt
ckEY

.°
pckICt

1141

Build, Understand
and Program your

own Computer
for only a small outlay.

COMPUKIT
WITH ALLTHE FEATURES

THATMADE IT THE MOSTPROFESSIONAL
COMPUTER

KIT ON THEMARKET, Now WITH
FREE NEW

MONITOR (a saving),which includes FlashingCursor, Screen Editing, &Save Data on Tape.

KIT ONLY 019.95, VAT

Fully Assembled - £149 + VAT

NEW MONITOR IN ROM - available separately at MOO + VAT.
Improved Basic function - revised GARBAGE routine. Allows correct use of STRING ARRAYS E4.90
This chip can be sold separately to existing Compukit and Super board users. + VAT

FOR THE COMPUKIT - Assembler Editor E14.90
GAME PACKS - 1). Four Games E5.00 2). Four Games £5.00 3). Three Games 8K only E5.00

Super Space Invaders 18K) 01.50 Chequers E3.00 Realtime Clock £3.00
Case for Compukit E29.50 40 pin Expansion Jumper Cable £8.50 All Prices exclusive VAT

74LSOO
74LSO4
74LSO5
74LS10
74LS32
74LS74

TTL SALE
E0.10
E0.10
E0.15
E0.15
E0.20
£0.25

74LS86
74LS93
74LS 157
74LS 165
74LS365
74LS373

Minimum Order - E5
Z80
6502 E4.90
ACIA 6850 £1.90
OP -AMP
CA3130 £0.45
REG.
7805 5V E0.75

E0.30
E0.50
E0.60
£0.90
£0.40
E1.20

Low Profile Sockets
14 PIN £0.06 18 PIN 60.10
16 PIN £0.06 20 PIN 0.15

24 PIN E0.20
40 PIN £0.27

OUR NEW SUPER LOCATION
IN IRELAND

19 Herbert Street, Dublin 2.
Telephone: Dublin 604165

HEAR OUR ADS ON
RADIO NOVA 88.1 VHF Stereo

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.

8MHz Super Quality Modulators £4.90

6MHz Standard Modulators £2.90

C12 Computer Grade Cassettes 10 for £4.00

Anadex Printer Paper - 2000 sheets £15.00

Floppy Discs 53/4" Hard and Soft Sectored £2.90

Floppy Disc Library Case 53/4" £3.50

Ribbons DP8000
DP9500/9501

£3.50

£12.50

All Prices exclusive VAT

PANASONIC KX-T1520
AUTOMATIC

TELEPHONE
ANSWERING

SYSTEM

islOggrits

Av £190
+ VAT

One of the most technically advanced telephone
answering units available, the KX-T1520 features a double
cassette system, a C60 cassette for incoming calls, which
can be limited to 30 secs each or recorded in their entirety,
and a 20 sec continuous loop cassette for your outgoing
messages which are recorded through the built-in
microphone. Your telephone conversations can also be
recorded after a bleep tone has notified your caller they are
being taped. Incoming calls can be monitored and the ring
control is adjustable.

The remote call -in pick-up with Playback/Reset/Repeat
and Skip controls, activates the system to play back your
messages to you over the phone wherever you are in the
world.

WE HAVE ONE OF THE LARGEST
COLLECTIONS OF COMPUTER BOOKS

UNDER ONE ROOF, ALONG WITH
RACKS OF SOFTWARE FOR

THE GENIE AND TRS80.

RF 0010100

tar.) or.111100-
ultVZ't IS1361Stirt

datUttw,C.Witig, .000
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
PC1211
£79.90

+ VAT

4,,itt),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

"Europes Largest Discount
Personal Computer Stores"

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.

DEPTE&MM/11CREDIT FACILITIES ARRANGED - send S.A.E.for application form

- Moorgate Line).
MAIL ORDER AND SHOP:
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) - 10am - 7pm - Monday to Saturday
NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN (LONDON) - 10am - 6pm - Monday to Saturday
* IRELAND: 19 Herbert Street, Dublin 2. Telephone: Dublin 804156
* COMPSHOP USA, 1348 East Eciinge Santa Ana, California. Zip Code 92705

Telephone 0101 714 5472526

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596

IF)



mtpui for ATARI
The World-beating
ATARI PERSONAL

COMPUTERS
3 consoles available
Atari 400 with 16K RAM (AF36P) £345
Atari 400 with 32K RAM (AF37S ) £395
Atari 800 with 16K RAM (AFO2C) £645

(expandable to 48K)

All consoles when connected to a standard UK colour (or
black and white) TV set can generate the most amazing
graphics you've ever seen.

Look at what you get:
* Background colour, plotting colour, text

colour and border colour settable to any
one of 16 colours with 8 levels of
illuminance!

* Video display has upper and lower case
characters with true descenders, double
and quad size text and inverse video.

* 57 -Key keyboard (touch type on Atari 400)
and four function keys.

* Full screen editing and four-way cursor
control.

* 29 keystroke graphics and plottable points
up to 320 x 192 (160 x 96 only with 8K
RAM).

* 40 character by 24 line display.
* Extended graphics control and high speed

action using a DMA chip with its own
character set.

* Player missile graphics.
* Four programmable sound generators can

be played individually or together and each
has 1785 possible sounds playable at any

one of eight volume settings, for game
sounds or music.

* Full software control of pitch, timbre and
duration of notes in 4 -octave range.

* Four joystick or paddle ports, sounds
output to TV.

* BASIC cartridge and 10K ROM operating
system and full documentation.

mown
Maplin Electronic Supplies Ltd
P.O. Box 3, Rayleigh, Essex.
Tel: Southend (0702) 552911/554155

MORE HARDWARE
Atari 410 Cassette Recorder (AF28F) £50

Atari 810 Disk Drive (AFO6G) £345

Atari 822 40 -column Thermal

Printer 1AF04E) £265

Atari 850 Interface IAF29G) £135

Joystick Controllers lAC37S) £13.95

Paddle Controllers lAC296) £13.95

16K RAM Memory Module (AF08..1) £65

MUCH MORE FOR ATARI COMING SOON

SOFTWARE
Lots and lots of amazing software for

Atari available NOW

* Word Processor * VISI-CALC

* ADVENTURE GAMES * Arcade Games

* Trek Games * ASSEMBLER Er

DISASSEMBLER * FORTH * Teaching

* 3D GRAPHICS * Character Set

Generator

SEND S.A.E. NOW FOR OUR LEAFLET

IXH52G)

LE STICK
For Atari Computer or Video Game

Replaces standard joystick, but much

easier to use. Internal motion detectors
sense hand movements. Large pushbutton

on top of Stick. Squeeze Stick to freeze
motion. A MUST for SPACE INVADERS,

STAR RAIDERS & ASTEROIDS.

ONLY £24.95 lAC4511

Note: Order codes shown in brackets.
Prices firm until 14th November, 1981
and include VAT and Postage and Packing.
(Errors excluded).

Atari 400 Console

Atari &X? Console

SPECIAL PACKAGE OFFER

Disk -based system for £725 with Le Stick

The Atari 400 Console

Special 32K RAM Module

Atari 810 Disk Drive

Disk Operating System

Documentation
Interconnecting Leads
Everything in "Look at what you get' list.

Can any other computer on the market
offer all this at anything like this price?

VERSAWR ITER
12/? x 8in. drawing board. Drawing on
board is reproduced on TV via Atari with
32K RAM and Disk Drive. Closed areas
may be filled in with one of 3 colours. Text

may be added in any one of 4 fonts. Paint
brush mode: select size of brush and paint
away. Air brush mode: shade in your
drawing -colour and density is up to you.
Plus many more features. S.a.e. for price

and further details.

Demonstrations
at our

shops NOW

See Atari at 284 London
Road,

Westcliff
-on-Sea,

Essex.

Tel: 10702)554000
and at

159-161
King St., Hammersmith

01-7480926


