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TRANSCENDENT 2000

ETI VOCODER

SINGLE BOARD

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 13A 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 can be built in a few evenings

by almost anyone capable of neat soldering! When finished you will possess a

COMPLETE KIT ONLY £195 + VAT!

synthesiser comparable in performance and quality with ready -built units selling for
many times the price.

Features as a construction article in Electronics Today International this design enables a vocoder of great versatility and
high intelligibility to be built for an amazingly low price. 14

Comprehensive handbook supplied with all complete kits! This fully describes
construction and tells you how to set up your synthesiser with nothing more
elaborate than a multi -meter and a pair of ears!

channels are used to achieve its high intelligibility, each channel
having its own level control. There are two input amplifiers, one

CHROMATHEQUE 5000 5 CHANNEL LIGHTING

or treble boost with bass cut. The level of the speech and

This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual
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 produces some

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 Df 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

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. K it includes fully finished metalwork,
fibreglass PCB controls, wire etc. - Complete right down to the last nut
and bolt!

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 and amplitude
whenever required. An LED on this indicates 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.

Cabinet size 24.6" x

COMPLETE KIT ONLY £168.50 + VAT!

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

MANY MORE KITS AND ORDERING
INFORMATION ON PAGE 33
All projects 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 prices.

The kit includes fully finished metalwork, professional quality
components (all resistors 2% metal oxide), nuts, bolts, etc -even
a 13A plug!

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE

ANDOVER, HANTS SP10 3WW

ANDOVER

(STD 0264) 64455

PORI

DJ90 STEREOMIXER as being featured
in Electronics Today International - July issue!
COMPLETE KIT ONLY £97.50 + VAT!
This versatile new mixer, shown 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 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 and 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 f 9.90+V AT . Console
complete with switch panel, lid feet and carrying handles £69.50+VAT.
BSR P256 - their latest belt -drive disco turntable £29.90+VAT.

TRANSC
MULTI VO
COMPLETE

POWERTRAN
COMPLETE KIT ONLY
SP2-200 2 -CHANNEL
£64.90 + VAT!
100 WATT AMPLIFIER
The power amplifier section of the MPA 200 has
proved not only very economical but very rugged and
reliable too. This new 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 bpth channels simultaneously.
The kit includes fully finished metalwork, fibreglass
PCBs, controls, wire, etc. - complete down to the last
nut and bolt!

Cabinet size 36.3" x

AUGUST 1981
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SYNTHESISER

1024 COMPOSER
COMPLETE KIT ONLY f89.50 + VAT!
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!

POINERTRAN

. 15.7" x 4.8" (rear) 3.4" (front)

EFFECTS SYSTEM COMPLETE KIT ONLY f49.50 + VAT!

BLACK HOLE CHORALIZER COMPLETE KIT ONLY f49.80 + VAT!
(single delay line system)
De Luxe version (dual delay line system) also available for

f59.80 + VAT
Cabinet size 10.0" x 8.5" x 2.5" (rear) 1.8" (front)

11TRAN

The BLACK HOLE designed by Tim Orr, is a powerful new musical effects device for processing
both natural and electronic instruments, offering genuine VIBRATO (pitch modulation) and a
CHORUS mode which gives a "spacey" 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.

MPA 200 100 WATT (rms into 8 ohm)
MIXER/AMPLIFIER
COMPLETE KIT ONLY f49.90 + VAT!
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 microphone, 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 and bolt.

ENDENT DPX
ICE SYNTHESISER
KIT ONLY f299 + 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 wholr

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 lower 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, 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 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.

15.0" x 5.0" (rear) 3.3" (front)

E&MM
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The kit includes fully finished metalwork, solid teak cabinet, professional quality components (all resistors 2% metal oxide),
nuts, bolts, etc., even a 13A plug!
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TEAC Portastudio

M-144

£539
£579 including
mike and cans

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 facilities 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.

Accessit

specialise in professional audio
equipment from major manufacturers. Call us with your
system requirements. Our
business is helping you with
yours.

FILE

TRAY

£6.50

£1.20

A new concept in neat and efficient
parts storage. File your small components
in these vacuum formed trays, each with
24 compartments, with see through,
snap -on lids. The modified ring binder

takes up to 7 cards - that's 168 orderly
locations in the size of a book. Ideal
for servicing, constructors and research
work.

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 EQ 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 19in rack
Send for the new data folder including specification cards, application
notes, review reprints and details of the 21 day free trial offer.

Microchip

£35.95 Orchestra
so

bas saw

1111111 eg
-111- 111
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The revolutionary musical instrument
that turns you into an instant musician.
Order the Casio VL-Tone now, and try

it out at no obligation for 14 days.

SECK

£108.33

Professional
Mixer in
Kit Form

Books

"Are you ready for
Multitrack?" explains
recording techniques
from sound on sound
through to eight track,
with many pages about
The equipment to use.

AM you rsody

tor

All prices shown are inclusive
of postage and VAT. You can
order by phone using Visa or

Multitrack

BARCLAYCARD 9

TEAL

"The Multitrack

many tips on wiring, acoustics, mike
placement etc. The book is packed with
superb illustrations. The best guide
around by far.

welcome.

0

60p

Primer from TEAC is a practical
guide to setting up a home studio with

Access Cards, or drop in and
see us! Export enquiries

Please send,
me a free copy of

your 32 -page catalogue.

I

Name

IAddress

£3.50

1

£152.25
ASSEMBLED
A six input stereo mixer featuring
wide range gain, treble, bass, echo,
foldback and pan on each channel.
For compact PA, keyboards, stage
monitoring or recording, the ultra slim
design is at home anywhere.
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For the electronic hobbyist, from
beginner to skilled enthusiast,

E&MM provides building projects for the home, workshop and
vehicle as well as its specialist area of
electro-music.
Even prior to the start of E&MM in

February this year, the magazine's
launch publicity resulted in our projects research team being inundated
with offers from established and
prospective writers.

The general reader with good
experience of electronics design and
construction may not realise that we

are pleased to consider and even

Projects in the Making!

nut and bolt is specified as far as

by Mike Beecher, Editor
Electronics & Music Maker.

bility for publication. Computer filing
of many published electronics pro-

engineers who present their projects
immaculately, musicians with a host
of interfacing, effects and instrument

nality of the proposed project.
The next stage is for the author to
submit his prototype and this is
thoroughly tested in our technical lab
against the specification and for
faults.

designs to be solved, and senior
citizens having years of involvement
in dabbling with electronics.
A major consideration fora project
submitted is that they are tried and
tested designs. Our contributors have
to follow a publication plan that
guarantees the project definitely

jects allows us to check the origi-

An important extra stage in the
development of a project follows - the
building of a second 'production'

model using our own specially de-

but not always the knowledge to

myself and the projects team for

signed printed circuit boards or Vero board etc, plus components that have
been checked for availability.
We always provide a supply source
to enable readers to buy all the
necessary electronic components
and
ready-made printed circuit

specialist

preliminary approval as to its suita-

boards. Everything down to the last

develop, whenever possible, projects
that will be of value to hobbyists.

Our contributors come from all
life and have included

walks of

teenagers who have plenty of ideas
utilise

latest

devices,

works and ensures that the circuit
diagrams, printed circuit boards and
parts allocated for it are correct.
First, the design, description and
circuit diagrams are checked by

possible by the contributor.
Finally, the text for the article to be
published is checked by the projects
editor and along with sufficient photographs is prepared for printing by our
editorial staff.
Having a technical lab, as well as
an electro-music studio as part of our
overall publication resources, en-

sures that the latest circuit components are used and serves to update not only the reader, but our contributors as well with the most suitable
devices.
Projects always aim to be of good

quality and low cost, providing a
direct benefit for the hobbyist in
making with electronics.

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

of the plug will be at 9 volts, it is fed through

The balanced -line system described by

a high impedance. Having said this it is

Chris Lare should be very useful, but I think
the battery -switching arrangements could

wise to accept that accidents and abuses

do occur, and the idea of using the DIN

have just purchased a Moog Prodigy
synthesiser but find that I am the only
person I know who likes this area of music.
Therefore, I feel it would be useful to people

cause problems. In the line driver a par-

connector is interesting. This will avoid any

like myself if you ran a section where

tially -inserted (or half -pulled -out) jack -plug

problems with the microphones, but will

will put the right -channel microphone in

not really help at the receiver end since a

budding musicians could write in, to make
contact with fellow electro-musicians, per-

series with the battery supply, when the tip
of the plug touches the 'ring' contact of the

large DC surge will appear on the output as
the capacitors charge up anyway. To add a

jack. Some microphones can stand this,

slow switch on circuit would add as many
components as the basic circuit and was
not considered reasonable. Like all audio,

but others most definitely can't. Likewise in

the line receiver a partially -inserted plug

puts 9V on to the input of the following
mixer or amplifier - and that could do

connections must be made with the volume

somebody's speakers a power of no-good.

If a DIN style switch is used, very high
quality connectors must be used, the
cheaper plastic style tarnish very quickly

Further, in both units the whole supply
current always has to flow through a plug -

down.

and -socket connection that is directly in
series with the signal circuit, and so the
slightest movement of the plug will cause

resulting in poor chassis connections while
the pin 2 connection is still good resulting

noise.

through using the jack switch.
The ideal solution, and one which avoids all
these problems is a simple switch added to

Fortunately these defects can all be eliminated

very simply by transferring the

switching action to the 5 -way DIN connectors. In each unit, battery negative is
removed from the 'sleeve' contact of the

the circuit at the relevant point; or is so

problem is a faulty LM3914. The maximum

LED current the LM3914N can supply is
30mA and this would require R2 to have a
value of 400 ohms (390 ohms is the nearest
preferred value). This current is only

available if the device is used in the 'dot'
since its maximum dissipation
would probably be exceeded if it were to be
used at maximum current in the 'bar' mode.
mode,

Dear Sir,

Please could you answer the following:
Would the MOSFET amp featured in your
June issue be suitable for a Bass Guitar?
Secondly can you recommend a suitable

tion as you'll see in our new Classified
section this month.

Pre -Amp with Volume -Bass -Treble?
K. Ritch

Deerness, Orkney Isles
The Mosfet Amp has been tried with Gibson

Dear Sir,

I have recently made two of your car battery

monitors (E&MM March
First,

jack sockets may be left as they are, or
replaced with mono ones (cheaper!).

1974 with the famous "Autobahn". One

.

.

1981) and

I

notice that LED 1 tends to glow
faintly permanently, although the operation of the remainder of the LEDs appears
I

normal. Is this correct? Or, what should I do

to correct it. (Incidentally, have added
2.2uF tant. to the supply leads to absorb
supply spikes and this appears to have
made no difference.)
I

Dear Sir,
I

E. Jones

item of interest is that on this LP Kraftwerk

Shropshire
All the high impedance microphones used
with the prototype boxes utilised an output
transformer, and thus any problems due to
partially inserted jack plugs were not

used an electronic drum system of their
own design. In this system there is an
electrical contact between the drum stick
and a 'conductive' drum pad. The drum

AUGUST 1981

Bangor -on -Dee, Clwyd

An interview with Kraftwerk is planned and
we've taken you up on your second sugges-

couple of times and found the batteries

have been a 'fan' of electronic music for
many years now. As a matter of fact it was
Kraftwerk that sparked my interest off in

E&MM

encouraging the formation of new groups or
people to play together just for the fun of it.
D. Jones

require help on two points.

and the shell are connected together as

most notably low impedance types without
a transformer may be damaged if plugged
in by mistake. In addition, although the ring

haps indicating their level of skill, thus

ideal after all - having left it on overnight a
flat .
Chris Lare

relevant since no DC path to the 'works'
existed. However, many microphones,

I

in far more noise than would ever occur

stereo jack socket and transferred to pin 2
of the DIN socket, from which the existing
earth connection is removed. (The earth
connection is not removed from the shell of
the socket.) Then in each DIN plug pin 2
well as to the screen of the cable. The stereo

I

stick itself was connected to the system by

Second,

I

and Fender guitars along with various
speaker cabinets and produces a 'Punchy'
sound at low frequencies and high sensitivity to the upper harmonics. Ideal for use
with bass -lead guitars and all keyboard
instruments.
A pre -amp with volume, bass, treble and
many extras specifically for use with guitars

- keyboards will soon be published in
E&MM, so keep watching!

notice that the LEDs are

sometimes a little too faint to see in sunlight

conditions. R2 is the brightness control.
What are the permissible limits to brighten
the LEDs without over -running either the
chip or the LEDs? (I am operating the chip
in the dot -mode.) If I can brighten the LEDs
I intend to use a CMOS switch with a control

an ordinary guitar type lead. All this long
before the electronic drum machines we

from the lights to vary the LED brightness.
Richard Grant

know so well today.
Kraftwerk are now touring Britain, so how
about a feature on this remarkable group?

Assuming that there are no wiring errors in

Newcastle -on -Tyne

your unit the most likely cause of the

Dear Editor
Congratulations on a superb magazine. It's

just what

have been looking for something constructional as well as good
write-ups on electronic music. It would be
great if you could publish a rhythm box or
just a circuit similar to the one used in the
I

Matinee Organ. Good luck in the future and
keep up the good work.
P.S. Great sweatshirts!
C. J. Nash
Cardiff
5

ELECTRONICS

PA. SIGNAL
PROC SSOR

PARTS COST
GUIDE

f90

;Chris Lare

PA SIGNAL PROCESSOR

A professional quality stereo audio
control system for
group and theatre PA use featuring:

* Audio Limiter
* LED Peak Program Meters
* 3 -way Active Crossover
* Balanced Line Output
Nowadays it is usual for a rock

group to perform on stage with a
high power sound system termed
the 'PA'. This two part article

41111111111111111111M.1111111.111111.111111.11111.11.11.111111111111111111111.111111111111111111111.111111.1111111111111111111,

describes designs for an audio
limiter, a peak program meter and

a three band active crossover to
help exploit the full capabilities of
small and medium sized PA rigs.

PPM

Input 0
-14dB
1155mV rms

Although the prototypes were built

All outputs OdB 10.775V rmsl
RF

as stand alone pieces of equipment containing all these functions, there is no reason why the
individual designs cannot be installed in existing equipment

Limit

X1

X5

0 PA Slave

Filter

Low

f- pass

0 Bass

$1=

o Middle

High
pass

Treble

T
Disable

thereby providing a cheaper form
of upgrade.

Mono

Mute

Disable 8 mute switches
are ganged

T

E&MM

Many smaller PA rigs used for
Pub and Club work expand as and
when money is available and as a

PPM

Input 0

Filters

result are often not as efficiently

organised as they would have

RF

been had the entire sum of money
been available at one time. Often,

Filter

and

speakers

/Disable

being

purchased and run directly

X5

0 PA Slave

0 Bass

the quest for higher powers will
have resulted in several amplifiers

Limit

Mute
paaansds

in

0 Middle

parallel. The next step to change

this form of system into a more
orderly arrangement is often
avoided because of an assumption of great cost (probably true)

Fp% -0 Treble
Filters

and a lack of suitable parts or
designs. The E&MM Signal Pro 6

figure 1.

PA Signal Processor block diagram.
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cessor is intended to be added to
such a system and will generally
give a considerable improvement

stant is apparently the best way
since any gain reduction will

Amoun of
Output

Attenuation

occur on both channels, thus

in sound quality, and possibly
surprisingly,

increase

an

in

preserving the stereo image.
However, such a system will not
detect overload in one channel if
the other is lightly driven because

E&MM

apparent volume level. The pro-

cessor consists of three functional blocks: limiter, peak pro-

of the combined nature of the

gram meter and active crossover
together with a power supply. The

lo

Threshold

function of each block will be
covered in some detail before the

actual design and construction
are described.
Figure

shows the block

1

diagram of the stereo prototypes

p

Input

Figure 2.

Threshold

Ideal limiter characteristics.
Output

Input

0

Input

0

VCA

which were built into a 19" rack
case. It is intended that this case
should be used next to the mixer

`HAM

Threshold

detector.

not be used stage side, or why the
self contained.

high

The

im-

pedance input of -14dB sensitivity is connected directly to a
level control and thence to a x 1

buffer to drive the limiter. The
limiter can be disabled as required. The output from the
limiter is available directly (PA
Slave Output) to drive additional
PA systems or tape recorders, or
via a three band crossover with
individual level controls on each

band. A peak program meter
(PPM) uses a convenient output
from the limiter (although it also

may be used on its own) and

displays the audio level as a
moving dot on a line of light
emitting

diodes.

Two

extra

switches are included, a mono
switch which is very necessary if

the signal source should fail in
one channel, and a mute switch
which simply switches off all the
sound outputs without affecting
the meter - useful for setting up
levels.

The limiter and PPM will be
covered in this part, the active
suitable power
supply and an optional balanced
line driver in the second and final
part next month.
In the circuit diagrams which
follow only the right hand channel
is drawn. The components for this
crossover,

a

channel all have a fixed offset
numbering starting at 100,
whereas those in the left channel
start at 200. Some components
do not have an offset, these are
common to neither channel and
are all to do with the power supply
or decoupling.
During construction, particularly if the complete unit is to be
built, it is suggested that each

Attack& decay
time constants.

left until the end of the second
article.
It is strongly suggested that
only new and branded components are used in the construction of this equipment since it

must be reliable even after a few
years on the road.

The Limiter
A Limiter is inserted into the
audio path to prevent overload of
the PA system caused by sudden
peaks in level (e.g. shouting down
a microphone). In this way a

limiter performs no action upon
the audio signal, until the level of
that signal reaches a pre -determined threshold. Once the
threshold is exceeded the limiter
progressively attenuates the

signal keeping the output constant at the threshold level. The
response of an ideal limiter is
shown in Figure 2.

A limiter should not be conwith
a
compressor,
fused
although the action is very similar.
A
compressor reduces the

dynamic range of the signal over

the entire range and does not
have a defined threshold like the
limiter. As a result the effect of a
compressor is much less obvious,
but generally compressed music
is much less exciting to listen to
because of the lack of dynamic
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long to help avoid sudden shifts in
music level. It is important to note
that the attack time should not be
less than 10ms because the bass
response will be affected.
The effect of a limiter is

very

noticeable;

again

it

should be remembered that the
limiter will not operate during
normal performance.

The Circuit
Figure 4 shows the circuit of

audible since the music level will
dip (the effect known as 'breathing'), but the overall effect is far
less objectionable than the distortion generated by overload.
A block diagram for a limiter is

the right hand channel of the

shown in Figure 3. The output

this was found to generate immense distortion under severe
overload, most probably due to

from

the

voltage

controlled

attenuator is fed to a precision
rectifier, and thence to an attack/
decay time constant. The voltage
output of the time constant

reduces the signal level if the
threshold is exceeded by increasing the attenuation. This system
is a feedback control path,
essential
because
the VCA

chosen does not have a linear
voltage/attenuation

character-

istic.

Stereo Limiters
In the PA signal processor a
stereo limiter is required and the

limiter. The VCA employs a com-

mon and cheap 2N3819 FET.
Experiments were done with a
new generation VCA integrated
circuit (the B&B audio 1537) but

cross -modulation in the input
stage. Admittedly, this limiter will

distort at the same level, but the
distortion is much less objection-

able and may be regarded as
'soft'.
The source of the 2N3819 FET
is held about 4 volts off ground by

the resistor capacitor combination. Now, as the FET control
voltage (on the gate) starts to rise
above the pinch off level the FET
resistance starts to fall, thus
attenuating the signal by virtue of
R103. Since the FET resistance is

debate. A compound limiter with

determined by the gate/source
voltage, it is obvious that by

a common rectifier/time con -

increasing the source voltage the

best way to do this is open to some

Compression is nearly
always used when a record is cut,

since the dynamic range of a
record is low. As stated, in the PA
facility the limiter is used more for
protection and does not act on the
music if the system is properly set

10ms

E&MM

rectifier.

range.

debug on a bench. Testing proafter the constructional description, although final calibration is

the circuit becomes very cumbersome. Accordingly a pair of
identical but separate limiters
as well as the complex limiter in
actual use. Obviously, the image
problem still exists, but this was

Precision

Limiter block diagram.

tested before final installation
because it is much easier to

cedures for each board are given

VCA module to be cancelled out,

not
Figure 3.

up. Thus a limiter is more suited
to the requirements here.
A limiter must be capable of
reducing the level of music quickly, so as to prevent the overload;

board (or set for the PPM) is

for each channel and develop a
common control voltage from
this. When additional circuits are
added to allow differences in the

were used. This proved to perform

(or even disco deck), although
there is no reason why it should
various functions should not be
split up, since each function is

control path. The logical development is to provide a peak detector

is usually considered a
suitable time. The decay time
(time to return the level to its

original level) must be reasonably

PA Limiter board.
7
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R118

22k

IC 1016

4
3

+15V

R121
2M2

0

-15V

100n1

10uF

C13

=71=

C12

100uF

100uF

CD 0104
150uF

0103

0111

Right hand channel shown.

O

R108

8120

8119

160

160

160
R112

220k

Output
to RPM
pan 1

0102

R&L12

Lett hand component rets add 100 on numbers and components shown thus:11

Limiter circuit.

effect of a given gate voltage is
reduced. The source voltage is
determined by the preset posi-

ing the FET hard off.
A bonus is available in that the
precision rectifier output is

times

tion, and hence the preset serves

well known that the distortion

always present and exactly follows the output signal level. As
such, the output from the recti-

produced by an FET can be much

fier can be very conveniently used

reduced by superimposing half

larger than

the

input.

Enable the limiter. Adjust the
input level to be larger than

to drive the PPM, thus avoiding

200mV and then alter the presets.
At some point it should be noticed
that the output starts to be
attenuated. Repeat for both
limiters. If nothing happens

the drain voltage on the gate

the need to provide another recti-

check the output of the rectifiers

voltage - C102, R104.

fier. The output level from the

to set the limiting threshold. It is

The output from the VCA is fed

rectifier is reduced by R118 and

to the x5 buffer to increase the

R119 to a level suitable for the

signal level to OdB, which in turn
feeds the following stages and the
precision rectifier, built around

PPM.
The

IC101. The operation of such a

low pass filter. R102 is included to

rectifier is slightly tricky and it will
be more fully understood if it is
realised that the positive and

prevent damage to the IC when

negative signal paths are completely different. If the input is
negative, then D102 and R112
conduct creating a virtual earth at

circuit diagram also
shows the input buffer and the

the mono switch is used. Note
that the level input to the limiter
should not exceed 200mV RMS
and an attenuator must be used if
higher levels are required.

pin 6 of IC101. This effectively
'earths' the end of R116. The

Construction

negative signal is also fed to pin 2

stereo limiter and the buffers are

All

the components for the

of IC101 and thus emerges as a

mounted on one circuit board

positive signal, of the same ampli-

(Figure 5). The board is designed
so that all the switch functions are
available at the front of the board,
thus minimising wiring. Note that
alternative packages for 2N3819s

tude. A positive signal, however,
causes D101 and R113 to conduct, hence the input end of R116
goes negative. The positive signal
is also routed by R114 and R115
and the resultant summation
gives one 'unit' of negative signal

exist and not all have the same
pin layout.

since R116 is half R115 plus

Testing

R114. This negative 'unit' is inverted by IC101a to again give a
positive output. Thus both nega-

Testing will be more easily
accomplished if a scope and
signal generator are available, but

tive

a meter can be used with less

and

positive

inputs give

positive outputs with the gain
determined by R117). The output
from this rectifier is smoothed by

the time constant (D103, R120,
C106 and R121) and fed to the

gate of the FET. The limiter is
disabled by shorting the time
constant to ground, hence turn8

151

220k

_t_

0

Figure 4.

0 14
1131

1106

C11

C105
100nF

accuracy. Connect the board to a
current limited supply and switch
on. Check that the power rails are

correct on each IC and then
connect an audio input. Disable
the limiters by linking the appropriate pins on the PCB. Check that

Limiter pin connections.

PARTS LIST FOR LIMITER BOARD AND BUFFER
Notes:
1.

2.

Component numbering for left and right channels runs 101, 102, etc and
201, 202, etc respectively. Components numbered 1,2,3, etc are common
to both channels).
All totals are for stereo.

Resistors - all 5% I/3W carbon unless specified
R101,111,112,113
220k
R102
R103

R104,105,107
8106
RI08,119,120
R109,114
R110,118
R115
R116
R117
R121
RV1O7

4k7 min hor. preset

8 off
2 off
2 off
6 off
2 off
6 off
4 off
4 off
2 off
2 off
2 off
2 off
2 off

(M220K)
(M5K6)
(M47K)
(M1M0)
(M560R)
(MIKO)
(M100K)
(M22K)
(M12K)
(M56K)
(M390K)
(M2M2)
(WR57M)

22p polystyrene
15n polyester
47u 10V tantalum
150u 16V axial electrolytic
100n polyester
10u I6V tantalum
100u 16V axial electrolytic

2 off
2 off
2 off
2 off
4 off
2 off
2 off

(8X248)

1N4148
0A91
2N3819
LF353

4 off
2 off
2 off
4 off

5k6
47k
IMO
560R
1k0
100k
22k
12k
56k

390k
2M2

Capacitors
C101
C102
C103
C104
C105,11713
C106

C12.14

Semiconductors
D101,102
0103
TR101
1C101,1,2

(BX71N)
(WW75S)
(FB55K)
(BX76H)
(WW68Y)
(FB49D)

(QL808)
(QH71N)
(QR36P)
(WQ31J)

Miscellaneous
S2
S3

(FHOOA)
(FHO4E)
(GAO7H)

SPST miniature toggle
DPDT miniature toggle
Printed circuit board

the output is present and five
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SPACE INVADERS

ATARI

T.V. GAME1

T.V.
GAME

71111111ill -17N:7

'ok

Ott 641 Oh dti
w !k!
!v!

114#

£39.50

r

Hand-held Invaders Games available £19.95
f- Invaders Cartridges available to fit

Game on

The most popu ar T.

FULLY PROGRAMMABLE
CARTRIDGE T.V. GAME
14 Cartridges available

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

"Y

-

31

*esomfmnimissaffmmimmm...j

the market with a range of over

40 cartridges including SPACE E95.45
INVADERS with over 112

£59

Normal Price £87.86

L NOW REDUCED TO:

LameS on one cartridge.

Inc VA I

We carry a range of over 15

roe .01.04

different Chess computers
£29.95
Electronic Chess
£39.95
Chess Traveller
£79.00
Chess Challenger 7
£119.00
Sensory 8
£259.00
Sensory Voice

nalla

Pao

ri147:il! Lab :?;

am

.111

LBILICA SHOP 2 YEAR GUARANTEE

=An"

All prices include V A T

%PEAK & SPELL" rADDING MACHINE
OLYMPIA HHP
1010
Normal Price £57.21

Normal Price £49.95
NOW REDUCED TO:

NOW REDUCED TO:

1

£39.50 vnT
Teach your child to

properly with
this unique learning
aid. Fully automatic
spell

features and scoring.

a OOOOO

Additional word

OOOOO
80 00000
300011100

modules available to

extend the range of
words

£34

vA

24 TUNE
rMATTEL T.V. GAME
ELECTRONIC DOOR
BELL
Normal Price£19 (Cl
NOW REDUCED TO

£12.70 inc. VAT
r

Plays 24 different tunes
with separate speed

control and volume

Uses normal adding

control. Select the most
appropriate tune for your

mains operated.
Size91/4"x4Ve"x2r4r

visitor, with appropriate

machine rolls. Battery or

THE OLYMPIA

EARTH INVADERS

£199

VAT

Uses ordinary paper!
No need to buy expensive
thermal paper!
Fast add listing PRINTER.
CALCULATOR 2 lines per
second, 10 digit capacity.

-

(Mains adaptor extra,

r HAND HELD GAMES

r

ADD-ON
ADAPTOR

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

eriareavnleivila
DOR

Normal Price £245 NOW £135.00
SARGON 2.5/BORIS 2.5
Normal Price £273.70 NOW (199.95

DATABASE/ IAITERTON

ORACLE television information services.
THIS NEW MODEL INCORPORATES:

77.

41721712E'Re

VOICE CHESS CHALLENGER

THE EXCLUSIVE

+ Cartridges also available for
MATTEL/ TELENG/ROWTRON/

THE RADOFIN TELETEXT ADD-ON
ADAPTOR
Plug the adaptor into the aerial socket of your
colour T.V. and receive the CEEFAX and

veva

SPECIAL OFFERS:

MANY UNIT
ARE COVERED BY

ATARI/ RADOFIN:. ACE rRONIC/PHILIPS G7000

_AA

inc VAT

TELETEXT

CHESS COMPUTERS

1/111

fi51,

ft ft ft ft

A

tunes for different times ofA
the year!

The most advanced i V game in the world 20
cartridges available Add
on KEYBOARD coming
.V3 VAT
soon to convert the
MATTEL to a home computer with 16K RAM, fully
expandable and programmable in Microsoft Basic

£199 ..... inc

Other accessories will be available later in the yesrail

PRESTEL
VIEWDATA

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

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 machine can also
be used for message referral, if you have an urgent appointment, but are expecting an important call,

3.95 nj

Simply record the 'phone number' and location where you can be reached. With optional extra
bleepers 1(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

HAND HELD GAMES

GALAXY

/

1000

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 connectors provided or alternatively a jack 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 I135 iinc. VAT) includes the
machine, an extra -light remote call -in
Bleeper, the microphone, message tape.
A C mains adaptor_ The unit is
934"x6"x2'.2" and is fully guaranteed for
12 months. The telephone can be placed
directly on the unit - no additional desk

The 2nd generation Galaxy Invader The invaders
have regrouped 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
or from
destroying your home

Space is required

£135

Lefences

iii000,
!eg.
reolivalTiaalit
TailieiPlaivi
labia..

AYS.

;

MT:Tn..

eirovICE

Ar 2t.fne. ...L..

=1.4;47T°'...
Repo.,
Slacks
Sn. non, Calicia.i.'

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 &
Features -

white.

- Simplified controls for quick. easy operatio,
- Special graphics feature for high resolution
- State-of-the-art microprocessor controller

- Standard remote telephone keypad with Prestel

keys q

- Auto

dialler
acquisition

incorporated for easy Prestel

- 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

Inc.VAT

FOR FREE BROCHURES -TEL: 01-301 1111
ror free illustrated brochure and reviews on our range of electronic games please telephone 011
301 1111 Free deltvely serv.ce avaJlable To order be telephone please quote your name address
CHISLEHURST

end ACCESSSEIARCLAYCARD number. and leave the rest to us Foal and packing Free of Charge

Express 48hr delivery service available
CALLERS WELCOME
Demonstrations daily ai our Sidcup shoo open from 9am 6pm
Monday -Saturday (Early Closing Thursday lern -- Late Opening Friday Opml
2 YEAR GUARANTEE
All goods are covered by a full year -s guarantee and many are funnel
covered by our exclusive Silica Shop 2 year Guarantee
MONEY BACK UNDERTAKING - If you are onsatoslied with your purchase and return it within
7 days we wilt give you a full refund
AFTER SALES SERVICE
Avertable on all machines out of guarantee
COMPETITIVE PRICES -- We are never knowingly undersold
HELPFUL ADVICE
Available on the Suitability of each machine
CREDIT FACILITIES
Full credd facilities available over 12 24 or 26 months at competitive
rates of in
' PART EXCHANGE SCHEME
available on second hand machines
' CREDIT CARDS WELCOME
Access. Barclaycard Omen, Mut. Aim., an Express
-

-

the lop of lietherlOV Road
is one way only Please enter from
IVO TE

S,dcup f,9f, S"ao'
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Figure 5. Limiter component overlay and PCB.
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Figure 6.

PPM circuit.

and the time constant, remembering that a standard meter will
alter the time constant. The final
setting up of this module will be

In this PPM only one led is lit at a

only the positive peaks in the

time rather than the usual bar

audio will register.

the LED current, which should not
exceed 50mA.

graph display, where all the leds
up to the level point are lit. This

covered in the last stages, once it
is installed.

A PPM should have a fast
attack time and a slow decay

means that the colour change
that occurs indicating an over-

The Circuit

The Peak
Program Meter

load

The peak program meter uses
a string of 16 LEDs, of which the
bottom 12 are green, followed by

one orange and three red. The
orange will be set to indicate an
output of OdB, and thus the reds
will indicate degrees of overload.
10

is much more obvious -

particularly out of the corner of
the eye when attention is focused
on the stage. This type of display

is termed a 'moving point' for
obvious reasons. The PPM uses
the output of the precision rectifier in the limiter section, but it is

worth noting that the circuit will
work with any audio signal, not
necessarily rectified; in this case

The LED string is driven by a
UAA170L bargraph
Siemens
driver (Figure 6). This was chosen
in

preference to the LM3914

series because it offered a 16 LED
resolution rather than just 10

from the National chip. The integrated circuit is connected
according to the application
notes, where

Vref

min and

Vref

max

refer to the minimum display
voltage and maximum voltage
respectively. R130 determines

time, and since both are different
from those used in the limiter, a
different and slightly more com-

plex peak detector is used to
achieve an attack time of 5ms
and a decay time of 2 seconds.
The detector employs a 311 comparator. When the voltage on pin 2

is lower than that on pin 3 the
output of the comparator goes
low, charging the capacitor by
means of TR102 and the attack
defining resistor R125. Obviously,
AUGUST 1981
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when the converse is true the
open collector output of the comparator is held high by R123 and
nothing further happens. The
preset RV126, reduces the proportion of the capacitor voltage to
allow calibration of the complete
unit.

Construction
Three printed circuit boards
are used, of which two are identical driver circuits. It is suggested

that a socket be used for the
driver ICs. The third board houses

both sets of LEDs (Figure
Assemble

the

driver

7).

boards

noting that the top board uses
double -sided PCB pins for supply

connections and insert the wire
links into the display board, but
do not insert the LEDs until the
front panel is complete and final

PA Display component board.

no 30

assembly is under way. Then, the

Testing

LEDs should be fitted into the
holes on the display board, but

Connect to a power supply and
switch on. The bottom LED should

not soldered in. The board is then
offered up to the front panel and
bolted to the pillars. The LEDs are
then guided into the relevant
holes with a screwdriver, pressed

light. Apply an audio signal and

into place and their wires soldered to the board and trimmed.
Note that no LED holders were

DISPLAY COMPONENT
C109

moves. If nothing happens check
the peak detector and if the
display performs erratically a
short between two drive lines or a
broken drive line is nearly always
the cause.

.

-

C108

_12=1_12
R12 5

C110

IC
102

RV126

L1.

r

c
1

-C:=3R12 2

R13 0

b -L=3+/--\

ae

\..../

TR102

-1=3-

+

S

R128

4:=3-

-11=-1123

confirm that the display point

used in the prototype. The bottom
driver board should now be bolted
to a bracket, thence to the display
board, and linked in with 8 pieces
of bare wire. Test this board. The
upper board may now be

04

"i=a-

Es MM

(.,.,

0

3
(7)
cLj

C107

-

1

GFDCBAH

E00000000

R127

16

Pin view

TR102
BC214L

mounted in the same way and a
1/2" 6BA pillar mounted between

the two boards to keep them
steady. Three pieces of bare wire
were used to connect the power to
the bottom driver board, the wires
being soldered to three double sided PCB pins inserted into the
top board.

4

Top view 9
IC103

Pin view
D101-116
LED

uAA170L

Top view
IC102
LM311

5

O

L

DISPLAY COMPONENT
E&MM

PPM pin connections.

kciolo
D101

PARTS LIST FOR PEAK PROGRAM METER

a1rI

D108

0000

000D5: I;1

Resistors - all 5% V3W carbon unless specified
R122
R123
R124
R125
R127

R128,130
R129
RV126

56k
1k0
1k5
220R
100k
10k
8k2

1M0 min vert. preset

Capacitors
C107
C108,110
C109

2 off
2 off
2 off
2 off
2 off
4 off
2 off
2 off

(M56K)
(M1K0)
(M1K5)
(M220R)
(M100K)
(M10K)
(M8K2)
(WR77J)

D201

2 off
4 off
2 off

(WW72P)

DISPLAY LED
GA 15R

BC2I4L
LM311
UAA170L

2 off
2 off
2 off
24 off
2 off
6 off

(QB62S)

LED green 2.9mm
LED orange 2.9mm
LED red 2.9mm

I

I

1H

00

III

S

216
a

s

OE OG OF OD oc O

(BX76H)
(FB39N)

I

Semiconductors
TR102
IC102
IC103
LED 101-112
LED 113
LED 114.116

8

t0000000000
E aMM

22u 16V tantalum
100n polyester
47u 25V axial electrolytic

I

H

020R OE oG 0,oc,oc oppH

:1

(QYO9K)
(QY14Q)

(WL33L)
(WL34M)
(WL32K)

LtiticTon\i-n-1-)11

Miscellaneous

16 pin DIL socket
Display PCB
Display component PCB
Double -sided Veropins
Brackets
Bolt 6BA 14in.

2 off
2 off

(BL19V)
(GA15R)
(GA14Q)
(FL23A)
(BFO5F)

Figure 7. PPM PCBs and component overlays.
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Which amplifier?
I.L.P. Amplifiers now come in three basic types, each of which is available with
or without heatsink. Having decided the system you want - home hi-fi
(models HY30, 60 or 120 for example), super quality hi-fi with extra versatility
(MOS120, MOS200) or Disco/PA/Guitar (HD120, HD200 or HD400) you will
then decide whether amplifiers housed within their own heatsinks or plate
amplifiers for bolting to a metal chassis will suit. With choice such as this and a
brilliant new range of I.L.P. functional modules to choose from you now have
the chance to build the finest audio system ever offered to the constructor.
Without heatsinks

BIPOLAR Standard, with heatsinks
DISTORTION
SUPPLY

OUTPUT

T.H.D.

MODEL

POWER

Typ

I.M.D.
60HZI7kHz

VOLTAGE

SIZE

WT

NUMBER

Watts rms

at 1kHz

4:1

TYPIMAX

mm

gms

HY30

15o/14-802

0.015%

<0.006%

±18±20

76,68,40

240

£7.29

£1.09

HY60

30w14-811

0.015%

<0.006%

±25±30

76,6800

240

£8.33

f 1.25

HY120

60wi480

0.01%

<0.006%

±35±40 120,78,40

410

£17.48

£2.62

HY120P

120,26,40

215

£15.50

1E2.33

HY200

120w1480

0.01%

<0.006%

±45±50 120,78,50

515

£21.21

£3.18

HY200P

120,26,40

215

£18.46

£2.77

HY400

240w140

0.01%

<0.006%

±45±50 120,78,100

1025

£31.83

£4.77

HY400P

120,26,70

375

£28.33

£4.25

PRICE

VAT

MODEL

SIZE

WT

NUMBER

in mm

gms

PRICE

VAT

Rise time: 50
Slew rate. 15Vips
Protection: Load line, momentary short circuit Ityp cally 10 se
S/N ratio: 100db
frequency response - 3d8): 5Hz - 50kHz
Camping lac or: (821100Hz)>400
Input sensitivity: 500mV rms
Input impedance: 100k2
I

HEAVY DUTY
AMPLIFIER
WITH
HEAT SINK

HO120

H0200
HD400

60w14-1311

120w14.8S2

240w140

Without heatsinks

with heatsinks
0.01%

0.01%
0.01%

<0.006%

±35±40 120,78,50

515

E22.48

£3.37

110120P

120,26,50

265

£19.84

f 2.98

<0.006%

±45±50 120,78,60

620

£27.38

14.11

HO200P

120,26,50

265

E23.63

£3.54

£38.63

f5.79

111:1400P

120,26,70

375

£34.28

£5.14

<0.006%

±45±50 120,78,100

1025

Protection: load line, PERMANENT SHORT CIRCUIT lideal for discolgroup use should evidence of short circuit not be immediately apparent).
The Heavy Duty range can claim additional output power devices and complementary protection circuitry with performance specs. as for standard types.

MOSFET

Without heatsinks

Ultra-Fi, with heatsinks
<0.005%

<0.006%

±45±50

120,78,40

420

£25.88

£3.88

MOS120P 120,26,40

215

E23.32

f 3.50

MOS200 120wI4 8E2 <0.005%

<0.006%

±55±60

120,78,80

850

£33.46

(5.02

MOS200P

120,26,80

420

£28.53

£4.28

<0.005%

<0.006%

±55±60 120,78,100

1025

£45.39

f6.81

MOS400P 120,26,100

525

£38.91

f 5.84

MOS120

MOS400

60w14812

240wI4Q

Protection: Able to cope with complex loads, without the need for very specie protection circuitry (fuses will suffice).

Ultra-fi specifications:
Slew rate: 201/11.4s

S/N ratio: 100db
Input impedance: 100kg

Rise time: 3ps

Input sensitivity 500mV rms

3d8): 15Hz - 100kHz
Camping factor: I801100Hz)>400

frequency response

POWER SUPPLY UNITS
MODEL NO. FOR USE WITH

PSU30

PSU36
PSU50
PSU60
PSU65
PSU70
PSU75
PSU90
PSU95
PSU180

PSU185

+ 15V combinations of HY 6/6 6 series to
a maximum of 100mA or one HY 67
The following will also drive the HY6/66
series except HY 67 which requires the PSU30.
1 or 2 HY30
1 or 2 HY60
1 x HY 1 20/HY 1 20P{FID 1 20/HD 1 20P
1 x MOS 1 20/1 x MOS 1 20P
1 or 2 HY 1 20/HY 1 20P/HD 120/HD 1 20P

1 or 2 MOS 120/MOS 1 20P
1 x HY 200/HY 200P/HD200/HD200P

1 x MOS200/MOS200P
2 x HY 200/HY 200P/HD200/HD200P or
1 x HY400/ 1 x HY400P/HD400/HD400P
1 or 2 MOS200/MOS200P/1 x MOS400/
1 x MOS400P

PRICE

VAT

£4.50

£0.68

£8.10
£10.94
£13.04
£13.32
£15.92
£16.20
£16.20
£16.32

£ 1.22

£21.34

£3.20

£21.46

£3.22

FP480
BRIDGING UNIT FOR
DOUBLING POWER
Designed specially by I.L.P. for use

£1.64
£1.96
£2.00
£2.39
£2.43
£2.43
£2.45

with any two power amplifiers of the
same type to double the power output
obtained and will function with any
I.L.P. power supply. In totally sealed
case, size 45 x 50 x 20mm, with edge
connector. It thus becomes possible to
obtain 480 watts rms (single channel)

into 82. Contributory distortion less
than 0.005%.
Price: £4.79 x 72p. V.A.T.

At models except PSU30 and PSU36 incorporate our own toroidal transformers.

ELECTRONICS LTD.

FREEPOST 2 Graham Bell House, Roper Close, Canterbury, Kent CT2 7EP.
Telex 965780
Telephone 10277154778 {Technical 102271 647231
Available also from MARSHALLS, TECHNOMATIC, WATFORD ELECTRONICS and certain other selected retailers.

GOODS BY MAIL ORDER DESPATCHED WITHIN 7 DAYS
12
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Which modules?
In launching eighteen different units all within amazingly compact cases to help make
complete audio systems using I.L.P. power amplifiers, we bring the most exciting, the
most versatile modular assembly scheme ever for constructors of all ages and
experience. Study the list - see how these modules will combine to almost any audio
project you fancy - and remember all I.L.P. modules are compatible with each other,
they connect easily. Modules HY6 to HY13 measure 45 x 20 x 40mm. HY66 to HY77
measure 90 x 20 x 40mm. They are so reliable that all I.L.P. modules carry a 5 year no
quibble guarantee.
MODEL
NO.

CURRENT
REQUIRED

MODULE

DESCRIPTION/FACILITIES

HY6

MONO PRE AMP

Mic/Mag. Cartridge/Tuner/Tape/
Aux + Volume/Bass/Treble

HY7

MONO MIXER

HY8

STEREO MIXER

HY9
HY11

PRICE

VAT

10 mA

£6.44

£0.97

To mix eight signals into one

10mA

£5.15

Two channels, each mixing five signals
into one

10mA

£6.25

£0.77
£0 94

STEREO PRE AMP

Two channels mag. Cartridge/
Mic + Volume

10mA

£6.70

£1.01

MONO MIXER

To mix five signals into one
+ Bass/Treble controls

10mA

£7.05

£1.06

*HY12

MONO PRE AMP

To mix two signals into one
+ Bass/Mid-range/Treble

10mA

£6.70

E1.01

*HY13

MONO VU METER

Programmable gain/LED overload driver

10mA

£5.95

£0.89

HY66

STEREO PRE AMP

Mic/Mag. Cartridge/Tape/Tuner/Aux
+ Volume/Bass/Treble/Balance

20 mA

£12.19

£1.83

HY67

STEREO HEADPHONE

Will drive headphones in the range of

80 mA

£12.35

E1.85

HY68

STEREO MIXER

Two channels, each mixing ten signals
into one

20 mA

£7.95

£ 1.19

HY69

MONO PRE AMP

Two input channels of mag. Cartridge/
Mic + Mixing/Volume/Treble/Bass

20 mA

£10.45

£1.57

HY71

DUAL STEREO
PRE AMP

Four channels of mag. Cartridge/Mic
+ Volume

20 mA

£10.75

£1.61

HY72

VOICE OPERATED
STEREO FADER

Depth/Delay

20 mA

*HY73

GUITAR PRE AMP

Two Guitar (Bass/Lead) and Mic
+ separate Volume/Bass/Treble + Mix

20 mA

£12.25

E1.84

tHY74

STEREO MIXER

Two channels, each mixing five signals
into one + Treble/Bass

20 mA

£11.45

£1.72

tHY75

STEREO PRE AMP

Two channels, each mixing two signals
into one + Bass/Mid-range/Treble

20 mA

£10.75

£1.61

tHY76

STEREO

Two channels, each switching one of
four signals into one

20 mA

SWITCH MATRIX
STEREO VU
METER DRIVER

Programmable gain/LED
overload driver

20 mA

tHY77

Ready August - may be ordered now
TReady September - may be ordered now

40 - 2K0

Fill in the coupon as shown, or write details on a separate
sheet of paper, quoting the name and date of this journal.
By sending your order to our address as shown at the
bottom of the page opposite, with FREEPOST clearly
shown on the envelope, you need not stamp it. We pay
postage for you. Cheques and money orders must be
crossed and made payable to I.L.P. Electronics Ltd. If
sending cash, it must be by registered post. To pay
C.O.D. please add 1 to TOTAL value of order. When
ordering, U.K. customers must include the appropriate
V.A. T. as shown.
PAYMENT MAY BE MADE BY ACCESS OR
BARCLAYCARD IF REQUIRED.

For easy mounting we
recommend

86 Mounting board for
modules HY6 - HY13
78p+ 12p. V.A.T.

866 Mounting board for
HY66 - HY77
99p+ 13p. V.A.T.

All I.L.P. modules include
full connection data.

To he announced

To be announced

£9.25

£1.39

I.L.P. Products
are of British
Design and

Manufacture.

ALL WITH ILP 'S 5 YEAR NO QUIBBLE GUARANTEE
To: I.L.P. ELECTRONICS LTD, FREEPOST 8, ROPER CLOSE, CANTERBURY CT2 7EP

Please supply

Total purchase price £

I enclose Cheque C] Postal OrderspInternational Money Order :I
Please debit my Access/Barclaycard Account No

NAME
ADDRESS

OF RECEIVING YOUR ORDER
AUGUST 1981

latest design high quality
clip on edge connectors.

All the above modules operate from -±15V minimum to ±30V maximum higher voltages be ng
accommodated by use of dropper resistors. HY67 can only be used with the PSU 30 power supply unit.

TO ORDER USING OUR
FREEPOST FACILITY

E&MM

The modules are
encapsulated and include

Signature
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POWERCOMP
* Multi -purpose
* Overload indication on +5V rails

* Current limiting
* Fully floating
by Trev Miller

(PARTS COST
GUIDE

constructors with
micros are probably now
considering adding peripherals to their systems, such as
the Word maker, published in the
June issue of E&MM. The power
supply for the central processor
of such systems will rarely be
Many

capable of supplying the additional voltage and current requirements of peripherals. To
overcome this problem a general purpose peripheral power sup-

ply (Powercomp) has been designed which should satisfy most

micro users' additional requirements.
The power supply unit has four
regulated voltage rails, whose

outputs are fixed at +12V, +5V,

f 39
less case

- 5V and -12V. The +12V, -5V and

- 12V rails are current limited at
1A, with fold back protection to
240mA, 750mA and 350mA respectively. The +5V line will supply up to 2A continuous with a
short-circuit current limit of 4A.

The supplies are fully floating,
with provision on the front panel

for tying to mains earth. An indication that each line is up to its
specified nominal voltage is provided by an LED above each output terminal. The LEDs on the two

5V lines remain lit until the supplies are loaded down to about

15V symmetrically about a centre
OV tap. The 15V and 10V outputs

4.5V. No-load ripple on the lines is

less 10mV RMS, and at full load

are rectified separately by BR1
and BR2 respectively, providing
±21V, smoothed by Cl and C4,
and ±14V, smoothed by C7, C8
and C11, under no-load conditions. When loaded, more than
one volt may be dropped across
each bridge diode and several

on every line, less than 50mV
RMS.

Circuit
The circuit diagram of the

power supply unit is shown in
Figure 1. A 60VA transformer
(T1) provides outputs of 10V and

volts of ripple will remain on each

4

C SK8+12V
01

Cl
2200uF

D2

C2
1u0

7812UC
REG 2: 7912 UC
REG 3: 78L05AWC
REG 4 7905 UC
REG 1

9V1

REG11C3

RI
27R

BR1

5005

BR2

PW01
TIP 314
BC 182L

TR I

TR2
TR3
PL1

SK1

L

D9

R2

FS1

S1

T1

500mA

C4

15V

C5

C6
1u0

2200uF =I* 1u0

=BC212L
IN4148

27R

D4

9VI
D3

REG2

10y

,

3Z*
SK7 -12V

i-C SK31
OV

E&MM

E

T-C SK4
SK 2 + 5V

REG 3
10V

D6
+

N

15V

C7 ,=,+
C8 =
4700uF
4700uF '..'

R4

4V3
R6

C9.

D9

1u0

1k0

C10 mim +
R5
1u0
100R

I35

TR2

100R

R8

CII

=

100R

C12
+

1u0 min +

R7

C13
1u0

TR3
R9

REG 4

4V3

IYy

D7

1k0
D8

100R

4rLSK6-5V

Figure 1. The power supply circuit.
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R4

m
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REG 3

D9 °

741:5 e

R3

R6

C7

TR1
b

I

out
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11;1

REG 1

INN

+0 0+

-Sy

+E
0 0+i
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E&MM
0 D7
POWERCOMP a

in

RG
4C

out
REG 2

in

corn

BR2

53

out
REG 4

in

corn

C8

out
REG 3

in

corn
e
TR 1

R8

b

C4

b

C

TR 2

b

TR 3

1+
REG2

+0 0+
+0 0+

C1

C.)

All viewed from above

C

ca

o
Regulator and
REG1
i
C

444

transistor pin
connections.

0 .4

04

15V

10y
OV

10

15V

Figure 4.

Transformer terminations.
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POVIERCOMP

L
Figure 2.
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PCB Track and component layouts.
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0

112

4 Holes 03.5

45

Figure 3(a).

Iv

70

15

Drilling and cutting of back panel.
65

30

A

P
o

0
1

25

25

25

02
50

50

0,77

Completed power supply showing internal layout.

raw supply line. This ripple is normally rejected by the regulators,

cuit provides a better cut-off to

provided it remains above their

Considering the +5V supply, as
the voltage at the junction of R5

minimum input voltage threshold. On each of the one amp
lines, current fold back occurs at
loads sufficient to cause ripple to

supply-undervoltage relationship

through D5 to almost zero. R5

possibility of high frequency
oscillation occurring.
Since no cheap, plastic case,

through D5.

readily available, the five volt
positive rail is regulated by a
small 100mA device boosted by a
power transistor. The diode in the
sense line of the regulator raises
the voltage at its output by 0.7V to

The prototype was housed in a

sturdy metal cabinet. Since the
unit contains parts that are connected to the mains, operation
without the cabinet securely tied
to earth can be dangerous. One of

the mains input plug mounting
front panel should all therefore be

and the earth terminal on the
used as earth points. A metal
washer used in place of the
plastic insulator on the back of
the earth terminal will effect the
required earth when the terminal
is wired.
The printed circuit board
(Figure 2) carries all parts ex-

ing of overload.
Indication on the 12V lines is
provided by simple, series LED,
Zener resistor networks. The knee
in low -voltage Zener characteristics is not sufficiently defined to

cept the transformer and the
other mains components, the

give good switching of the 5V
indicator LEDs, and since only
dropping 2.4V across a green
LED, a 2.7V Zener is hardly adequate. The step in the current to
forward voltage relationship of
simple diodes is similarly too illdefined to provide a sharp switch off. The network used in the cir16

Drilling of base plate.

Construction

power transistor has sufficient
gain to provide a current in excess of the rated output before

2.6V of a 5V supply remains after

Figure 3(c).

and R4 limits the 'on' current

points, a transformer fixing point

at which point indicator D5 will
extinguish, giving a visual warn-

Drilling and cutting of front panel.

provides the required load for D6

compensate for the power transistor's VBE drop. The specified

the regulator is loaded to its limit.
Ripple breakthrough on the +5V
line does not occur until the
current drawn exceeds two amps,

Figure 3(b).

and R6 approaches the base voltage
of TR2, the transistor
switches off, reducing the current

appear on the outputs. The luF
capacitors on the input and output of each regulator reduce the

two amp, five volt regulator is

'4 Hole detail

'13' Hole 0 6.75
'C' Hole 0 10
D' Hole 0 127

plied with the case kit was used as

LEDs and the output terminals.
The board is mounted onto
the heatsink bracket, which also

the backplate, having better heat
conduction than the plastic
coated steel panel which was
used as the front panel instead.
The back panel must be drilled as

has the three one amp regulators,

shown in

the power transistor and the two
bridge rectifiers bolted to it. The
heatsink bracket and heatsinks
are best mounted on the back -

sinks, located clear of the mains

Figure 3(a) and the
holes transferred to the heat plug and the edges of the panel. A

in place by a single No. 8 self -

thermally conductive compound
(e.g. Thermpath) should be used
between all heatsink parts and
the backplate as well as between

tapping screw, also securing the

the devices and the heatsink

plate before assembly to the PCB.

The two heatsinks are each held

heatsink bracket to the back plate. The aluminium plate sup -

bracket. Mica insulators and plastic bushes (for nylon screws)

must be used

to mount the
regulators and power tra nsistor to

the bracket. Where tracks on the
board pass close to the mounting
holes. Insulating washers should
also be used.
Front panel, bottom plate,

back plate and a side plate all
need to be drilled. Details are
given in Figure 3 for all but the
side plate, in which the holes pro-

vide ventilation for the transformer. A row of holes should be
drilled near the top and bottom of
this particular plate.
The only wiring for the unit is
mains to fuse, switch, neon and
AUGUST 1981
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transformer, and output termi-

PL1-L PL1

nals and LEDs to PCB. Figure 5 is
a pianola wiring diagram, as used

I.

N

PL1-E
PL1-Mounting point
FS1-Tip
FS1-Body

in commercial wiring. The points
that are wired together are given
but routing of cables is left to the
discretion of the constructor. The

I :

internal photograph of the unit
will give an indication of how this
could be accomplished. The
transformer connections are
shown in Figure 4. Heavy gauge
wire, e.g. 32/0.2, lmm2 (6A rating), should be used for all connections except to the LEDs, for

LP1
LP1

SW1-Wiper left
SW1-Top left
SW1-Top right
SW1-Wiper right
T1-Frame
T1-Mains in
T1-Mains in
T1 -15V
T1 -10V
T1-OV
T1 -10V
T1 -15V
BR1-AC in
BR1-AC in
BR2-AC in
BR2-AC in
BR1

which 7/0.2, 0.22mm2 wiring is

I

ample.

Testing
After assembly, switch the
unit on with no load and check

age. The heatsinks and transformer should remain quite cool
without load.
Check all lines for ripple with a
'scope if available. A full load may
be placed on each 12V line using
152 10W resistors to OV. The
,

-5V line may be simultaneously
loaded with a 4.72 , 7W resistor
and the +5V line with a 2.22 , IOW
resistor.
Under short circuit conditions,

some regulators may oscillate at
high frequencies. To reduce
coupling of this oscillation to the
other supply lines, a lOnF polyes-

ter capacitor can be added between the back of each output
terminal and OV terminal. E&MM

PARTS LIST
Resistors - all 5% 1/2W carbon film

+

BR1-BR2

that all indicator LEDs are brightly
lit. The output lines should be well
within 0.5V of their nominal volt-

+

BR2--

R1,2

27R

R3

4k7

R4,5,8,9
R6,7

100R

Capacitors
C1,4
C7,8

lkO

C11

2200u 40V axial electrolytic
4700u 25V axial electrolytic
2200u 25V axial electrolytic

BR1-+

C2,3,5,6,9,
10,12,13

lu 35V tantalum bead

BR2

Semiconductors

PCB Pins-heatsink end

BR1-+

BR1
BR2
REG1
REG2
REG3
REG4

BR2-OV

Front panel

*

D1-a
D1

k

SK7 (-12V)

D3-a
D3

TR2
TR3

D1,3,5,7
D2,4

*

06,8
09

k

S1
LP1

*

D5-a

FS1

e

k

SKI
PL1

S K6 (-5V)

D7-a
D7-k

6

SK3 (OV)
SK4 (OV)

:

SK5 (earth)

SK2
SK3
SK4-6
SK7
SK8

a
k
a

(WW60Q)

uA781.05AWC 100mA -4-5V regulator

(Q1260)
(WQ92A)
(QL15R)
(QB55K)

(WQ9313)

uA7905UC 1A -5V regulator
TIP31A NPN power transistor
BC182L PNP transistor
BC2121. PNP transistor
LED, Green, standard size
BZY88C9V1 Zener
BZY88C4V3 Zener
1N4148 diode

k

OV

DPOT rocker switch
Neon square
Fuse 500mA
Fuse holder
Eurostyle mains socket
Eurostyle mains plug
Terminal post, red
Terminal post, yellow
Terminal post, green
Terminal post, blue
Terminal post, black

Self -tapping screws No. 8, tin.
Bolt, 48A '/sin.
Nut 48A
Washer 4BA, shakeproof
Cabinet feet

Bolt 6BA lin.
Bolt 6BA 1/2in.

k

D7-a
D7

8 off

(QL09K)
(WQ57M)
(QL32K)

Heatsinktracket

D1-a
D3
D3
D5
D5

(FB91Y)
(FB96E)
(FB90X)

S005 2A 50V Bridge rectifier
PW01 6A 100V Bridge rectifier
uA7812UC IA .1- 12V regulator
uA7912UC 1A -12V regulator

LED clip
Insulating set
Case WX3 (Centurion)
Heatsink type 2E

end

k

2 off
2 off

4 off
2 off
2 off

(Q(360R)
(WL28F)
(QH13P)
(QH05F)

(QL80B)

(FH34M)
(RX8IC)
(WRO2C)
(RX96E)

(HL16S)
(HL15R)
(HFO7H)

3 off

PCB

PCB Pins-front panel
D1

4 off
2 off

(S27R)
(S4K7)
(S100R)
(S1K0)

Miscellaneous

SK2 (+5V)
D5

TR1

I

SK8 (+12V)

2 off

i

Nut 6BA
Washer 6BA, shakeproof
60 VA, 15,10,0,10,15V (Type 60 FE75)

4 off
4 off

2 off
2 off
8 off
8 off
8 off
4 off
2 off
6 off
8 off
8 off

(HFO9K)
(HFO5F)
(HFO3D)
(HFO2C)

(GA34M)
(YY40T)
(WR23A)
(XY64U)
(HQ70M)
(HQ69A)
(BF69A)
(BFO3D,

BF17T)
(BF25C)
(FW19V)
(BFO7H)
(BFO6G)

(BF18U)
(BF260)

ransformer available from Fladar Electric, PO Box 19, Brookside Engineering
ustrial Units, Springfield Drive, Westcliff-on-Sea, Essex.
rice £6.10 including VAT, postage and packing.

,
Figure 5.

E&MM

Pianola wiring diagram.

AUGUST 1981

17

ELECTRONICS

CAR AERIAL
BOOSTER

* Basic but functional design
* AM and FM reception
* Ideal for areas with poor signal
reception
PARTS COST
* Low cost
GUIDE
* Easy to install
f6

VAerial

High

VHF
amplifier

pass

filter

High
pass

filter
Out

0

Low
pass

MW/LW
amplifier

filter

Low
pass

filter

Figure 1. Block diagram of the car aerial booster.

by Robert Penfold

arrangement to ensure that the
two amplifiers hinder each other

Basic

Arrangement
Although a normal car aerial

has the useful feature of
being omnidirectional, it is
less than ideal in terms of signal

The booster uses separate
amplifiers for the AM and FM
bands with a form of crossover

as little as possible. The block
diagram in Figure 1 outlines the
system used.

A high-pass filter blocks AM

band signals from the VHF amplifier while a low-pass filter blocks

VHF band signals from the AM
amplifier. This ensures that no
significant amounts of aerial signal are wasted by being fed to the

pick-up. This often results in
weak and noisy reception on both
the AM and FM bands, especially

5

in areas of relatively low signal

1

R7

strength.
R5

R2

680R

120k

0

Ll

required is one to the positive side

1uH

of the car battery. The booster is
only suitable for 12 volt negative

sults if the booster was employed

with an insensitive receiver in a
poor reception area, and little or
no improvement if it was used
with a receiver having "state of
the art" design in a strong reception area.
18

PL 1

Output

11---rYWYA--II,

earth systems but this system
is used in most vehicles today.
long, low frequency short wave,
and VHF broadcast bands. The
degree of improvement obtained
depends on a number of factors
but in general there would be a
substantial improvement in re-

+12V

560R

This aerial booster is simply
inserted between the aerial lead
and the car radio aerial socket,
the only other connection that is

The unit is effective over medium,

0

C4

SKI

)
Input

92

CI
1

0

47pF

82pF

01476713

111-* ----

L2
47uH

C5

EN C6
100k

1111110uF

470pF

E&MM

TR2

2N2369A

L3
100uH

MN

R1 y R3

470R

C2
C3
10nF 10nF

120k

R4

220R

3

0-Ve

Figure 2. Car aerial booster: circuit diagram.
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wrong amplifier stage. Both am-

plifiers are simple broadband,
untuned types. The high-pass
and low-pass filters at the outputs prevent either amplifier from
feeding any significant amount of

its output signal into the other
amplifier stage, which would obviously give reduced gain. It also
prevents VHF noise from the AM
amplifier reaching the output and
effectively reducing the noise
performance of the FM amplifier
stage. Noise from VHF over the
AM bands is not really a problem,

L2 and L3 have high impedances at VHF, and therefore

the low-pass filtering at the input
and output of the AM amplifier.
C5 merely provides DC blocking
at the output of TR2 and is not a
filter component.
R7 and C6 form a supply de coupling network and these prevent the inevitable noise spikes
on the vehicle's supply from degrading the noise performance of

the booster. No on/off switch is
needed since the current con-

output will tend to block any noise

sumption of the circuit is only

of this type that is produced.

Circuit
Figure 2 shows the complete
circuit diagram of the booster.
TR1 is used in the VHF ampli-

fier and is a dual gate MOSFET
used

in

the common source

by using low value capacitors (C1

and C4 respectively) at these
points. C4 also provides DC blocking at the output. This very simple

method of filtering seems to be
more than adequate in practice.
TR2 is used in the common
emitter mode and is the AM
amplifier. It is run at a fairly high

L2

TRld

ci 92 (DI

SK1

R5

C4
"4:::::}

eiG5 0

Eill

4

+

..

c2 ,,,,i0

--C)

" (ly

0

R3

Nor

R1

4

L3

+12V

5

[)R6

3- TR2

3

PL1

R4

The aerial booster is built on a

printed circuit board, the track
are shown in Figure 3. TR1 is a
MOSFET device but as it has
internal protection diodes, does
not require any special handling

The high-pass filter action at
the input and output is provided

booster

Construction
and component layouts for which

conventional.

aeral
i

-4=-

R2

R7 -1-77)..

car

MM

gible to a car battery which has a
very high capacity (in the order of
38Ah or more).

MOSFET is used as it gives good

choke load (L1) is used for TR1
but in other respects it is quite

£

around 10mA and this is negli-

mode of operation. A dual gate

gain and low noise at VHF. A

r

broadcast bands (25, 31, 39 and
49 metre bands) if desired.

but the high-pass filter at the

ELECTRONICS

precautions.
A small aluminium box makes
an inexpensive and practical case
for the project, but a non-metallic

case could be used if preferred.
SKI is mounted at one end of the
box and a solder tag is fitted onto

one of its mounting bolts. The
opposite end of the case is drilled

collector current (about 8mA)

to produce an exit hole for the
output lead which is a coaxial
type. This hole should be fitted
with a grommet to protect the

and has a fairly low collector load

lead. It should b, possible to use

resistor value so that it main-

this hole as an exit point for the

tains good voltage gain up to frequencies of several megahertz.
This enables the unit to be used
on the low frequency, short-wave

positive supply lead also, without
any difficulty.

If Veropins are used on the
printed circuit board to carry the

L

Ea
MM

E&MM

92

off -board connections, the board
can be mounted in the case prior

9

to making the connections to
SKI, the output lead, and the
positive supply lead. If a metal

Pin view
TR1,40673

case is used, fit spacers over the

s

b

mounting bolts so that the connections on the underside of the
board do not short-circuit to the
case. It is then only necessary to
fit a car aerial plug to the output
lead and the booster is ready for
installation and use.
E&MM

Pin view

TR2.2N2369A

Figure 3. PCB track and component layout
and SKI fixing details.

PARTS LIST
Resistors - all V3 watt 5%
RI
470R
R2,3
120k
R4
220R
R5
680R
R6
100k
R7
560R
Capacitors
CI
C2,3
C4
C5
C6

47p ceramic plate
10n ceramic plate
82p ceramic plate
470p ceramic plate
10u 16V tantalum bead

2 off

2 off

(M470R)
(M120k)
(M220R)
(M680R)
(M 100k)
(M560R)
(WX52G)
(WX77J)
(WX55K)
(WX64U)
(WW68Y)

Semiconductors

Trl

40673
2N2369A

(QX34M)
(QR12N)

Inductors
LI

luH

L2

47uH

(WH29G)
(WH39N)

L3

100u H

(WH4IU)

Tr2

Miscellaneous
SKI
PL1

Case type AB9
Chassis Car Aerial Socket
Skeleton Car Plug
Coax cable 1 metre
Bolt 6BA V2in
Nut 6BA
Spacer 6BA %in
Grommet

Printed circuit board
Washer, shakeproof 68A
Internal view of car aerial booster.

E&MM
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(LFIOL)
(Hh114Q)
(HH 13P)
(XR3OH)

2 off
4 off
2 off

(BF06G)
(BF18U)
(FW34M)
(FW59P)
(GA40T)

2 off

(BF260)
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AT YOUR FINGERTIPS
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4
4

MANCHESTER'S

DEALER
ATARIBEST ATARINEW ATARI
ONTO OUR

INVADER 1000

£19.95
CALL IN

MAILING LIST
PUT YOURSELF
INFORMATION
CARTRIDGE

TO SEE OUR SUPERB

RANGE OF HAND-HELD
COMPUTER GAMES

VIDEO
COMPUTEREM

ANSAMAC

SYST

SPACE WADERS

ANSWERING
MACHINE

£24.95
RANGE OF

IN STOCK
FULL
CARTRIDGES
LOWEST PRICES!
AT

Ist Office

£64-95

ATARI 400
COMPUTER NOW
AVAILABLE

CEIRTIFIIED

V01111110

MORPHY
ENCORE

CHESS
/

COMPUTER

/ £149
RADOFIN
p-. ON
la

ADomationonyourTV
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AA
SPECIAL MAIL

ORDER
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SERVICE WRITE
OR
PHONE FOR FULL
DETAILS
CALL IN TO SEE OUR COMPLETE RANGE OF ADVANCED ELECTRONIC PRODUCTS.
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HEXADRUM
Sounds of the future are as simple to
make as drumming your fingers on
this novel instrument!
* Six electronic bongo tones
* Touch sensitive
* Battery powered
*Ideal for home, education
and studio
Until recently, many electronic
percussion instruments have been little

more than impact -triggered synthesisers of varying complexity,
all subject to the disadvantage

that the nature of the shock
causing their sound in no way

affects the character of the sound
produced. To vary the loudness or

PARTS COST
GUIDE

RECORDED ON
CASSETTE NO. 3

f13

ORM

timbre of the sound, some control must be adjusted, an action
not exactly compatible with the
fluent playing of percussion.
Hexadrum is a different kind
of electronic percussion instru-

less case

mic. This voltage, of the order of

millivolts, is picked off from the

VDD

brass backplate and another very
thin electrode deposited on top of
the ceramic.
As the voltage across the cera-

ment: it is touch sensitive. The six

sensors are arranged to be be-

neath the fingertips of a comfortably placed hand and are
played by simplytapping with the
fingertips. A harder tap produces

a louder sound; a tap with an
object harder than a fingertip

mic is proportional to its distor-

I

tion, the signal produced by striking the brass plate contains all the
Output

;Input

plate. Amplified and reproduced
in its raw form, this signal sounds
(not surprisingly) like the sound
actually made by the brass plate
when struck: a short burst of al-

produces a sharper sound. Any
number of sensors may be struck
at any time to produce a compo-

site sound. The only electronic
control is to set the overall signal
level output, in other words, a
volume control.
When played through an am-

plifier and speaker system designed to give faithful reproduction of audio, the sounds of Hexadrum are best described as similar to bongoes, though the lower
range drums are of a lower range
than normally encountered in

bongoes and more like a bass
drum. Like all other electronic
instruments, Hexadrum may be
played

through

any

special

effects unit, such as reverbera-

most white noise with a sharp
E&MM

Figure 1.

vss
Output stage of 4069 inverter.

give the Hexad rum some of that
creative dynamic feel of the skin
drum. Being battery powered, the
unit can be connected via guitar
coiled cable to group amplifier for
on-stage performance. In the

home or classroom, the output
plugs direct into tape, mic or line

inputs of your stereo (or mono)
unit.

tion, echo, phaser, flanger or synthesiser external input, to obtain a
different sound.

Piezo-ceramic
Pick-ups

not restricted to
trained percussionists, for the
'hand' layout virtually gives all

The touch sensors employed
in Hexadrum are piezo-ceramic

Its use is

'finger -tappers' opportunity to experiment with rhythms. The

potential of this low cost instrument makes it ideal for the music

room - be it in school, home or
studio. The touch sensitive pads
E&MM
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frequencies of vibration of the

wafers deposited on thin brass
plates about the size of twopenny
pieces. Striking such a brass
plate causes it to vibrate, distorting the ceramic layer attached to

as amplifiers are acceptable in
this application.
A problem associated with the
novel use of CMOS logic to perform analogue functions occurs
as a result of the transfer characteristics and the biasing, or rather
the lack of biasing, of the FETs
making up the device used. The
output section of each inverter is
shown in Figure 1. The gates of
the two FETs are also DC coupled

to the input of the inverter. When
an input voltage within the noise

margin of the inverter, a band

attack and relatively rather longer
decay. Though the plates do resonate, this is at several kilohertz, as
they are far too small and rigid to

between the two supplies, is
applied to the gate both FETs will

mimic exactly the vibrations of

is included in a feedback loop.
The result is that a quiescent

the skin of a drum. However, the
envelope of the sound is similar to

that of a drum, and contained
within the noise are the frequen-

cies required to simulate the
timbral qualities of a drum.

Filters, logically!
The way the sound of Hexadrum is extracted from the noise

signal produced by the piezo
transducers is, of course, by filtering. To implement six large gain filter preamplifiers as
cheaply as possible, a single
CMOS hex -inverter pack is used.
Placing DC feedback around each
inverter converts the digital gates

to simple large -gain, analogue,

inverting amplifiers. Since the

and creating a small piezo-

output from the amplifiers is not
intended to be a faithful, ampli-

electric potential across the cera-

fied reproduction of their input

it

signal, the limitations of the gates

be partially on together. Such a
condition exists when the inverter

current that is substantially larger

than quoted for the pack flows
through the FETs. This mode of
operation is analagous to amplifier class A operation.
To minimise the FET bias current, the inverter pack is run from
a

5.6V supply provided by

a

Zener. This reduces its quiescent
current from about 20mA at 9V to

5mA compared to a manufac-

turers quoted value of 10nA!

The circuit diagrams of the
Hexadrum and the component
values for each drum are shown
in Figure 2.
The frequency response of the

filters is bandpass, with a 12dB
per octave cutoff except in the
case of the lowest range drum in
which the roll -off is not so steep.
RV11-61 provide some control of
21

ELECTRONICS

R4

the resonance of each filter. At
their resonant frequencies, the

RV1

filters have a gain of about 40dB.

IF"

R2

C1

The frequencies covered by the
drums encompass several oc-

C6

C5

C2

To

R8

transistor
buffer stage

XL

1 -3

R7

R3

R1

R5

R6

the well known multiple feed-

C4

ov
C3

Board outline

I

Component ref.

R1

Drum 1

180k 68k

R2

R3

R4

10k

180k 68k

Drum 2

R5

R8

Cl

C2

C3

R6

R7

68k

180k 150k 15nF4n7 4n7

C5

C4

C6

socket. The output jack
socket is best fitted first to the
in a

12nF 12nF 1n5

side panel, the tags then bent to
lay flat against the circuit board
and only soldered in place when
the board is screwed down.
Before undertaking any work

470k 39nF 15nF 15nF39nF 39nF4n7
Figure 2(b).

Construction
cuit board is straightforward, following the normal practice of installing pins, passive components and finallythe integrated
circuit which should be mounted

27nF lOnF lOnF27nF27nF 1n5

Values as for drum 1

Drum 3

back/bandpass type with adjustable resonance.

Assembly of the printed cir-

Circuit of upper range drums.

Figure 2(a).

taves, from 40Hz up to 5kHz.
Although the filters may look a
little unorthodox, they can be
regarded as modified versions of

Resistor and capacitor values for Figure 2(a).

on the case, double check the
R3

layout of all parts to be mounted
on it. The reasons for this are that

RV1

C2

II "

DI
D1

R7

C4

To transistor buffer
stage

XL

4-6 0

R1

R6

R5

R4

R2

the circuit board and its mounting points are assymetrical, in
addition to which the two case
halves only fit together one way
round. For the orientation of the
board and non -board mounted
components, check the photographs and diagrams given. Note

C3

that some of the unused board
mounting pillars on the base and
lid sections of the suggested case
must be cropped off to allow room

II

IBoard outline

for the volume control potentiometer and switch.

No layout for the pick-ups is
given as the constructor is the

Circuit for lower -range drums.

Figure 2(c).

best person to ascertain this from
Compon-

ent ref

R1

Drum 4

180k 10k

R2

R3

R4

R5

180k 68k 68k

R6

Values as for drum 4

Drum 5

Not

Drum 6

used

Figure 2(d).

R7

Cl

C3

C4

68nF

68nF

C2

180k 680k 22nF 68nF

the most comfortable position of
the hand of the player. However,

ensure that no pick-up is to be
located over one of the circuit
board mounting pillars before

470k 33nF 100nF 100nF 150nF
470k 47nF 150nF

Not
used

beginning cutting. If the lid of the

150nF

case is covered with masking

tape or self adhesive plastic film

Resistor and capacitor values for Figure 2(c).

to prevent damage to it during
construction, the outline of the
player's hand may be marked out

R4

R1

470k

270R

To ICI pin 14

From drum
filter circuits

C31

100nF

4+9V

7
71 131

S1

L.1 5V6

II

81

9V
PP3

C1

100nF

TR1

less

180R

10k
OV

4k7

22

to

themselves must be soldered
very cleanly to the brass rims of
the pick-ups before they are installed. This is shown in the

GYP-RV1 Volume, on -off

Figure 2(e).

than 3mm adjacent

the edge of the punched hole or
simply filing. The earth leads

R3

Board outline

small notch must also be made in

the edge of the hole, either by
drilling a small hole of diameter

SK1 Output

C2 47uF

R2

-r

directly onto this. An effective
method of cutting the holes for
the pick-ups is to use a sheet
metal punch of diameter 2023mm. In order to attach the
earth wire to the brass plate, a

Circuit of transistor buffer stage and supply wiring.

photograph. The brass area is a
large heat sink and so therefore
requires quite a lot of heat but the
minimum of solder. The pick-ups
AUGUST 1981
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L

C2

can then be fixed in place using a
cyanoacrylate adhesive, such as
Loctite Super Glue 3. Soldering to

the silvered electrode must be
done with the minimum of heat

for a fraction of a second, or
destruction of the silvering begins

to occur. Connections from in-

r--

E&MM

HEXADRUM

0

puts to pick-ups are neatly made
with ribbon cable. The inputs are
numbered from the highest pitch

to the lowest. Since hum was a
slight problem in the prototype
(cured by sticking earthed aluminium foil inside the case and
earthing the metal panels), the
constructor may find screened
leads to the pick-ups reduce the
problem.

Assuming completion of all
other mechanical work on the
case, the circuit board may now
be screwed down and hardwired
to the pick-ups, potentiometer,
battery and switch.
The artwork on the case of one

prototype was made by cutting

the shape of the hand out of
coloured, self-adhesive plastic.
Another case was sprayed using a
matt black cellulose aerosol,
then a mask in the shape
of the player's hand was cut
with a scalpel from an out-

line drawn on self-adhesive film
initially applied to the case. Finally, fix the sponge rubber 'Trim seal' pads over the pick-ups and
screw the case together to complete construction. The presets
may need to be adjusted to damp

the resonance of some of the
drums (anticlockwise) and peak
the resonance of others.
E&MM
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26

Hole dia 10

v4

Drilling of case side panel for volume control.

Figure 3(a).

Hole dia 11

t.

52

Drilling of case side panel for jack socket.

Figure 3(b).
46

Wiring of the piezo transducers.

75

PARTS LIST
Resistors - all 1/2 or V. Watt, 5% carbon
R1,38,57,67
470k

4 off

(S470K)
(S180R)

7 off

(510K)
(5270R)

180k

18 off

(5180k)

13 off
2 off

R47

68k
150k
680k

RV1

Switched pot. 4k7, linear

(S68K)
(5150K)
(S680K)
(FW41U)

RV11.21,31
41,51,61

470k Hor. S -min preset

6off

(WR63T)

R2

70

I-

Battery box

56

Drilling of case bottom moulding for adjustment of presets.

tr

40

Figure 4.

10k

R4

270R

55
R18,28
41

Figure 3(c).

R3,13,23,33
42,52,62
R11,14,17,21
24,27,31.34
37.41,43,46
51,53.56,61
63,66
R12,15,16,22
25,26,32,35
36.44,45,54

All hole dia's
3.5

58

Battery box aperture. The cut-outs must be made in the top moulding end
with the groove joint and bottom moulding end with the tongue.

180R

Capacitors
Electrolytic
C2

47u, 10V axial

Polycarbonate
C1,3.52,53
C11,32,33
C12,13,36
C14,15
C16,26
C21.24,25
C22,23
C31,34,35
C41,42
C43,44
C51,52
C54,64
C61,62

100n
15n
4n7
12n
1n5
27n
10n
39n
22n
68n
33n
150n
47n

Semiconductors
ICI
TR1

DI
D41,51,61
Miscellaneous
XL11,21,31,41,
51,61
SKI

B1

(3838R)
4 off
3 off
3 off
2 off
2 off
3 off
2 off
3 off
2 off
2 off
2 off
2 off
2 off

(WW3IJ)
(WW26D)
(WW3OH)
(WW23A)
(WW34M)
(WW29G)
(WW36P)
(WW331..)
(WV -.39N)
(WW 35Q)

(WW43W)
(WW36S)
(QX25C)
(QB32K)

CD4069UBE
BC108C
BZY88C5V6

(Q HO8J)

IN4148

3 off

Piezo transducer 27mm
Jack socket
14 pin OIL Socket
Knob K15
Verobox type 201
PP3 Battery holder

6off

(WM)
(QY13P)
(HF90X)

(BL18U)
(HB36P)
(LLO5F)
(XX33L)

PP3 Battery
Hexadrum PCB

Rubber disc 27mm
11" nut for RV1 stem
Veropins type 2I4S
10 -way ribbon cable lm

(WW41U)

6off

(GA32K)
(QY16S)

14 off

(FL248)
(XR06G)

Note: The parts list and ready-made circuit board have the component reference
number prefixed by the number of the drum circuit in which it is used, e.g. drum 1,
R3 becomes R13.

E&MM

Internal layout of completed unit.
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fAUTOWAH UNIT

All kits include
custom designed
printed circuit boards

Automatically gives wah or swell sounds with each
guitar note played.
Kit order code =

M -SET -58 £16.04

GUITAR EFFECTS UNIT
Modulates the attack, decay and filter characteristics
of a signal from most audio sources producing 8 different switchable sounds that can be further modified
by manual controls.
M -SET -42 £14.11
Kit order code =

KIMBER-ALLEN KEYBOARDS

GUITAR FREQUENCY DOUBLER

are plastic, slope fronted, spring loaded, fitted with

Claimed by the manufacturers to be the finest moulded
plastic keyboards available. All octaves are c -c, the keys

Produces an output one octave higher than the input.
Inputs and outputs may be mixed to give greater depth.
Kit order code =
M -SET -98 £10.55

actuators and mounted on a robust aluminium frame.
3 -octave £25.50, 4-oct £32.25, 5-oct £39.50. Gold clad contacts (1 needed for each note) type GJ (SPCO)
33p each. Type GB (2 -PR N/O) 38p each.

GUITAR MULTIPROCESSOR

CHOROSYNTH

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. Some
SW's not incl. in kit - see list for selection.
Kit order code =
M -SET -85 £72.90

A standard keyboard version of the published Elektor
30 -note chorus synthesiser with an amazing variety of
sounds ranging from violin to cello and flute to clarinet
amongst many others.
Kit plus keyboard & contacts =M -SET -100 £114.12

GUITAR OVERDRIVE

For the more advanced constructor who puts performance 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 = M -SET -66 £323.35

FORMANT SYNTHESISER

Sophisticated versatile fuzz unit incl. variable controls
affecting the fuzz quality whilst retaining the attack and
decay, and also providing filtering.
Kit order code =
M -SET -56 £19.60

GUITAR PRACTICE AMPLIFIER
A 8 watt mains powered amplifier suitable for instrument practise or as a test gear monitor. Drives 8 or 15
ohm speakers (not incl. in kit).
Kit order code =
M -SET -106 £18.72

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 keyboard & contacts = M -SET -38 £169.69

GUITAR SUSTAIN
Maintains the natural attack whilst extending note
duration.
Kit order code =

M -SET -75

£11.77

Main kit code =
Extension kit =

M-ADN-88 £7.31

SMOOTH FUZZ
As the name implies!
M -SET -91

£11.68

SPLIT -PHASE TREMOLO
The output of the internal generator is phase -split
and modulated by an input signal. Output amplitudes,
depth and rate are panel controlled. The effect is similar to a rotary cabinet.
Kit order code =
M -SET-102 £27.55

SWITCHED TONE TREBLE BOOST
Provides switched selection of 4 preset tonal reM -SET -89

£10.51

AUDIO EFFECTS UNIT
A variable siren generator that can produce British
and American police sirens, Star Trek Red Alert, heart
beat monitor sounds, etc.
Kit order code =
M -SET -105 £12.91

Incorporates a ring modulator, chopper and frequency
modulator to produce. fascinating sounds when used
with speech and music.
Kit order code =
M -SET -99 £15.43

WIND & RAIN EFFECTS

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 = M -SET -76 £114.09

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 =
15 -rhythm unit =

M -SET -103-258 £64.10
M -SET -103-252 f57.26

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.
M -SET -90 £88.99
Main kit code =
M-ADN-90 £11.74
Extension kit =

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 =
M -SET -107 £18.68

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 =
M -SET -108 £12.31

HEADPHONE AMPLIFIER
For use with magnetic, ceramic or crystal pick-ups,
tapedeck or tuner, and for most headphones. Designed
with RIAA equalisation.
Kit order code =
M -SET -104 £18.10
talk -over.

M -SET -30 £7.80

Kit order code =

DYNAMIC NOISE LIMITER

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

M -SET -97 £12.67

M- SET -28 £9.94

Automatically controls sound output levels.
Kit order code =
M -SET -62 £9.51

TUNING FORK

Produces 84 switch -selectable frequency -accurate
tones with LED monitor displaying beat -note adjustments.
Kit order code =

M -SET -46 £34.56

TUNING INDICATOR

grammed by the panel controls and fed into most voltage -controlled synthesisers. The notes and rhythms

needed.
Kit order code =

may be changed whilst playing making it more versatile than the name would suggest.
Kit order code =
M -SET -86 £60.13

PULSE GENERATOR
Produces controllable pulse widths from 100NS to

DIGITAL REVERB UNIT

A very advanced unit using sophisticated I.Q. techniques instead of noise -prone mechanical spring lines.
The basic delay range of 24 to 90ms can be extended up

to 450ms using the extension unit. Further delays can
be obtained using more extensions.
M -SET -78 £67.22
Main kit order code =
Extension kit =
M-ADN-78 £45.94

BASIC COMPONENT SETS

Include specially designed drilled & tinned fibreglass
printed circuit boards, all necessary resistors, capacitors, semiconductors, potentiometers and transformers. They also include basic hardware such as knobs,

sockets, switches, a nominal amount of wire and
solder, a photocopy of the original published text,

thesisers where the full versatility of Kit 46 is not
M -SET -69

£14.41

2 sec. variable frequency range of 0.1HZ to 100HZ.
Kit order code =
M -SET -115 £21.45

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 =
M -SET -109 £15.31

WAVEFORM GENERATOR
Provides sine, square and triangular wave outputs variable between 1HZ & 100KHZ up to 10V P -P.
Kit order code =
M -SET -112 £21.58

SPEECH PROCESSOR

Improves the intelligibility of noisy or fluctuating
speech signals, and ideal for inserting into P.A. or
C.B. radio systems.
Kit order code =

M -SET -110

£9.21

and unless otherwise stated, a robust aluminium box.
Most parts may be bought separately. For fuller kit and
component details see our current lists.
Kits originate from projects published in PE, EE and

A 4 -digit counter for 1HZ to 99HZ with 1HZ sampling

Elektor.

EXPOSURE TIMER
BARCLAYCARD

ES

LIST
Send stamped addressed envelope with all U.K. requests for free list giving fuller details of PCBs, kits and
other components. Overseas enquiries for list - Europe
send 50p, other countries send £1.00
Alis

E&MM

RHYTHM GENERATORS
Two different kits - the control units are designed

A simple octave frequency comparitor for use with syn-

A 4 -channel 200 -watt light controller giving a choice
of sequential, random or full strobe mode of operation.
Kit order code =
M -SET -57 £36.52

(

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.
M -SET -67 £20.13
Kit order code =

16 -NOTE SEQUENCER

Sequences of up to 16 notes long may be pre-pro-

DISCOSTROBE

r

M -SET -87 £11.69

WAVEFORM CONVERTER

DYNAMIC RANGE LIMITER

it*

FUNNY TALKER

As the name says'
Order code =

sisers.
Kit order code =

Kit order code =

Includes manual and automatic control over the rate
of phasing and vibrato. Capable of superb full sounds.
A separate power supply is included.
Kit order code =
M -SET -70 £42.85

sponses.
Kit order code =

Prices include
15% VAT & U.K. P&P

M -SET -88 £18.34

PHASING & VIBRATO

Order code =

Compatible with the formant and most other synthe-

For automatically reducing music volume during disco

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

RING MODULATOR

VOICE OPERATED FADER

0.

PHASER

KITS

61

Terms: C.W.O., MAIL ORDER OR
COLLECTION BY APPOINTMENT
TEL.: 01-302 6184
(MONDAY -FRIDAY)

FREQUENCY COUNTER
rate.

Kit order code =

M -SET -79 £43.30

Controls up to 750 watts in 0.5 sec. steps up to 10
minutes, with built-in audio alarm.
Kit order code =
M -SET -98 £36.44

More kits and
Components
are in our Lists

PHONOSONICS : Dept E&MM8 : 22 HIGH ST. : SIDCUP : KENT : DA14 6EH
More kits and components are in our lists. Prices correct at time of press. E&OE subject to availability
AUGUST 1981

25

ELECTRONICS

T§E (WATINfig
A complete electronic
organ to build at low cost
PART 6:

Rhythm voicing
Final effects and
output circuits
Explanation of controls
Rhythm Voicing
Circuit
The outputs of the rhythm
unit from ICs 21 and 22 as
shown in Figure 40 are fed to
the rhythm voicing circuits shown

in Figure 42. These outputs go
high to trigger the relevant instrument. The characteristic sound of
the bass drum, low bongo, conga
drum, claves and high bongo are

all produced by versions of the
same type of circuit.
For example, when the input to
the low bongo is low, the circuit is
just prevented from oscillating as

set by RV21. When the input
pulses high, TR22 is triggered
into oscillation. The incoming
pulse is given the required duration by C80 and R295 and then
fed to the complex network that
determines the characteristic frequency and envelope of the

sound required. In this circuit
(and the conga drum) a second
preset, in this case RV20, is
provided to adjust the length of
the resonating period and thus

the overall tonal quality of the
instrument. The output is then
mixed with the other four circuits

and fed via C121 to the rhythm
volume drawbar RV18.

The white noise required for
the cymbal and snare sounds is
produced from the reverse biased
junction of TR29 whose collector
is not connected. This noise is fed

via C104 to the base of the

amplifying transistor TR27. This
transistor is turned on when any
one of the three inputs to snare
and cymbals is triggered by the
rhythm unit. In the case of short
cymbals, for example, the pulse

C103, C113 and 0115.
RV27 controls the overall level

of the white noise and RV26
controls the level of the snare

R569 and R570 and then go to the

final output pre -amp via R581.
The flute voices from the

upper and lower manuals are

white noise only. Note that when
the snare drum is triggered, not
only is the white noise triggered,

connected to the main path and if

but the high bongo is also triggered. The outputs of the two
filters are coupled via C111 and

mixed with them and the composite signal connected to the

C120 to the rhythm volume drawbar RV18.

RV46.

Master Mixer
Circuit

S19 is not operated (i.e. IC17 b
and c are on), the strings will be
main path via the balance control,
The lower manual main path is

The reverb circuit is shown in
Figure 44. The input from the pre mixer, IC46a (Figure 43), by-

main path, however, is connected

via S34a, the wah on/off switch

The outputs of all the circuits

and R575 to IC46a. Thus the
manual and auto wah only
operate on the upper manual. The

shown in Figure 43. There are two

signal paths through the mixer;

the main path carrying flutes
and/or strings which can be

output of IC46a now goes to the
reverb circuit.
If S34, wah on/off, is operated

and S35 released (auto), the

switched through the wah, reverb

upper manual main path is con-

and rotor circuits and a "strings
direct" path which allows the

nected to the wah band pass filter
TR52
and associated com-

ponents. The signal is amplified
at mixer TR53 and reconnected
to R575 via S34c. The auto wah

shifted by TR30 and lengthened

strings to bypass the wah, reverb
and rotor circuits.
Figure 43 shows S19, "strings
direct", operated and in this
condition the collector of TR55 is

by TR31 and 0112. The pulse also

high and IC17 a and d are on (and

therefore b and c are off). The

TR45 via S34d and S35c to TR51
which shapes the pulse. This

strings from the upper and lower
manual are therefore connected

the bandpass filter.

to the strings balance control
RV47 and mixed together by

the foot pedal becomes a manual

from the rhythm unit

is level -

controls the two filter circuits
around TR28 and TR34 which
give the characteristic tonal quality of the instrument with a rapid

attack and a decay time set by
26

Reverb Circuit

connected via R576 to the pre mixer IC46a. The upper manual

so far described are connected to

the inputs of the master mixer

control and the volume
function of the pedal is replaced
by preset RV48. The upper
manual envelope trigger is now
disconnected from the wah envelope shaper and replaced by
the foot pedal via S34b and S35a
to the bandpass filter.
wah

envelope is triggered from the

upper manual envelope shaper

signal controls the feedback of
If S35 is operated (manual),

passes the reverb driver amp
IC38 via R396 and R402 if the
reverb drawbar RV34 is fully in. If
the reverb drawbar is fu Ily out the
bypass line is connected to

ground via the wiper of RV34,
allowing the signal to go to the
spring line driver power amp
IC38. The output from the spring
line is amplified by mixer IC39. In
addition, C140 and R401 provide
a high frequency bypass to give a
more natural sound at full reverb.
The output of IC39 is connected
to the rotor on/off switch S17a.

Rotor Circuit
With reference to Figure 45,
S17 is shown in the off position, in
which case the rotor is bypassed
by R412 and returned to the final
mixer C230 in Figure 43. With the
rotor switched in, a percentage of
AUGUST 1981
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Figure 42.

RV22,27

Circuit diagram of the rhythm voicing.

RV26

PARTS LIST FOR RHYTHM VOICING CIRCUIT
Resistors - all 5%'/3W carbon unless specified
R147,284,295,307
12k
R285,293,305,317,
327,338
56k
R286,289,298.309,
322,329,333,341,
350,352,355,356,
365
10k
R287,340,354,357
22k
R288,299,311,320,
321,332,353
100k
R290,291,301,302,
313,314,323,324,
334,335
68k
R292,304,316,326,
337,343,348,360,
361,362
470k
R294,306,318,328,
339,347
100R
R296,297,308,310,
330,331
82k
R300
8k2
R303,315,325,336,
345,367
1M
R312
R319

5k6
330k

R342,349,358,359,
364

2k2

R344

4m7 (10%)

E&MM

AUGUST 1981

4 off

(M12K)

6 off

(M56K)

Capacitors
C74,79,121
C75,103
C76,77,78
C80,86,90
C81,87,94,97
C82,85

(M10K)
(M22K)

7 off

(M 100K)

10 off

(M68K)

10 off

(M470K)

6 off

(M100R)

6 off

(M82K)
(M8K2)

6 off

(M1M)
(M5K6)
(M330K)

5 off

(M2K2)
(M4M7)

Drawbar white, 22k fin
2k2 Hor S -min preset
4k7 Hor S -min preset
ikO Hor S -min preset
10k Hor S -min preset

C98,101.104
C99,100
0102,112,114
C105
C106,107
C108,116
C109,118
C110,119
C111,117
C113
C115
C120

220nF polycarbonate
150nF polycarbonate
82nF polycarbonate
68nF polyester
lOnF polyester
33nF polyester
33nF polycarbonate
68nF polycarbonate
56nF polycarbonate
1nF polycarbonate
3n3F polycarbonate
47nF polycarbonate
22nF polyester
47nF polyester
4u7F 63V axial
6n8F polycarbonate
4700pF ceramic
3300pF ceramic
22uF 10V axial
2200pF ceramic
lOnF ceramic
100nF polycarbonate
470nF polycarbonate
330pF ceramic

Semiconductors
D113.132 inc.
TR21-35 inc.

1N4148
BC548

C83
C84

13 off
4 off

1k0
15k
6k8

C88,89,91
C92,95
C93
C96

(MIK)
2 off
5 off
2 off

3 off
2 off
3 off
3 off
4 off
2 off
3 off
2 off
3 off
2 off
3 off

2 off
2 off
2 off
2 off
2 off

(M15K)
(M6K8)
(BR42V)
(WR56L)
(WR57M)
(WR55K)
(WR58N)
(WW45Y)
(WW43W)
(WW407)
(BX75S)
(BX70M)
(BX73Q)
(WW35Q)
(WW39N)
(WW38R)
(WW22Y)
(WW25C)
(WW37S)
(BX72P)
(BX74R)
(FB18U)
(WW27E)
(WX76H)
(WX74R)
(FB29G)
(WX72P)
(WX77J)
(WW41U)

(WW490)
(WX62S)

20 off
15 off

(QL80B)
(QB73Q)

2 off

(HX58N)

Miscellaneous
L2,3

13mH choke

ELECTRONICS

the signal is connected to IC30
which is a series of phase -shift

filters and another part of the

41'

signal passes to the rotor output

o p o do --(=-4),

nz

via C64 and R251. The remainder
of the input signal passes to

-o(LI

C)

IC32a and b which are phase shift filters running 180° out of

sN
0

CI

phase with IC30. The outputs of
IC30d and IC32b are re -mixed
with the direct signal and are then

connected through S17b to the
final mixer C230 in Figure 43.
IC31 contains six elements
that are used as voltage -controlled resistors which, when
changing value, alter the phase

n

Na

E.0

relationship between the inputs

I/RAVEN1N
LIPP2

and outputs of each of the six op amps in the signal path togive the
characteristic swirling sound of a
mechanical "Leslie" -type rotor.
IC43a and b and TR20 form a

R560/R598
LOWER MAN

U
CL'

voltage -controlled oscillator that

kl

k.,3o

y

runs at one of two selectable

-EF4=1

R201/R202
LOWER MAN

rates: 1Hz and 7Hz. The rate is
selected by S18, rotor fast/slow.

C;2

R502/R503
UPPER MAN

When changing between fast and
slow and vice versa, R265,6,7 and

C70 give

a

ET,

BALANCE

slow transition to

simulate more accurately
mechanical rotor.

a
O

R275 feeds the ramp oscil-

§Di

xu

lator output to IC31 by DC block-

RV12

PEDAL CCT

capacitor C72. R275 also
feeds the signal to an inverter
ing

E&MM
C1931uF R571 100k

RV17

PRE/V CCT

C1941u, ,574

formed by IC33, whose output is
fed to IC31 via DC blocking

RV18

RHYTHMIV CCT

capacitor C73. RV52 applies a
bias voltage to IC31 but when
adjusting you will note that the

AN
C195+ 22k
uF

R177/R178

PEDAL CCT

+

R572

220k

2

'%`2_,,,

rC123
oonF

change takes place after a delay,

due to the charge or discharge
time of C72 and C73. This ramp-

p,,,,i_-IA 60.1 6 oo

ing input to IC31 controls the
resistance change in the ele-

,To? 9-??

4

ments and thus the rate of phase
change in the signal.

1.:, ''',.00

Final Mixer and
Power Amp Circuits

poo

I

Figure 43 shows IC46b which
is the final mixer. All the signals
previously described are mixed

JJ

>

0

together here and applied to pin 6
of IC46b. The output is connected
via the potential divider R583 and

-E

R597 to the swell pedal (unless

N nom

0

-=-

POWER AMP

rnu
.-11:1717.

manual wah is selected) and then
to the
RV50.

master volume control

Figure 46 shows the main
power amp. IC16 is an IC power
amp type TDA2030, giving a round
15W output into 4 ohms. Pins are

ri I-1

provided on the main PCB that

I

may

be

connected

I

(using

0_

0
iTo

1

C

a L JimJ

screened leads) to an external
power amp or the line input of a
hi-fi amplifier should additional

Z'.0.

Lt`

vy
of
Dm

power be required. The output of
IC16 is connected via C201 to a
headphone jack for connection to
a pair of stereo headphones and

ny

then to the main loudspeaker. This

completes the description of all
the circuits in the Matinee organ.
28

Figure 43.

Circuit diagram of the master mixer.
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ELECTRONICS

+6V
C140

R401

IC39

R407

6n8F

820k
R402

R396

5178

REVERS

R403

D/BAR

_6v100pF

luF

R406
100k

R408

RV34
22k

E&MM

15V

ROTOR
CCT

3k3

C137

220k

1k

C229

6

1k

10k

R405

R404

10k

10k

C135
OV

OV

100nF

C 133

R397

R563

R579

MASTER27k-F1-11112k
MIXER

1+

IC38
1

C136

10uF

470
uF

IC38=LM383

3k3

IC39=uA741c

OV

Figure 44.

Circuit diagram of the reverb unit.

PARTS LIST FOR MASTER MIXER CIRCUIT
Resistors - all 5% V3W carbon unless specified
27k
R184
R282
6k8
R558
33k
R559,561,574,593
22k
R564,568,586
100R
R565,567,569-71,
579,582,596
100k
R566,584,588,590,
10k
591,594,606
'R572,587
220k
R573
680k
4k7
R575,576,585
R577
470R
R578,583,592,595
1k0
R580, 589
47k
R581
68k

4 off
3 off

(M27K)
(M6K8)
(M33K)
(M22K)
(M100R)

8 off

(M100K)

7 off
2 off

(M 10K)

180R

RV46/47

10k lin dual pot
4k7 Hor S -min preset
Swell pedal (part of)
10k log pot

(FW85G)
(WR57M)
(XY89W)
(FW22Y)

3 off

4 off
2 off

PARTS LIST FOR REVERB CIRCUIT

R398
R399
R400
R401
R402

6R8
220R
lOR

R403-405
R406
R407,562
R563

10k
100k
3k3
22k

RV34

Drawbar blue, 22k lin

2 off

(M1K)
(M27K)
(M6R8)
(M220R)

3 off

2 off

(M820K)
(M220K)
(M10K)
(M100K)
(M3K3)
(M22K)

30

11 off

2 off

(FB12N)
(FB29G)
(BX73Q)
(WW39N)
(WX64U)
(WX50E)
(BX03D)

7 off
2 off

(M47K)
(M18K)
(M82K)

3 off

(M1OK)

21 off
2 off

(M100K)
(M1K)
(M4K7)
(M33K)
(S6K2)

2 off

(M 1M)

2 off

(M220K)
(M330K)
(WR61R)

1N4148
BC548
BCI09c
40168E
1458c

(QL808)
(QB73Q)
(QB33L)
(QX08J)
(QH46A)

4 off

Miscellaneous
S19
S34
S35
PL6
SK6

Capacitors
C133
C134
C135,225
C136
C137
C140
C229

Tablet rocker orange
Latchswitch 6 -pole
Latchswitch 4 -pole
Minicon latch plug, rt angle (4 -way)
Minicon latch housing (4 -way)
Minicon terminal

10uF 25V axial elect.
100uF 10V axial elect.
100nF disc ceramic
470uF 16V axial elect.
100pF ceramic
6n8F polycarbonate

(BH50E)
(FH69A)
(FH68Y)
(FY91Y)
(I -1658N)
(YW25C)

4 off

luF 35V tantalum

(FB22Y)
(FB48C)
(BX03D)
(FB72P)
(WX56L)
(WW27E)
(WW60Q)

LM383
uA741c

(WQ33L)
(QL22Y)

Minicon rt.angle latch plug (6 -way)
Short spring line

(FB99H)
(XL08J)

2 off

Semiconductors
IC38
IC39

Miscellaneous
PL5

Capacitors
C59,64,66
C60-63,65,67,68

6k2 1/2W
1M

220k
330k
100k Hor S -min preset

TR53
IC17
IC46

(BR98G)

PARTS LIST FOR ROTOR CIRCUIT

R267
R275
R279
R280,281
RV52

D79

TR51,52,54,55

(M1OR)

820k
220k

Resistors - all 5%16W carbon unless specified
R158,268-272, 274 47k
R241,412
18k
R242
82k
10k
R243,253,264
R244.250, 252,
254-263,273,277 100k
R251,278
1k0
R265
4k7
R266,276
33k

luF 63V axial elect.
22uF 10y axial elect.
33nF polyester
68nF polycarbonate
470pF ceramic
33pF ceramic
100nF disc ceramic

Semiconductors

R597

Resistors - all. 5% %W carbon unless specified
1k0
R396,408
27k
R397

C191
C210

C223,228

(M220K)
(M680K)
(M4K7)
(M470R)
(M1K)
(M47K)
(M68K)
(M180R)

RV48
RV49
RV50

Capacitors
C182-185,187,190,
192-195, 230
C186
C188
C189

C69
C70
C71

C72,73
C214

100nF polyester

l0nF polyester
220nF polycarbonate
470uF 16V axial elect.
390nF polycarbonate
4u7F 63V axial elect.
150pF ceramic

3 off
7 off

2 off

(BX76H)
(BX70M)
(WW45Y)
(FB72P)
(WW48C)
(FB18U)
(WX58N)

Semiconductors
TR20
IC30

IC32,34
IC33

BC548
3403
4049UBE
1458c
uA741c

Miscellaneous
S17,18

Tablet rocker grey

IC31

(QB73Q)
(QH51F)
(QX21X)
(QH46A)
(QL22Y)

2 off

2 off

(BH49D)
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i251

14254

C214

150[3,
C64

MEI 100nF

6244

6245

6246

R247

100k

100k

100k

100k

0I

I

ON/OFF

825

14252

100k

1004

100k

R260

R263

R262

R261

-A=110-1=1-411-4
100k
100k
1005

MB 220/9

100k

+6v

T

ROTOR

R250

R248
1005

0--,42REVERE

C69

OnE

R249

MIN Cog
WM 10041

6241

u Dn"

----= II

IC3

10nF

IC30a

R254

10308

IC300

C68

067

.-111

I,

4

10,

-6V

6257
100k

R256
100k

R255
100k

IOnk

2.8

2

'ORR

10,

vo,1

+6V

8

C61

COO

6243

C66
100nF

C63

062

IC 32

1011F

IC 32 a

-6V

R258
100k

R259
100k

0

OV

E&MM

9

14

11

1

8

13

16

00

R281

RV52
100k

3306

4A

R280
330k

04

IC30 3403
IC31

4049UBE

IC32.34 '1458
IC33

Figure 45.

+4741c

Circuit diagram of the rotor unit.

0600)

202

5

+6V

SJ

+6V

>-4.-

OV

),1

- 6V

0V

PL8

SK8

PL9

SK9

2

2

D86
104001

IC16

C196

TDA2030

C201

10

MASTER
MIXER

6V

1

+30V

R525
100k

RV50

1

0601
2R2

+30V

OV

XMM

CO 0

+01

1oF

9556

TIP

1000uF

100k

Rl ng

Sleeve

0211
150k

8238
IR

EXT
AMP

JK1

1=1
6552
100 k

=
T

+

C199
22uF

C21133P

C197
2u2F

R557

4k7

F

D 85

-

10400T

C200

220nF

4.71

.-.-,

.-.

C 202

100nF

FT

'Cl109u8

LS1

OV

Figure 46.

Circuit diagram of the power amp.
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PARTS LIST FOR POWER AMP CIRCUIT

PARTS LIST OF MISCELLANEOUS ITEMS
SK7/SKA

Resistors - all 5% V3W carbon unless specified
R211
R238

150k

R525,552,556

100k
4k7
2R2 3W

1R 1/2W

R557

R600.601
R604,605

3 off
2 off
2 off

47R 1/2W

Capacitors
C196
C197
C198
C199
C200

Semiconductors
D85,86
IC16

(W2R2)
(S47R)

(FB12M)
(FB15R)
(FB50E)
(FB31J)
(BX78K)
(FB83E)
(8X76H)
(WX50E)

luF 63V axial elect.
2u2F 63V axial elect.
100uF 40V axial elect.
22uF 63V axial elect.
220nF polyester
1000uF 25V axial elect.
100nF polyester
33pF ceramic

C201
C202
C211

(M150k)
(SIR)
(M100K)
(M4K7)

1N4001
TDA2030

2 off

(QL73Q)
(WQ67X)

Miscellaneous
DPDT lack socket
Loudspeaker TC30
Minicon latch plug 5 -way
Minicon rt.angle latch plug (2 -way)
Minicon latch housing (2 -way)

JK1
LS1

PL8
PL9
SK9

Jumper cable (17 -way)
Screened cable black
Hook-up wire orange
Hook-up wire violet
Hook-up wire yellow
Strapping wire 22swg
Tie -wrap 92
Knob M2
Rct.latchbutton black
Rct.latchbutton red
Rct.latchbutton white
Rct.latchbutton grey
Latchbracket (16 -way)
Reset bar (15 -way)
Latchbracket (9 -way)
Reset bar (6 -way)
Latchbracket (5 -way)
Reset spring
Push -on receptacle

3m
2m
5m
4m

2 off
3 off
21 off
3 off
2 off
4 off

Push -on cover

2 off
4 off
4 off

Matinee main PCB
Pot mounting bracket
6BA bolt '4in.

2 off

(BX98G)
(XR12N)
(BLO5F)
(BLO8J)

(BUOL)
(BL14Q)
(BF91Y)
(RW89W)
(FH61R)
(FH63T)
(FH64U)
(FH62S)
(HY26D)
(HY27E)
(HY28F)
(HY29G)
(HB60Q)
(FH86T)
(HF1OL)
(HF12N)
(XY86T)
(YKO5F)
(BFO5F)

(BW80B)
(XGO2C)

Minicon terminal
Bolt 6BA %in.

2 off

(FY93B)
(FY92A)
(HB59P)
(YW25C)
(BFO5F)

(BF26D)*
(BF18U)

Washer 6BA, shakeproof
Nut 6BA
Veropin 2141

2 off

6BA bolt %in
6BA nut
6BA washer, shakeproof
Veropin 2141

2 off
2 off
2 off
20 off

Track pins

11 pks
(FL82D)
5 pks (HY3OH)**
22 pks (HY31J)**
1
(XH53H)

(BFO5F)*

(BF18U)*
(BF26D)*
(FL21X)

Miscellaneous

(FL21X)

Iso bolt M3 x 9mm

*For fixing IC16

Steel washer 4BA
Component schedule

*For fixing pot bracket
**For fixing d/bars

Continued next page pp.

POWER DIMMING
MODULES

MULTI -4
4 channel Sound modulation

Forward/
Random direction chase
Sound on chase modulation * Audio AGC or
reverse chase

* Fully isolated.
* Multi channel common wiring lines.
* Master dimming over banks.
* Remote override.

The Multi -4 is a comprehensive sound and chase
module, offering a wide range of forward reverse or
random effects, with additional sound modulation

* Dead "kill" and "all on."

a wide speed range and will accept virtually any

* Low voltage feed lines.

level control.

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 70
metres of rope lights.

Multi -4 panels £9.70
Attractive blue panels with white letters, complete
with LED monitors, knobs and mains illuminated
switch.

dimming modules, complete with panels.

Each type requires connection to the
supply/reference board.

£114.90
p&p ins
f 1.50

RFI suppressed/fused.

Master controllers(MC)
Will master dimfrom 1 to a bank of 20
SPC units.

Remote slaves (RS)
Will override an SPC at a remote
location to the main system.

Supply/reference board
Provides the necessary supply voltages
and signals to all units. Facilities

Prices

SPC-£11.90
MC -17.20
RS -£8.50
Supply/reference

418.20

for "Kill" and "all on." Supplies up to
any combination of 50 modules.

L&B Electronic Modules
Professional Engineering by Professionals
Dept E&MNI/ 8, 45 Wortley Road, Croydon, Surrey CR0 3EB

Tel: 01-689 4138

p&p 50p

pots which act as electronic switches. The unit has

Power Dimming Modules

Slave power controllers (SPC)
Controls up to 1000W via the slider.

f54.90

facilities. Modes of operation are set on control

A range of isolated, digitally controlled

32

*

PROGRAMMABLE -8
Complete with blue panel/white letters
* 8 channel -400W each

16, 32, 64, 128 patterns
Automatic program recycle
Adjustable cycle 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 over 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 and 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 nights performance.
The module obviously provides unlimited effects and is a must for all serious
lighting shows.
Each module is manufactured from the highest quality components, fully tested, supplied with
connection diagram and guaranteed for twelve months. All prices shown are VAT inclusive. Please

include 50p post packing except where otherwise stated. To mail order send a cheque postal
order/cash (registered) or Access number. COD service £1 extra (max COD limit
El 001 For further info please send a SAE.
Please
Please note this company has no connection with LB Electronics of Hillingdon
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ROCKER
SWITCHES

DRAWBARS

a
-0.101c1.

LATCH
SWITCHES

b

incdr-mmo

1

1

1

1

1

1

1

1

1

1

1

1

mTridcof-como,--Nmaidcor-m

a

(O TNO)QN

mmmMCIMM.7T,Thet.*Vtml
Interdependent

d

04M.70
00000

NM.70(O1,-000)

NNNNNNOIN
1

01.11Ln1.01.0,0101.0

Interdependent

Figure 47.

Layout of controls.

Get to know your
Matinee Organ

ment voice. In auto mode this stop
is inoperative.

bination of string and flute voices
and rotor on, a pleasing effect can

6. 8' Flute/Piano Vamp accompaniment drawbar. When the
Vamp button is pressed, this

The following text in conjunction with Figure 47 describes and
identifies the switches and controls fitted to the Matinee Organ.
1. 16' Organ Bass drawbar. The
deepest sounding pedal voice. In
auto mode this stop is inoperative.
2. 8' Organ Bass/Auto Bass
drawbar. A similar pedal voice to
16', but one octave higher. In auto
mode this drawbar sets the
volume of the auto bass line still
using the 8' Organ Bass voice.
3. Sustain drawbar. Gives a fully
variable delay on both Organ Bass
voices. In auto mode sustains the
auto bass line.
4.8' Bass Guitar drawbar. A pedal

drawbar sets the volume of a
vamping piano sound.

be obtained with this switch. For
the best effect set the string
drawbars to about half the setting
of the flute drawbars. In auto mode
this switch has the effect of

7. 8' String/Guitar Vamp accom-

enhancing the vamping guitar

paniment drawbar. When the

voice.

Vamp button

14. Vibrato on/off switch.
15. Vibrato Delay switch. When
vibrato is on, this switch has the

voice designed to simulate the
characteristic sound of a bass
guitar. In auto mode this stop is
inoperative.

Any of the pedal

voices can be used together, for
instance to simulate a string bass

use the 16' Organ Bass with

is

pressed, this

drawbar sets the volume of a
vamping guitar sound.
8. 4' Flute accompaniment drawbar. This stop is inoperative in auto
mode.

9. 4' String/Countermelody accompaniment drawbar. In auto

vibrato after a first key is pressed

on the upper manual only. This
effect is best used with a single
solo voice when it helps to ach ieve

the

a sound closely resembling an

volume of the countermelody.

acoustic instrument being played.
16. Vibrato Rate drawbar. When
vibrato is on, this drawbar varies
the speed of the effect.
17. Vibrato Depth drawbar. With

mode

this

drawbar

sets

Note that in auto mode all accompaniment voices are 8' only.
10. Sustain accompaniment
drawbar. In auto mode this stop is
inoperative.
11. Rotor on/off switch. Controls
an electronic rotor effect, but has
no effect on pedal or preset voices.
12. Rotor fast/slow switch.

Changes the speed of the rotor
effect with the advantage of slow

Sustain and a small amount of 8'

transition as with a mechanical

Bass Guitar.

type.

5.16' Flute accompaniment drawbar. The lowest harmonics in this
voice have been removed to make
it more useful as an accompani-

operated, any string voice by-

34

effect of delaying the onset of

13. Strings Direct switch. When
passes the reverb, wah and rotor
effect. When playing with a corn-

vibrato on, sets the depth of the
vibrato effect in the overall sound.
18. Rhythm Volume drawbar. Sets

the level of the drum accompaniment.
19. Presets Volume drawbar. Sets
the volume of the banjo, accordion, harpsichord, piano and percussion stops.
20. Banjo Repeat drawbar. Controls the rate of repeat of the banjo
and percussion voices. There is no
repeat when drawbar fully in.

21. Reverb Depth drawbar. Sets
the depth of the reverb effect in the

overall sound. Has no effect on
pedal or preset voices.
22. 16' Flute solo drawbar.
23. 16' Cello solo drawbar.
24. 8' Flute solo drawbar.
25. 8' String solo drawbar.
26. 8' Clarinet solo drawbar.
27. 4' Flute solo drawbar.
28. 4' String solo drawbar.
29. Sustain solo drawbar.

30. Tempo control. Adjusts the
speed of the accompaniment
rhythm.

Balance control. Sets the
relative levels of the upper and
31.

lower manuals.

32. Master Volume control. Sets
the final output level of the whole
organ.
33. Waltz switch.
34. Jazz Waltz switch.
35. Slow Rock switch.

36. Country switch.
37. Swing switch.
38. Rumba switch.
39. March switch.
40. Tango switch.
41. Disco switch.
42. Funk switch.
43. Reggae switch.
44. Cha-cha switch.
45. Bossa Nova switch.
46. Samba switch.

47. 5/4 switch.
E&MM

AUGUST 1981

ELECTRONICS

48. Group Select switch. Selects
the second variation of each
rhythm. An interesting effect can
be created by switching between
rhythms whilst playing a tune.
49. Downbeat Indicator. On 5/4
time only, flashes on the last and
first beat of each bar.

50. Beat Indicator. When auto start selected, rhythm speed can
be gauged whilst organ is silent
prior to playing. Note that when
rhythm stop/start and auto stop/

rhythm

operates on the upper manual

The two wires to S36 should be shown

stop/start and/orauto-stop/start
is also selected, the counter melody is available (see 9) and

drawbar voices.

via PL6.
S20 and S21 should be S20b and S21b.

auto bass is available (see 2).

not selected, wah occurs whenever a new key is pressed on the
upper manual after all keys have
been released. When wah is on

69

and

70).

When

54. Vamp on/off switch. This
switch only functions if rhythm stop/start and/or autostop/start is also selected. If auto

accompaniment is off, then any

64. Wah Auto/Manual switch.
When wah is on and this switch is

and this switch is selected, the

be

swell pedal becomes a wah pedal
and the organ's output volume is

vamped and if auto accompani-

now under control of the master

manual chord played will

ment is on then the automatic

volume only.

start are both released, this lamp
may remain on depending on the

chord will be vamped.
55. Memory on/off switch. If auto

65. Headphone Socket. For use

point at which the rhythm was

accompaniment is off, then all
last notes played on the lower
manual will continue to sound
after key(s) released. If auto ac-

standard stereo 'Ain. jack plug.

stopped.

51. Rhythm Stop/Start switch.
With this switch selected and auto
stop/start not selected, the
rhythm starts immediately on the

companiment on and rhythm

See also 52.

stop/start and/or auto-stop/start
are selected, the countermelody
is memorised and if vamp is on,

52. Auto-Stop/Start switch. Note
that this switch has nothing to do

the vamping
memorised.

downbeat and remains running.

with the automatic mode, but
simply provides automatic stopping and starting of the rhythm
unit. With this switch selected and

rhythm stop/start not selected,
the downbeat and beat lamps
function but sound is only heard
when keys on the lower manual

are pressed. Also the rhythm
always starts on the downbeat.

chord

is

also

with any stereo headphone with a
When a headphone is connected,
the main loudspeaker is switched
off.

66. Solo or upper manual.
67. Accompaniment or
manual.
68. Mains on/off switch.

lower

69. Minor Chord. Changes any
automatic chord to minor. (See

Important note: when memory

70.)

has been used with auto accompaniment it is important to switch
memory off before auto accompaniment is switched off, otherwise a discord may be generated.
56. Preset Voices Cancel switch.

70. Seventh Chord. Changes any
automatic chord to seventh. Note
that if minor and seventh are
pressed together, a minor seventh
chord is produced.

This switch releases any previously pressed preset voice switch and
must be selected if no presetvoice

71. Pedalboard. Only one note
plays at a time and if more than
one note pressed only the lowest
one sounds.

72. Swell Pedal/Wah Pedal. Normally a volume control used whilst

When all keys are released on the
lower manual the rhythm stops at
once. However, when the rhythm

is selected otherwise the upper

stop/start switch is also selected
the rhythm will continuetotheend

(See 19 and 20.) Note that this
stop must be played by lifting all

fingers from the solo manual

manual wah is selected, the pedal
generates a wah effect when
moved.

before playing the next note or

73. Glide/Piano Sustain switch.

chord.

Except

58. Accordion Preset Voice solo
switch. (See 19.) Note that this
stop must be played by lifting all

selected, the pitch of the whole

of the bar after the last key is
released on the lower manual.
Also in this condition, beginners
may find it an advantage that the

rhythm unit continues running
whilst changing chord. Should you
wish the rhythm unit to start

playing when you press a lower
manual key and continue to run,
then it is necessaryto start playing

with rhythm stop/start and autostop/start selected and then
release auto-stop/start shortly
after beginning. Then the rhythm
can be stopped i n the usual way by

switching the rhythm stop/start
switch off.

53. Auto Accompaniment on/off
switch. When this switch is
selected the function of the lower
manual changes. If any single key
in the lowest octave is pressed, an
8' chord with that key as the root
note is generated (or the most left
key if

more than one key

is

pressed). The second octave repeats this function and the chord
is the same, not an octave higher.
Note that whilst not normally used
in auto mode, the right-hand two

manual may not sound at all.
57. Banjo Preset Voice solo switch.

fingers from the solo manual
before playing the next note or

switch

organ is shifted down byone semi-

tone. Normally used to create a
Hawaiian Guitar effect e.g. with
harpsichord and selected draw-

Just prior to heading "Organ Voice Cir-

cuits", the pulse is provided by C208
and R379 (not C212).
Page 37. Fig. 7.

Circuit around 1C44 redrawn, see Figure 48.
C212 is in parallel with R485.
C213 is in parallel with R493.
C217 is connected between IC42 pin 8
and OV, positive end to IC.
TP1 added at IC43 pin 9.
TP2 added at IC43 pin 8.

TR45 emitter goes to R603 in preset
voice circuit.
TR45 collector, R507, D148 and D149
junction connected to S34d in master
mixer circuit.
Make all changes as for page 38 parts list.
Page 38. Parts list for upper manual.
R413 -R417 should be 5k6 (added).
R418 -R423 should be lkO (added).
R437 should be 22k (was 27k).
R473 should be 8k2 (was 47k).
R484 should be 10k (was 100k).
R485 should be 220k (was 470k).
R487 should be 470R (was 150R).
R490 should be 100k (was 10k).
R492 should be 1k0 (was 100k).
R493 should be 150k (was 470k).
R494 should be 10k (was 27k).
R500,502 should be 100R (were 2k2).
R501 should be lkO (was 8k2).
R503 should be 10k (was 8k2).
R505 should be 1508 (was 100R).
RV35 should be 100k (was 10k).
C141 should be lOnF (was 3n3).
C142 should be 100nF (was 22nF).
C143 should be 100nF (was 68nF).
C144 should be 39nF (was 15nF).
C145 should be 470pF (was 330pF).
C147,8 should be 100n F (were lOnF).
C149 should be 120nF (was 68nF).
C150 should be 47nF (was 22nF).
C153,154 should be 100nF (were lOnF).
C156 should be 82nF (was 47nF).
C161 should be 820pF (was 1n5).
C164 should be 12nF (was 100nF).
C165 should be 12nF (was 22nF).
C212 should be 100pFceramic (added).
C213 should be 120pFceramic (added).

C217 should be 1000uF 6.3V axial
(added).
C221,2 should be 3n9 ceramic (added).
C237 -C241 should be 220pF ceramic
(added).

on a piano.

placed by R603. The junction of R603

must be played by I iftingal I fingers

Amendments and
Corrections

and C167 is also connected to the
emitter of TR45 in the upper manual

from the solo manual before
playing the next note or chord.
60. Piano Preset Voice solo switch.
(See 19 and 73). A longer sustain
can be achieved by holding down
the note. This stop must be played
by lifting all fingers from the solo

manual before playing the next
note or chord.

61. Percussion (4') solo switch.
(See 19.) The repeat drawbar also
operates with this stop although it
would not normally be used with it.

The stop produces a very fast
initial attack and is best used to
complement the solo manual

octaves. The volume and tonal

62. Drawbars Add solo switch.

quality of the chord is set by the 8'

When selected, the upper manual

AUGUST 1981

piano

Page 37. Text.

bar voices. When piano is
selected, the switch sustains

drawbar voices i.e. with drawbars
add switch also selected.

E&MM

when

Part 2 (April issue)

chord.
59. Harpsichord Preset Voice solo
switch. (See 19.) A longer sustain
can be achieved by holding down
the note. Remember that this stop

octaves do repeat the sound of the
last key, played in the lower

Flute and 8' String accompaniment drawbars. Also when this
switch is selected the normal
pedal function is cut off (but see

playing, but if wah is on and

Add note: S20a and S21a unused.
S31d should be shown as a latchswitch.

voices on drawbars sound

in

addition to any preset voice
selected.
63. Wah on/off switch. This only

notes after the keys have been
released similar to the loud pedal

Since the original circuits and
lists were prepared for
publication, we have made many
improvements. These, plus any
errors and omissions, are given in
the following lists.
Part 1 (March issue)
parts

Page 7. Parts list for master oscillator.
R370 should be 330k (was 68k).
R373 should be 470R (was 1k0).
R374 should be 47k (was 10k).
R375,6 should be 47k (were 4k7).
R607 should be 100k (added).
RV29 should be 10k (was 220k).
RV31 should be 10k (was 1k0).

C123 should be 3.3uF at 63V (was
10uF at 25V).

C126 should be 100uF at 6.3V (was
22uF at 10V).
C127 should be 33pF (was 100pF).
C128 should be 330nF (was 100nF).
Page 10. Figure 2.
Make all changes as for page 7.

R607 is in parallel with 0126.

Page 38. Figure 8.

D76 and D77 are removed and re-

circuit Figure 7.
On 1C45, pins 9 and 10 are linked, pins
13 and 14 are linked and pin 6 is connected to -6V.
Lower end of RV17 should be connected to OV (not -6V).
The wipers of S27a and S33b should be
shown connected to -6V (not OV).
R509 shown connected between KPS
rail and -6V should be shown connected
between TR46 emitter and KPS rail.

C227 should be between 1C45 pin 6
and OV.

C215 should be between 1C45 pin 8 and

top end of RV17, positive to 1C.
C224 should be between 1C40 pin 14,

R510 junction and top of S32b (was
shown linked).
C226 should be between TR44 emitter
and -6V.

TP3 added at 1C45 pin 8.
Make all changes as for parts list page
39.

Page 39. Parts list for preset voices circuit.
R411 should be 390R (was 47R).
R509 should be 270R (was 1k0).
R521 should be 22k (was 39k).
R526 should be 680R (was 1k0).
R537 should be 270R (was 560R).
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Figure 48.

Amended upper manual M108 circuit.

R540 should be 47k (was 100k).
R541 should be 5k6 (was 12k).
R553 should be 10k (was 22k).
R554 should be 10k (was 4k7).
R603 should be 47R (added).
C171,174,180 should be 22uF 10V axial
(was 470uF 16V).

C177 should be 47nF carbonate (was

Page 34. Figure 34.

PL1 and SK1 connections to pins 1 and
2 transposed.
TP7 added to IC3 pin 9.
Page 35. Parts list for pedalboard circuit.
RV124 should read RV12.

Matinee organ, please telephone
(0702) 554155 and ask for

And Finally
One final item that we have
omitted to mention previously is
the strapping required as shown in
Figure 49. The EPROM is pre-

C215 should be 2.2uF 35V tantalum

Part 5 (July issue).

programmed with 30 rhythm patterns and this strap is required in

(added).
C224 should be 15nF polyester (added).
C226,227 should be 10Onf disc
(added).
D76,77 deleted.
TR50 should be BC548 (was BC108C).
S31 should be latchswitch 4 -pole
(added).

Page 33. Figure 39.

order that the downbeat light

100nF).

There should be no vertical line connecting the OV line under C22,C23 etc.
and the junction of R109,R110 and the
junction of R111,R112.

Matinee technical enquiries. A
very reasonably pricedorgan stool
is available from Maplin to go with

the Matinee. The order code is
XB95D and the current price is
£29.50.
Now that the organ is built, we

are sure many of you will

be

interested in our special offer set
of books that will help you learn to
play the Matinee. An excellent set

There should be no vertical line con-

of books that will guide you to

necting the OV line under C28,C27 etc.
and the junction of R122, R123 etc.

In last paragraph before heading "pre-

1C14 pin 11 and -6V and not between

greater enjoyment of this superb
instrument. Finally, may we wish

set voice circuits", C166 charges via

pin 9 and -6V. On 1C15, pins 9 and
10 are linked and pins 13 and 14 are

keyboard.

Page 39. Text.

D149 and R505 (not D19).

Part 3 (May issue)
Page 25. Fig. 16.
R2 should be 4k7.

R3 should be 2k7.
R4 should be 5k6.

Page 26. The 4 -pole latchswitch mentioned in the text should read '2 -pole
latchswitch'.
Page 28. Fig. 23.

In connections to PL1, pins 1 and 2
are transposed.
Page 28. Parts list banjo repeat circuit.
R390 should be 68k (was 33k).

C130 should be luF carbonate (was
axial).
Page 29. Fig. 24.

Make all changes as parts list page 28.
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Part 4 (June issue).

C220 should be connected between

linked.
TP4 added at IC15 pin 8.
TP5 added at IC14 pin 8.
TP6 added at IC14 pin 9.
Page 36. Figure 40.

On 1C24, pins 1 and 2 are transposed

and pins 22 and 23 are transposed.
Pins 18 and 20 should be shown con-

nected to -6V and pin 21 should be
connected to -1V.

1C29, pin 3 should be connected to
-1V and pins 4 and 12 should be connected to -6V.
Page 38. Parts list for lower manual.
R120,213 should be 4k7 (were 390k).
R126,132 should be 390k (added).
R202 should be 1k (was 10k).

you many happy hours at the
Figure 49.
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Strapping for EPROM.

functions correctly. The strap
required might be different if the
chip contained different rhythms.
Maplin can provide charts for you
to fill in if you wish, to write your

own rhythms for use with the
Matinee and they will program a
chip for you at a small charge.
Maplin have set up a technical

enquiry desk for Matinee constructors, so if you have any
technical

problems

with your
AUGUST 1981
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FREEOUR CURRENT BARGAIN LIST WILL

BE ENCLOSED WITH ALL ORDERS.
TRANSMITTER SURVEILLANCE
Tiny. easily hidden but which will enable conversation to be picked
up with FM radio. Can be made in a matchbox - all electronic
parts and circuit. £2.30.
RADIO MIKE
Ideal for discos and garden parties, allows complete freedom of
movement. Play through FM radio or tuner amp. £6.90 corny. kit.
SAFE BLOCK
Mains quick connector will save you valuable time. Features include
quick spring connectors, heavy plastic case and auto on and off
switch. Complete kit. £1.95.
6 WAVEBAND SHORTWAVE RADIO KIT
Bandspread covering 13.5 to 32 metres. Based on circuit which
appeared in a recent issue of Radio Constructor. Complete kit includes case materials, six transistors, and diodes, condensers, resistors, inductors, switches, etc. Nothing else to buy if you have an
amplifier to connect it to ore pair of high resistance headphones.
Price £11.95.
SHORT WAVE CRYSTAL RADIO
All the parts to make up the beginner's model. Price £2.30. Crystal
earpiece 65p. High resistance headphones (gives best results) £3.75.
Kit includes chassis and front but not case.
RADIO STETHOSCOPE
Easy to fault find - start at the arial and work towards the speaker
- when signal stops you have found the fault. Complete kit £4.95.
INTERRUPTED BEAM
This kit enables you to make a switch that will trigger when a
steady beam of infra -red or ordinary light is broken. Main components - relay, photo transistor, resistors and caps etc. Circuit diagram
but no case. Price £2.30
OUR CAR STARTER AND CHARGER KIT has no doubt saved
many motorists from embarrassment in an emergency you can start
car off mains or bring your battery up to full charge in a couple of
hours. The kit comprises: 250w mains transformer, two 10 amp
bridge rectifiers, start/charge switch and full instructions. You can
assemble this in the evening, box it up or leave it on the shelf in the
garage, whichever suits you best. Price £11.50 + £2.50 post.
GPO HIGH GAIN AMP/SIGNAL TRACER. In case measuring
only 5%in x 3%in x 114in is an extremely high gain (70dB) solid
state amplifier designed for use as a signal tracer on GPO cables, etc.
With a radio it functions very well as a signal tracer. By connecting
a simple coil to the input socket a useful mains cable tracer can be
made. Runs on standard 4%v battery and has input, output sockets
and on -off volume control, mounted flush on the top. Many other
uses include general purpose amp, cueing amp, etc. An absolute
bargain at only f1.85. Suitable 80ohm earpiece 69p.

Made for an expensive Hi-Fi outfit
- will suit any decor. Resonance
free cut-outs for 8" woofer and
4" tweeter. The front material is
carved Dacron, which is thick and
does not need to be stuck in and
the completed unit is most pleasing. Colour black. Supplied in pairs,

price £6.90 per pair (this is probably less than the original cost of
one cabinet) carriage £3.50 the pair.

CB RADIO - Listen in with our 40 -channel monitor.
Unique design ensures that you do not miss sender or
caller.

Complete kit with case and instructions only £5.99.
8 POWERFUL BATTERY MOTORS
For models, Meccanos, drills, remote control planes, boats etc. £2.50
WATERPROOF HEATING WIRE
60 ohms per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses - around water
pipes, under grow boxes in gloves and socks. 23p per metre.
COMPONENT BOARD Ref. W0998
This is a modern fibreglass board which contains a multitude of
very useful parts, most important of which are: 35 assorted diodes
and rectifiers including 4 3amp 400v types (made up in a bridge) 8
transistors type BC107 and 2 type BEY -51 electrolytic condensers.
SCR ref 2N 5062, 250uf 100v DC and 100uf 25v DC and over 100
other parts including variable, fixed and wire wound resistors,
electrolytic and other condensers. A real snip at £1.15.

FRUIT MACHINE HEART. 4 wheels with all fruits, motorised and
with solenoids for stopping the wheels with a little ingenuity you can
defy your friends getting the "jackpot". £9.95.. £4 carriage.
4 -CORE FLEX CABLE
White pvc for telephone extensions, disco lights, etc. 10 metres £2,
100 metres £15. Other multicore cable in stock.
MUGGER DETERRENT
A highnote bleeper, push latching switch, plastic case and battery
connector. Will scare away any villain and bring help. £2.50 complete kit.
EXTRACTOR FANS - Mains Voltage
Ex -computer, made by Woods of Colchester,
ideal as blower; central heating
systems, fume extraction etc. Easy fixing
through panel, very powerful 2,500 rpm
but quiet running. Choice of 2 sizes,
5" £5.50. 6" £6.50. post £1 per fan.

POCKET AUDIO
COMPONENT TESTER

8" woofer and 4" tweeter, 4 ohms 35
watts power rating £6.90 per pair.
Ditto but 8 ohms, £11.50
per pair. Post £2.00.

Vu METER SNIP.
Approximately 1 5/8" square, suitable for use
as a recording level meter power output indicator or many similar applications. Full vision
front, cover easily removable if you wish to
alter the scale. Special snip price £1.00, or 10
for £9.00.

MOTORISED DISCO SWITCH

modular form this should sell at about £30
- but due to a special bulk buy and as an in
centive for you to buy this month we offer the system complete at only £16.75 including VAT and post.
FREE GIFT - buy this month and you will receive a pair of
Goodman's eliptical 8"x 5" speakers to match this amplifier.
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthening or shortening day. An expensive time
switch but you can have it for only £2.95.
These are new but without case, but we
can supply plastic cases (base and cover)

£1.75 or metal case with window £2.95.
Also available is adaptor kit to convert
this into a normal 24hr. time switch but
with the added advantage of up to 12 on/
offs per 24hrs. This makes an ideal controller for the immersion heater. Price of
adaptor kit is £2.30.

DELAY SWITCH

Mains operated - delay can be accurately
set with pointers knob for periods of up
to TAhrs. 2 contacts suitable to switch 10
amps - second contact opens a few minutes after 1st contact. £1.95.

LEVEL METER
Size approximately %" square, scaled signal
and power but cover easily removable for

rescaling. Sensitivity 200 uA. 75p.

3 CHANNEL SOUND TO LIGHT KIT
Complete kit of
Parts for a

STEREO HEADPHONES

sound to light

unit controll-

6"e

ing over 2000

watts of light-

at home if
you wish but it
is plenty rugged enough for disco work. The unit is housed in an
attractive two-tone metal case and has controls for each channel,
and a master on/off. The audio input and output are by '4"
sockets and three panel mounting fuse holders provide thyristor
protection. A four -pin plug and socket facilitate ease of connecting lamps. Special snip price is £14.95 in kit form or £19.95
assembled and tested.

THIS MONTH'S SNIP
REED SWITCHES
Wire ended, glass encapsulated. Contacts make when
magnet brought near. Very many uses, i.e. combination

locks, anti -intruder window & door switches, wind
direction indicator, computer keyboard, secret switches,
etc. etc. SNIP OFFER: 10 SWITCHES FOR £1.00, inc.
post and VAT.
Purchasers receive circuits and details of some suggested
uses.

FLUORESCENT TUBE INVERTER
For camping - car repairing - emergency lighting
from a 12v battery you can't beat fluorescent
lighting. ft will offer plenty of well
distributed light and is
economical. We

offer an inverter for
12" 8 watt miniature
tube for only £5 25
(With tube and tube
holders as well).

12v MOTOR BY SMITHS
Made for use in cars, these are series
wound and they become more powerful as load increases - they will
in fact burn themselves out if
overloaded to stopping point. Size
3'4" long by 3" die. These have a good

length of '4" spindle - price £3.45.
Ditto, but double ended £4.25.

-,

(Dept. EM), 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3QU.

/

Japanese made so very good quality.
8 ohm impedance. padded, term-

three -channel

DC amps 0 - 100 mA.
Continuity and resistance 0 1 meg ohms in
two ranges. Complete with test prods and instruction book showing how to measure capacity and inductance as well. Unbelievable
value at only £6.75 + 50P post and insurance.
FREE Amps range kit to enble you to read
DC current from 0 - 10 amps, directly
on the 0 - 10 scale. It's free if you
purchase quickly, but of you already
own a Mini -Tester and would like

J. BULL (Electrical) Ltd.
AUGUST 1981

almost anyone. In easy to assemble

With 10 amp changeover switches. Multi adjustable switches all rated at 10 amps,
this would provide a magnificent display.
For mains operated 8 switch model
£6.25, 10 switch model £6.75, 12 switch
model £7.25.

ing coil instrument, Jewelled bearings - 2000 o.p.v.mirrored scale.
11 instant range measures: DC volts 10, 50, 250, 1000.
AC volts 10, 50, 250, 1000.

E&MM

make a wonderful gift for

LOUDSPEAKERS

MINI -MULTI TESTER Deluxe pocket size precision mov-

With it you can quickly test diodes, rectifiers, transistors, capacitors, check wiring and p.c. boards for open circuits, find the
anode and cathode of a diode or rectifier and whether a transistor
is PNP or NPN, which are the base collector and emitter connections. Condensers, if bad give a continuous signal but if good, give
intermittent signals of varying length depending on their value.
The test current is very low (2uA) and the voltage only 1.4v, so
it is also possible to check MOS devices, as well as sensitive
transistors with out fear of damaging them. The unit is supplied
complete with internal battery, which should last many months.
Price £3.45p.
INot licenceable in the U.K.)

A mains operated 4 + 4 stereo
system. Rated one of the
finest performers in the
stereo field this would

VENNER TIME SWITCH

ing. Use this

NEW KIT THIS MONTH!

MULLARD UNILEX

SUPER HI -Fl SPEAKER
CABINETS

one, send £2.50.

inating with standard %" jackplug. £2.99 Post 60P.

BRIDGE RECIFIER
1 amp 400v 30p each.

411P//

orig... z

10 for £2.50. 100 for E20.00

TIME SWITCH BARGAIN
Large clear mains frequency controlled
clock, which will always show you the
correct time + start and stop switches
with the dials. Comes complete with knobs.
£2.50.

12V SUBMERSIBLE PUMP
Just join it to your car battery, drop it into the liquid to be moved
and up it comes, no messing about, no priming, etc. and you get a
very good head. Suitable for water, paraffin and any non -explosive
non -corrosive liquid. One use if you are a camper, make yourself
a shower.
Price: £8.50.

POPULAR SNIP - STILL AVAILABLE
And it still carries a free gift of a desoldering pump, which we are
currently selling at £6.35p. The snip is perhaps the most useful breakdown parcel we have ever offered. It is a parcel of 50 nearly all
different computer panels containing parts which must have cost at
least £500. On these boards you will find over 300 IC's. Over 300
diodes, over 200 transistors and several thousand other parts, resistors, condensors, multi -turn pots, recifiers, SCR, etc. etc. If you act
promptly, you can have this parcel for only £8.50, which when you
deduct the value of the desoldering pump, works out to just a little
over 4p per panel. Surely this is a bargain you should not missl
When ordering please add £2.50 post and £1.27 VAT.

I

SOLENOID WITH
PLUNGER
Mains operated £1.99

10 - 12 volts DC
operated £1.50.

YOUR LAST CHANCE FOR THIS BARGAIN

100 twist drills, regular tool shop price over £50, yours for only
£11.50. With these you will be able to drill metal, wood, plastic, etc.
from the tiniest holes in P.C.B. right up to about 1.". Don't miss
this snip - send your order today.

MINI MONO AMP on p.c.b., size 4"x 2"
approx. Fitted volume control and a hole
for a tone control should you require
it. The amplifier has three
transistors and we estimate
the output to be 1 W rms.
More technical data will be
included with the amplifier.
Brand new, perfect condition,
offered at the very low price of
£1.15 each, or 10 for £10.00.

A

J. BULL (Electrical) Ltd - Established 25 years. MAIL ORDER TERMS:
Cash with order -- please add 60p to all orders under £10, to offset packing,
etc. ACCESS & BARCLAYCARD WELCOMED. Our shop is open to callers.
BULK ENQUIRIES INVITED. Telephone: Haywards Heath (0444) 54563.
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STAND-BY

This series will present a variety of projects designed to appeal to the
younger reader but not necessarily suitable for the complete beginner.
We shall be pleased to receive articles or project ideas for possible use
in this feature.

STAND-BY ..." Engines roar

as race -drivers rev up in
anticipation of the start of
'Grand Prix 1981'. All eyes are on

the red flashing lights and the
track siren blares out - suddenly
lights are green and the crowd
cheers for the "GO"!
This simple timer unit is designed
to provide a start indication for slot car races and a display of three LEDs
provides the main indication. When
the unit is first switched on, two red
LEDs flash on alternately at a rate of a

little more than one Hertz, and this
continues for about ten seconds. The

red LEDs are then cut off from the
power supply, and a green LED is
switched on to mark the beginning of
the race. A buzzer is pulsed in sympathy with one of the red LED indicators and gives an audible warning
that the race is about to start.
The unit is powered by an internal
9 volt (PP3 size) battery and is therefore completely self contained.

The Circuit
Two 555 timer integrated circuits
are used in the circuit; one to flash the
two red LEDs, and the other to give the

ten second delay before the start
indication is produced. The full circuit
diagram of the unit is shown in Figure

sumption of approximately 8mA for
the standard device and this helps to
keep the current consumption of the
unit down to a reasonable level (about

12 to 15mA). D1 will be switched on
when ICI's output goes low and D2
will be switched on when its output
goes high, thus giving the required
alternate flashing action.
IC2 is used in the monostable
mode and gives a single output pulse
when its trigger input (pin 2) is taken
below one third of the supply voltage.
C2 will be totally uncharged at switch -

on and this gives a suitable trigger
pulse as soon as Si is switched to the
on position. The output at pin 3 of IC2

then goes high for a period which is
determined by the values of R8 and

C3. The specified values give an
output pulse of around ten seconds in

duration and this positive pulse is
used to power the astable circuitry. At

the end of the pulse the astable
circuitry is switched off and power is
applied to the start LED which is D3.
R7 rapidly discharges C2 when the

unit is switched off and ensures that
the circuit is triggered again when S1
is returned to the on position.
The audible alarm signal is produced by WD1 which is an electronic
buzzer. This is connected so that it is
switched on at the same time as Dl.

Note that IC2 should not be an
ICM7555 device, as the latter cannot

1.

IC1 is used as an astable (oscillator) and its operating frequency is
set at a little over
Hertz by the
values of timing components R3, R4,

provide sufficient output current to
drive the astable circuitry.

Veroboard and other parts wired up.

1

I

and Cl. The value of R4 has been
made high in relation to that of R3 so
that the charge and discharge times

D1

of Cl are virtually identical and a

Si
R6
10k

R8
1M8

rough squarewave output is produced

at pin 3 of ICI.
D1 and D2 are driven from the
output of IC1 and these have RI and
R2 as their respective current limit-

01

8

4

4M7
R2

8200

'HAW

2

1

IC2

ICI

+c WD1
R7

D22

to balance the LED operating currents and brightness. The ICM7555
CMOS version of the 555 device is

C1

10Onf

T

used in the IC1 position as this has a

38

8

1k2
R4

ing resistors. These two resistors are
not of equal value because IC1 can
sink a much higher current than it can
source. R2 has therefore been made
slightly lower in value than RI in order

current consumption of only about
80uA, as opposed to a current con-

5

4

1k2

Figure 1.

C2 EN

100k

I=1 C3

15n1 T

4u7

T

Car Race Starter circuit diagram.
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PARTS LIST
Resistors - all 5% 5'3W carbon
R1,5

1k2
820R
10k
4M7
100k

R2

R3,6
R4
R7
R8

2off

2off

(M1K2)
(M820R)
(M10K)
(M4M7)
(M100K)

IM8

(MIMS)

100n polyester
15n polyester
4u7, 63V axial electrolytic

(BX76H)
(BX71N)
(FB18U)

Capacitors

Cl
C2
C3

Semiconductors
ICI
ICM7555
IC2
NE555
D1,2
LED, red square type L3
LED, green square type L3
D3

(YH63T)
(QH66W)

2off

(YY51F)
(YY52G)

Miscellaneous

Solid state buzzer
PP3 battery
PP3 connector
SPST Ultra -min toggle
Small grommet
Case PB1 white
Veroboard 10346

WD1
E31

SI

(FL40T)

3off

(HF28F)
(FH97F)
(FW59P)
(LF01B)
(FLO8J)

Construction
PARTS COST
GUIDE

The unit will fit neatly into an
inexpensive plastic box type PB1, but
any case of a similar size should be

f6

usable. The case is used vertically
and S1 plus WD1 are fitted on the right

hand side of the unit. WD1 requires
8BA fixings, and a small hole must be
drilled in the case at the rear of WD1 to
enable its leadout wires to pass
through to the interior of the case. The
three LEDs are mounted on the front
panel and the holders for these must

Batt clip

_WD1

B

be mounted in positions that match
the spacing of the LEDs, which are
mounted on the component panel.
The component panel is mounted
only by means of the three LEDs.
Square LEDs fitted in grommets of a
suitable size are used on the proto-

R6

R3
D

IC2

D3

E

R5

F

Vjk

G
H

:IT
R7

R4 5
C1

K
2

K

type, but the LEDs can be any types of

4

J

4

6

8

10

14

12

16

18

20 22

24

26

28

30

32

36

34

piece of board. There are fifteen
breaks in the copper strips to be made
before the components and link wires

1.1
kill)

H

.
1

1.10

1.1

F

11

0

1.1

11

1.1

1.1

4.0.1

116

E

011
1*1

1

11

are soldered into place. Be careful to
connect the semiconductors and C3

the right way round. Note that al-

D

C

B
A
2

Rear view of unit showing Veroboard,
buzzer, etc. in position.

4

6

8

Component leads

10

12

14

16

Holes I ref

18

20

22

24

26

28

Cut

I

track

'

the appropriate colours.
Figure 2 gives details of the component panel and wiring of the unit.
The component panel is a Veroboard
having 11 copper strips by 37 holes,
and this can conveniently be a strip
cut from a 95 x 63mm or 95 x 95mm

30

32

34

36

though IC1 is a CMOS device, the
special handling precautions that are
normally associated with CMOS devices are not necessary due to the

internal protection circuitry of the

ICM7555. Leave the leadout wires of
DI to D3 reasonably long or it may be
found that some of the other components on the board will get in the way
and make it impossible to fit the board
into the case.

1.1

Once the component panel has
been completed, wire in S1, WD1, and
t'(

4

5

O
Pin view

Top view
1C1,1CM 7555

01.2.3.LED

IC2. NE555V

TIL 209

the battery clip (making sure that
WD1 and the battery clip are connected with the correct polarity), and
then thoroughly check all the wiring
two or three times before fitting the
component panel into place and testing the unit.

We've supplied the front panel

legend for you to use or copy to
complete the project. You'll soon find
Car Race Starter: Veroboard,
component layout and wiring details.
Figure 2.

Veroboard components and links.

E&MM
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that the Race Starter will make an
exciting 'lead-in' to your races. E&MM
39

AFFECTED BY....
THE

MODERN
BOOK

COMPANY

THE PLL SYNTHESIZER COOKBOOK
Price: £5.25.
by H. Kinley
INTRODUCING AMATEUR ELECTRONICS
Price: £4.00
by I. R. Sinclair
ELECTRONICS FAULT DIAGNOSIS
Price: £3.50
by I. R. Sinclair
UNDERSTANDING MICROPROCESSORS,
Price: £4.50
HOW TO USE INTEGRATED CIRCUIT
LOGIC ELEMENTS
Price: £4.25
by J. W. Streater
GUIDEBOOK TO SMALL COMPUTERS
Price: £3.50
by W. Barden
THE COMPLETE H/B OF MAGNETIC
RECORDING by F. Jorgensen Price £7.25p
SOUND RECORDING PRACTICE
Price: £20.50
by J. Borwick
WORLD RADIO TV HANDBOOK
Price: £10.50
by J. M. Frost
by Texas Inst.

Britain's
Largest
Stockist
of

British &
American
Technical
Books

Over 800 bands of equalisation.
More than 90 seconds of delay.
A staggering 21/2 minutes of decay.
+5 or -6 octaves of pitch change.
Eight channels of aural excitation.
Limiters, Compressors, Stressers...

.

PS P's

PROFESSIONAL & HOME
RECORDING EFFECTS
GUIDE includes

1981 THE RADIO AMATEUR'S H/B

* Specifications and descriptions of over 200 rack/
cabinet EFFECT devices in a liberally illustrated

Price: £8.00

by A.R.R.L.

TOWERS' INTERNATIONAL
TRANSISTOR SELECTOR

directory.
* Articles on EFFECT usage.
* A glossary of EFFECT terminology.

Price: £10.50'.

by T. D. Towers
All Prices

THE MODERN BOOK CO.

incl. postage

15-21 PRAED STREET,
LONDON W2 1NP. TEL: 01-4029176

Available from:
PROGRESSIVE SOUND PUBLICATIONS

(closed Saturday 1 p.m.)

DEPT E&MM/8
6 ALI_MLAECHOEUAFITH,, FHREARMrsPT2NN6RiOprD,

£4.50 inc. p&p
...11MIN.111111.0#1,0,0

THE LOWEST PRICES FOR PRIME CMOS/TTL/74C IN THE UK

LINEAR ICS
TBA1205
L200
L12376

U2476
U2576
U2678
LM301H
LM301N
LM308TC
LM324
LM339N
LM348N
LF351N
LF353N
LM374N

1.00
1.95
1.28
1.28
1.28
1.28

0.67
0.30
0.65
0.64
0.66

1.86

0.49
0.76
3.75

,LM380N-14 1.00
LM11380N-8

ZN419CE
NE544N
NE555N
NE556
NE560N
NE562N
NE564N
NE565N
NE566N
NE570N
SL624
T5A651

.A709HC
PA709PC

uA710HC
uA710PC
uA741CH
tiA741CN
uA747CN
oA748CN
u4753
uA758
TBA820M
TCA940E
TDA1028
1DA1029
TDA1054
TDA1062
TDA1072

1.00
1.81
1.98

1.80

0.30
0.50
3.50
4.05
4,29
1.00
1.60

3.85
3.28
1.81

0.64
0.46
0.65
0.59
0.66
0.27
0.70
0.36
2.44
2.35
0.78
1.80
2.11
2.11
1.45
1.95

2.69

TDA10744 5.04
TDA1083
TDA1090
HA1137
HAI 196
HA1197
TDA1220
LM1303
LM1307
MC1310P
MC1330
MC1350

HA1370
HA1388
TDA1490
MC1496P

.

3.05
1.20
2.00
1.00
1.40
0.99
1.55
1.90
1.20
1.20
1.90
2.75
1.86
1,25

SL1610P

5116115

1.60
1.60
1.60
1.89
2.17
2.17
2.44
3.28
2.17
2.44
1.62
1.89
1.89
1.25

HA11223
2.15
HA11225
1.45
HA12002
1.45
HA12017
0.80
HA12402
1.95
HA12411
1.20
HA12412
1.55
LF13741
0.33
SN76660N 0.80
FREQ. DISPLAY
AND SYNTH.
DEVICES
3.75
SAA1056
SAA1058
3.35
SAA1059
3.35
11C900C
14.00
LN1232
19.00
LN1242
19.00
MSL2318
3.84
MSM5523 11.30
MSM5524 11.30
MSM5525
7.85
MSM5526
7.85
MSM5527
9.75
MSM55271 9.75
MSL2312
3.94

4000 series

4060 0.95
4000 0.13 4063 1.15
4001 0.13 4066 0.38
4002 0.14 4067 4.30.
4007 0.19 4068 0.18
4008 0.70 4069 0.18
4009 0.30 4070 0.25
4010 0.30 4071 0.22
4011 0.24 4072 0.22
4011 0.15 4073 0.22
4012 0.20 4075 0.18
4013 0.35 4076 0.60
4015 0.70 4077 0.23
4016 0.30 4078 0.25
4017 0.65 4082 0.25
4019 0.38 4093 0.45
4020 0.68 4099 0.99
4021 0.75 4175 1.15
4022 0.68 4502 0.90
4023 0.19 4503 0.55
4024 0.45 4506 0.75
4025 0.18 4507 0.45

4566
4568
1569
4572
4582
4584
4585
4702
4703
4704
4705
4706
4720
4723
4724
4725

0.56
0.14
0.14
0.14
0.14
0.14
0.28
0.27
0.28
0.28
0.35
0.30
0.26
0.20
0.75
0.60
0.75
0.24

74125
74126
74128
74132
74136

0.40
0.40
0.65
0.50
0.65
0.45
1.85
2.50
2.50
0.75

74190 0.55 7405 3,14
74191 0.55 7408 0.14
74192 0.55 7409 0.14
74193 0.55 7410 0.13
74194 0.55 7411 0.14
74195 0.55 7412 0.15
74196 0.55 7413 0.28
74197 0.55 7414 0.49
74198 0.85 7415 0.14
74199 1.00 7420 0.13
74221 1.00 7421 0.15
74246 1.50 7422 0.15
74247 1.51 7426 0.18
74248 1.89 7427 0.14
74249 1.89 7428 0.35
74251 1.05 7430 0.13
74265 0.66 7432 0.14
74273 2.67 7433 0.16
74278 2.49 7437 0.17
74279 0.89 7438 0.16
74283 1.30 7440 0.13
74284 3.50 7442 0.40
47285 3.50 7447 0.42
74290 1.00 7448 0.65
74293 1.05 7449 0.61
74297 2.36 7451 0.14
74298 1.85 7454 0.15
74365 0.85 7455 0.15
74366 0.85 7463 1.50
74367 0.85 7473 0.21
74368 0.85 7474 0.18
74390 1.85 7475 0.28
74393 1.85 7476 0.22
74490 1.85 7478 0.24
7483 0.50
7485 0.70
'LPSN'
7486 0.18
7400 0.11 7490 0.32

7496

1.20

2.18
1.95
0.30
0.99
0.49

7451

7453
7454
7460
7470
7472
7473
7474
7475
7476
7480

e

,..,,

---

TELEPHONE (STD 0277) 230909

TRANSISTORS

74190 0.60 74C CMOS 8E194
185
74191 0.60
6E195
18p
74192 0.68 7400 0.20 13E224
225
74193 0.68 7402 0.20 6E241
185
74194 0.42 7404 0.20 5E274
185
74195 0.42 7408 0.20 8F440
21p
215
74196 0.65 7410 0.20 6E441
49p
74197 0.65 7414 0.55 6E362
74200 3,45 7420 0.20 6E395
18p
66p
74202 3.45 7430 0.20 8E479
74221 0.60 7432 0.20 BF679S 55p
74240 0.99 7442 0.80 B FR91 1.33
74241 0.99 7448 1.03 13 FW92
605
74242 1.65 7473 0.50 8E795
995
74243 1.65 7474 0.50 BEY90
905
74244 0.83 7476 0.48 40238
85E
74245 1.50 7483 0.98 6E256
385
74247 1.35 7485 0.98 2SK55
28p
74248 1.35 7486 0.26 2SK168 355
74249 1.35 7489 2.68 J310
695
74251 0.46 7490 0.80 J176
655
74253 0.46 7493 0.80 40823
655
74257 0.55 7495 0.94 40673 3SK51
74258 0.39 74107 0.48 3SK45
495
74259 0.39 74151 1.52 3SK51
545
74289 0.70 74154 2.26 3SK60
585
74708 0.24 7415-, 1.52 351(88 1.24
74273 0.90 74160 0.80 MEM680 755

74107 0.25
74109 0.25
74112 0.25
74113 0.25
74141
74114 0.25
74142
74122 0.40
1.00
74143
74123 0.55
4.50
74144
74124 1.80
4.48
74145
74125 0.29
4.24
74147
1.50
SL 1630P
74126 0.29
4.24
74148 1.09
SL164OP
74132 0.45
4.50
74150 0.79
SL1641P
74133 0.30
4.00 7481
74151
0.55
TDA2002
74136 0.25
0.95
7482
74153 0.55
ULN2242A 3.05
74138 0.40
0.95 7483
74154 0.55
ULN2283I3 1.00
74139 0.40
2.24
7485
0.70
74155 0.55
CA3080E
74145 1.20
40014
0.54
7486
74156 0.55
1.84
CA3089E
74147 2.10
40085 0.99 7489
1.05 74157 0.55
CA3090A0 3.35
74148 1.60
40098 0.54 7490
0.30 74159 1.90
CA3123E
1.40
74151 0.35
40106 0.54 7491
CA3130E
0.80
0.55 74160 0.55
74153 0.35
40160 0.69 7492
0.35 74161 0.55
0.90
CA31301
74154 0.99
4026 1.05 4508 1.99 40161 0.69 7493
0.46
0.35 74162 0.55
CA3140E
74155 0.50
40162
0.69
7494
0.70 74163 0.55
4028 0.60 4510 0.70
CA3189E
2.20
74156 0.50
40163
0.69
7495
4029 0.75 4511 0.85
0.60 74164 0.55
CA3240
1.27
74157 0.36
4030 0.35 4512 0.70 40174 0.69 7496
2.85
0.45 74165 0.55
74158 0.40
MC3357P
40175
0.69
7497
4035 0.75 4514 2.20
1.40 74166 0.70
0.60
LM3900N
74160 0.40
40192
0.75
74100 1.10 74167 1.25
0.68 SP8629
3.85 4040 0.68 4515 2.50
LM3909N
74161
0.40
LM3914N
2.80 SP8647
6.00 4042 0.65 4516 0.75 40193 0.75 74104 0.62 74170 1.25
74162 0.40 7744227795
0.69 74105 0.62 74173 1.10
2.80 95H90PC
LM3915N
7.80 4043 0.68 4518 0.75 40194
74163
0.40
0.353.20
40195
0.69
74107 0.26 74174 0.75
KB4400
0.80 HD10551
2.45 4043 0.93 4520 0.80
74164 0.50 74280 2.50
74109 0.35 74175 0.75
KB4406
4.45 4044 0.68 4521 2.36
0.60 HD44015
74165 1.20 74283 0.44
T
T
L
' N'
74110
4946
0.69
0.54 74176 0.75
1(64412
1.95 HD12009
6.00
4522 1.49
74166 1.75 74290 0.58
KB4413
1.95 HD44752
8.00 4047 0.69 4527 0.95 7400
74168 0.85 74293 1.30
0.10 74111 0.68 74177 0.75
KB4417
1.80 MC145151 12.45 4049 0.30 4528 0.95 7401
74169 0.85 74295 1.50
0.10 74112 1.70 74178 0.90
74166
1.98
4050
0.30
74179
KB44206
1.09 MC145156 8.75
1.35
4529 1.40 7402 0.10
74170 1.85 74298 1.50
74118 0.85 74180 0.75
4051 0.65 4539 110 7403
2.65
TDA4420
74173 0.75 74365 0.35
0.11
4052 0.69 4549 3.50 7404 0.12 74119 1.20 74181 1,22
K84423
2.30 MISC
74174 0.55 74366 0.35
ICM7106CP
9.55
4053
0.69
74120
0.95
74182
0.11
7401
4554 1.73 7405 0.12
0.70
KB4424
1.65
7491 1.25 74175 0.55 74367 0.35
1.85
ICM7107CP
9.55
4054 1.30 4555 0.72 7406
0.35 74184 1.20 7402 0.12 7492 0.39 74181 1.35 74368 0.35
K34431
0.22 74121
1.95 ICM7216BP19.50 4055 1.30 4556 0.58 7407
1(84432
0.22 74122 0.34 74185 1.20 7403 0.12 7493 0.38 74183 2.96 74373 0.78
0.94 4056 1.35 4560 2.18
74123 0.40 74188 3.00 7404 0.13 7495
1(64433
1.52 ICM7555
, 4:
4: 74189 1.2: 74374 0.78
K64436
2.53
1.15
CRYSTALS
CRYSTALS
RADIO CONTROL ALL PRICES EXCLUDE VAT - CURRENTLY AT 15% 74375
1(64437
1.75
74377 1.9 9
32.768kHz
2.70
10.245
2.00
RC
XTALS
KB4438
2.22
74378
1.4o
POSTAGE
50p
ORDERS
UNDER
£12
FREE
OVER
£12
3.85
1.35 100kHz
10.6985
2.50
KB4441
AM TX/RX
74379 2.15
5.00 10.700
2.00
1(64445
1.29 455k Hz
FM R X .
74384 2.50
2.95
10.7015
2.75 1.000MHz
2.50
KB4446
3rd of/305F
74385 4.20
The lowest prices for prime, repeatable devices ? I Ve think
2.70
11.00
2.00
1.65 3.2768
KB4448
HC25U
1.65
74386 0.29
2.00 11.115
so, and wait to hear to the contrary. Ambit's new bigger,
2.00
2.26 4.000
NE5044N
FMTX Fund
74390 0.68
2.00
11.520
4.1934
100
NE5532N
1.85
205F HC25U
cheaper and complete range of parts is covered in our new
74393 0.61
2.00 8.9985
2.00
SD6000
3.75 4.096
freq
74395 2.10
1.85
12 page A4 format short -form and price list: available free
2.00 9.0015
2.00
SL6270
2.03 4.032
74396 1 99
PAIRS...AM 3.10 with an SAE, and supplied with all orders. You can
4.433619
2.00
21.0002.00
SL6310
2.03
order
74398
2.75
PAIRS...FM
3.25
2.00 24.000
2.00
SL6600
3.75 4.800
74399 2.30
by ACCESS/BARCLAYCARD, cheque, PO with order - or
CHANNELLING:
2.00 25.000
2.00
SL6640
2.75 5.000
74445 1,40
come into our refurbished retail shop and use real" money!
2.00 26.000
2.00
27MHz. 50k Hz
POA 6,5536
SL6440
74447 1.95
3.20 7.000
2.00 18.000
35MHz: 20kHz
2.50
S16690
Our 3 catalogues (£1.85 inc. or 75p ea inc) cover the
74490 1.10
2.00
SL6700
2.35 7.68
XTAL FILTERS
74668 1.05
BIGGEST
RANGE
OF
RF
components
in
Europe
as
well
2.00
ICL8038CC 4.50 8.000
10M451, 10.7Mhz, 15Khz SW,
74669 1.05
9.000
2.00
8 pole.
as standard parts, so invest a set today. The saving you
1.75
MSL9362
14.50
74670
701.
2.00
1.75 10.000
MSL9363
make on your first couple orders will soon repay th cost.
10M22D; 10.7Mhz, 2.4Khz BW,
2.00
HA11211
1.95 10.240
SSB, 8 pole.
17.20
SL1612P
SL1613P
SL1620P
SL1621P
SL1623P
SL624C
SL1625P
SL1626P

AMBIT international
40

7448
1.597450

TELEX 995194 AMBIT G

74161 0.80
74162 0.80
74163 0.80
74164 0.80
74165 0.84
74173 0.72
74174 0.72
74175 0.72
74192 0.80
74193 0.80
74195 0.80
74200 4.52
74221 1.06
74901 0.38
74902 0,38
74903 0.38
74904 0.38
74905 5.64
74906 0.38
74907 0.38
74908 0.84
74909 1.52
74910 3.62
74914 0.86
74918 0.98
74925 4.32
74926 4.32

13E961

705

BC237

135

5C238
5C239
6C301
BC308
5C309
8C413
BC414
5C415
BC416
BC546
6C556
BC550
BC560
BC639
BC640
2SC1775

81,
135

85
81,

85
105
115
105
115
121,

125
12p
121,

225
225
18p

2548724 14p
2SD666A 30p

256646A 30p
25D6684 405

2813648A 405
455
25D760
256720
455
28C2547 191,
2SA1085 20,,
2S8753 2 34
2S8723 2.34

74927 4.32.
251(134
2SJ49

3.10
3.10

Subject to 2S-150
2SK 227
availability 2SJ83

4,25
3.55

E&OE

251(135 4.25
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A SOUND CHOICE
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* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

left and right hand channels. Output ImSTEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-

ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or

pedance: 10K. Signal to noise ratio: 45d8.
Wow and flutter: 0.1%. Power Supply requirements: 18V DC at 300mA. Connections:

The left and right hand stereo inputs and

console of own choice. These units are brand
new, ready built and tested.

outputs are via individual screened leads, all
terminated with phono plugs 1phono sockets
provided). Dimensions: Top panel 51/2in x
111/4in. Clearance required under top panel

fast forward, play, stop and eject. Automatic
record level control. Main inputs plus

black and silver finish.
Price £26.70 + £2.50 postage and packing.

Features: Three digit tape counter. Auto stop. Six piano type keys, record, rewind,

secondary inputs for stereo microphones.
Input Sensitivity: 100mV to 2V Input Impedance: 68K. Output level: 400mV to both

21/4in. Supplied complete with circuit diagram and connecting diagram. Attractive

Supplementary parts for 18V D.C. power
supply (transformer, bridge rectifier and
smoothing capacitor) £3.

NEW RANGE QUALITY POWER LOUD-

GEC AM/FM STEREO TUNER AMPLIFIER CHASSIS. Originally designed for installation into a music

Tape Sensitivity: Output - typically
150 mV. Input - 300 mV for rated

built and tested units which are easily wired together. Note: Circuit diagram and interconnecting wiring
diagrams supplied. Rotary Controls:
Tuning, on/off volume, balance, treble, bass. Push-button controls:
Mono, Tape, Disc., AFC, FM (VHF),

87.5MHz - 108MHz. Long wave
145kHz - 108kHz. Medium wave.
520kHz - 1620kHz. Short wave.
5.8MHz - 16MHz. Size: Tuner -

centre. Supplied as two separate

LW, MW, SW. Power Output: 7
watts RMS per channel, at better

SPEAKERS (15", 12" and 8"). These
loudspeakers are ideal for both hi-fi and
disco applications. Both the 12" and 15"
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
(ground finish) fixing escutcheons.
Specification and Price: -

than 2% THD into 8 ohms. 10 watts
speech and music. Frequency Res-

ponse: 60Hz-20kHz within ± 3dB.

output. Disc Sensitivity: 100mV (ceramic cartridge). Radio: FM (VHF),

23/4in x 15in x 7'/2 in approx. Power
amplifier - 2in x 71/2in x 41/2in approx. 240V AC operation. Supplied

complete with fuses, knobs and

pushbuttons, and LED stereo. beacon indicator. Price £23.50 plus
£2.50 postage and packing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio
Technica AT10 stereo magnetic cartridge.

* 'S' shaped tone arm.
* Belt driven.
* Full size 12in platter.
* Precision calibrated counterba-

15" 100 watt R.M.S. Impedance Bohm
59 oz. magnet, 2" aluminium voice coil.
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB.
Price f32 each. £2.50 Packing and Car-

lance weight (0-3 grms.)

riage each.

* Anti -skate (bias) device. Nylon
thread weight.
* Damped cueing lever.
* 240V AC operation, (50Hz).
* Cut-out template supplied.

12" 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet. 2" aluminium voice coil.
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
£2330 each. £2.50 Packing and Carriage each.

8" 50 watt R.M.S. Impedance 8 ohm, 20 oz. magnet. 1" aluminium voice coil.

Size - 123/4in x 153/4in (approx).

Resonant Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Also
available with black cone and black protective grill. Price £8.90 each. £1.25 Packing and Carriage each.

PIEZO ELECTRIC TWEETERS - MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

Type 'A' 3in round with removable
wire mesh. Ideal for bookshelf hi-fi
speakers. Price (Type 'A') £3.45
each.

Type 'B' 31/2in super horn. For general purpose speakers disco and PA
systems, etc. Price £4.35 each.
Type 'B'

Type 'C' 2in x 5in wide dispersion
horn. For hi-fi systems and quality
disco etc. Price £5.45 each.

Type 'D' 2in x 6in wide dispersion

horn. Frequency response ex-

tending down to mid -range (2000
c/s) suitable for hi-fi systems and
Type 'A'

Type 'C'

Type 'D.

quality disco. Price £6.90 each.
Post and Packing, all types, 15p each
(or SAE for Piezo leaflets).
LOUDSPEAKER

High quality full range tim loudspeaker 10 watts
RMS. 8ohm. Rolled surround with aluminium
centre dome.
Price £3.75 each plus Et Postage and Packing.

Price £28.50 plus £2.50 postage and
packing.

MATCHING
THREE WAY
LOUDSPEAKERS
AND X -OVER
BUILD A QUALITY
60 watt SYSTEM

10" 50 watt RMS WOOFER
5" 20 watt MID RANGE
3" 15 watt RMS TWEETER
3 way CROSSOVER
A MATCHING SET of three high quality loudspeakers each fitted
with cast aluminium fixing escutcheons and domed black mesh
protective fronts. All three units have attractive aluminium centre
domes. The escutcheons/mesh fronts are removable to enable a

unique choice of baffle board construction. For example, the
loudspeakers can be mounted directly on to a veneered board or

with the escutcheons removed, they can be conventionally
mounted and covered with fabric.
The three way crossover is attached to a mounting panel which
incorporates two recessed (black and red) spring loaded loud-

speaker terminals. Price f19.95 + f2.50 P&P.

B.K. ELECTRONICS
Dept. E&MM/8

VISA

37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY

Moo

* SAE for current lists. * Official orders welcome. * All prices include VAT. * Mail order only. * All items packed (where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
E&MM
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chacurir MAKER
One of the nice features about a magazine such as this is the way
readers can contribute, thus presenting their ideas to a large number
of people. Each contribution may be a full feature or constructional
article describing some piece of electronic, electro-musical

equipment, or more probably, a short piece containing the circuit
diagram and a short piece of explanatory text. It is thus our intention
to set aside pages in each issue for 'Circuit Maker', a feature dedicated
to short ideas, mostly sent in by readers.

Car - Automatic Aerial Controller
The more expensive car aerials
have switches built into them, which
together with a relay, enables the

spikes that might damage the CMOS
inputs.
One of the relays is used to switch

in

on the aerial motor, the other to

response to an on/off signal such as

determine the direction of travel by
simply reversing the motor supply.

aerial

to be raised or lowered

the radio circuit supply. Cheaper

aerials use a dashboard mounted

When the radio is first switched on the

changeover switch which is pressed
by hand long enough to raise or lower

determined period and closes the

the aerial. This

not only incon-

is

venient but tends to result in the aerial

being left up when the car is unattended thereby defeating the object
of an electric aerial. Such aerials may

be made fully automatic with the
addition of couple of relays and a
CMOS monostable.
The circuit consumes only 20uA in
its' quiescent state and should be left

connected to the battery at all times.
An additional connection to the radio
is needed, and should be made to the
radio side of the on/off switch so that
it goes high when the radio is switched

on. (assuming negative earth). This
connection is used to trigger two
monostables, both contained in a
14528 (4098) integrated circuit; the
capacitor and 10 volt Zener are included to help remove any surges or

'a' monostable is triggered for a pre-

T. D. Liddle, Oxon

of a commercial syndrum.
A simple bracket constructed
from aluminium is used instead of the
handwheel bolt and clamp. The pad to

2v

N4148
12V RLA1

monostable period should be set to
allow the aerial to extend fully. When
the radio power is removed the
second monostable is triggered (off
the -ve edge) and closes both relays
by virtue of the diode OR gate to the
motor relay. The aerial thus retracts,
and again the time should be set on
the relevant preset. Two diodes are

104148
&Witched suPP1Y

E&MM

from radio

.

BC184L

5k

NMI
3k9
B FY51

out

C10

+12V
1N4148
12V RLA2

Included across the presets to protect the CMOS device if the battery is
removed from the car but no reset is

included and so the aerial will do
funny things for a short time after

Up down1

104148
From car
battery 1N4001

0

BC184L

5k

IsVe
out

220uF

BFY51

TT

power is first applied.
It is important to note that certain

makes of electric aerial do not like
continually being put up and down.

serted into this hole, fixed solidly, and
finally covered. The syntom has to be
screwed to the back of the pad, at a
convenient angle, left to the constructor's discretion.
If desired, the unit can be painted
black and fixed to a stand simply by

drilling a hole through the pad and
reinforcing it with a washer. It can
then be easily slid onto any inex-

Syntom

Aerial
Motor

+12V

still in the up mode (open). The

This simple modification to the the centre, leaving about 2mm of
'Syntom' project (described in the wood between the rubber and the top
April '81 issue of E&MM) enables a of the crystal pick-up which is invery exciting and effective syndrum to
be produced for a fraction of the cost

RL Al

motor drive relay. The aerial will be
raised because the up/down relay is

be struck is a 'New Era' practice pad
which can be obtained for under £10.
The underside of this is drilled out at

Syntom Modification

This circuit contains no protection for
such actions; personally, I am usually
too busy driving to play with the aerial
at three second intervals. By omitting
such protection a tremendous saving
in component cost can be obtained unlike another version published recently.

pensive cymbal stand, such as a Premier 'Dynamic' or 'Club' for example.
The illustration shown below gives
a general impression of the finished
unit and its construction.

Workshop - Simple
op -Amp tester

In this tester the op -amp is con-

nected as an oscillator, with a frequency of 1kHz, determined by the

Many designs have been pub- 10K feedback resistor. The non -in-

lished for op -amp testers, often with
multi -state outputs to indicate how
the device has failed. These are
largely meaningless since if the device has failed it is useless. This tester
design simply lights an LED if the op amp is functional, and will suffice for
99% of the occasions a tester is
required. A much more sophisticated
tester would obviously be required to
check for bias currents, offsets and
noise.

verting input is held nominally at half
the rail voltage by the 100k resistors
allowing the 220K resistor to provide a

large amount of hysterisis. A functional

op -amp

will

oscillate

and

charge and discharge the 0.47uF
capacitor via the two diodes, one of
which is an LED and will light due to
the current flow. Obviously if the op amp fails to oscillate the LED will not

light because no current will flow
through the capacitor irrespective of
the final DC state of the output.
Any standard pin -out
op -amp under test

Test

0

10k

100k
Practice pad

P,

New bracket

6V

10
100k

Pick-up
leads to

E&MM

input

3

220k

470nF
LED

E&MM

1N4148Z

Pick-up

Stand
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Workshop - Inverse RIAA source

Workshop - Capacitor Bridge

Testing RIAA equalised phono in- a point of little consequence when it is
puts on an amplifier is rather tedius remembered that typical phono indue to the level of bass boost in- puts require a signal level in the order
volved, and this means that the test of 3 mV.
The component values chosen set
tone level must be continuously altered as the frequency is changed. the response breakpoints at 49.8, 498
Furthermore, a suitable level at 2KHz & 2116 Hz, whereas the specification
will overload and possibly damage an states 50, 500 & 2120 Hz so the total
amplifier if the frequency is acci- error is quite small (less than 0.5 per
cent).
dentally changed to 200 Hz.

A. E. Thompson, Wolvercote, Oxford.
Capacitance bridges and the more
recent digital capacitance meters

An ideal source for this purpose
should offer the exact inverse of the
defined RIAA equalisation so the over-

all output of the amplifier will be flat
across the audio band. The simple
passive circuit described here offers a

reasonable approximation to the required response using standard value

INN

components. Close tolerance parts
will obviously improve the situation.
The circuit is connected between the
signal source and the phono inputs

Flat
response
input

under test. The fact that the network is
passive indicates that the input signal
level will be considerably attenuated,

bought to the bay and terminated in a
jack -socket, and the patching is
D. Ward Hunt, Sheffield
achieved by using leads terminated at
After a few weeks of continually both ends with a jack -plug. The panel
having to plug and unplug various should be designed to suit the partiitems of equipment in order to con- cular studio, but a typical example is
shown.
nect them up in different ways,

Studio - Patch Bay

I

The folldwing points should be
decided to look for a way of overcoming the problem. Professional borne in mind when designing and

studios use a 'jack field' where all the building the patch bay:
inputs are arranged down one side of A metal box should be used to ensure
a panel and all the outputs down good screening.
another side, each intersection hav- Screened patch -cords must be used.
ing a simple jack -socket fitted. Any Leave some spare input and output
patch may be quickly set up by plug- sockets
available
for
future
ging shorted jack -plugs in at the expansion.
required intersection. The cost of this Use different sized sockets, if
is very high indeed.
speakers and power amp levels are to

In the end a patch bay was de- be patched on the same board to
signed, using 2.5 mm jack -plugs and prevent accidental patching of insockets. Each input and output is compatible voltages.

responding to 3Hz/p.
The beat frequencies are detected
by a D -type flip-flop, acting as a true
frequency subtractor (IC3). The out-

cover a wide range of capacitance,
but are generally quite expensive. put from this flip-flop will be a freFortunately another well established quency equal to the difference of the
method of such measurements is to two input frequencies, when the input

use a beat frequency oscillator (BFO); frequencies are equal the flip-flop
these devices have been available for output frequency will be zero. To raise
many years using LC oscillators. The the output from the flip-flop to a

problems of such oscillators is that convenient audio level it is amplified
they tend to lock due to stray coup- by the BC107 before being fed to a
ling, thus great care is needed in their miniature loudspeaker.
construction. This design is for a very
The circuit is used by adjusting the
low-cost alternative, using two RC 50K pot (0-500p) to give zero beat
oscillators and digital -integrated cir- output, the value of the unknown
cuits. The accuracy of the instru- capacitor being directly read from the
ment is limited only by the linearity of calibrated dial. Capacitors of a few
two poteritiometers and the ability of Picafarads can be measured with fair
the constructor to mark the front resolution by turning the 50K pot to
panel accurately.
zero and using the calibration of the
The circuit consists of two astable 5K pot (± 25p).
multivibrators running at a frequency
Obviously high stability compodetermined by potentiometers and nents are required for the constructhe 1000p capacitors. The 50K pot is tion and scrap, junk box bits should
calibrated 0-500p, and with this to not be used; the stability over a long
zero resistance a 4kHz oscillation is period is good. The circuit will operate
obtained. The 5K pot is calibrated ± with supplies ranging from 4 to 12
25p, and with this in its centre posi- volts with no drift at all so a PP3 or PP6
tion, the preset is adjusted for zero battery may be used. The current
beat in the absence of Cx so that both consumption is about lmA at balance
oscillators run at the same frequency. and some 14 mA out of balance, due
The presence of a capacitor Cx to the speaker consumption, this may
causes the relevant oscillator to run at be reduced by increasing the value of
a slower frequency, a difference cor- the series 270R resistor shown fitted.

IC1,2
20k

IC3

5k

10k

82R

---0 0--

4047
4013

+9V

270R

Cx

-0-+9V

62R

3
2

IC2

4,5,
6

13

11

'E&MM

J_8,9,12

IC3

12

801.07

2k2
Amp

Output

L0
R0

Tape 2

Tape 2

E0

Synth

0
0

0
0

0
0

0
0

Mixer

Organ Spare

00 0
00
echo main
PR

100k

0

+9V
3

' E&MM
4,5,

Input

L0
R0

0
0

0
0

0
0

Control

0

000
000
1

4

Echo

0

2
5

3

6

0

3,4,5,
6,8,10

50k

0

2
13

IC1

9V

6

(Maplin reference XL07H) makes a
very attractive car clock, and can be
run from the car battery. This is not
quite as simple as it may be though
because any conventional three diode
shunt regulator will consume too

much standing current, tending to
drain the battery. The best solution
appears to be a supply dropper cal-

culated for 12 volts with plenty of
decoupling and a series diode to hold
the output in event of a short period
voltage drop (such as starting). A 13
E&MM
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__i_

T

0

volt Zener should be added to clamp
the input voltage if it rises above 13
volts, this will probably occur once the
engine is running and the battery is
being charged. The losess in a shunt
regulator are naturally not important

'I'

68uF

14

utIC1.
2,3

1E1,9,12

Car - LCD clock supply
The Maplin LCD clock module

I ll

+9V

T TT

7

Backlight
Supply
+12V

1N4001

330R

Nominal

then. The backlight supply for the
clock is separate, thus it will not affect
the main part of the decoupling.
Using the values shown the clock

will run for 13 seconds or so if the
supply is removed, and should not be

affected by voltage drops that may
occur.
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TRANSISTORS BC174

AC107
AC125
AC126
AC127
AC128
AC128K
AC132
AC141

AC141K
AC142
AC142K
AC176
AC176K
AC187
AC187K
AC188
AC188K
ACY17
ACY18
ACY19
ACY20
ACY21
ACY22

AD130
AD140
AD142
AD143
AD149
AD161

AD162
AD161

MP

AF114
AF115
AF116
AF117
AF118
AF124
AF125
AF126
AF127
AF139
AF239
AL102
AL103
ASY26
ASY28
ASY29
AU104
AU110
AU113
BC107
BC107A
BC107B

25
30
22

22
20
37
26
26
40
26
40
24
40
25

40
25
40
50
50
50
50
50
50
75
70
85
85
70

40
40
162

80
50
50
50
50
65
50
50
50
50
38
42

1 90
1 80
50
50
50
1.90
1 90
1.90
10

AA120
AA129
AAY30

AAZ13
AAZ17
BA100
BA102
BA144
BA148
BA154
BA155
BA156
BA173
BA248

8C118
BC119
BC120

BC126
BC132
BC134
BC135
BC136
BC137
BC138
BC139
BC140
BC141

BC142
BC143
BC144
BC145
BC147
BC148
BC149
BC150
BC I 51

BC152
BC153
BC154
BC157
BC158
BC159
BC I 60
8C161

BC167
BC168
BC169
BC169C
BC170
BC171

11
11

BC172

08
08
09
09

88104

DI, I

44119

BC107C
BC108
BC108A
BC108B
BC108C
BC109
BC109A
BC1098
BC109C
BC113
BC114
BC115
BC116
BC116A
BC117

15
15
10

20
09
15
12
14
14
15
16

BC 1 73

BAX13
BAX16
BY100
8Y101
BY105
BY114
8Y124
BY126
BY127
BY128
BY130
BY133
BY156
BY164

12

10
11
11

12
10

BC175
BC177
BC178
BC179
BC180
BC181

11
11

12
16
17
18
19
20
20
17
28
35

30
18
18
18

20
20
28
32
25
28
25
25

BC182
BC182L
BC183
BC183L
BC184
BC184L
BC186
BC187
BC207
BC208
BC209
BC212
BC212L
8C213
8C213L
BC214
BC214L
BC225
BC226
BC237
BC238
BC239
8C251
BC251A

40
46
09
09
09
20
22

20
25
19
10
10
10
26

38

7401

7402
7403
7404
7405
7406
7407
7408
7409
7410

14
12
T2

12
13
13

28
28

20
20
13

7411

20

7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433

22

30
50
28
28
14
32
24
28
28

30
28
34
14
28
36

7437
7438
7440
7441

7442
7443
7444
7445
7446
7447
7448
7450
7451
7452
7453
7454

7460
7470
7472
7473
7474
7475
7476
7480
7481

7482
7483
7484

CMOS
C D 4000

CD4001
CD4002
CD4006
CD4007
CD4008
CD4009
CD4010
CD4011
CD4012
CD4013
CD4014
CD4015
CD4016
CD4017
CD4018
CD4019
CD4020

18
19

20
92
22

80
40
48
22
22
45
84

84
42
80
85
45
99

BC300
BC301

BC302
BC303
BC304
BC307

8C327
BC328
BC337
BC338
8C384
BC440
BC441

BC460

11

BC461

10
10

BC477
BC478
BC479
BC546
BC547
BC548
BC549

11

09
09
09
09
30
07
08
22
22
22
22
22
11

12
16

17
21

08
51

74 SERIES TTL
7400

BC261

30
30
15
60

60
1 00
1 00
90
90
65
65
15
15
15
15
15
15
32

28
32
30
44
35
48
95
70
68
95

BY176
BY206

BYZ16
BYZ17
BYZ18
BYZ19

045
0410
0A47
0470

7491

7492
7493
7494
7495
7496

74100
74104
74105
74107
74110
74111

74118
74119
74121

74122
74123
74124
74136
74141

1 95
1.20

CD4041

3.30

95
1.15
95
78

15
15
16
18

30
28
29
28
28
13
12
13
13
13

14
30
30
32
32
20
20
20
10
10
10
11

75
30

BC 556

BC557
BC558
BC559
BCY30
BCY31
BCY32

BCY33
BCY34
BCY70
BCY71
BCY72

BCZIO
BC211
BCZ12

BD106
BD115

80116
BD121

BD123
BD124
BD131

BD135

80136

BD137

80138
BD139
BDI 40

Ike

44

70
50
50
50
65
65
75
35
35

35
35
35
36
38
38

BD139 140
MP
80
50
80155
BD175
BD176
BD177
BD178
BD179
BD180

80185
BD186

30187
80188
BD189
BD190
BD195
BD196
BD197

30198
30199
30200

0A79
0481
0485
0A90
0491

04,95

36

36
36
60
35
08
08
95
28
1.95
36
75
50
36
75
65
65

1.10
50
50
32
46
60
95

1.20

36
46
60
60
65
60

74151

65

CD4044
CD4045
CD4046
CD4047
CD4048
CD4049
CD4050
CD4052
CD4054
CD4055
CD4056
CD4068
CD4069
C D4070
CD4071
C 04072

80

1.00

78
88
88

1.50
1.10
95
65
45
45
80

1.25
1 25
1.35
25
25
29
25
25

VOLTAGE RE ULATOR

MVR 7805 MVR7824 all 59p Ea.
MVR 7905 MVR7924 all 63p Ea
al128p Ea
78L05 78L24
all 55p Ea
79L05 79L24

14
14
13
13
14
80
80
85
80
80
14
15
15
70
70

80132
BD131 132
MP
80
40
BD133

41

2.50

C D4043

2.00

10
10
10
10
10
10
26
36
13
14

74144
74145
74150

95
C04022
23
CD4023
CD4024
70
CD4025
20
CD4026 1 50
CD4027
48
CD4028
80
CD4029 1 00
CD4030
55
CD4034
CD4035
CD4036
CD4037
CD4038
CD4040

12

BC550

04182
04200
04202
534A
N60
N914
N916
N4148
S44

60
60
68
68
75
75
68
68
75
75
78
78
90
90
95
95
99
99
10
10
10
07
07

07
13

08
08
07
06
04
05
04
05

80201
BD202
BD203
BD204

7415
74154
74155
74156
74157
74160
74161

74162
74163
74164
74165
74166
74167
74174
74175
74176
74177
74180
74181

74182
74184
74190
74191
74192

74193
74194
74195
74196

CD4081
CD4082
CD4085
CD4093
CD4501
CD4502

65
1.00
70
70
70
90
90
90
90
1.00
1.00

1.00
2.30
90
80
85
85
90

2.30
85
1.35

1.00
1.00
95
1.00
90
90
95
26
26
90
70
28

1.20

CD4503
70
CD4506
70
CD4507
60
CD4508 2.95
99
CD4510
CD4511 1.15
CD4516 1.10
CD4518 1.00
CD4520 1.00
CD4528 1.10
CD4531
CD4561

1.50
1.00

LM309K
1.25
UA79MGHC
2.50
LM320 15v 12v, 15v
24v 95p Ea

BFI76

80
80

BF177
BF178
BF179
BF180
BFI81
BF182
8F183

BD203 204
1.70
MP
BD205
80
BD206
80
BD207
BD208
BD222
BD225

80232
80233
BD234
8D235

60236
BD237

80
80
47
47
85
65
55
55
58
65
65
50
50

8F184
BF185
BF186
BF187
BF188
BF194
BF195
BF196
8F197
BF198
BF199
BF200
BF222
BF224
BF240

80238
BD2394
8D2404
802394
2404 1 00
45
BD240
BD241

BD506
BD508
BDX32
BDY11

80Y17
I3DY20
BDY55

BDY56
BF115
BF117
BF118
BF119
BF121

BF123
BF 125
BF 127

BF152
BF153
BF154
BF 155
BF 156

8E157
BF 158

BF159
BF 160
BF 162
BF 163

50
50
24
24
36
24
25
30
30
30
30
30
22
22
26
26

BF164
BF165
BF167
BF173

80

80
BD201 202
M
1.70

45
38
38

32
10
10
12
12
15
16

30
90
20

BF241

2.20
1.30
1.80
80
1 40
1 60
25
50
75
75
50
60
50
60
25
25
22
35
28
28
28
28
28
24
30

BF244
BF257
BF258
BF259
BF262
BF263
BF270
BF271
BF273
BF274
BF324
BF336
BF337
13F338

BF371
BF457

BF458
BF459
BF594
8E595
BF596
BFR39
BFR40
BFR41

BFR50
B(R52

17
18
28

30
30
35
60
60

24
28
28
55
25
30
24
26
26
26
26
55
20
20
20
20
80
38
38

BFR62
BFR79
BFF180

BFW10
BFX29
BFX30
BFX84
BFX85
BFX86
BFX87

8FX88
BFX90
BFY50
BFY51
BFY52

BFY53
BFY90
BIP19
BIP20

MPSA06
MPSA55

8SX19
8SX20

80
39
20
20

BSX21

21

36

02

31

GP300

36
38
35
34
34
38
26
37
37
38
30
28
28
24
25
25
25
25

MJ480

TIP32

TIP32A
TIP32B

95
90
90

TIP41C
TIP42A

0C41

20
22
24
20
24

TIP42C

15

TIS91

24
26
30
35
50

TIS92
UT46
ZTX107
ZTX108
ZTX109
ZTX300
ZTX301
ZTX302
ZTX303
ZTX304
ZTX330
ZTX500
ZTX501
ZTX502
27X503
ZTX504
ZTX531
ZTX550

0C42
0C44
0C45
OC70

0071

0072
0074
0075
TC76

0077
0079

1.95
1.40
1.40
1.90
2.25
40

95
1.05
MJ490
95
MJ491
1.15
90
MJ2955
50
MJE 340
MJE370
55
MJE371
60
45
MJE520
MJE 521
65
MJE2955 90
MJE3055 65
MJ431

MJE3440 52
MP8113

52

MPF 102
MPF 104
MPF 105

60
35
35
20

MPS405

74LS01
74LS02
74LS03
74LSO4
74LS05
74LSOS

74LS09
74LS10
74LS11
74LS12
74LS13
74LS14
74LS15

74LS20
74LS22
74LS26
74LS27
74LS28
74LS30
74LS32
74L533
74LS37
74LS38
74LS40
74LS42
74LS47
74LS48
74LS49
74LS51
74LS54
74LS55
74LS63
74LS73
74LS74
74LS75
74LS76

13
13
15

74LS83
74LS85
74LS86
74LS90

15
22

74LS91
74LS92

21
21

74LS93
74LS95

20

68
75
38
38

1.10
68
58
95

74LS96 1.10

22
26
34

74LS107
74LS109
74LS112
74LS113
74LS114
74LS122
74LS123

50
34
18
26
32
38
35
35

40
70
38
68
38
68
60

74LS124 1.60
74LS125 45
74LS126 45
74LS132 60
74LS136 50
74LS138 60
74LS139 68
74LS145 1.15
74LS147 2.00
74LS148 1.60
74LS151
70
74LS153 68
74LS155
65
74LS156 80
74LS157 60
74LS158 60
74LS160 85

18
22
34
28

28
25
55
72
80
90
24
28
28
1 40
30
30
38
42

74LS161

75

74LS162 1.00
90
90

74LS163
74LS164

LINEAR
I.C.'s
95

CA270BE
CA2800
CA3011
CA3014
CA3018
CA3020
CA3028
CA3035
CA3036
CA3042
CA3043
CA3046
CA3052
CA3054
CA3075
CA3080
CA3081

CA3085
CA3089
CA3090
CA3123E
CA3130E
CA31401
LF3515
LF353N
LF3565

LM3014
LM304
LM308
LM311
LM31 7H

LM318H

95
98
1.75
65
1 75

80
2.30
1 00
1 60
1 85

70
1 60
1 10
1

1

50
65
50
95

2.00
3.60

LM39095
LM39145
LM39115
MC1304
MC1310P
MC1312

55

MC1350
MC1352
MC1469
MC1496

88
90
25
60
75
65

NE555
NE556
NE565
NE566
NE567
72702

1 50

90
48

1

LM324N
LM3377
LM339N
LM348N
LM380
LM381
LM382N
LM384
LM386
LM387
LM3915
LM3916
LM 1458
LM3900

2 50
1 95

UA 703C

UA709C

40

22
24
24
30
26
38
80
80
80
80
80
46
95

0081

00810
0082
0082D
0083
0084
0C139
0C140
0C169
0C170
0C171

0C200
0C201

0C202
OC203
0C204
OC205
R20088
R20108

1 20

85

90
1.15

2.50
2.60

TIP29C

29
35
30
55
42
44

TW30

38

TIC44
TIC45

TIP29
TIP29A
TIP298
TIP30A

40

74LS279

85

74LS I 66 1.70

74LS280 2.40

74LS168 1.80
74LS169 1.80
74LS170 2.50

74LS283
74LS290

74LS173
74LS174
74LS175

95
95
95

74LS181 2.70
74LS183 2.80
74LS190 95
74LS191
74LS192
74LS193
74LS194
74LS195

95
95
95
95
85

74LS196 1.00
74LS197 85
74LS221 1.00
74LS240 1.60
74LS241 1.60
74LS242 1,60
74LS243 1.60
74LS244 1.50
74LS245 2.20
74LS247 1.20
74LS248 1.20
74LS249 1.20
74LS251 1.20
74LS253
90
74LS257
90
74LS258 1.10
74LS260 85
74LS259 1.50
74LS261 4.00
74LS266
72
74LS273 1.65
74LS275 3.50
48
1 35

65
90
85
1.45
1.20
1.45

85

1.10
2.20
2.45

74LS366
74LS367
74LS368

LC.s

211413 2.40
2708
2516

72709
709P

UA71OC
72710

UA711C
72711

UA723C
72723
UA741C
72741
741P

UA747C
748P

46
25
25

3.50

2715-5v 4.90
4116
2 25

70

1.20
1.50
1 70

55
62
80

74LS373 1.45
74LS374 1.45
74LS375 1.10
74LS378 1.20
74LS386 75
74LS393 1.10
74LS395 2.00
74LS398 2.70
74LS399 2.00
74LS390 1.40
74LS670 2.50
COMPUTER

72747

90
20
55

85
90

74LS293 1.00
74LS295 1.90
74LS298 1.50
74LS299 3.50
74LS323 3.50
74LS324 1.90
74LS325 3.00
74LS326 3.20
74LS327 3.10
74LS348 1.80
74LS352 1.50
74LS353 1.50
74LS365 45

42
58

2.20
1.20
1.90
1.45
1.70
1.20
1.40
2.70

TIP31A
TIP318
TIP31C

1.50
1.35
1.00
1.00
90

13
BSY954
13
BU105
1.60
BU105
02

TIP30C
TIP31

1.50

BSY95

BU204
BU205
BU208
BU208

TIP306

0C22
0C23
0C24
0C25
0C26
0C28
0C29
0C35
0C36

SIP 19 20
M. P
BRY39

20
20

MPSA56
20
ND120
18
0C19
85
1.85
0C20

74 LS SERIE
TTL
74LS78
46 74LS165 1.20

74LSOC

74LS21

7485
7486
7489
7490

CD4042

CD4031

11
11

BY210,600 09
BYZI 0
45
BYZ11
45
BYZ12
40
BYZ13
40

1.05

CD4021

15
35
14
14
14
12
10
10
10
10
10
10
10
15
18

UA748
5576013N
SN76023N
SN76110
SN76115AN
SN76660N
TAA550B
TAA621
TAA661B
Te412013

fBA540

TBA641A
TBA800
TBA8105
TBA820

18A9200
TCA2705
ZN414

46
35
40
30
32
32
45
45

24
24
17
60
60
35

35

1.60
1.65

1.50
1.90
90
35

2.00
1.50

70
1 40
2.20

85
95
70

2.50
1.40
90

TIP32C

TIP41A
TIP41B
11P4213

TIP2955
TIP3055
TIS43
TIS90

25388
25388A
25404
254044
25524
25527
25598
2N599
2N696
2N697

25698
25699
25706
25706A
25707

25708

42
44
38
40
42
44
38
40
42
44
44
46
48
44
46
48
60
50
22
20
22
22
20
10
10
10
12

25711

2N717

25718
257184
25726
2N727
2N743

25744
25914
2N918

25929
25930
251132
251302
2N1303
251304
251305
251306
251307
251308
251309
251599
251613
251711
251889
2N1890
2N1893
252147
252148
2N2192
252193
2N2194
2N2217
2N2218

20
15
13
12
16
12

25
25
25
36

2522184

2N2219

2522194

56
20

252220

24
40
50

252214
252222

252221

2N2222A
252368

40

252904
252904A

30
25
50
29
29
20
20
20
30
20

252905
2529054
2N2906
2529064
2N2907
2529074
252923
252924
252925
252926G
252926Y
2529260
252926R
2529268
253010
253011
2N3053
253054
253055
253402
253403
253404
253405
253414
253415
2N3416
253417

18

25946
2N1131

12
16
16

14
30

46
24
24
30
32

252369
2523694

10
12

252711
2N2712

48

252714

252411
2N2412

252646

40
24
24
25
28
28
28
35
35

40
40
35
28
30
45
45
40
75
70
38
38
38
25
25
28
28
30

24
26
24
26
18
20
20
22
15

253823

15
15
10
09

254061

253904

253704
253705
253706
253707
253708
253708A

20
20
22

253906
254058

254059
254060

20
18
14
14
25
25

254062
254220

09
09
09
20
20
22
45
42

35

28
28
28
28
28
28
28
28
28
28

254292
254293
254860

29
42

60
65

IFET1

254923
255135
255138
255172
255194
255245
255294
255296
255448
2N5457

16
16

29
29

09
09
09
09
09

10
10
14
56

40
50
50
12

32

(FET1

255458
32

09

(FP)

255551

35
36

253710

09
09
10

2N3711
253771

10
1.40

256121
256122

10
10

253819

22
22
22

(PETI

254284
254285
254286
2N4287
254288
254289
2N4290
2N4291

21
21

2N3772 1.60
253773 2.20

47

14
14
12
12

IFET)

253709

20

12
12
12
12

253905

253614 1.00
253615 1.05
253616 1.05
2N3646
2N3702
253703

60
12

(FET)

253903

IFET)

18

IFET)

45

253820
253821
WET/

60

255459
2N6027

(PUT)

34
70
70
70
50
43
43
56

256289
25301
2S302

253024
25303
25304

71

2S305

80

25306

80
80

25307

SILICON RECTIFIERS
S020 100v

200mA
S920 50v

06
07

S921 100v
S922 1504

08
09

S923 200v
S924 300v

Amp

N4001 50v

10

04,2

N4002 100v
N4003 200v
N4004 4005
N4005 600v
N4006 800v
N4007 1000
5 Amp
S015 50v

05

06
06
07

07
08
09

10

5021 200v

11

S023 400v
5025 600v
S027 800v
S029 1000v
S031 1200v
Amp
N5400 50v
N5401 100v
N5402 2004
N5403 300v
55404 400v
N5405 500v
N5406 600v
N5407 800v

13
14
16

20
25

I

11

12
14
15
16
17
18
22

155408 1000v
6 Amp
BYX38 300

25

BYX38 30OR
BYX38 60OR
10 Amp

45
60

510.5050v
S10 100 100v
S10 200 200v

30
35

SlO 400 4005
510 600 600v
S10.800 800v
510,100 1000v

50

THY54/400vP
THY54/600vP

50
60
70

45

Byx38- 600

60

40

60
70
85
510,12001200v 95

THYRISTORS
T039 CASE
THY1A 50v
THY1A 100v
THY1A 200v
THY1A 400v
THY1A 600v
THY1A 800v

34
38
42
50
65
78
BT101, 500R 80
BT102/500R 80
1.25
BT106
93
BT107
98
BT108
70
253228

3 Amp -1066
THY3A/50v
THY3A 100v
THY34, 200v
THY3A 400v
THY3A 600v

45
50
57
60
75

THY5A, 100v
THY5A /200v

1 Amp -

35
37
40
50

60

THY5A/400v
THY5476004
THY5A /800v

5 Amp - TO66
45
50
57
60
75
77
40
70

BTX30 /SOL

1.50
38
95

BTY79 400R

5 Amp -10220
PLASTIC

THY3A 800v 75

THY5A 50vP

5 Amp - 1064

THY5A 100vP
THY5A '200vP

THY5A 50v

36

10 Amp -1048

THY104 50v
THY104 1004

45
50
55
60
80
1.10

THY I OA 200v

THY5A 100v
THY5A '200v
THY5A-400v
THY5A. 600v
THY5A 800v
253525
BTX30."400L
BT116
C106D

THY5A /800vP

35
45
47

THY104 400v
THY104 600v
THY104 800v

16 Amp -1048

THY16A 50v
THY16A 100v
THY16A 200v
THY16A 400v
THY16A 6004
THY16A 800v

65
80
90

1 20
1.50

2.00

30 Amp -1049
THY304 50v
THY304 100v
THY304 200v
THY304 400v
THY304 600v

1 30
1.50
2.95
4.00
4.20

TRIACS & DIACS
T039
2 Amp
30
TR12A 100v
42
TR12A 200v
50
TR12A 400v

10 Amp - T048

55
80
90

TRI1104 100v
TRI10A 200v
1R110A 400v

4 Amp
10202
TR144/4004 48

6 Amp - 10220

8 Amp -10220

TR 164/4004

TRIM 400v

TRH 24/400v
PLASTIC

BR100

TRI104 ,400P 85

D32

BR1,10C4

BR1 200v
BR1 400v

22
25

29

70
20
20

ZENER DIODES

SPECIAL OFFER

BRIDG

45
52
60

12 Amp - TO220

10 Amp -- 10220 DIACS

never to be repeated
CPU 8080AN £1 .50

1 Amp RMS
20
BR1 50v

64

18164/1004
TR164/2004

400W 1 3V 39V
3W 1 3V 100V
lOW 1 3V 100V
1

all at Bp

all at 15p
all at 35p

' ECTIFIERS
2 Amp RMS
BR2 50v
BR2 100v
BR2 200v
BR2 400v
BR2 1000v

6 Amp RMS
35

40
44
50
65

E356/504

BR6. 100v

BR6/200v
BR6. 400v

AUGUST 1981

75
80
88
95

E&MM

new extended 1981 range
AL30A low
R.M.S.

ALSO

25w

R.M.S.

SPM120

STABILISED
POWER SUPPLIES

AL80

AUDIO
AMPLIFIER
MODULES

AUDIO
AMPLIFIER
MODULE
25 Watts RMS

f 4.16

£5.15

£6.38

S450

Stereo 30

GE100 Mk2.

AL120

STEREO
FM TUNER

COMPLETE

10 CHANNEL MONOGRAPHIC

AUDIO
AMPLIFIER

phase lock -loop

£25.56

f21.09

AL250

125w R.M.S.

POWER

MODULE

£8.07

(With integral
heat sink and
short-circuit
protection).

f23.00
7 + 7w R.M.S.

£13.14

MONO PRE -AMPLIFIERS
MM 100. Supply voltage 40-65v inputs: Tape,
Mag P.U. Microphone Max output 500mv.

VPS30

SPM80

REGULATED VARIABLE
STABILISED POWER
SUPPLY

STABILISED
POWER SUPPLY

AMPLIFIER

AUDIO
AMPLIFIER

EQUALISER

AUDIO
CHASSIS

Fitted with

SPM120/45
SMP120/55
SMP120/65

f12.43
MM 100G. Supply voltage 40-65v inputs: 2
Guitars. Microphones Max output 500mv.
£12.43

£4.84
£7.60

f19.60

STA5. 5 watts per channel Stereo Amplifier. Kit consisting of: 2xAL20 amplifiers, 1xPA 12 pre -amplifier, 1xPS12
Power supply, 1 x2036 transformer and necessary wiring
diagram
£19.52

PA100

STA10. 10 watts per channel Stereo Amplifier. Kit

HARDWARE IN
PACKS OF 25
STA100. 100 watts per channel Ste eo Amplifier. Kit
consisting of: 2xAL250 amplifiers, 1xPA200 pre -amplifier. 2xSPM 120/65 power supplies, 2x2041 transformers, 2xcoupling capacitors 1000mfd 100v and necessary wiring diagram.
£84.68

consisting of: 2xAL30 amplifiers, 1xPA12 pre -amplifier,
1xPS 12 power supply, 1x2036 transformer and necessary wiring diagrams.
£20.63

STEREO
PRE -AMPLIFIER

STA15. 15 watts per channel Stereo Amplifier. Kit
consisting of: 2xAL60 amplifiers, 1xPAI 00 pre -amplifier,
1 xSPM80 power supply, 1x2034 transformer, 2xcoupling
capacitors for 8 ohms 470mfd 30v and necessary wiring
£36.76
diagram.

STA25. 25 watts per channel Stereo Amplifier. Kit consisting of: 2xAL60 amplifiers, 1xPA100 pre -amplifier,
1xSPM120/45 power supply, 1x2040 transformer, coup-

f17.65

PA200

ling capacitors for 8 ohms 470 mfd 45v, 1xreservoir
capacitor 2200mfd 100v and necessary wiring dia£40.50
gram.

STEREO
PRE -AMPLIFIER

STA35. 35 watts per channel Stereo Amplifier. Kit
consisting of: 2xAL80 amplifiers, 1xPA200 pre -amplifier,

1x2035 transformer, 2xcoupling capacitors 470mfd at
50v for 8 ohms, 1 xreservoir capacitor 2200mfd 100v and
necessary wiring diagram.
£45.76

STA50. 50 watts per channel Stereo Amplifier. Kit consisting of: 2xAL120 amplifiers. 1xPA200 pre -amplifier,
1 x2041 transformer, 2xcoupling capacitors 1000mfd 63v,
1xSPM 120/65. 1 xreservoir capacitor 3300mfd 100v and
necessary wiring diagram.
£59.89

£18.24

Stabilised Power Supply Kit
Variable from 2-30 volts and 0-2 Amps

VPS30

839 OBA 1" Bolt

0.70
0.40
0.35
0.30
0.32
845 4BA 1" Bolt
0.28
846 4BA 1/2" Bolt
0.20
847 4BA
Bolt
0.18
848 6BA 1" Bolt
0.24
849 6BA 1/2" Bolt
0.18
850 68A 1/2" Bolt
0.20
851 OBA Solder Tags 0.20
852 2BA Solder Tags 0.16
853 4BA Solder Tags 0.14
854 6BA Solder Tags 0.12
855 OBA Full Nut
0.42
856 2BA Full Nut
0.26
857 48A Full Nut
0.18
858 6BA Full Nut
0.18
859 OBA Washer
0.12
860 2BA Washer
0.09
861 48A Washer
0.09
862 68A Washer
0.09
840 OBA 1/2" Bolt
842 2BA 1" Bolt
843 2BA 1/2" Bolt
844 2BA 1/4" Bolt

FUSE HOLDERS
Kit includes:
1 -VPS30 Module.
1 - 25 volt 2 Amp transformer.
1 - 0-50v 2" Panel Meter.
1 - 0-2 Amp 2" Panel Meter.
1 -470 ohm wirewound
potentiometer.
1 - 4K7 ohm wirewound
potentiometer.

506 20mm Chassis Fuse
Holder
0.14
b07

1'4" Chassis Fuse

0.14
l'A" Car in line Fuse
0.12
509 20mm Panel Fuse
Holder
0.26
510 1'X" Panel Erse
Holder
0.32
Holder

508

Holder

KIT

f20 + VAT

FUSES:

Quick Blow 20mm:
611

Wiring Diagram Included.

150mA

612 250MA
613 500MA

614 BOOMA

PS12 POWER SUPPLY MODULE
Power supply for AL20A-30A,
PA12, 5450 etc.
Input A.C. Voltage 15-20V.
Output D.C. Voltage 22-30V
approx. (Dependent upon
input.)
Output Current 800mA
maximum.
Dimensions 60x43x26mm.

£1.65

Transformers are not included with power supplies.
SPM 120 Range also require reservoir and output capacitors.

BP124. 5 watt 12v max. - Siren Alarm Module.

£3.85
GE100MK11. 10 channel mono -graphic equaliser, complete with sliders and knobs. £23.00
VPS30. Variable regulated stabilised power supply 2-30v 0-2 amps
£7.60
PS250. Consists capacitor & 4 diodes for
constructing unstabilised power supply for
AL250 to 125 watts
2.90
1

TRANSFORMERS
2034. 1.7 amp 35v. Suit SPM80.
£4.90
2035. 2 amp 55v
£6.65
2036. 750mA 17v. Suit: PS12.
£2.85
2040. 1.5 amp 0 -45v -55v. Suit: SPM120/45,
SPM120/55v.
£6.45

PA12
STEREO
PRE -AMPLIFIER

£8.55

2041. 2 amp 0 -55v -65v. Suit: SPM120/55,
SPM120/65v.
3.46
2039. 1 amp 0-20v. Suit Stereo 30.
£3.50
2043. 150mA 15-0-15v. Suit: SG30.
£1.60
ACCESSORIES
139. Teak Cabinet. Suit: Stereo 30, 320x235x

£7.00
140. Teak Cabinet. Suit: STA15, 425x290x
95mm.
£9.50
81 mm.

FP100. Front Panel for PA100 & PA200. £1.80
BP100. Back Panel for PA100 & PA200. £1.60
GE100FP. Front Panel for one GE100MK11.

£1.75
2240. Kit of parts including Teak Cabinet, Chassis, Sockets and Knobs etc. (To house STA15
Amplifier).
£19.95

Full data sheets are available FREE on request, please enclose a S.A.E.

MPA30
MAGNETIC CARTRIDGE
PRE -AMPLIFIER

£3.27

615
616
617
618
619
620
621

1 Amp
1.5 Amp
2.0 Amp
2.5 Amp
3.0 Amp
3.15 Amp
5.0 Amp

Semi Delay: 20mm
622

100MA

623 250MA
624 500MA

1 Amp
626 1.6 Amp
627 2 Amp
628 2.5 Amp
629 3.15 Amp
630 5.0 Amp
Quick Blow: 11/4"
631 250MA
625-

632 500MA
634 800MA
635
636
637
638
639
641

642

1 Amp
1.5 Amp
2.0 Amp
2.5 Amp
3 Amp
4 Amp
5 Amp

0.06
0.06
0.06
0.07
0.06
0.07
0.06
0.06
0.06
0.07
0.06

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

Access and Barclaycards accepted - just telephone our Orderline - Ware (STD 0920) 3182
All prices exclude VAT, add 50p postage per order. Terms: C.W.O., cheques, STOP! PRESS!
Postal Orders payable to Bi-Pak at address below.

CB ACCESSORIES

Adjustable Aerial Gutter Mount
CB Mobile Antenna
1340 Mobile or CB Mike 600 ohms
1341 Mobile or CB Mike 250 ohms
105
106

BP124 SIREN ALARM
MODULE
American Police screamer
powered from any 12 volt supply
into 4 or 8 ohm speaker.
Ideal for car burglar alarm,
freezer break -down, 'and
other security purposes.

ONLY £3.85
E&MM

5 WATTS --
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SEMICONDUCTORS
Dept. EMM/8 P.O. BOX 6, WARE, HERTS.
Tel: Ware (STD 0920) 3442. Telex: 817861.
Giro No. 3887006.
Visit our shop at: 3, Baldock St, Ware, Herts.

£3.00
£9.50
£4.98
£6.00
1715 PL 259 Plug
£0.40
1716 S0239 Socket 4 hole fixing
£0.38
1717 S0239 Socket single hole fixing
£0.40
1718 PL258 Double Ended Female Coupler
£0.40
1719 NC555 Reducer for PL259 (Small)
£0.16
1720 NC556 Reducer for PL259 (Large)
£0.16
1721 M359 Right Angle Coupler PL259 S0239 £0.75
1722 M358 T Connector Female -Male -Female £0.85
1723 NC563 Inline Coupler PL259 x 2
£0.60
1724 BNC15 50 ohm standard plug
£0.64
1725 BNC1502 Chassis mounting socket
£0.75
1726 BNC1503 Chassis mounting socket single
hole fixing
£0.70
1727 BNC1520 BNC male to S0239 female
£0.85
1728 BNC1521 BNC female to PL259 male
f0.85,
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Cpreeniatt
"iby Christopher Roper
Perhaps the most neglected part of any amateur project, is the project wiring
itself. The object of this article is to show that given a little time, practice and
patience, it is a fairly simple exercise to produce a neat wiring layout, for any

various wire colours or numbers onto

Planning a layout

so that it is easy to see where
individual wires run from and too. In
this way the chances of wiring mistakes are minimised.
it,

One of the first things to be considered when planning a layout is
neatness, whilst allowing provision for
circuit boards, etc, to be removed at a
later date if necessary. In the majority
of cases, the positions of the various
boards and other components, such
as switches and potentiometers, will

dictate the wiring layout; but there is
usually scope for individual requirements. A few minutes spent in preplanning can save time and trouble
later.

As to the loom itself, try to ensure
that the individual wires run parallel

to each other, with sufficient slack
being left at the ends, to enable any

soldered joint to be removed and
replaced at least once if necessary.
Direct point to point wiring should be

As most amateur projects are
fairly small and usually 'one -offs', pre-

that most wiring is usually formed and
laced; or tie wrapped, directly into the
chassis. Lacing a loom is fairly simple

and straightforward, but the use of
this technique will add a professional
finish to any project, and with a little

practice it is possible to produce a
piece of equipment that not only
works as intended but does not
resemble a mare's nest of wiring when

thought out loom is a compliment to a
well designed project.

The basics of lacing
ing a wiring loom together, but it

spare leads within the loom, for use in

probably the one which produces the
most pleasing results. There are two

equipment. Sharp bends, in the wires,
should be avoided and where a cable
crosses a hinged portion of a chassis,
it should be flexible enough so as not
to be put under any strain. Any loom
passing through a chassis should be

suitably protected from abrasion by
a protective grommet.
Another point for consideration, is
that of individual wire identification,
especially when a loom consists of a
large number of wires. One obvious
method of identification is the use of
different coloured wires; and if this

the use of

method is adopted it is useful to follow
some type of sequence. For myself,
use the standard resistor colour code,
I

working from brown (no. 1) to black
(no. 10); so that if, for example, I am

wiring a multiway connector, then
pins 1, 11, 21, etc will be wired in
brown; pins 2, 12, 22, etc will be wired
in red, and so on.
An alternative method is to employ

the use of plastic cable markers,
which are numbered or lettered as to

requirements. These markers are
made so as to slide onto the ends of
individual wires. When a cable form is

comprised of many wires, then a
combination of these two methods
can be time saving. For example, wire

no. 35 is green with a no. 3 cable
marker fixed on the end, so that both
the colour of the wire and the marker,

together, identify the wire. As a last
resort, a piece of numbered tape
attached to the ends of the wires will
suffice. If a wiring or circuit diagram is
to hand, it is a good idea to mark the

Figure 2

the back panel is removed. A well

fixed down at regular intervals. It is
often a good idea to run one or more
case of failure or modification of the

Figure 1

formed looms are unnecessary, so

avoided and it is best to run any cable
form at chassis level so that it can be
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piece of equipment; whilst at the same time adding to the pleasure that can be
derived from the hobby.

Lacing is just one method of holdis

popular methods of lacing, both of
which can be used to good effect. In
the first method one end of the lacing
cord is tied firmly to the cable form.
The cord is then pulled up into a loop
(A), and a second loop (B) is passed
down behind the loom (Figure 1).
Loop (B) is then pulled up in front
of the loom, level with loop (A)
(Figure 2).
The free end of the lacing cord is

Figure 3

then passed through loop (B) and
then loop (A) (Figure 3).

The cord

is

Figure 4

then pulled tight,

pulling the two loops together, around
the cable form (Figure 4).
This action is repeated for each
subsequent lace, along the length of
the cable form, whilst trying to keep
the lacing evenly spaced. The cord is
pulled tight enough so as to grip the
cable, but not so tight as to damage
the insulation. At the end of the loom
the cord is again 'tied off'. The second
method of lacing is as simple as the

Figure 5

first. One end of the lacing cord is
again tied to the cable form, as in
Figure 5.

The free end is passed down
behind the loom. A loop (A) is then
formed as before. The loop is then
twisted one complete turn (i.e. 360°)
anticlockwise - as in Figure 6.
The free end of the cord is then
passed through the loop and pulled
tight - Figure 7.

Figure 6

The finished lace is then as shown
in Figure 8.
Although complete in their entirety,
both types of lacing can be improved
AUGUST 1981
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by the addition of a simple whip at the
beginning and end of the loom. Again

the process of making a whip is
simple and straightforward but the

results can be very pleasing and
professional.
To begin a whip, first take an off cut of lacing cord and tie the two ends
together so as to form a loop about 2
inches in length. The loop is then laid
along the loom, at the point where the
lacing is to start, with the nose of the
loop pointing in the direction that the

Whilst holding the cord at 'X', with

the tip of the thumb, begin winding
the short end of the cord around the

cable form, working the windings
towards the nose of the loop, and
ensuring that each successive turn

1

around the loom butts up to the

PCB

preceding one. Continue winding for
about 8 turns but do not overlap the
nose of the loop and ensure that after
the last turn of cord, there is at least a
1/2

inch of cord still unwound. See

lacing is to run - Figure 9.

Figure 11.
The short piece of unwound cord is

Next take a length of lacing cord,
which is long enough to lace the loom
with and lay it against the cable form
as shown in Figure 10.

then pushed through the nose of the
loop and the loop is then pulled free,
in the direction of the arrow -

PCB

3
SW1

SW2

Figure 12.

4
RV2

RV1

RV3

ll
5

Figure 7
Figure 13

As the loop is pulled free, it has the

effect of pulling the free end of the
cord underneath the windings of the

Figure 8

cord. All this takes longer to describe

than to actually complete, and is a
fairly simply operation to perform

loom often looks neater than several
smaller ones. Having decided upon

after a little practice. When the whip is
completed, either of the two methods

the cable runs, the next step is to

of lacing already described may be
used to complete the lacing. At the
end of the finished loom, a whip may

begin the actual wiring. In this par-

Wiring a
practical layout
Figure 9

LOOP

Consider the layout shown in
Figure 13. It comprises two circuit
boards, two wafer switches and three
potentiometers; and is possibly
medium sized for an amateur project.

With the circuit diagram to hand,
the wires are identified by colour or
number and the cable layout is then
decided upon. In this case, wires run
from both the boards to the switches

75mm Approx
Figure 10

personal preference that they are laid

as shown. In my opinion, when circumstances permit, a single larger

be used to 'tie -off' the lacing cord.

DIRECTION OF LACING

might follow. It is simply a matter of

and there are several routes that they

decide at which point on the layout to
ticular project, the wires running from
the two circuit boards were soldered
on first, so that the boards could then

be fixed to the chassis. With the
boards in position the wires are tidied

up and held with a few tie -wraps in
preparation for lacing. See Photograph

1.

Note how the wires are

brought out from the board in such a
way so as to leave sufficient slack, for
later removal if necessary. With the
wires from both boards fixed in this
way, the loom is ready for lacing.
As can be seen from Figure 13, the

loom consists of several branches
which are numbered from one to five.

This is the order in which they are
laced. Beginning then with branch

LACING CORD

12mm approx
Figure 11

=KAN

Figure 12

DIRECTION OF PULL
Photograph 1

E&MM
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no. 1. This is ;aced up to the point at

which it joins branch no. 2. Branch
no. 2 is then laced up to this point and

the two branches are brought together. Branch no. 3 is laced next and

the three combine to form the single
loom. See photograph 2.

Where the branches come together, several laces are placed one
on top of the other so as to strengthen
the loom at these points. In this way
the loom is built up, working from the
circuit boards, towards the switches,
with each branch being fixed down to
the chassis with plastic '13' clips. As
the name suggests, these are plastic

clips in the shape of the letter 'P',
which are slipped around the loom
and fixed to the chassis to provide
support.

Photograph 2

The last components to be wired
are the switches, after each branch of
the loom has been laced. As with the
circuit boards, sufficient slack is left
in the wires to allow for later removal.

cation of heat from a hot air gun or

See photograph no. 3. Notice how the

wires are made to 'flow' around the
switches; rather than having them
simply soldered on in any old fashion.
Note also the use of protective sleev-

ing over each of the soldered joints.
This is to prevent short circuits between neighbouring connections and
the sleeving is usually made of rubber
or is of silicon composition. The sleev-

ing may be eased over the joints by
the discreet use of a small amount of
lubricant, such as olive oil. Another
type of protective sleeving that can be

used is heat shrink sleeving. As the
name suggests, this type of sleeving
shrinks over the joint upon the appli-

even a soldering iron. When using this

type of sleeving be careful not to
damage the wire insulation by excessive heating. The completed loom can
be seen in photograph no. 4.
There are other methods of hold-

ing a loom together, apart from the
use of lacing cord. As already mentioned, plastic tie wraps can be used.
These are self locking cable ties
which are slipped around the cables;
the tip is passed through the head and
is pulled tight and the excess is then

cut off. Tie wraps are available in
several sizes. A suitable alternative to
tie wraps is spiral cable wrap. This is

Photograph 3

an expandable plastic spiral binding
which wraps around the cable form to
grip it tightly. It is flexible and will
follow any cable route. Short lengths
of rubber sleeving can also be put to

gether.

PERSONAL SERVICE FROM
SHARP'S BIG DEALER

SHARP MZ8OK 24k f389+VAT
SHARP MZ8OK 48k f439+VAT
COMING SOONI

4MHz SUPER CPU - LIGHT PEN - RTTY
TRANSMIT/RECEIVE PEN
Write for full details and our latest newsletters

KNIGHTS COMPUTERS
E&MM8
108 ROSEMOUNT PLACE, ABERDEEN
TEL.: 0224 630526
4P

Photograph 4

good use to hold a cable form to-

the cables tightly.
With a little practice and patience

simply
stretched open, with a pair of pliers,
and the individual wires are passed
through it. When the pliers are removed, the sleeving shrinks, gripping
The

sleeving

is

it is

possible to produce a wiring

layout which is not only functional but
also pleasing to the eye.
E&MM

E&MM PROJECTS
Synwave Percussion
Car Digital Petrol Gauge
Guitar Tuner

ZF21

Test Amplifier (on Vero)
Tone Generator (on Vero)
Car Digital Tachometer
Power Controller
Direct Inject Box
Car Ignition Timing Strobe
Syntom Drum Synthesiser
Car Battery Monitor
Balanced Line System
Continuity Tester

ZFI 1

July 1981
July 1981
June 1981
June 1981
June 1981
June 1981
May 1981
May 1981
May 1981
May 1981
May 1981
May 1981
May 1981
April 1981
April 1981
April 1981
April 1981
March 1981
March 1981
March 1981

ZF20
ZF19
ZFI 8
Select -A -Match
Mosfet Amp Ex. Case P.S.W.
ZFI 7
Wordmaker Speech Synthesiser ZFI 6
MW Radio (on Vero)
ZFI 5
Scratch Filter (on Vero)
ZF14
Signal Mixer (on Vero)
ZF13
Metronome (on Vero)
ZFI 2
ZFI 0
ZF9
ZF7
ZF6
ZF5
ZF4
ZF3
ZF2

ZFI

£16.00
£16.50
£13.30
£9.00
£11.50
£100.00
£9.50
£5.50
£6.50
£7.50
£6.35
£7.00
£22.25
£8.70
£8.60
£17.90
£14.85
£7.50
£1 6.00

£8.50

OTHER KITS
Sound to Light
R/C Speed Controller - designed specially
to control Model Cars - AV5 to 12V up to
15 Amp (no case
Weird Sound Effects Generator

ZB127

£19.00

ZD3

£13.50
£6.00

ZB113

All Prices Include Post & VAT
Callers Please Ring To Check Availability Of Kits

IONISER KIT 2D13
This negative ion generator gives you
power to saturate your home or office
with millions of refreshing ions. Without 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 9-5.30p.m. Sat 9-4.30p.m.

1E3 GO E

Minimum Telephone Orders f5.00
Minimum Mail Order £1.00
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Micromusic
A series that focuses on using the popular microcomputers for making music.

Music on the Screen
Graham Knight
Anumber of readers have written

in asking for an example pro-

gram to be published which
would draw the music on the screen
and play a tune. The program printed
draws the stave and the notes of the
beginning of the tune "Amazing Grace" and as the tune starts the

appropriate notes light up as they
play. The printout from the screen
shown in Figure 1 illustrates the type
Sharp MZ-80K microcomputer.

The MZ-80K screen display is
made up of 25 lines of 40 characters thus giving a possible 1,000
the

screen.

can accompany your microcomputer
with guitar, organ or piano. Lines 30 to
42 are the POKE commands to light
up each note as it is played and then

on the screen. Line 26 shows the equivalent notes in Sharp Music notation.

Many schools are now using this

Line 28 has been included to display
the chord sequence on the screen so
that if you are feeling ambitious you

of display you can expect to see on the

characters on

top left and 999 for bottom right. The
value of Y will be between 0 and 255
and this number selects the character to appear on the screen and is detailed in the display code table in the
MZ-80K manual.
The program given here starts by
assigning X as 53248, allowing the
user to simply say POKE X instead of
having a much longer line each time
saying POKE 53248. The tempo is
also defined in the first line. Lines 15
to 25 display the first five bars with the
appropriate notes of "Amazing Grace"

to return that note to normal be-

fore going on to light up and play the
next.

You can hear one of our readers
playing a guitar accompaniment to a

tune composed by his MZ-80K on
E&MM's Demo Cassette 3.

Programs of this type can be extended and whole tunes can be programmed to be played and displayed.

method to assist in teaching music
and modern 'video' age pupils seem
to respond well to this new tuition
method.

THE:

strings and assigned Jl$, J2$, J3$,
Ll$, L2$, L3$. Some readers have
written in asking how the tempo can
be changed without continually writing tempo statements. Readers who

3Rf--ACE:

reso-

lution of 4,000 programmable points.
The picture element positions on the
screen are allocated as decimal ad-

Air

I

dresses from 53248 and to light up
the notes' as they are played it is
necessary to use POKE statements.
Many users get confused using this

F-13-. F3

)--

R703 F3

t-I

I%

C7C725 F=3
ME:EL,

II

Careful study of these musical

is easy if you type the following

statement: POKE 53248 + X,Y; X corresponds to the location on the screen

Figure

1. Screen display (using a printer in double size character mode to simulate results).

and will be a number between 0 for

TEMPO 3

1

11

12
13
14
15
16
17
18
19

PR I NT "04:02:..1

-71:1

PR INT"

THE 1:IMAZ I NG GRACE
II

PRINT
PRINT"
PRINT"
PRINT"
PRINT"

"

PR I NT"ED

I

1

I

I

PRINT"- I:- I- I---- (0
PRINT"
PRINT" I%
24 PRINT" I

21

0

I

I

I

II

PR I NT" /-

F7A3 F3 A763 F3 F7D5 C7C3 F3"
hord :sequence
PRINT ":23:13312
C:.
PRINT
F
F
F
PRINT "7/.11311.2 OEMS 1_w waltz i
(3 '4)
POKE
+560771
MUS IC"C3"
POKE
+560,45
+443771
I'VE; IC"F3"
F'OKE
F'OKE
+443,45
POKE
+447771
ML SIC"F7"
POKE
+447772
MUS IC"A3"
POKE
POKE +370771
+370,45
+452771
POKE
MUS IC"F3"
F'OKE < +452,45
POKE
+376771 : mus IC"A7"
POKE
+376,72
F'OKE
+418771
+418,45
MUS 'One3"
POKE
MUS IC"F3"
+461771
POKE
POKE
+461,45
+465,71
POKE
MUS IC"F7"
POKE
+465,72
+547,71
POKE
MUS IC"D5"
POKE 2, +547,45
F'ClKE
+591,71
MUS IC"C7"
F'UKE
+591,72
+593,71
MUSIC "C3"
POKE
F'OKE
+593745
MUSIC: "F3"
+476771
POKE
+476,45
F'UKE

26 PRINT"BC3 F3

I

2')

II

I

:

31

:75
36.;

37

:

:

:

:

:

40
41
42

programs will soon allow readers to
write far more complicated tunes as a
Sharp Basic program.
E&MM

PRINT"88881188821382":TEMPO4

2 PRINT"GREENSLEEUES---TRADITIONAL"
3 J$="A3C5-03-E4-F1-E3-0583"
4 MUSIC J$
5 MUSIC"G4A1B3-05A3"
6 MUSIC"A4G1A3B5#G3E4"
8 MUSIC J$
9 MUSIC"G4A1B3-C4B1A3#134#F1#G3A5A3A6"
12 G$="-G4-#F1-E3-D5B3G4A1B3"
13 HWA4G1A3115#G3E583"
14 MUSIC "-G6",G$,"-05A3",H$,"-G6",G$
15 MUSIC"-C4B1A3#G#F#GA5A3A4"
Program 1. 'GreenMeeves%
1
PRINT"M=288211813221122CHSAILOR'S HORNPIPE":REM TEMPO CHANGES
2 J1$="-E1-#0-#C8-#CBA#GP#G#FE"
3 J2$="E1#D#C-B#CE#D#FE#G#FA#G3E"
4 J3$="E3"
5 FOR K=3 TO 5
6 TEMPO K
7 MUSIC"-E1-0-E3E","E3B1A#G16-E-#U-E-#G-#F-E-#F3#F","#F3","#F1E"
8 MUSIC"#D1#FB#AB3-#C1-#D"
9 MUSIC J1$,J2$,J3$
10 NEXT K:REM K ASSIGNS TEMPO CHANGE
11 Ll$="B1A#GB-EB#GB-E6-#C3A3"
12 L2$="A3-#C1B#P1-#C-#F-#CA-#C-#F-#C-#038"
.13 L3$="83 -#C1-#0"

14 MUSIC L1$,L2$,L3$,J1$,J2$,J3$

Program 2. 'Sailor's Hornpipe'.
1

2
3
4
5

TEMPO 5 :REM CAN CAN
MUSIC"G3-D","-D-E-D-C","-C-E-F-P-#B"
muSIC"-A3","-A78","-85-A38","83-11-8-c","-C-E","-E-D-E-U-E-D86"
MUSIC"G3-D","-U-E-D-C","-C-E-F-P-#B"
MUSIC"-A3","-A-8","-85-p3B","B-p-G-C","-C-E","-E-D-E-D-E-D","-D-C"

6 MUSIC" -05"

:

,

I

:

:

:

:

:

:

:

Sample Music on the Screen program.

E&MM

:

:

:

7C)

:

:

:

are experiencing this difficulty should
study lines 5,6 and 10 of the 'Sailor's
Hornpipe' program as these lines
contain the three changes of tempo
required for this tune. The third program shown will play the 'Can Can' for
you.

special command on the MZ-80K, but

:

within 15 lines. Without the use of this
technique writing music programs on
the Sharp MZ-80K would be tedious
and very repetitive.
The same string principle is
apart from those in lines 7 and 8 are in

matrix and, using the SET and RESET
commands, it is possible to define to a

= 53248

gram thus enabling it to be written

Hornpipe' - here all the music notes

character is made up of an 8x8 dot

it

Music Maker have detailed the
special commands in the Sharp
SP -5025 Basic which allows the programmer to select tempo, note and
rest durations. A number of readers
have written in with requests for
certain tunes to be transcribed to a
Sharp Basic program. A traditional
tune like 'Greensleeves' is fairly
simple especially as it has repeating
sequences which can be assigned as
a string. Three strings (G$,H$ and is)
are used in the 'Greensleeves' pro-

applied in program 2, the 'Sailor's

Each

quarter of a letter giving a

'previous issues of Electronics and

AUGUST 1981

:

?.

7 8$=" -E5 -018 -83 -D -E -F -E -D -c5"

8 MUSIC 8$
9 MUSIC"-E5-CAG41F38A8-D-C","-05"
10 MUSIC 8$
11 MUSIC"-E5-CAG#F3GAB-D-C","-05"
12 FOR T=1 TO 3
13 MuSIC"F5","F","83#1:1118-05","-C","-C3-DA#A85","8","8341ARG"
14 MUsiC"F3-F-E-D-CW4A8"
15 NEXT T

16 MuSIC"F5-CF","F7"

Program 3. 'Can Can'.
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New! Sinclair ZX81
Personal Computer
Kit: 149.95- complete
Reach advanced
computer comprehension
in a few absorbing hours
1980 saw a genuine breakthrough -the
Sinclair ZX80, world's first complete
personal computer for under £100. At
£99.95, the ZX80 offered a specification
unchallenged at the price.
Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.
Now the Sinclair lead is increased:
for just £69.95, the new Sinclair ZX81
offers even more advanced computer
facilities at an even lower price. And
the ZX81 kit means an even bigger
saving. At £49.95 it costs almost
40% less than the ZX80 kit!

Lower price: higher capability
With the ZX81, it's just as 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 powerful
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, or to select a
program off a cassette through the
keyboard.

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!

Kit or
it's up to you!
The picture shows dramatically hotV
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 complete
with all leads to connect to your TV
(colour or black and white) and
cassette recorder.

New

Sinclair
teach -yourself
BASIC
manual
Every ZX81 comes

with a comprehensive, specially written manual -a
ZXBI
complete course
in BASIC programming, from first principles to complex
programs. You need no prior knowledge

Proven micro -processor, new 8K BASIC
ROM, RAM -and unique new master chip.

-children from 12 upwards soon
become familiar with computer
operation.
AUGUST 1981
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If you own a
Sinclair ZX80...

16K -BYTE RAM

pack for massive
add-on memory.

The new 8K BASIC ROM used in the
Sinclair ZX81 is available to ZX80
owners as a drop -in replacement chip.

(Complete with new keyboard template
and operating manual.)
With the exception of animated
graphics, all the advanced features of
the ZX81 are now available on your
ZX80-including the ability to drive the

1

Sinclair ZX Printer.

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
1

(RUN, LIST, PRINT,

etc.) have their own
single -key entry.

Unique syntax check and report codes
identify programming
errors immediately.

Coming soon the ZX Printer.
the printer offers full alphanumerics
across 32 columns, and highly sophisticated graphics. Special features include
COPY, which prints out exactly what is
on the whole TV screen without the
need for further instructions. The ZX
Printer will be available in Summer 1981,
at around £50 -watch this space!

Randomise function - useful for games
as well as serious applications.

Cassette LOAD and SAVE with
named programs.

processor, ROM, RAM, plus master chip
- unique, custom-built chip replacing
18 ZX80 chips.
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How to order your ZX81
BY PHONE -Access or Barclaycard
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 or
Barclaycard.
EITHER WAY -please allow up to 28
days for delivery. And there's a 14 -day
money -back option, of course. We want
you to be satisfied beyond doubt -and
we have no doubt that you will be.

Up to 26 FOR/NEXT loops.

Advanced 4 -chip design: micro-

Mil EMI MEP EMI CM EMI EMI

inor frita tlip

Multi -dimensional string and
numerical arrays.

1

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 com-

Designed exclusively for use with the
ZX81 (and ZX80 with 8K BASIC ROM),

Graph -drawing and animated display facilities.

Able to drive the new Sinclair printer
(not available yet - but coming soon!)

puter to multiply your data/program

petitive additional memory.

Full range of mathematical
and scientific functions accurate
to eight decimal places.

1K -byte RAM expandable to 16K
bytes with Sinclair RAM pack.

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 com-

Orderi

ro: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.
Oty

Item

Code

Sinclair ZX81 Personal Computer kit(s). Price includes
ZX81 BASIC manual, excludes mains adaptor.
Ready -assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor.
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated).

10

16K -BYTE RAM pack(s).

8K BASIC ROM to fit ZX80.

Item price

Total

£

£

12

49.95

11

18

69.95
8.95
49.95

17

19.95

2.95

Post and Packing.

TOTAL 8_
Please tick if you require a VAT receipt
*I enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard account no.

ZX81
Sinclair Research Ltd,
6 Kings Parade, Cambridge, Cambs.,
CB21SN. Tel: 0276 66104.
Reg. no: 214 4630 00
E&MM
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*Please delete/complete as applicable.
Name: Mr/Mrs/Miss
Address

LREEPOST - no stamp needed.

11111111111111
111.11 1111111
11111 1111111
11111 1111_111

Please print.
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COMPUTING

BASICALIY 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.

The RND and INT Functions
The RND function is a feature of the BASIC language that generates
numbers that seem to be selected at random. It is one of the set of BASIC library

functions which have been pre -written and stored in machine language to
enable the programmer to perform common mathematical operations. The use
of functions saves a large amount of space in a program and a corresponding

amount in the computers memory. Later in this series the full set of
mathematical functions, print functions and string functions will be described.
The, following short program illustrates the use of the RND function to
generate random numbers:
10
20

REM - PRESS BREAK TO STOP
PRINT RND (1)

30 GOTO 20

40 END

6.0087325
0.1324011
5.9763204
4.5331688
9.8752493
2.0467382
STOPPED AT LINE 10

The message 'STOPPED AT LINE 10' is output by the computer after the
BREAK key has been pressed. The numbers consist of two parts, an 'integer'

part to the left of the decimal point and a 'fractional' part to the right of the
decimal point. For example, the integer part of the number 6.0087325 is 6 and
the fractional part is .0087325.
The BASIC INT function separates the integer part of a decimal number
from the fractional part. For example:
INT (0.1324011) is 0, and
INT (9.8752493) is 9
The contents of the brackets immediately following the word INT are called
the 'argument' of the function. The INT function will accept a constant, variable,
function or any expression as its argument. The following example generates a
list of random integers (an integer is a number without a fractional component).

To execute the program type the BASIC command 'RUN'. The output to the
terminal will be a continuous list of numbers between zero and one (but not
including zero or one). Mathematically this can be stated as: 0 < RND (1) 1.
Lines 20 and 30 of the program compose an 'endless loop' - when line 30 is
reached the program execution is directed back to line 20 by the GOTO
statement, ad infinitum. Consequently the END statement is never reached.
However, the program can be stopped by pressing the 'BREAK' key. The
program could be modified to perform a controlled loop by using an IF THEN
statement together with a counting variable as described in previous parts of

20

BASICALLY BASIC.

30 GOTO 20

10

REM - PRESS BREAK TO STOP
PRINT INT (10*RND(1))

Each time the program is run a different list of numbers is output. The
distribution of the numbers is even - that is each number is as likely (or

40 END

unlikely) to occur as any other. You may wish to write a small BASIC program to

The argument of the INT function is '10*RND(1). which is an expression
consisting of a constant, 10, multiplying a random number generated by the
RND function. The program prints a list of random integers between zero and

prove this. The program should calculate the average of say, one thousand
random numbers generated by the RND function and print out the result. You
will find that the result is approximately 0.5 since the distribution between zero
and one is even.
It is not always convenient to use random numbers between zero and one.
Different sets of numbers can be generated by combining the RND function
with BASIC operators and other functions. For example, to generate random
numbers between zero and ten but not including zero or ten:
10

20

REM - PRESS BREAK KEY TO STOP
PRINT 10*RND(1)

30 GOTO 20
40

END

This program multiplies the random numbers generated by the integer 10
so that they are in the range 0<10*RND(1)<10. Once again, after starting the
program by typing 'RUN', execution will be stopped by pressing the BREAK key.
A possible list of numbers generated could be:
52

nine (0 -sINT(10*RND(1))..5...,19). It contains an endless loop so execution must
be terminated using the BREAK key.
Now suppose that, instead of random integers within the range zero to nine,

a program requires integers within the range one to twenty inclusive. The
statement:
10 PRINT INT (20*RND(1))
prints a random integer between zero and nineteen when included in a BASIC
program. To change the range to one to twenty the constant, one, must be added
to each of the numbers generated. The one can be added to the random number
either before or after taking the integer part of '20*RND(1)'. For example, the
statements:
10 PRINT INT (20*RND(1)+1) and
10 PRINT INT (20*RND(1))+1
both generate a random number within the range one to twenty inclusive (i.e.
1 DINT (20*RND(1)+1)....s.20 and 1.-INT (20*RND(1))+1...s_20).
Many BASIC games programs make extensive use of the RND function. A
E&MM
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simple example would be a program which included a statement that generates
integers from one to six. This could be the computer's equivalent of casting a
die. For example, the statement:
10 LET D=INT (6*RND(1))+1)
assigns to D an integer value between one and six.
Later in this article the above statement will be used in a BASIC program with
the ON GOTO statement in order to check that each number is generated with
the same probability (frequency of occurrence).

The ON GOTO Statement
The GOTO statement has already been used to implement an unconditional
branch and with an IF THEN statement to implement a conditional branch. Now
we will look at how the GOTO statement can also be used as a semi -conditional
branch by writing it as 'ON GOTO'. With the ON GOTO statement, a branch can

be made to one of a list of specified lines depending on the result of an
expression. A BASIC statement line with ON GOTO has the general form:
line number ON variable or equation GOTO list of line numbers.
For example:
10 ON X GOTO 50, 70, 100, 300
Based on the value of the variable X, the program branches to one of the list
of alternative line numbers. This selection is made in numeric order. So, for the
above example:

if X is 1 - the program branches to line 50
if X is 2 - the program branches to line 70
if X is 3 - the program branches to line 100
if X is 4 - the program branches to line 300
The number of alternative lines to be branched to is only limited by however
many can be written on one program line. If the value of X is zero, negative or
larger than the number of alternative lines, program execution will stop and an
error message will be output by the computer.

interpreter program automatically assigns the value zero to each variable when
it is first used, unless it is initialised to another value). Now, say that line 50
generates a four. The ON GOTO statement directs the program to line 100. Line
100 increments the value of the variable N4 by one. The GOTO statement at the
end of line 100 directs the program to line 130. N4 now contains the value 'one'
showing that a four has been generated once. When another four is generated

N4 will be incremented again so its value becomes 'two'. Each variable is
incremented in this way when the appropriate integer is generated by line 50.
Line 120 - N6 is the variable which contains a count of how many times line 50
generates a six. Unlike lines 70 to 110 it is not followed by a GOTO statement to
direct the program to line 130, since line 130 is the next line to be executed.
Line 130 - The NEXT statement increments the value of the FOR variable by
one each time through the loop. In this case the FOR variable, which counts how
When L reaches the value of C (the
many times the loop has been executed, is
number which was typed as the number of times the die is to be cast), the loop is

automatically stopped and program execution continues with line 140.
Lines 140 to 190 - The PRINT statements output the messages contained in
quotation marks. The probability of each of the numbers between one and six
occurring is given by the expression: (number of times number occurred)/
(number of times any number was generated). For example, to calculate the
probability of a six occurring, the contents of the variable N6 are divided by the
contents of the variable C (N6/C). The probability value is calculated for each
number and printed after its corresponding message on the same line by the
PRINT statements.
Line 999 - The END statement signifies program completion. It is labelled with

a high line number so that modification lines can be inserted if necessary.
If the RND function is generating random numbers with an even distribution
the probability of each of the integers between one and six occurring is 1/6
(0.1677 ...). Thus, when the program is run the answers should all be about
0.1678 (within the limits of statistical deviation). The higher the number input
to the program, the closer the probability of each number occurring will be to

RND Verification Program

0.1678.

The following program illustrates the use of the RND and INT functions and
the ON GOTO statement. It uses the RND and INT functions to generate a
random integer between one and six. This is repeated a pre -determined
number of times and the probability of each number occurring is then output to
the terminal.

Number Guessing Game Program

10

20
30
35

REM RND VERIFICATION PROGRAM
PRINT "NUMBER OF TIMES FOR DIE TO BE CAST";
INPUT C

IF C <=100 THEN PRINT "INPUT A LARGE NUMBER": GOTO 20

40 FOR L=1 TO C
50 LET D=INT (6*RND(1))+1
60 ON D GOTO 70, 80, 90, 100, 110, 120
70
80
90
100
110
120
130
140
150
160
170
180
190

LET N1=N1+1:GOTO 130
LET N2=N2+1:GOTO 130
LET N3=N3+1:GOTO 130
LET N4=N4+1:GOTO 130
LET N5=N5+1:GOTO 130
LET N6=N6+1
NEXT L

PRINT "PROBABILITY OF ONE OCCURRING=";Nl/C
PRINT "PROBABILITY OF TWO OCCURRING=";N2/C
PRINT "PROBABILITY OF THREE OCCURRING=";N3/C
PRINT "PROBABILITY OF FOUR OCCURRING=";N4/C
PRINT "PROBABILITY OF FIVE OCCURRING=";N5/C
PRINT "PROBABILITY OF SIX OCCURRING=";N6/C

999 END
The program is composed of the following lines:

Line 10 - The REM statement (REMARK) identifies the program. The
characters following REM are ignored by the computer.
Line 20 - The PRINT statement outputs the message contained in quotation
marks to the terminal. The semi -colon at the end of the message causes the
INPUT statement on line 30 to output its question mark prompt on the same
line as the message.
Line 30 - The INPUT statement halts program execution and awaits a response
from the user. You should type in a large number (say, 5000) followed by the
RETURN key. Program execution will then continue.

Line 35 - The IF THEN statement restricts the input to a number which is
greater than 100. If the user inputs a number less than 100 the input request is
repeated.
Line 40 - The FOR statement is a concise, convenient way of implementing a
loop in a BASIC program. Previously an IF THEN statement, together with a
counting variable, have been used to construct a loop. The FOR statement will
be fully described later in this series. In this program the FOR statement with its
associated NEXT statement on line 130 controls how many times lines 50 to
120 are executed.

Line 50 - This line generates a random integer between one and six and
assigns it to the variable D.
Line 60 - This is the ON GOTO statement line which makes a semi -conditional
branch based on the value of D. If the value of D is 1, the program is directed to
line 70. If the value of D is 2, the program is directed to line 80 and so on.
Lines 70 to 110 - These are multiple statement lines. The variables N1 to N6
are used to store a count of how many times each number is generated by line
50. For example, initially N1 to N6 each contain zero (because the BASIC
E&MM
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Last month a BASIC 'number guessing game' program was described. The
suggested modifications to the program will now be given. A variable 'N' has
been added so that a count can be kept of how many attempts the program user
takes to guess the number correctly. The program is stopped by inputting any
negative number (a number less than zero), in response to the prompt which
requests a 'guess'. The program can also be stopped, at any time, by pressing
the BREAK key.
10 REM NUMBER GUESSING GAME
20 REM NUMBER TO BE GUESSED IS GENERATED BY THE RND + INT
FUNCTIONS
30 LET X=INT (100*RND(1))+1
40 LET N=0: REM N STORES GUESS COUNT
50 PRINT "I'M THINKING OF A NUMBER FROM 1 TO 100"
60 PRINT "GUESS MY NUMBER"
70 INPUT "YOUR GUESS";G:N=N+1
80 IF G<0 THEN PRINT "GAME OVER": GOTO 999
90 IF G< X THEN PRINT "TRY A BIGGER NUMBER": GOTO 70
100 IF G> X THEN PRINT "TRY A SMALLER NUMBER": GOTO 70
110 PRINT "THATS RIGHT! YOU GUESSED MY NUMBER ";
120 PRINT "IN";N;" GUESSES":GOTO 30
999 END
E&MM

WORDMAKER EXTRA
Following the tremendous response to E&MM's Wordmaker project in the June
1981 issue, here is a program written for the Tangerine Microtan 65 that was
submitted by Chris Savage, Basildon, Essex.
1 REM E&MM WORDMAKER/MICROTAN PROGRAM (NO BUSY CHECK)
4 GOTO 150
8 REM SELECT I/O PORTS & SET TO OUTPUT MODE
9 REM PORTA=OUTPUT PORTB=CONTROL
10 PA=49091
20 PB=49090
25 POKE 49100,153
30 POKE 49089,0: POKE 49088,0
35 REM POWER UP RESET
40 FOR 1=1 to 3: A=4: POKE PB,A: A=A -4: POKE PB,A: NEXT
50 POKE PA,255
60 FOR 1=1 TO 3: A=7: POKE PB,A: A=A -4: POKE PB,A: NEXT
70 REM END OF RESET

90 RETURN
100 POKE PA,255-WL: POKE PB,20: POKE PB,4
110 POKE PA, 255-WH: POKE PB,12: POKE PB, 4
120 POKE PB,1: POKE PB,5: POKE PB,1
130 RETURN
140 REM WORD ADDRESS INPUT
150 GOSUB 10
160 INPUT "WORD ADDRESS (LOW BYTE)"; WL
170 INPUT "WORD ADDRESS (HIGH BYTE)";WH
180 GOSUB 100
190 GOTO 160
53
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MTU Instrument Synthesis
Software Package
The Past
A computer may produce musical
sounds either by controlling the
operation of external analogue
modules or by computing the sound
waveform itself and outputting binary

data to the outside world using a
digital -to -analogue (D/A) converter to
make it audible. The Microtan-based
system 'Alphadac' featured last

month in E&MM as a constructional

project uses the former mode of

operation and will probably offer
some of the most sophisticated control options possible from a marriage
between
digital and
analogue
systems.

However, there is much satisfaction, of both a practical and aesthetic

nature, to be gained from actually
computing waveforms without the
cost and complexity of patching the
computer to analogue modules. Because of the difficulties in computing
waveforms fast enough for real-time
performance, the application of D/A
converters and attendant software to
single -board computers and the
lower -price home computers has
been somewhat limited. One problem
is that the theoretical bandwidth

(Nyquist frequency) of D/A conversion is approximately half the sampling rate, the frequency with which the
output of the converter is updated. To

get an acceptable frequency range
with currently available 8 -bit microprocessors requires highly efficient
programs and, generally speaking, a
few compromises as well. Micro
Technology Unlimited first produced
a high quality 8 -bit D/A converter with

filter and output amplifier in 1979.
This hardware peripheral comes in
two versions: one for the Commodore
PET and the other for any computer

having an 8 -bit parallel output port.
The principle of the D/A converter is
perfectly straightforward and, in its
simplest form, can take the form of a
R/2R ladder converter that outputs a
particular voltage in response to a

RECORDED ON
CASSETTE NO .3

Offs0

particular numerical value sent along
data lines. If the computer is outputting data from a list of numbers
(waveform table) that has been calculated on the basis of a sine wave,
then the waveform emerging from the

basic converter would look something like that in Figure 1. If heard in
this raw state, the waveform would
appear 'rough' or distorted as the D/A
converter is generating a stair -step
approximation to the normal smooth
audio waveform. To fill in these gaps

Monitor / Mus Entertainer / Mus 76

particular memory locations repre-

Trombones, refers to the original

senting harmonic number, amplitude

'Advanced Music Software', with the
Monitor program including the machine language monitor (MLM), music
playing routines, Fourier synthesis
routines, and four voice tables. The

and phase shift. The Fourier coef-

remaining two files provide music

amplitudes of all harmonics at any

point on the waveform does not

data.

The synthesis routine

fairly
simple and allocates 3 bytes of data to

and smooth -out the output waveform,

is

0
0014
0
78

low-pass filter is mandatory. All
multi -section filters with a sharp cutoff oscillate or "ring" when given the
a

7A

CD

edge of a pulse wave, and it's this

CO CI (a

ringing that fills in the gaps between
the samples outputted from the D/A
converter. More trouble arises from
the approximation or quantisation
applied to the amplitude of the
waveform (the so-called "round -off
error") which produces quantisation
noise throughout the audio spectrum.
This

CD (D CD

000
CD CD
'zee)
CD 0 0
000
-.4)

0

limits the S/N ratio of the

system, and, in the case of an 8 -bit
resolution system, is approximately

01

commands relating to the use of
refrains, dynamic tempo changes,
voice assignments, and so on.
Putting all this into practice
demands a considerable amount of

time and patience, and the manual
accompanying this original software
package doesn't make any concessions to the interested non -musician

unfamiliar with harmonic synthesis
and the like. Hexadecimal -is also
required for the creation of music files

with pitches and duration entered
according to the coding shown in
2. Taking the first few
measures of J. S. Bach's Chorale No.
2, this is inputted using a hexadecimal sequence as follows:

MTU use a sampling rate of
approximately 8 kHz, which gives a
theoretical frequency response of
4 kHz, and, in practice, since no filter

bar/
measure

is 100% perfect, a usable response of
3.5 kHz. This is obviously fairly
restrictive and represents one of the
compromises that is necessary in

®0G

implementing real-time digital synthesis in a low-cost system, but it's
worth remembering that AM radio
rarely goes beyond a bandwidth of

-F0

32

(2f)

@

34
32

about 5 kHz.
The original music software package produced by MTU in 1979 had the
capacity to calculate a single wave-

20
20

44
44

3A
3A

34
34

2C

40
20
20
20
20
40

44
44
44
44
44
46

3E

34
34
30

26

3A
3A
3A
3E
3E

2C

2B
26

2B

IC
1C
1E
1E

20

0/1
1/1
1/2

1/3
1/4

duration/part: 1,2,3,4
With the '79 software, the duration
of an event is set by the shortest note;

form table, given the desired harmonic composition of a voice, and

thus a group of two quavers played
against crotchets requires all four

then use that table and three others as

the instruments with which to play a
4 -part musical score. Photo A shows
the list of MTU files in present
software. The first group of files, Mus

O

00,ED 0
o6

02

92

parts for that event to be repeated as
groups of quavers, with the result that
the Bach in Figure 3a gets transmogrified into something like that in
Figure 3b. Such decomposing is best

left for Bach to get on with (sorry),
and, with this brief 'historical' survey
completed, it's time to look at MTU's
latest software packages.

=
8C

_ Time

90

0

00
000
82

7c
5
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exceed a certain value, as this overflow can lead to gross distortion of the
audio output. The music playing
routine incorporates a sequencer
subroutine that interprets a string of

Figure

48dB.

.04

Figure 1.

ficients provide the conditions
needed to set-up an unscaled waveform, which, after construction, has to
be 'scaled' so that the sum of

Stair -step sine wave from D/A converter.

7E

4ff

Figure 2,

Hexadecimal pitch coding.

The Present
MTU's Instrument Synthesis Software Package was released in Octo-

ber, 1980 and really represents a
considerable evolutionary step up the
digital synthesis ladder. Like the '79

incarnation, the synthesis program
acts as an interpreter in that it looks at
binary coded strings of bytes in
memory for instructions about what to

do next. Also, implementation of the
AUGUST 1981
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system requires some knowledge of
memory
mapping,
hexadecimal
coding of data, and use of the
machine language monitor in whatever computer you're using.
The early MTU software, like that
of Mountain Hardware (Apple Music
System) and Syntauri (alphaSyntauri
System) constructs waveforms on the
basis of a 256 -byte waveform table
that is repeatedly scanned for the

duration of a particular pitch. The
sound is harmonically static in all

squashed (rapid movement from one

table to another), the end product
should be a reasonable approximation of 'real' instruments. However,
the proof of the pudding is in the

eating, and some price is paid for
using such expensive ingredients.
These harmonic subtleties take time
to turn into sound generation, and,
using a clock frequency of 1 MHz on
the 6502 processor, the waveform sequencing sample period takes
about 128 microseconds, a sample

three cases, but Mountain and Syn-

rate of 7.81 kHz, which limits the

tauri get around this to some extent by

upper frequency response to something less than 3.9 kHz.
The inevitable consequence of
this upper limit is a restriction on the
harmonic input to a particular
sequence of waveform tables. Taking
A above middle C as an example,
you'd be restricted to the fundamental (880 Hz), the 2nd (1760 Hz), 3rd

applying a sequence of amplitude
and frequency offsets to each note's

envelope which tricks the ear into
thinking that harmonics are changing dynamically. These variations are
all applied to the data once it has been

accessed from the waveform table
and each note is still described by
only a single table. At present, to my
knowledge, there are only three
systems which provide dynamic harmonic changes: the Fairlight CMI, the

Synclavier III (version 2.0) and this
new MTU package. To get this 'timbral
envelope' it's necessary to use a

sequence of waveform tables. If the
waveform tables are used properly,
the envelope sampling need not be
uniform over the required duration of

set, HN specifies the harmonic number in binary code, and (PG AM) are

pairs of bytes used for specifying,

actually introduces a gap in the sound

waveform set has been constructed in

one generating the sound and the

sequence table by hand (so to speak)
with the addresses corresponding to
the components of a waveform set.

as many pitch bytes as there are
active voices. Where things really
start to get complicated is in the

mode. The selection of certain attack
modes allows a tone envelope to be
continued from a previous event into

With a system like this that's totally
wasn't
really prepared for the surprising

honest about its limitations,

I

on the 3rd E&MM demonstration

period of time ('stretched') when
there's little harmonic movement.

cassette.

Sequenced tables actually kill two
birds with one stone, as prescribing
harmonic amplitude levels determines the amplitude envelope (ADSR

a current event thereby tying notes
producing a more musical
counterpoint of different duration
values between parts.
and

MTU D/A Converter.

envelope. In setting -up a waveform sequencing routine, MTU use a waveform -sequence table holding 256
entries with each number corresPhoto A. MTU Music Software files.

Of course, there's quantisation
noise and noise resulting from wave-

form -pointer truncation and waveform -table switching, but the real
point is that the sounds are interesting and that's really half the battle in
additive synthesis!

Putting Theory
Into Practice
The construction of

timbral
envelope is performed by a number of
a

different command strings. Firstly,
there's the Construct Waveform Set
Command which specifies the en-

Li'

ii

I

1

III
I

i

.1.-

I

i

I

!

i

r

SS EE HN (PG AM), (PG AM) ,
HN (PG AM), (PG AM)

FF
FF

00

J. S. Bach, Chorale No. 2,
before (a) and after (b) coding.

Figure 3.
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sequence table into a 'destination'
table but only for the first 50 or so
entries in order to produce percussive sounds of limited duration.
The MTU software includes a very

decent library of instrument definitions produced using the commands
outlined above. Those relevant to the
two examples on the demo cassette
are listed below:
Sinfonia No. 14
1. Plucked catgut string instrument:.
harmonics 1,2,3,4,5,6,7.
2. Plucked metallic string instrument: harmonics 1,3,5,7,9,11,13.

3. "Watery" instrument: harmonics
2,3,4,5,6,7.

Dance of the Reed Flutes

1. Flute -like instrument: harmonics
1,2.

2. Reed instrument: harmonics 1,2,
3,4,5,6,7.

3. String bass -like instrument: harmonics 1,2,3,4.
4. Clarinet -like instrument: harmonics 1,3,5,7,9.

1

kf

(b)

E&MM

F5

"--1

I

I

(44( Li

velope of each harmonic as a piece wise linear approximation. This
avoids having to define the harmonic
make-up of each waveform in the set
individually. The format of this command string goes as follows:

,

Li Li

1

order but compresses the time scale
at the beginning and end whilst
expanding it in the middle. The
Waveform
second,
the
Build
Sequence Table Command, moves
away from the linear time scale in the

squash (real Einsteinian time dilation
stuff, this!). Finally, the Modify Waveform Sequence Table Command can
be used to modify an existing 'source'
table by copying a waveform

ponding to the page address of a

)

Sequence Table Command, simply

previous command, and allows a
much more dramatic sort of time warping with a couple of nibbles
specifying the amount of stretch or

equivalent) as well as the timbral

)

Entering music is a rather more
demanding operation than with the

ferent attack modes and a sustain

change, or expanded over a longer

I

6800s in the Fairlight CMI).

monics. Obviously, then, the limited
high -frequency response limits the
notes playable by instruments that
have a reasonably complex harmonic
spectrum, and these limitations have
to be assiduously born in mind when
orchestrating a piece.

uses the waveforms in sequential

(1)14

mand strings (cf. the back-to-back

(2886 Hz) and 4th (3520 Hz) har-

The first, the Arbitrary Waveform

(a)

other interpreting the note and com-

coding of pitches; this time there's a
choice of four different hexadecimal
codings corresponding to three dif-

Sinfonia No. 14; Tchaikowsky: Dance
of the Reed Flutes) that come with the
present software. These are included

While notes are being played, a waveform -sequencer
pointer
moves
through the sequence table, and,
according to whether entries are
stretched (lots of duplicate entries for
a
particular waveform table) or

This is where it would be ideal to have
two processors sharing memory, with

'79 software. As before, each event in
the note string has a duration byte and

quality of the two examples (Bach:

waveform table (a typical instrument
configuration uses around 20 tables).

generation and can be heard occasionally as a click, particularly when
there's a change in tempo or voicing.

this way, it's then necessary to construct a companion
waveform
sequence table. The music interpreter program provides three different
commands for implementing this in a
less laborious fashion than actually
filling in the 256 entry waveform

for instance, a number of

note;

and various pointers are set up. The
finite time taken to execute this loop

respectively, the X-coordinate of the
harmonic breakpoint as a waveform
address relative to SS, and the Y-coordinate of the breakpoint which
corresponds to the harmonic amplitude at that moment in time. Once a

waveform tables can be compressed
into a short period of time('squashed')
when there's a lot of harmonic

a

bytes of the next event are interpreted

where F5 is the operation code byte,
SS is the 'start' byte specifying
the address of the first waveform, EE
is the 'end' byte specifying the
address of the last waveform in the

Music Files are created in the form

of a Note String which the music
interpreter uses in conjunction with
the Command String and Instrument

Codings to produce music. A processing loop (SOUND) is constructed

during which the duration and pitch

The Future
On the music entry side, a music

compiler, or "human interface", is
promised by MTU in the very near
future. We hoped to have this update
for the present review, but develop.
ment problems appear to have put its
launch rather behind schedule. However, it will probably allow two
methods of music entry: a graphical
entry mode and a more conventional

alphanumeric entry mode for large
pieces. This software should also fully
implement a stereo facility, whereby,

at the top of the SOUND processing
loop, voices 1 and 2 are averaged

together and sent to one D/A converter, and, later on in the program,
voices 3 and 4 are sent to another D/A
converter. There's still the problem of

the limited bandwidth to be considered, and it's difficult to see how
MTU can significantly improve on this
in an 8 -bit system if they stick to their
guns in using a time-consuming
waveform -sequencing program for
timbral variety.

The Instrument Synthesis Software Package was developed and
written by Frank Covitz and Cliff
Ashcraft, though much of the praise

due to them should also go to their
associate, Hal Chamberlin, who has
probably made a greater contribution
than anyone else to this exciting field.

His superb book, "Musical Applicaof Microprocessors" (Wiley,
1981), demonstrates this (reviewed
last month) and should be required
reading for every contemporary

tions

musician!

Dr David Ellis

E&MM
Acknowledgements: to Baroness Interna-

tional for loan of the Pet 3032, to Commodore for the 3040 Disk Drive, and to IJJ
Design Ltd. for the MTU D/A converter and
software packages.
Cost and availability: the Advanced Synthesis Software (1979) and D/A converter
is priced at £57 + VAT, and the Instrument
Synthesis Software (1980) at £30 + VAT.

This pricing is likely to change (for the
better) in the near future and enquiries
should be directed to IJJ Design Ltd., 37
London Road, Marlborough, Wilts SN8 2AA

(0672 54487).
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6502

Controller board

The 6502 Controller Board
has been designed to meet the
needs of the O.E.M., but may also be
considered by the serious enthusiast & engineers/technicians

Serial I/O
Cassette I/O
Expansion

RS232 Software selectable baud rates
Software controlled
32K ROM BOARD, TAN RAM, PARALLEL
I/O CARD, SERIAL I/O CARD, HI-RES GRAPHICS

SPECIFICATION
CPU

Clock
RAM
ROM

Parallel I/O
Price:

6502 (1, 2 or 3 MHz versions)
crystal controlled
1K to 8K Bytes Static
2716 or 2732 up to 16K
One or Two VIA type 6522 providing up to 32
I/O lines with handshake and 4 sixteen bit counter timers
from f60.00 to f120 (includes TANBUG) ex VAT

Fully expanded, the 6502 Controller board can provide 16K RAM,
32 I/O lines with handshake, serial I/O port and a cassette interface.

The architecture is identical to the Microtan/TANEX combination, enabling
TANBUG V2.3, X Bug and Microsoft BASIC to be used. Furthermore, the
O.E.M. can develop software on a Microtan System and transfer the

firmware to the controller board with confidence.
For further information
call PAUL KA UFMA N at

TANGERINE
COMPUTER SYSTEMS LIMITED

Forehill Works
Forehill, Ely, Cambs., England
Telephone: (0353) 3633

Please send me full information on the
NEW 6502 CONTROLLER BOARD.
Name:

Address
E&MM 8

Please enclose 12p stamp - Thank You
tiP
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Software

Congratulations to Mr W. Smith, of

Sheffield, who after much deliberation, is declared winner of the June
Software competition; your prize will
shortly be on its way. I must thank
everybody who sent in their entries
and gave me many hours of enjoyable
sorting. It is a great pity that only one
person can win, but I am sure that you

This month's problem:
Write a program that will perform

are all in the modern format i.e. 2k7

all the common Ohm's law calculations, i.e. work out voltage from

which are returned by the program.
A brief description of the DATA is
in order because it looks so meaningless. The DATA consists of all possible answers to function 1 and works
like this: the first number in a block of
data is the total number of resistors
needed to give that particular solution, call this A. Then there will be A
more numbers which give the actual
tens and units values of the resistors.

current and resistance, power from
current and voltage etc.

Colour code program

will agree that both Mr Smith's pre-

The main object of my program
(which is written for the Sharp MZ-

sentation and solution to the problem
are elegant and above all very

80K) is to make it as easy as possible

usable.

the correct value. The values entered

for an uninitiated operator to enter

instead of 2.7k, as are the values

A final character (S or P) gives the
method of connection (series or
parallel). For an example, the data
which would be stored in row 85 or
TA$( ). The first figure is a 3 so there

are 3 more numbers: 82, 1.2, L8.
These when totalled give 85. The
multiplier is the same as the multiplier of the value entered by the
operator. The final character is S,
which means that the above values
have to be connected in series to give
85.
E&MM

10 REM****RESISTOR CALCULATOR****
20 GOSUBI0000
30 REM****ENTER TABLES OF DATA*:***
40 DIMTAS(99,5),B$(3),B(3),R(5),P(4),COLS(11)
50 FORA=10T099
60 READTAS(A,1)
70 FORC=2TOVAL(TA$(A,1))+2
80 READTA$CA,C)
90 NEXTC
100 NEXTA
110 GOSUB11000
120 INFUT"Enter the function number";F
130 ONFGOT0150,850,17090
140 PRINT"Function out of range":GOSUB 10020:FOR C=1 TO 2000:NEXT:GOT0120
150 REM****FUNCTION 1 - COLOUR CODES FROM RESISTANCE****

950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070

160 PRINTIEnter the value of your resistor"
170 PRINT"using the modern format or, the left."
180 PRINT"
4R7 = 4.7 Ohms..
190 PRINT"
47R = 47
Ohms"
200 PRINT"
470R = 470 Ohms"
210 PRINT"
4k7 = 4.7k Ohms"
220 PRINT"
47k = 47k
Ohms"
230 PRINT"
470k = 470k Ohms"
240 PRINT"
4M7 = 4.711 Ohms"
250 INPUT"Enter YOUr value now. ";R$
260 PRINT"The value YOU have input is
270 INPUT"Is this correct ? ";Y$
280 IFLEFTS(YS,1)="4-THEN320
290 IFLEFTS(Y$,1)="N"THEN160
300 PRINT"Please answer the question using Y or N. ":G3T0260
320 FORA=1TOLEN(RS)
330 T=ASC(MIDS(RS,A,1))
340 IFA=ITHENIF(T.(48)*(T>57)THEN12000:REM***FIRST CHARACTER IS NOT A NUMBER***
350 IF(T>=48)*(T<57)THENR1$=R1S+MIDS(RS,A,1):NEXTA:GOT0400
360 IF(T=75)*(T=169)THENL=L+1:P=3:R1$=R1$+".":NEXTA:GOT0400
370 IFT=77THENL=L+1:P=6:RIS=R1$+".":NEXTA:GOT0400
380 IFT=82THENL=L+1:P=0:R1$=R1$+".":NEXTA:GOT0400
390 GOT012060:REM****CHARACTER WRONG****
400 IFL>ITHEN12140:REM****100MANY LETTERS****
410 IFL=OTHEN12190:REM****NO LETTERS****
420 REM****VALID NO. IN PIS 4 POWER OF Iv IN P****
430 REM****ROUND NO. OFF TO TWO SIGNIFICANT FIGURES****
440 REM****FIRST CONVERT FROM STRING TO NUMBER****

1100 PRINTB(1);"6";8(2):GOTO 1130
1110 PRINTB(1)*10+13(2);"G":GOTO 1130
1120 PRINT(8(1)*10+B(2))*10;"G"
1130 GOTO 120
10000 PRINT"BaBBSCUIDDEBB
RESISTOR! CALCULATOR'
10001 PRINT"
10010 FORC=1T02000:NEXTC
10020 PRINT"EIBOThe program has the following functions"
10025 PRINT"
10030 PRINT"1-To calculate the colour code(s) of a"
10040 PRINT"resistor or- resistor combination, given"
10050 PRINT"a value."
10060 PRINT"2-To calculate the value of a resistor"
10070 PRINT"given its colour code."
10075 PRINT"3-To terminate the. program."
10080 PRINT
10090 PRINT"Please- note that for function 1, the"
10100 PRINT"value entered will be rounded off"
10110 PRINT"internally to 2 significant figures."
10120 PRINT"This gives at most an error- of 5%
when"
10130 PRINT"the first three digits Oje 105), but"
10140 PRINT"this is offset by the 5% tolerance of "
14150 PRINT"normal .341 resistors. The colour. codes"
10160 PRINT"given all occur in the E12 range- of "
10170 PRINT"resistors. The limits on function,
are"
10180 PRINT"
100hms<=value<=10MOhms"
10190 RETURN
11000 REM ****ENTER TABLE OF COLOURS****:
11020 FORA=0TO9
11030 READCOLS(A)
11040 NEXTA
11050 RETURN
12000 REM ****ERROR FOR FIRST CHARACTER BEING A NUMBER****

450 R=VAL(R.1$)

460 IFR>=100THENR=R,10:P=P+1:GOT0460
470 IFR<10THENR=R*10:P=P-1:GOT0470
475 R=INT(R+0.5):REM****ROUNDED TO TWO SIG. FIGS.****
480 IF(R>10)*(P>=6)THENPRINT"The value is invalid as it is >10M":GOTO 510
490 IFP<OTHENPRINT"The value is invalid because it is (.10R":GOTO 510
500 GOTO 540
510 REM****SET VARIABLES TO 2ER0****
520 FOR 2=1 TO 3000:NEXT Z:R11."":L=0
530 GOSUB10020:GOT0120:REM****G0 BACK TO "INPUT FUNCTION.** *
540 REM***VALID VALUE IN CORRECT RANGE****
560 FOR A=2TOVAL(TA1(P,1))+1
570 R(A-1)=VAL(TAS(R,A))
580 NEXT A
590 MS=TACR,A)
600 REM****VECTOR RO CONTAINS VALUES OF RESISTORS WHICH GIVE P****
610 REM ****A-2=NUMBER OF RESISTORS****
620 REM****M$=MODE(SERIES OR PARALLEL)****
630 REM****MAKE A VECTOR FOR P AS WELL****
640 FOR C=1 TO A-2
650 P(C)=P
660 IF R(C)<10 THENR(C)=R(O*10:P(C)=P(C)-1
670 IF R(C)>=100 THEN R(C)=R(C)-10:P(C)=P(C)+I
680 NEXT
690 REM* ***TENS AND UNITS IN RO AND MULTIPLIER IN F':) FOR EACH RESISTOR****
695 IF M$="S"THEN MS="SERIES"
696 IF MS="P"THEN M$="PARALLEL"
700 PRINT"liThe following";A-2;" colour codes represent"
782 PRINT"resistors which when connected in"
704 PRINTMS:" give ";R$
710 PRINT"SCORES VAL","BAND 1","BAND 2","BAND 3"
720 FRINT
730 FOR C=1 TO A-2
740 TI=COLICINT(R(C)/10))
750 U$=COL$CR(C)-(INT(R(0.,10)*10))
755 IF P(C)=-I THEN PS="GOLD":GOTO 780
760 PS=COLI(P(C))
780 GOSUB I3000:NEXT C
790 PRINT"BBBA fourth band of gold will give a toler-ance of
800 REM ****FUNCTION 1 TERMINATED****
810 REM ****SET ALL VARIABLES BACK TO ZERO****
820 R11="":L=0
830 GOTO 120:REM****G0 BACK TO "INPUT FUNCTION"****
850 REM****FUNCTION 2 -VALUE FROM COLOUR C:0E+4,r*
900 PRINT"IEnter the colour code separating the
colours with commas "
901 INPUT 8$(1),B$(2),B$(3)
910 FOR C=1 TO 3
920 FOR D=0 TO 9
930 IF LEFTS(BS(C),3)=LEFTS(COLS(D),3)THEN B(C)=D:OK=1
940 IF (LEFTS(B$(C),3)="GOL")*(C=3)THENB(3=-1:0k=1
945 IF LEFTS(BS(C),3)="PUR"THEN B(C)=7:0K=1

E&MM
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NEXT D
IF OK=1 THEN OK=0: NEXT C:GOTO 980
GOTO 14000
REM****THREE VALID COLOURS****
PRINT"The value is ";
ONB(3)+260701010,1020,1030,1040,1050,1060,1070,1080,1090,1100,1110,1120
PRINTB(1);"R":8(2):GOTO 1130
PRINTB(1)*10+8(2);"R":GOTO 1130
PRINT(B(1)*10+B(2))*10;"R":GOTO 1130
PRINTB(1);"k";8(2):GOTO 1130
PRINTB(1)*10+8(2);"k":GOTO 1130
PRINT(B(1)*10+8(2))*10;"k":GOTO 1130
PRINTB(1);"M":13(2):GOTO 1130

1080 PRINTB(1)*10+B(2);W:GOTO 1130
1090 PRINT(B(1)*10+B(2))*10;W:GOTO 1130

1

12010 PRINTlue invalid as the first character"
12020
12030
12050
12060
12070
12080
12090
12100
12110
12120
12130
12140
12150
12160
12170
12180
12190
12200
12210
12220
12230
12235
12240
12250
12260
13000
13010

PRINT"should be a number. There ma-, be other"
PRINT"errors. Please check."
FOR 2=1 TO 3000:NEXT:GOT012240
REM****ERSCR ROUTINE FOR TOTALLY WRONG CHARACTER**
PRINT"Value invalid as the program does not"
PRINT"recognize the character YOU have input"
PRINT"at character Position ";A:". The'
PRINT"programme only recognises the digits"
PRINT"and K (or k) R and M. There may be "
PRINT"other errors. Please check."
FOR 3=1 TO 7000:NEXT:GOTO 12240
REM****ERROR ROUTINE FOR TOO MANY LETTERS****
PRINT"Value invalid as there should only be"
PRINT"one letter in, the value. There may be "
PRINT"other errors. Please check."
FOR 2=1 TO 5000:NEXT:GOTO 12240
REM****ERROR ROUTINE FOR NO LETTER****
PRINT"Oalue invalid as. there should be cre"
PRINT"letter in the value to represent. the'
FRINT"multiplier. There may be other errors."
PRINT"Please check."
FOR 2=1 TO 5000:NEXT
REM****SET USED VARIABLES TO ZERO****
L=0:R1$=""
GOTO 150
REM****SUBROUTINE TO PRINT "RES VAL"-****
ON P(C)+2 GOTO 13015,13020,13030,13040,13050,13060,13070,13080

13015
13020
13030
13040
13050
13060
13070
13080
14000
14010
14020
14030
15000
15001
15002
15003
15004
15005

PRINTINT(R(C),A0):"R";R(C)-(INT(R(C)/10)*10,TI,U$,FI:RETURN
PRINTR(C);"R",T$,U$,P$:RETURN
PRINTR(C)*10;"R",TS,US,P$:RETURN
PRINTINT(R(C)/10);"k";R(C)-(INT(R<C 10)*10),T$,U$,MRETURN
PRINTR(C);"k",TS,US,PS:RETURN
PRINTR(C)*10;"k",TS,US,PS:RETURN
PRINTINT(R(0..10);"M";R(C)-(INT(R(C)/10)*10),TI U$,P$:RETURN
PRINTR(C);"M",TS,U$,FI:RETURN
REM****ERROR HANDLING FOR FUNCTION 25***
PRINT"The Programme does not accept. the"
PRINT"cclour ";BS(C);" at band";(4". Please"'
PRINT"recheck.":FORSS=1T03000:NEXTSS:GOT0900
DATA1,10,S,2,10,1,3,1,12,5
DATA2,12,1,3,3,1.8,2.2,10,S,1,15,S
DATA2,15,1
3,1,1,15, S, 1.1S, S
DATA2,18,1,S,2,10,10,5,3,10,10,1,3,1,22,0
DATA2,22,1,S,2,12,12,S62,10,15,':
DATA1,27,S,2,10,18,S,3,27,1,1,S
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15006
15007
15008
15009

E0102,15,15,DATA1,3,
DATA2,27,
LATH_.7'

15010 DATI:1 2

15011
15012
15013
15014
15015
15016
15017
15018

:7'

18,1,3,S

1

,1O,S

P,2,2

,

J:21,1L,100,P

DATA1,47
DATP2,1'
DATP2,2.
DATA2,5
DATA
DPTA3,
DATA_,
DATA2,5e.

33,S

7,1

FIRST U.K. OFF -THE -SHELF

2,47,15,7 3,47,15,1,S
6

47,1

15019 DATA 2,47,
15020 DATA 7,47,

15021
15022
15023
15024

'ALPHADAC 16'

2,10,S

1

MICROPROCESSOR CONTROLLER

LI

1,S,1

DATA 2,68
DATA 2,_
DATA2,68,10
DATA2,5, 77

7,1,S.

FOR SYNTHESISERS

1.2,1.

1,

t

1

15025

15026
15027
15028
16000
16001
17090

DATA2,68,27.5.3,68,27,1,S.2
DATA 7,82,15,1,S.3,56,33,10.s
DATABLACK,BROWN,RED,OPANGE,YELLOW,GREEN,BLUE,UIOLET,GREY,WHITE
REM****ON LINE 360 THE SECOND BRACKET SHOULD READ (T=107) OUT SHARP****
REM****USE THEIR OWN FORM OF THE ASCII CODE****
END
1

(

Start

/Output
instructions

Convert
R1$ to variable

Fill TAE( )
and
COL$( )

Scale R to be in
range 10- R- 100
adjust P
accordingly

F

No

Yes

) and
to colours

Convert R(
P(

)

using COLE(

/Display in
tabular form

Clear

format
of entry

R1S,L

Input
entry

)

E&MM

/Output

Great when used with one or two
voices and magic with three or more
Major expansion capability which
will give greater value for money than
stand alone sequencers and other
hardware add-ons
More playing power for skilled and
unskilled keyboardists
Suitable for all synths. having
exponential control. Keyboard
controller easily retro-fitted to most
instruments

* DIG/4 now occupies full 2k EPROM
with addition of two sequencer
programs

/Explain why/

Only available from Digisound Limited

invalid

Check validitystore
in R1$ and P

capability
DIGI-1 program also includes
routines for tune; keyboard split;
portamento select; transpose and
several arpeggiation techniques.
Effects operate in real time and in
any combination

-

Look up results
store
in TAS(
in A( land Pl )

Output
instructions

The intelligent method of
achieving polyphonic control

-

Round off to
2 significant
figures

Input
function

- Up to sixteen voice
-

three colours/h:e

Convert bands
to numbers and
check validity

Advise on
error

"fil 0

Send 2 x 14p stamps for pricing information
and advice on 'ALPHADAC 16' options;
for DIGISOUND 80 modular synthesiser;
for special ELECTROMUSIC ICs; and for
TANGERINE COMPUTER SYSTEMS parts which
we are proud to add to our range of products
stocked. Fast and personal service with
technical back-up.

DIGISOUND LIMITED,
Clear
R1S,L

/

Noose display
formal and
display value

DEPT. E&MIVI/8, 13 THE BROOKLANDS,
WREA GREEN, PRESTON,
LANCS. PR4 2NQ.

Tel: 0772 683138
(MAIL ORDER -- VISITORS BY APPOINTMENT)

Flow diagram for colour code program.
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WILIMSL

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).

The firm for Speakers
HI-FI
DRIVE
UNITS

PA GROUP &
DISCO UNITS

£8.75
£8.75
£7.50
£14.95
£12.95
£21.95
£23.95
£7.65
COLES 4001
£7.65
COLES 3000
£7.95
COLES 3100
£14.95
COLES CE2000 8"
£13.60
CELESTION HF1300 II
£13.60
CELESTION HF2000
£8.95
DALESFORD D10 ferrofluid
£11.95
DALESFORD D30/110
£12.95
DALESFORD D50/153
DALESFORD D50/153 polymer£15.25
£12.95
DALESFORD D50/200..
DALESFORD D50/200 polymer£15.25
£29.95
DALESFORD D100/250
£35.75
DALESFORD D300
DECCA LONDON HORN
£89.95
£8.25
ISOPHON KK8/8
£8.75
ISOPHON KK10/8
£31.50
JORDAN 50mm unit
£31.90
JORDAN Crossover pair
JORDAN Watts module Mk III £28.50
£10.50
JORDAN Watts HE kit
KEF T27
£9.45
KEF 6110
£12.25
KEF B200
£13.50
KEF B139
£27.75
£9.95
KEF DN12
£7.75
KEF DN13 SP1106
£6.95
KEF DN13 SP1017
£63.00
LOWTHER PM6
LOWTHER PM6 Mk I
£67.75
£99.90
LOWTHER PM7
£11.50
PEERLESS K010DT
£10.95
PEERLESS DT1OHFC
£14.75
PEERLESS K040MRF
£14.25
RICHAD ALLAN CG8T
RICHARD ALLAN CG12T super £30.95
RICHARD ALLAN HP128.
£35.75
RICHARD ALLAN DT20
£10.75
£11.50
RICHARD ALLAN DT30
£8.95
SEAS H107
£10.95
SEAS H211 ferrofluid
£136.00
SHACKMAN ES units pair
SHACKMAN ES with cabs, pr £170.00
£199.00
TANNOY DC386
£159.00
TANNOY DC316
£118.00
TANNOY DC296
£58.00
VOLT 6250
£32.00
VOLT 10" ABR
£49.00
VOLT 8220
£25.00
VOLT 8" ABR

AUDAX HD12.9D25
AUDAX HD100D25
AUDAX HD11P25EBC
AUDAX HD20B25H4
AUDAX HD13D34H
AUDAX HD24S45C
AUDAX WFR15S

.

SWIFT

OF WILMSLOW
The firm for Hi-Fi
5 Swan Street,
Wilmslow. Cheshire.

E&MM
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£19.50
£24.50
£37.95
£38.50
£64.75
£81.75
£17.50
£15.75
£21.75
£29.75
£38.50
£44.00
£47.95
£51.75
£28.75
£26.75
£27.50
£26.75
£39.00
£45.50
£146.00
£162.00
£220.00
£22.50
£25.50
£24.95
£21.85
£24.50
£24.45
£24.45
£24.45
£39.95
£39.95
£54.25
£35.10
£35.10
£59.60
£63.25
£22.50
MOTOROLA PIEZO 31/2"
£4.50
MOTOROLA PIEZO 2" x 6"
£8.75
RCF L12P24
£63.50
RCF L12P24
£63.50
RCF L12P11C
£82.75
RCF L15P03
£68.95
RCF L15P/100A
£85.50
RCF L15P/O6C
£87.75
RCF TW101
£39.95
RCF TVV25
£21.95
£18.75
RCF TW105
RCF H2010 flare
£8.75
RCF H4823 flare
£32.50
RICHARD ALLAN HD8, HD8T £21.25
RICHARD ALLAN HD10, HD10T£22.95
RICHAD ALLAN HD12P
£31.25
RICHARD ALLAN HD12 super £41.75
RICHARD ALLAN HD15
£55.25
RICHARD ALLAN Atlas 18
£99.75

CELESTION G12/50TC
CELESTION G12/80CE
CELESTION G15/100CE
CELESTION G15/100TC
CELESTION G18/200
CELESTION G18/250
FANE CLASSIC 10/100
FANE CLASSIC 12/50
FANE CLASSIC 12/100
FANE CLASSIC 15/100
FANE CLASSIC 15/150
FANE CLASSIC 15/200
FANE CLASSIC 18/200
FANE CLASSIC 18/250
FANE DISCO 100/2
FANE GUITAR 100L
FANE GUITAR 100B
FANE PA 100
FANE BASS 100
FANE STUDIO 12L, 12B
GAUSS 12" models
GAUSS 15" models
GAUSS 18" models
GOODMANS PP12
GOODMANS DI12
GOODMANS GR12
GOODMANS Hifax 50HX
GOODMANS Hifax 100HX
McKENZIE C12/100GP
McKENZIE C12/100TC
McKENZIE C12/100 Bass
McKENZIE C12/125GP
McKENZIE C12/125TC
McKENZIE C12/200
McKENZIE GP15
McKENZIE TC15
McKENZIE C15 Bass
McKENZIE C15/200
McKENZIE C10/100

^,

WILMSLOW 4,

SPEAKER

AUDIO

K ITS

KITS FOR MAGAZINE DESIGNS etc.

Speaker kits. Prices per pair. Carriage
£3.95 unless otherwise stated.

Kits include drive units, crossovers, BAF/Long fibre wool etc.

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
£73.50
KEF Ref. 104AB (carr. £51
£133.00
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
£67.50
RICHARD ALLAN RA82
£106.50
RICHARD ALLAN RA82L.
£116.50
RICHARD ALLAN Super Sarabande 11£169.95
SEAS 223
£42.50
SEAS 253
£67.00
SEAS 403
£79.95
SEAS 603
£134.95
SEAS Disco 47
£167.50
SEAS Disco 47 cabinets, pair, assembled
(carr. £15)
£167.50
WHARFEDALE Denton XP2
£31.45
WHARFEDALE Shelton XP2
£40.40
WHARFEDALE Linton XP2
£56.20
WHARFEDALE L60
/52.50
WHARFEDALE L80
£72.00
WHARFEDALE L100
£87.00
WHARFEDALE E50
£129.00
WHARFEDALE E70
£160.00
WHARFEDALE E90
£249.00
WILMSLOW Audio WE50 Total kit - Wharfedale 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 WE90 Total kit as above
but with E90
pair £330
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 cabinet covering, input panels, protective fuses,

for a pair of speakers
Carriage £3.95
unless otherwise stated
Prices per pair
Everyday Electronics EE70
Everyday Electronics EE20

£144.00
£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
1/2109.00

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 are available for
LS3 micromonitor, B SC3, HFP cornpact monitor, EE20, EE70, Wharfedale E50, E70, E90 (also E90 in Pro
disco style).

Wilmslow Audio BA1 sub bass amplifier/crossover kit
£37.95 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 1.7.81
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 S3 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.

F-`11 Lightning service on telephoned credit card orders!

nuts, bolts etc. An ideal high quality disco
speaker for amplifiers up to 150 watts (disco)
or 200 watts (domestic Hi-Fi)
each £187
carriage £8 or £369 pair carriage £10

CARRIAGE & INSURANCE
Tweeters/Crossovers

70p each

Speakers:

4" to 61/2"

90p each

8" to 10"
£1 .10 each
12-, 13" x 8", 14" x 9"f2.00 each
15"
18"
Speaker Kits
Mag. Design Kits
unless otherwise stated

£3.00 each
£5.00 each
£3.95 pair
£3.95 pair

WILMSLOW
o1

The firm for Speakers
35/39 Church Street,
Wilmslow, Cheshire.
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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.

Musico Resynator

horizons without subverting his tech-

nique to the potentially (for him, at

then compared to an internal A440
reference, the FXO then being auto-

pitch to voltage converters and
envelope followers are conventionally those synthesiser peripherals that attract little interest from
most musicians, possibly because
the average synthesist and synthesiser manufacturer is more con-

least) dehumanising demands of synthesisers.
Pitch to voltage conversion can be

matically returned to the new interval.
A standard analogue envelope follower, patched to a VCA, tracks the

cerned with trying to extract the

maximum information from the way
the keyboard is played than con-

sidering any other type of human

input. Moving away from this restric-

ted point of view, there's obviously
great potential in providing an interface between the sounds of the instrument, with the human input that
initiates it, and a synthesiser to rein-

terpret the original musical intentions. A number of manufacturers,
Gentle Electric, for instance, make
very good pitch to voltage converters
that -will more or less faithfully track

any pitched information fed into it
from voice or instrument, and then
produce a control voltage with which
to control a chosen synthesiser. This
sounds fine in theory, but many
musicians that aren't suckled on syn-

effected by a variety of means, including the use of a phase -locked
loop which locks onto an input fre-

ROM and controlled by a second

the demonstration

'Timbral Image Modulator', and it is
very effective in animating the output
of the synthesiser in a way that's far

I

heard using

microprocessor. Musico call this their

guitar and voice input. An important
feature is that decay time follows the
input signal unless it's overriden by
using a footswitch.
So far, we've covered the pitch and

less predictable and infinitely more
interesting than most filter sweeps.
The idea isn't unique, though, as the

envelope analysis performed by the
Resynator; what about timbral considerations? It's here that feel that

Phase -filter produced by Blacet
Music Research in the States uses the
same principle: in their case a 14 -step

Musico go way beyond this level of

Musico haven't gone far enough.

variable digital waveform generator
controls a Curtis Electro-Music VCF
chip to shape the frequency content
of a signal fed into it. To sum up: the
Resynator tracks a variety of input

technology by using a Digital Fre-

I

Practically everyone must have heard

quency Analyser that converts pitch
to bits of digital information at a fast

the products of analysis of voice

but variable sampling rate for pro-

blue sky, the vocoder. In analogue
terms, this involves a lot of bandpass filters and envelope followers

cessing by a microprocessor. Sampl-

ing of the input occurs every 40

microseconds, which results in very
couldn't
accurate pitch tracking.
ascertain what routines were being
used to process the pitch data, but I
presume that a clean-up operation is
I

performed, the fundamental pitch
being sorted out from overtones. The

digital data from the CPU is then
converted to an analogue control

strument that needs a considerable
amount of knob -pushing to get anything interesting or useful out of it.
wouldn't be surprised if this explains
the rather chequered career of guitar
synthesisers and the like.
So, the first step that Musico have
taken with their Resynator is to integrate a synthesiser section within the
same package as the interface and
then normalise the functions of the
synthesiser so that it is totally geared
towards the performing musician
wishing to expand his instrumental

voltage with which a principal VCO,
offering sawtooth, square or variable
pulse waveforms, is controlled, in
addition to a second VCO, called a

60

dynamics of the input signal pretty
accurately as far as I could tell from

quency and adjusts an internal VCO
until the frequency difference is
nulled. The voltage necessary to do
this can be sampled and then used as
a control voltage for a synthesiser, but
the limitations imposed on the sampling technique and rate invariably lead
to mistracking of the input frequency.

thesisers find problems in relating
their technique to an electronic inI

Shape" in the photo).
The filter envelopes consist of a
variety of more or less complex filter
sweeps initiated by respective stepped control voltage patterns stored in

'FXO' (effects oscillator), which can be

configured to provide harmonising,
phase -synching, or various types of
overtone synthesis as a result of being
modulated by the principal VCO.

An excellent facility that the Resynator possesses is the ability to set
the tuning relationship between the
two VCOs by merely pressing a foot switch and playing a note which is

formants in the shape of that pie in the

and is usually pretty limited in terms

of sampling accuracy. Digital frequency analysers, on the other hand,

produce some fairly remarkable results when applied as vocoders, as
evinced from work being currently
carried out at Stanford University in
the States. I'd have thought that it
would be valuable to use the DFA in

sources with terrific accuracy, though
haven't heard its performance with
I

signals of high transient content or
ultra -rapid pitch variation, but it is
strictly a monophonic device and
makes no attempt to perform any
timbral analysis on the input signal,
which, it seems to me, is a serious
omission considering that its main
selling point is the digital frequency
analyser. As a live performance addi-

the Resynator for VCF control by using

tion its range of footswitch controls

the processor to analyse harmonic or
timbral information. This doesn't
mean that one is forced to copy the
input signal faithfully; instead, really
interesting and potentially useful

and easily -comprehended panel con-

sounds could be derived from digitally cross -patching the results of
timbral analysis, i.e., low harmonics
could trigger a high filter sweep and
high harmonics a low filter sweep.
What Musico do use, though, is a

VCF that can be patched to eight
different 'filter envelopes' ("Select a

trols must make it a very attractive
proposition to the musician normally

scared -off by synthesisers. To my
ears, the basic sound isn't wildly
different to that from other quality
monophonic synthesisers controlled

by an external input, and for a UK
price of approximately £1,200 it is
very expensive.
David Ellis
The Musico Resynator is distributed solely
by Syco Systems, 20 Conduit Place, London
W.2 (telephone: 01-723 3844).
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CASIO VL-TONE
Iishard not to feel incredibly jealous of a company like Casio;

11111111

packing all that the VL-Tone does
in one 64 -pin chip is pretty remarkable by any standards of such VLSI
technology, and doubtless the age of
the technodegradable, if not biodegradable, keyboard is close at hand.

1

II

11 III II III

The VL-Tone may also be a manifestation of the inscrutable Japanese

sense of humour, in that it's taunting both the consumer as to what the

future holds from Casio and their

Casio VI:Tone.

competitors to come up with something better.
One of the many interesting features provided by the VL-Tone is a
.

numerical read-out of the pitches
entered from the push-button keyboard. The display shows the last
three notes entered with the last note

pressed on the right. However, the
numeric code doesn't follow the stan-

dard alphanumeric convention for
designation of notes, though it's perfectly easy to understand, and I wonder how useful it is in practice. Playing
the keyboard in real time demands
super -agile fingers, as the inter -octave distance is only about half that of
a normal keyboard, and digital flights
of fancy aren't really practical or to be
recommended unless you've got halfsize hands.

RECORDED ON

The presets on offer give a reason-

CASSETTE NA

able variety of sounds that are fairly
usuable as they stand, though the
quality tends to depend on the octave
setting chosen. The five pre-programmed instruments are: Guitar (good in
low register, but poor elsewhere),

Lan
Inside the VL-Tone - the VLSI chip can be seen to the left of the ribbon cable.

Flute (fairly rich in low and middle
registers, but thin in high), Violin

sequence can be effected either by
real-time playing or by a one -note -

(rather unpleasant throughout all re-

at -a -time mode of entry. If the former

gisters, but just about okay in low

method has been used, selecting

register), Fantasy (better in high than
low register, but doesn't do anything
for my fantasies), and, finally, Piano
(the best of the lot as far as all three

'PLAY' and pressing 'AUTO PLAY' will
result in the sequence playing back as
recorded. The tempo of playback can

be adjusted from -9 to +9 and the
instrumentation and octave select

registers are concerned). All these
presets in their various registers can
be heard on the 3rd E&MM demonstration cassette, and the low piano is

varied during playback. There's also a

used to provide the top line in the

by note. Given the limitations im-

"one key play" feature that allows a
sequence to be stepped through, note

Bach example.

The sixth position on the instrument select switch points to the
feature that sets the VL-Tone apart
from other regurgitating music
machines. This option provides the
user with the ability to program the
chip to produce sounds with a Ares)

posed by the keyboard on virtuosity,

it's actually more practical to enter
notes step -wise and then rhythmically
step through the sequence using the
two "one key play" keys. Apart from a
single run-through of a sequence, the
VL-Tone can also be programmed, by

Figure 1.

By selecting the 'CAL' function at
the same time as 'ADSR', after pressing 'MC', the string of eight values can

and more a real instrument. However,
this impression of its capabilities

be entered from the keyboard and
then stored, by pressing 'M+', in the

shaping, you first have to catch your
waveform, and Casio provide another

same memory as that used for the VL-

side. The usual quasi -percussive fodder is provided, with some quirky
additions like "Beguine" probably de-

Tone's alter ego, the calculator, of

signed to beguile you (sorry). The

nine varieties of this, ranging from
those used in the presets to cor
anglais and three falling under the
description of "electro-sound". The
list of programmable variables is
completed by values for vibrato and

which the less said the better. Switching back to 'PLAY' or 'REC' then allows

you to use the newly programmed
instrument. Some typical programmed examples might consist of the

chiffs of digital noise are better than
normal in producing hi -hat sounds,
but the armoury is let down by some
awful bongo sounds which are too

cribed envelope, vibrato and tremolo.
Casio split the standard ADSR into five
different parameters (see Figure 1),
each of which can be assigned a value

of 0 to 9. To perform this envelope

tremolo, which gives you in toto:
a = waveform type
b = attack time
c = decay time
d = sustain level
e = sustain time
f = release time
g = vibrato speed
h = tremolo speed
E&MM
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following values:
Cor anglais: 61079130
Synth: 70099924
Flute: 33099130

As Casio point out in their multilingual instruction booklet, there are
an awful lot of combinations possible;
they suggest a figure of 80 million,
which is fine if you're a pedant, but
optimistic in practice. Anyway, it all
goes to make the VL-Tone less of a toy

doesn't extend to the auto -rhythm

pressing 'DEL' and then 'AUTO PLAY',

to repeat the sequence four times.
With the right ADSR programming,
the VL-Tone would make a pretty
reasonable

general

purpose

se-

quencer but for the fact that the
sequence stops after four plays; a big
drawback, this.
The VL-Tone offers a tremendous

As there's no attempt to produce

amount for its low cost, although
several of its limitations could have
been put right in the design stage
from a few chats with musicians.

any bass sounds, let alone a kick

Certainly, it includes facilities that will

drum, the whole thing sounds rather
tinny and lacking in substance. It's a
great shame that Casio haven't extended the VL-Tone's programmability to the percussion side as well.
The VL-Tone also incorporates a
100 -note sequencer that can be pro-

no doubt be developed by Casio to
make it the 'record a tune anywhere'
instrument. Over 100,000 VL-Tones
are being sold per month in Japan

high and too tuned to be comfortable.

grammed and run in a variety of ways.
After selecting 'REC', entry of a

alone and in the UK, reports from
Turnkey Ltd. and Tempus Ltd. show
outstanding sales, in particular to
younger musicians.

David Ellis

UM
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ne of Irmin Schmidt's concepts
about making music is putting
people together in a group who

would not normally play together in
order to induce new musical ideas.
For example, in his last piece of film
music for TV, he took an accordionist
from a Belgian dance orchestra and

put him with a free jazz trumpet
player. The mix of different styles,
personalities and musical experience
initiated new ideas.
Spontaneity and collaboration are

therefore key words for Irmin. His
background as a classical musician

and member of the German 'Can'
group has given him a unique wealth
of musical experience. He has been
influenced in many directions: by

Can's approach to playing modern
music in a free spontaneous way; by
his association in New York duringthe
'60's with La Monte Young, Terry Riley

and other 'avant-garde' composers;

by his performing and conducting

't*

operatic and orchestral works from
classics to Debussy, Ravel and Cage;

and his special liking for impressionism, ethnic music and jazz. He
studied with the Hungarian
composer Ligeti and undoubtedly his
also

tuition in orchestration over several
experimenting with tone
colours and instrumentation - helped
put this kind of album together.
His collaboration with BrunoSpoerri came from his use of Bruno's
studio in Zurich, only to find that
Bruno had much to contribute.
I rmin's natural desire towards 'collective' composition led to their successful partnership on the album. He
identifies his approach to Toy Planet
years

-

Classical styles with synthesiser
simply because it is a new instrument
is

not the way he feels electronic

music should be going.
Toy Planet came about like most of
his music, in a spontaneous way. All

its conception may appear to have
been very carefully composed and
totally organised from the outset, but
this is not so.
'I'm not interested in having a
concept, writing it down and then

getting as near as possible to the
original idea. I'm much more interested in the process of making,
through spontaneous steps. Toy
Planet pieces were all made from this
kind of spontaneous composition,

with Debussy's three 'Images' and
'Jeux' pieces, that do not contain
development in the classical sense,
but rather have music that portrays

from Bruno and myself contributing

one image that is explored. 'You don't
leave this picture to go elsewhere - it's
like being in a room and looking
around, for every wall is different, but

the piece

you never leave the room. Mahler

title. Then it's important to explore

has this feeling for me in his second
movement of the 4th Symphony
where everything seems to be based
on the first eight bars. I also enjoy the
orchestral works of Messiaen. So

that world - the more you do that, the
stronger and the more satisfying the
piece will be.
'What you have to be careful not to
do is simply to produce in the end a

classical developments are not for
Irmin and emulating Baroque and

piece that is merely a collection of

RECORDED ON
CASSETTE NO .3

01110;1

ideas. When you are collecting ideas
you always come to a point where the
image is settled, maybe long before
is

finished, and it's the

material that gives you the image - not
that you conceived a title and worked
rigidly to achieve a work based on this

effects. If you go back to the early days
of Stockhausen and Boulez, technical
progress was thought to be the actual

process of using electronics to make
music - the scientific applications
were more important than new ideas
in musical composition. So the final
image is not so much a soundscape
that gives a visual picture, but rather
affects human emotions in different
ways.
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Irmin Schmidt and Bruno Spoerri in Zurich.
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over again to get it right.

0

1 'y

'Once again, we might find

chance a new combination of rhythms
would be created through these errors
and so we would keep these.

'Bruno plays both Lyricon instru-

"Basically,
still feel I'm a rock
musician (it is the element of rhythm
that is important) even though my
background is classical.
'Here's a point about listening and
I

evaluating. You must listen from a
distance. When
lived in Bruno's
I

house in the basement room with the
studio right above, I used to hear my
recorded music in a different way, and
what
had considered to be the
strongest rhythms were often dominated by other elements had not
even thought about. If you're sitting in
I

low pitched choir voices, a deep tone
made through various filters, and also

sounds from the Prophet and EMS
synthesisers. De -tuning is employed
to create the pulsating, phasing
effect. The superb reverberation

depth throughout the record comes
from the Lexicon Digital Prime Time
delay.

The

reverberation

created

gives the necessary depth to the

front of the loudspeakers, you can
easily focus on particular sounds
which become the main rhythmic
elements, whilst the general listener
a

different impression

Instruments and
Equipment
Irmin is the first to admit that the
musical equipment used to make Toy
Planet was nothing out of the ordinary.

There was a Prophet 5 synthesiser
along with the large EMS Synthi 100
studio model which Bruno had much

To

Life". The more metallic highpitched filtered sounds came from

made us try and get a more realistic
effect, yet still electronic. It is at times

the Lyricon or the Prophet 5. Other-

like this when trying to choose the
best effect that Irmin's wife, Hildegarde, also adds her criticisms and

wise all other sounds are electronically

derived (except for the rhythm

Multi -Layering

Bruno's studio, where Toy Planet
and

not

over -sophisticated.

Irmin

asked Irmin how he created

reminisced to the days when Can

sounds that appeared to contain vast
amounts of multi -tracking.
'A lot of this is obtained from using
such effects as the British AMS delay
and harmoniser, as well as the Syn-

started by making records just on two
Revox stereo tape machines and little
supplementary technical equipment.

was used for the "train" piece for
example. Here it was triggered from a

real train recording inputted to the
Prophet, Vocoder and then to tape.
Both phasing and frequency shifting
were used throughout the album, and

record with a bass drum line that

ideas.

guitars on Yom Tov).'

was recorded, is in fact quite small

tovox Vocoder from Holland which

track), plays a series of syncopated
notes interjected through the continuing percussion and chords.
Irmin pointed out: 'The first technical step was to record a "pulse track"
which came from hearing one day a

Planet Making

I

multi -textured sounds. The Tenor
Saxophone from Bruno (who in many
ways provided the main ideas for this

ments (1 and 2) on the record, along
with Tenor Sax and Sopranino, the
latter only used on "Yom Toy" for the
solo and on "When the Waters Came

images, making the sounds stretch to
a distant aural horizon.

I

will have
altogether.'

by

Irmin emphasised, 'As long as you
accept the limits of your instruments,

then any music can be made. Toy
Planet would be absolutely impossible to reproduce again - for a live
performance or even another studio
recording.
'This record is done in a way I've
never tried before and the next will be

'I like my pieces to generally start
and end in the same key and I enjoy
quoting from other works.'
So the piece starts and ends in A

minor and at this point it begins its
first change of key (up) for a repeat of

the melody again - sax improvising
with it. Another change of key again
upwards and a full band effect
provides the melody, almost like a
trumpet line-up (it's actually the
Lyricon with nine overlays). On the
third change of key, as the music
works to a climax, the added reverberation gives a feeling of space from
the 'forest' as the sax improvises and
the electronic drum soars up in pitch.

The next change of key uses
synthesiser strings, flute and other

the complex rhythms were derived
from three different drum machine
outputs. These were controlled by
Bruno using triggered filtering from

different again.' A sign of the times
surely, for so many electronic music

the EMS Synthi 100 (which also sent

exploring new methods and I'm not

triggers to control the drum mach-

interested

ines) and this would take out certain
patterns and allow considerable
changes to be made. Meanwhile,

ideas. Often there is pressure on a
composer to repeat a successful style

was working with the Frequency
Shifter, moving the pitch of congas,
bongoes and other drum sounds up

started over 12 years ago, we tried
different styles on each of our early
albums and yet they all retained the

Even noise inherent on an inferior set-

and down. "Seven Game" gets most of

feeling of Can and couldn't be anyone

his wide musical experience gave him

music!'

reaction to the rhythms being
generated.
'Sometimes we would make up tape
loops with these recorded rhythms. In
"Toy Planet" piece we used the tape
loops that were recorded as individual
tracks at full volume on our 24 -track
machine and then faded these in and
out at mix -down stage. The problem

else.
'The

music': 'I wouldn't really judge it in
terms of quality, because there are

improved to reduce system noise. Its

dual 60 x 60 patchboards are very
versatile and the peculiar interfacing
has its advantages for Irmin.
'That's what I mean by pre -conceptions - if you just use the electronic
equipment you have to create your
sound, forgetting anyone elses "interesting ideas" and simply see what
you can get out of your equipment.

up can be utilised as part of the
All the choirs on Toy Planet are
done by a special keyboard that uses
disc programs - one for violin and one
for choir were used on the recording.
'Aah' sounds were changed later with

filtering techniques so you might

think you are hearing vocal words, but

in fact it is all from this basic 'aah'.

I

its

rhythm from my spontaneous

With the piece Toy Planet, I began to

with this technique is the same as

imagine certain words myself and

adding drum machine layers - getting

probably people would quickly begin

to make their own native language
connections.
Other instruments that are important on the LP are the Eminent Organ,

which incidentally did not give the
strong plane rumbling between two

tracks on side two as you might
suppose. This was a combination of

accurate synchronisation of these
from one trigger pulse. In "Seven
Game", 12 complete "percussionist"
tracks were merged together and this
was quite a difficult task as ourtrigger
pulse was operating at high speed and

tape drop -outs or any fluctuations
would cause errors in synchronisation. This meant starting over and

composers feel this way.
'I'm always seeking adventure and
in

repeating

previous

or approach, but even when Can

four
months to complete, for Bruno and I
record

took

around

had other work to do in between.

I

always have quite a lot of film music to

prepare and I enjoy this very much the scripts give me so many new ideas

to work with. My approach to com-

posing for films is to find musical
themes and ideas that inter -relate

melodies with the sax and finally
reach a major triad ending, reminiscent of Beethoven's Pastoral Sym-

phony (last movement). The saxophone has the last word on a very
smooth sustained echo (a seventy
second delay on the Lexicon) that
(leaves a gentle tinkling and atmospheric rustling in the distance.
I asked Irmin whether he felt that

more scope for 'producing better
plenty of younger composers who are
untouched by classical music and yet

come out with music that

is

so

surprising and contains such strong
ideas.

'The complex rhythm track (built
up on our 24 -track machine) inspired

and thus link up scenes and the whole
film generally.'

us with the idea of a melody that
comes again and again over this
rhythm, and the actual theme was

Exploring the Planet

eventually derived from Bruno's experimentation. Whenever Bruno im-

I discussed my own general analysis of pieces on Toy Planet with Irmin,
who commented as I went along.

The Seven -Games

provised solos, these often took place
at widely spaced periods of time and

then one day it would turn out to be
the right one.

This begins with a 'water bubbling'

'Being aware of time is another

background that is purely electronic

important aspect of composition. You
feel this in ethnic African tribal,

and a 'whistle' motive repeated freely.
Free drum rhythms emerge from the
constant 'crickets' buzz as the volume
of the forest life on the Planet

increases. Slowly a steady rhythm
becomes a driving force for a haunting synthesiser theme accompanied

by off -beat Prophet 5 chords. The
theme is repeated a la Ravel with

64

preset sounds that improvise weaving

Balkan folk and Red Indian music
which I listen to frequently. Because a
piece often contains a 16 -bar theme,
you already have some indication of
timing and formal pattern but it is still
an instinctive feeling that a musician
gets for the need to change or end a
piece. You could say that this opening
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music on Toy Planet has a structure
that rises to a peak and then fades
away. This process of fading out the
end of a piece still has to make

'When Bruno and I were working on
the record in Zurich, we always

you have perhaps an ethnic flavour for
the Planet. Now 'Springlight Rite'

started at 10.00 a.m. and worked all

provides the ritual spring feast and,
although formalised like the 'Toy

musical sense. For example, a fade is

times worked with the sound engineer, who played an important part in
setting up the levels and images for
the LP, but most of it was done with
Bruno working alongside. The record-

ideal for giving the feeling that the
music can go on for ever.'

Toy Planet
From the atmospheric rustling,
distant voices approach (like Hoist
'Planets'), forming a beautifully refreshing and space -like sound that
stretches across the stereo field, and
ebbs and flows through a mixture of
echoed chords and solo voices. The
echo effect gives the momentum for
the piece, making the tinkling percus-

sion "beat" in time. Filtered peaks
wander through harmonics as the
voices continue - a new chord is
heard that returns with harmonics
built up through the centre voices
echoing with left and right melodies.
The music reaches a hilltop and then

sinks again to start once more. It's
hard to define a key feeling, but all the

time the music seems to move to
another tonal level. As it dies away,

voices almost produce words and
finally wander away, leaving the
tinkling.
questioned Irmin about the
harmonic structure. 'This track took
several weeks to produce and the first
I

harmonies came from us playing
melodic lines that were made into
tape loops for layering into sequence
patterns and chords. By changing the

playback speed of the loops and
mixing these with the original, we
produced a very complex harmonic
structure. For each loop and each

day until around 8.00 p.m. SomeI

ing was made on a 24 -track A800
Studer machine with a large MCI
mixing desk (see photo), with the final
mix in stereo.

Two Dolphins Go Dancing
This has strong Euro-disco style

drums from the EMS with a dominating metallic 'scrape' that adds to
these rhythms. There's a short theme
on typically filtered
synthesiser

sounds from the Prophet against
steady 2 -beat Prophet chords, whilst

the rhythm continues against plenty
of syncopation in the background.

The Tenor sax melody contains a
Ravel quote (produced spontaneously here by Bruno) and finally becomes
an improvisation over what appears to
be a repeated 2 -chord pattern a
semitone apart.
Irmin explains: 'The metallic
scrape came from some 30 overlays

that included tracks from the "tinkling" effect in "Toy Planet" and a
number of "horror" type rattling,
screaming sounds. These were pulse -

gated to achieve the metallic "slice".
'The final dual chord effect is really
just a single B major seventh chord
that has its alternating feeling from
emphasising lowest or highest notes
of the chord.'
Yom Toy

step we overlaid as many as 16 loops
and of course you then create some
strong dissonance effects. Don't

This is an old Russian gypsy theme
based on the chords: Cm G7 Cm C Fm

forget that every loop had its own

opens with strings accompanying.
Irmin gets this superb string effect
from at least six overlays done with
separate deep, mid and high tracks

specific pattern to begin with as well!

The choir voices also are always
single lines that have been overlaid to
achieve harmonies.'
An interesting point is that all the
overlays get their own particular
position in the stereo field, from left to
right with the pan control, and front to
back by using increased reverberation depth.

'When you work with electronics,
there

are

strong

psycho -acoustic

effects created which come much
more from what you associate - from
your brain picking up certain patterns
that are associated with natural
events, and this makes you feel that a
sound is far away or near to you when
its aural proximity has not really
changed at all! Just as visual patterns
can suggest shapes that really don't
exist. The secret of making, say, 20
loops is to make just one, listen to it,
experiment and then decide on
whether you want another loop or not
to go with it. This way, every element,
every step is spontaneous and of your
creation - but still balanced with your
awareness of building a form.
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F G G. A romantic saxophone theme

with or without phasing. High pitches

are particularly important and very
gently provide that extra realism.
'When I came to Bruno's studio,
was in fact intending to make a solo
record and I had already recorded this
gypsy piece for use as a basic track.
The three guitars from the gypsy band
were treated through the vocoder and
the Prophet was added as well.'
The title is a Hebrew one meaning
'Happy Day' and certainly the piece
contains this feeling and excitement
from the various Lyricon and Prophet
I

sequences
Planet'
piece,
uses
created over several days that all tend

to merge their rhythms and harmon-

ies at particular points. Here's one
instance where you could just not
have recorded this piece in a studio
when time is a premium. 'Tibetan
horns' come from the Lyricon and
seem to echo to each other trom
mountain tops in different spatial
positions.

'Writing and notation is so difficult,
we even tried to photograph the
settings with a Polaroid so that we'd
get it right the next day - yet temperature, minute adjustments and even
your own listening can still change the
whole sound image. Reverberation is
added here on the individual tracks
although it's sometimes left until mix down of a larger group of sounds. It
ends with a magical "fire" and

"bubbling" effect, which came by
chance during a recording of the
Eminent organ using several mics. As

we played it back, we heard this
"whispering" effect from the tape that
was really a subtle feedback from the
mics and unanimously decided to use
it. Irmin appreciates that "music, like
emotion, is often dependent upon the
inter -action of people".'

Rapido de Noir (Last Train To
Eternity)
Irmin has always been facinated
by the sound of trains. 'I have always
heard voices from train sounds and
wanted to use this "train" element on
the record. Bruno happened to have
this "train -over -the -tracks" sound on
tape. All through the piece, the

rhythm of the train wheels on the
railway line is evident.

'Initially, we built up a six -minute
train sound from various recorded
loops of the real thing. Two methods of

treatment were then used - first we
the sound through various
devices including Vocoder, EMS and
Frequency Shifter. We then kept
overlaying these train sounds so that
we created an interesting image.
Second, by filtering we removed
sent

certain parts of the train sound and
used this as a trigger for gating
sustained Prophet chords. The Vocoder chords were also triggered in this

way. The result was to make all the
music appear to become part of the

solos against the persistent guitar
theme. After this seemingly wild
improvisation there's an abrupt yet
typical folk ending to this exciting
dance style piece (that might seem

train noise. The last stage was to mix

out of place here), but it has a warm
and enjoyable effect that is an ideal
contrast at this point.

the tape, did not like it at all so that
Irmin felt obliged to do it all again!

Springlight Rite
The whole record is like a fantasy
of invented cultures, feast and rites
and in the previous track 'Yom Toy'

these in various forms so that the
listener finds it hard to perceive
music/train changes.'
Hildegarde was in London at the
time and when she received a copy of

After a short time, a distorted
guitar/violin solo sound (actually
done on the Prophet) has wah-wah
treatment and the strong resonance.
produced from the peaked overtones

gives

movement to the

sounds.

'Rapido de Noir' is a fascinating
atmospheric piece which musically
conjures images of travelling across a
mysterious Toy Planet.

When the Waters came to Life
Irmin achieved the largest number
of overlays he has ever created in this

piece - 112 layers! So the 24 -track

was used five times over for mix
downs. The more common orchestral

kind of sound available on preset
just didn't provide
enough animation for Irmin and this
synthesisers

was the only way he could achieve his
orchestral images. Once again,

spacial placement of sounds is important and moving images can be
heard that are overlaid at twice speed.

These were gradually multi -tracked

into two tonal groups and as this
'backing' was playing, Bruno would
improvise.
'Whenever I felt it was right, I would

change tonalities by fading in the
other group of channels. So here I was
playing "Sliders"! The last chord of B

major has 112 layers to achieve this
very rich feeling and was a conscientious reference to Wagner.
'The track begins with a link from

the previous train piece that has a
deep melancholy sound. For me, it's
as if the whole sky held this rumbling
intense tone under its dome -a sound
of some huge plane.'
Once again, getting final balance
just right is so important. 'Using
electronics is inventing instruments
at every step - not using them just as a

"brave new world" feeling that we all
have when playing new instruments.

The basic problem of working with
synthesisers is that you don't work
with a musical instrument that has
grown over hundreds of years - each
time you use a synthesiser you invent

an instrument and in that moment
you use it.'
Irmin is now in his early 40's (and
Bruno too) and it is likely that he and
the other members of Can will come
together in the not too distant future to
make another record. For the present,
he plans to build himself a new home
in France.

Through his Toy Planet he has
shown that experience, coupled with

spontaneity and collaboration, can
offer the dedicated musician new
possibilities in the creation of electronic music.

Mike Beecher

E&M M

Toy Planet is available from Making Waves
Distribution, 10 Southwick Mews, London
W2 1JG. Tel: 01-262 7377.
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THE CREME DE LA CRÈME OF ELECTRONIC ORGANS

Easier to own than you think!
Believe it or not WERSI organs were designed for those
who wanted to build their own organ but never conceived
it possible. The WERSI concept is to make assembly an
automatic step-by-step procedure. NOW even the
humblest do-it-yourselfer can construct a WERSI organ

demonstrators who will be delighted to demonstrate any
instrument. Additionally, talk with one of our engineers
who will show you one of the WERSI kit -pack systems.
(Electro Voice customers are guaranteed full after sales
service plus engineering support).

experience isn't necessary, just the desire to own an organ
which is technically brilliant and is guaranteed to produce

WERSI

-

the world renowned WERSI sound.

about taking the plunge - Electro-Voice are WERSI
specialists and whilst giving you the opportunity to see,

. one of the world's most desirable instruments

WERSI HOLIDAYS AT PONTINS

hear and play the complete range of WERSI instruments at
any one of our fully equipped showrooms, we will be more

See the full range of Wersi electronic organs & kit packs at the

PONTINS PRESTATYN Organ Festival (29th August to

than happy to discuss in full the advantages of building
your own organ.

5th September). Details of the Festival Programme and Accommodation are available from ELECTRO VOICE head office.

Seeing plus hearing equals believing, so, why not come
along to one of our studios and meet one of our resident
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Ipswich, Suffolk
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IpswIch

Town Centnt

66

.

P.S. Home Construction offers you the bonus of saving at
least 60% of the completed instrument price.

Perhaps you have toyed with the idea but are still hesitant
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- easier to own than you thought!!
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Or anTalk

Ken Lenton-Smith

CARE & MAINTENANCE

Electronic keyboard instruments
are somewhat like cars in that

maintenance can tend to be
neglected if all is going well. In both
cases, this policy is short-sighted for
fairly obvious reasons so it seems well

worth while mentioning a few points

concerning the care and maintenance aspect.

The condition of the cabinet will
largely determine the trade-in value
of any instrument: its covering is
usually a high -quality wood veneer,
which can be damaged easily. Some
instruments are finished in laminates
similar to Formica and, although
cheaper and more durable than wood,
are possibly less attractive to the eye.

An organ is often the focal point of a

room's furnishings and should be
accorded the same treatment as a
good suite of furniture.
Woodwork

The owners guide may contain
recommendations but otherwise a
proprietary wax polish will be suitable.
A secondhand instrument in dirty
condition should first be wiped down
with a wash leather, then given a wax
polish treatment.
If a veneer is struck hard enough

by anything - including a vacuum
cleaner - it may lift locally. In due
course this will catch on clothing or a
duster and probably come adrift and a

piece will get lost. At the first indication of loose veneer, mix up a small

quantity of warmed Araldite and insert it between veneer and body

woodwork with a thin knife blade.

If the organ is constantly trans-

Intermittent contacts can usu-

unless it uses a strong vinyl finish
designed for this purpose. Shuffling
down a passageway with a heavy in-

ally be accessed by lifting the keyboards on their hinges. As plastics
are used extensively, carbon tetra-

strument is hard work and usually

chloride is not the best choice for key

results in bruised ankles. If two large
pipe brackets are screwed to the back
of the console, a pole can be passed
through them and the organ carried in
'Sedan Chair' mode. A piano or organ
trolley makes lighter work of the task,
as does a tail -lift truck. Road surfaces

contacts. The precious metal sur-

and cornering make it essential to
rope the instrument inside the van.

plastics casting: sometimes it is pos-

Most organs are completely top-heavy
and only a few weeks back I heard of
an organ toppling over in transit, with

pushing out the pivot, so exposing the
contacts inside the box.
Both the clearances and shaping
of contact springs are often critical so
the cleaning operation demands
great care.

consequent damage to the pedal board.

Always keep the instrument's back
in place when moving it as it is only too

easy to damage circuit boards when
trying to find a good handhold. Spring
reverberation units should be locked
to avoid damage when moving and
owners of tone -wheel organs must
lock the generators. In these earlier
Hammonds, the generator assembly
is suspended on coil springs: by

reversing the sleeves on four bolts
found under the generator shelf, the
generator is pulled down into contact
with the shelf for transportation. Without this precaution, the valuable (and
now irreplaceable) tone -wheel gene-

rators will be free to react to every
bump in the road, with consequent
damage
to
mechanism.

frame

and

drive

Press the surfaces into close contact

Keyboards & Controls

and Sellotape the edge tightly until

Relatively few commercial instruments have a fall to cover the keyboards, which does help in excluding

the epoxy resin has set. Excess resin
can be taken off with a damp rag at the
time or removed before the resin has
fully cured.
The factory finish is often
a sprayed mixture of stain and polish,

dust from the contacts. Keys and

so that scratches will often appear
lighter than the surrounding wood-

sive polish should be avoided as it can

work. These call for patient work with

a very fine brush (say No. 0) and a
suitable wood stain to disguise the
blemishes. The same brush can be
used again later to apply a line of
polyurethane varnish over the stain:
eggshell varnish will probably be less
noticeable than the gloss variety. Although dents on a level surface can be
'filled' with a blob of varnish, rubbing
down the work will disturb the neigh-

bouring finish so they are probably
best ignored.

Installation
Avoid a position with nearby radiator. Heat should not affect solid-state

electronics up to a point but it will
damage woodwork eventually. The
height of the pedals above floor level
varies slightly from make to make. If

the instrument can be played comfortably on a parquet floor but the
pedals feel spongy in a carpeted
room, cut pieces of thick plywood
which will not be noticeable when
placed under the ends of the console.
E&MM
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filling power).

ported for 'gigs', cabinet work is at risk

controls are best kept clean by occa-

sional use of a damp cloth. Unless
trying to repair minor damage, abraremove the lettering from tabs and
controls. Naturally, water should not
be allowed to run between the playing

keys but other liquids spilled accidentally can be very troublesome as

they are likely to be sugary. Performers with a glass of beer perched
on the keyboard cheek should definitely be discouraged: they might also
be chain smokers and it is impos-

sible to disguise cigarette burns on
playing keys!
The key itself is usually a plastics
casting with a metal extension to the

pivot point. Though fairly robust, the
key surface can become scratched.
Gentle polishing with a small amount
of 'Bluebell' will remove anything less
serious than a major scar. In a solid-

faces (rhodium, gold or silver) can be

treated with a brush moistened in
methylated spirit until the fault has
cleared. Tabswitch contacts are usu-

ally accessible but rocker switches
often have their contacts buried in a
sible to remove the rocker itself, by

result. For these reasons it is worth

checking voltages from the PSU,
assuming the correct figures are
known.

The earthing system, especially
when stereo channels are involved, is

usually complex. A form of 'pink
noise' can be caused when the bare

screens of adjacent coaxial cables
touch each other, or a screen becomes disconnected.

Most swell controls work on the
lamp and I.d.r. principle so that, if the

instrument suddenly develops uncontrollable full volume, a circuit
diagram is hardly required to fault find here. Simply check that the lamp

operates and that the light path to
the I.d.r. is clear of dust and dirt. With
a top octave synthesiser, tuning pre-

sents no problems: vibration, either

from the speaker or the effects of

Circuitry
Owners of self -designed instru-

ments will know this aspect intimately, possibly having dreamed up
the whole system while having a bath!

Commercial organs are not always
accompanied by circuit -diagrams
when purchased but it is well worth
trying to obtain this information even
if only to be warned where CMOS
devices are incorporated.

Maybe you have used 4011s,
treated them with abandon and got
away with it but the complex LSI
devices in organs cost considerably
more than 20p to replace! The connecting comb on a PCB should be regarded as an extension of the IC, so

tread warily. Your nylon carpet can-

transportation, may have shifted
pitch very slightly, calling for a small

adjustment, usually by means of a
preset internally.
Faulty potentiometers become so

because they are frequently used.
The speed control of the Rhythm Unit

is a likely candidate here and at the
first hint of an erratic set of speeds it
should be replaced (making sure the
law is correct). Although it may seem
desirable to leave pots and drawbars
in set positions ready for the next gig,
this can cause extra wear and possible noise at these points. A few rapid

turns of a pot may help to clear any
noise present.

not be changed in a few seconds, but
it takes no time to get out of a nylon

Lubrication
A trace of oil on the Swell pedal

shirt and put an earthed bracelet on
the wrist.
Today's trend towards digital ope-

pivots (and also on the pedalboard
pivots if they are accessible) is a
useful exercise. Leslie tone cabinets
also need lubrication occasionally.
Apart from the rotor and horn bearings, the motors themselves require
oiling. These are fitted with porous
bearings with felt oil reservoirs and it

ration results in fewer connectors.
Even so, the likely cause of missing
notes or functions is normally due to
poor connections, so PCB sockets
should be checked to ensure that
vibration from the internal speaker
has not disturbed them. Manufacturers sometimes use solid conductors and, if the wiring to a plug is bent
too frequently, it can break inside the
p.v.c. covering. If the suspect can be
traced from the circuit diagram,

sharp needles on the ends of

a

is necessary to look closely to find the
oil holes: they are often underneath so
it is best to remove the motor tempo-

rarily to lubricate it.
Tone -wheel generators of earlier
Hammonds need to be oiled annu-

ally, filling each cup on top of the
housing about threequarters full.

meter's probes can be used to pierce
the p.v.c. and diagnose lack of continuity.
Filter components are unlikely to
fail (unless the op. amp. of an active
filter has given up) so that an inopera-

These are only funnels and, if filled
repeatedly, the inside of the cabinet
and amplifier chassis will become
saturated with oil. If the generator

tive stop is normally due to a poor
notes can be due to connectors in

capillary threads which feed oil to the
motors and various shafts. Breaking
them can cause the system to seize

mother/daughterboards systems.

up.

connection

somewhere.

Missing

cover is removed to carry out this
operation, take great care with the

state organ, these are the moving

Voltage regulators are normally

parts and have to take punishment.
Really heavy-handed players have
been known to break keys: replacement by a competent serviceman will
be the remedy here although a clean
fracture might be suitable for the use
of cyanoacrylate glue (which has no

Most of the foregoing is obvious

very reliable but any failure here can

and common sense, but there may be
something here that eluded the
reader previously. Anyway, I have no

cause untold damage to the rest of the

circuitry. Today's sophisticated instrument requires accurate voltages
for its divider/keyers, T.O.S. etc, so
that any sudden surge in voltage
levels can lead to a very expensive

doubt that it pays to look after an
instrument that can give the owner
and his family so much pleasure.
E&MM
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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 readymade 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.
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.

AURA

are the first company to
successfully market WERSI
organs and kits in the U.K.
We have three modern showrooms 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.

r
AURA SOUNDS LTD.

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

14-15 Royal Oak Centre, Brighton Road, Purley,
Surrey.

NAME

ADDRESS

Tel: 01-668 9733

17 Upper Charter Arcade, Barnsley, Yorkshire.

Send to Aura Sounds Ltd., 14/15 Royal Oak

Tel: (0226) 5248

Centre,

1729 Coventry Road, Sheldon, Birmingham. Tel:
021-707 8244

L

WERSI and AURA - The Winning Combination
58

Brighton

Road,

Purley,

Surrey.
E841VIM1j

Access/Barclaycard 24 hr telephone service.
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I-IARMON I

CSby Ewen Flint, B.Sc.
those divisible by the L -number, in
this case 4f, 8f, 12f etc. The amplitudes of the high harmonics are very

Anote of the same fundamental
pitch sounds quite different
when played on a violin, a trum-

pet, or a flute. This is because all
musical instruments produce notes
of other frequencies along with the
fundamental note. These are called
harmonics or overtones. Strings and
columns of air (brass and woodwind)
produce harmonics whose frequencies are simple numerical multiples
of the fundamental, whereas drum
skins and solid objects (bell, cymbal
and triangle) produce harmonics with
no simple relationship, so their
sounds are musically discordant. The

-20

contains only odd harmonics. Their
amplitudes are inversely proportional

7f

4

151

1

-50

I

30

10

1. Fundamental 2 3rd Harmonic
3: 5th Harmonic 4 7th Harmonic

to the harmonic number (3f=A/3,
5f=A/5 etc.). This means that the

9f

-40

harmonics fall off at 6dB per octave

I

50 70 90

150 Hz x10

Frequency

5 : Resultant

Figure 1.

tains all odd and even harmonics, and
Resultant

intensity of these harmonics and is

their amplitudes are inversely proportional to the harmonic number,
just like the square wave (6dB per
octave fall -off). In a good quality
sawtooth up to about the thirtieth

3rd Harmonic

called the timbre of that sound.

5th Harmonic

Fourier's theorem shows that any

Of

sound wave can be built up using a

co

harmonic will be detectable. See Figure 3.

3f

-10

sufficient number of pure tones of the
correct frequencies and amplitudes.

5f
7f

-20

is these harmonically related frequencies whose amplitudes are controlled by the drawbars on large organs, which allow the player to build
up any sound he wishes.
It

-30

I

30

10

(a)

119

50 70 90

I

I

150 Hz x10

Frequency

(b)

(a) Synthesis of square wave from sine waves. (b) harmonic composition of square wave.

casing. A 200 Hz square wave contains odd multiples of 200 Hz (600,
1000, 1400 etc.) which are even harmonics of a 100 Hz tone; similarly a
400 Hz square wave contains also
1200, 2000, 2800... Thus by adding
together square waves of 100 Hz at
amplitude A, 200 Hz at A/2, and 400
Hz at A/4 a staircase with 8 steps is
produced, which contains all the har-

object. Musically, the only instrument
a

tuning fork or a softly blown flute.

0
2f

The Triangle Wave: This is the wave-

3f

form produced by an integrator ramping alternately positive and negative

co -10

by equal amounts and at the same

1 20

contains sine waves of 100, 300, 500,
Hz (f, 3f, 5f, 7f, 9f...).
700, 900

The amplitude of each harmonic is
inversely proportional to the square of
its harmonic number, i.e. if the fundamental is at relative amplitude A, then

4f

5f

-30

5

111111111111°'

20

10

(a)

30 40 50

200 Hz x 10

Frequency

(b)

Fundamental 2 2nd Harmonic added
3: 3rd Harmonic added
4 . 4th Harmonic added
5 . 5th Harmonic added
6: Up to 10th harmonic added
1

Figure 3.

3f is at A/9, 5f is at A/25, 7f is at
A/49. This can also be expressed by
saying that the harmonics decrease
by 12 dB per octave. Thus although it
contains all the odd harmonics, most

47k

amplitude A/2 from f at A, onlythe odd

harmonics are left, and this consti100k

(a)

200Hz
400Hz

quencies, fixed for each instrument
but varying even between different
Figure 4.

specimens of the same type of instrument, and any harmonics falling into
this frequency band sound at a loudness level higher than that expected
for their harmonic number. This

Op -Amp circuits giving (a) 'staircase' and (b) square wave.
47k

effect is a form of resonance, and it
explains why a Stradivarius has a
richer tone than a cheap fiddle - the
formant of the Strad is unusually wide

wave which is high for 25% of the time
a

instruments: their timbre depends

the formant. This is a band of fre-

same family and a simple rule explains their harmonic content. The
ratio of the proportions of high and
low, or on and off is called the duty
cycle or mark:space ratio. Thus a
has

tutes a square wave. See Figure 4(b).
Consider now the sounds of actual

not only on the harmonics present in
the waveform, but also on the effect of

220k

is plucked exactly at its mid -point.

These are all members of the

wave from two sawtooths an octave
apart; all the harmonics of the higher
sawtooth are even harmonics of the

lower one, so by subtracting 2f at

47k

100Hz

however beats between adjacent harmonics may contribute to the overall
sound. Something approaching a triangle wave is produced when a string

monics required in a 100 Hz sawtooth

except for the 8th, 16th, 24th, etc.,
and they are all of the correct amplitude. A simple circuit for doing this
can be made from a 741 op -amp.

See Figure 4(a). A similar circuit
can be used to produce a square

(a) Synthesis of sawtooth (ramp) wave, showing number of harmonics present.
(b) Harmonic composition of sawtooth wave.

of them are too faint to be heard;

Figure 1 shows how the triangle wave
can be built up.
Square and Rectangle (pulse) Waves:

per synthesis of many instrumental
tones requires even as well as odd
harmonics i.e. sawtooths but these
can be created electronically by stair -

tions of a pendulum or any similar

the fundamental frequency, i.e. a
triangle wave of frequency 100 Hz

Most organs use bistable dividers
numbers of harmonically related
square waves, but no sawtooths. Pro-

Figure 2.

vibration possible. Mathematically
the sine wave describes the oscilla-

rate. Analysis of its harmonics shows
that it contains only odd multiples of

Interconversion of
waveforms
and therefore have available large

pure tone, the most simple form of

which produces a sine wave is

(compare with the triangle wave). See
Figure 2.
The Sawtooth (ramp) Wave:

This very useful waveform con-

Frequency spectrum of triangle wave, showing harmonic content.
Fundamental

ally. The Sine Wave: this is the basic

its duty cycle is 50%, giving L=2, so it
51

To -30

depends on the presence and relative

which can be produced electronic-

3f

-c)

character of an instrument's tone

Let us examine first the waveforms

strong.
The square wave is a special case;

-10
2

duty cycle of 25% and a

and extends to higher frequencies.

25%(=Y4), L=4. A rectangular wave

The same effect can be applied to an
electronically produced sound by the
use of a resonant band pass filter with
adjustable centre frequency and 'Q'.

contains all the harmonics except

E&M M

mark:space ratio of 1:3. The reciprocal of the duty cycle is called the L -

number, and for a duty cycle of
E&MM
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GNAT
SYNTHESISER

ONLY £99.00 Inc. VAT
n advanced digital synthesiser, totally portable, based on the world famous
British 'Wasp' synthesiser.
he Gnat g

u more facilities (some unique) than other synthesisers
that are three times the price.

1978 saw a genuine breakthrough in synthesiser
technology. The world's first synthesiser for under £200.
The 'Wasp' offers a quality and performance which has
remained unchallenged. Many well known recording
artists and personalities perform with this instrument.
Now at last the 'Gnat', with the following facilities, is
available.
*Easy to play, one finger, touch sensitive two octave
keyboard incorporating a new digital breakthrough which
holds the oscillator constantly in tune. The oscillator has
sawtooth, squarewave and enhance positions. The
enhance 'feels' like two oscillators.

*Digital white noise.
*A five position wave form control oscillator incorporating
the famous random sample and hold.

*A powerful low pass' filter with '0' resonance and a
control oscillator and control envelope to the filter for
those rich synthesiser sounds.

70

*A unique control envelope which on one knob gives you
many shapes for the filter.

*Envelope with attack and decay/release.
*Preset sustain and volume.
*A full digital coding interface link for connection to any of
the products (Wasps, Spiders, Caterpillars, Fleas) and
Micro Computers.
Plus line output for amplification, and a 9 volt power input
adaptor socket.

*Housed in a durable, light weight (1 KILO) plastic case
with battery compartment for six HP11 type batteries.

*Internal practice speaker.
*Every Gnat comes with a comprehensive specially
written manual-a complete course in synthesiser
technique, from the first principles to advanced
performance.
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The Caterpillar

(£199 inc. VAT) Incorporating
everything in the Gnat plus the
following features -2 oscillators with
pulse and width control and variable
pitch. Separate digital white noise
and control. Filter A three band filter
consisting of low pass, band pass
and high pass. Separate positive
and negative controls from the low
frequency oscillator and the second
envelope shaper. Both envelope
shapers have individual sustain,
repeat and delay
outputs and headphone outputs.

(2199 inc. VAT) A digital micro
computer based sequencer
designed for use with the Gnat and
the Wasp synthesisers. Two modes
of operation e storage
1. Pulse Ti e with 252
capac
2. Rea ime with 84 note stor e
ca city.
Vari le speed playback in both
m des. Note editing facilities, tape
chronising facilities (syn pulse
t) Digital to anologue v age
igger
onverter which prodyt
r makes
and control vol
retained
of synthesis
when po

Coming Soon
The Flea Sequencer (£99 inc. VAT)
A smaller version of the Spider
Sequencer.

-ire for ev

(2149 inc. VAT) A three octave four
voice digital moving keyboard
controller designed for use with Gnat
and Wasp synthesisers. Up to four
synthesisers can be connected and
played polyphonically. Three modes
of key assignment unison, normal
polyphonic, and cycle polyphonic.

Completely portable-Long life from
a PP3 internal battery. The
caterpillar allows the Gnats and
Wasps to be built up polyphonically
as required, simply by adding more
together. Thus making a very cheap
and versatile four voice synthesiser
at a fifth of the cost of other makes.

rchased. A free holder bag for your instrument.
to protect against dust.

"Tally cust

W to orer
nt by Barclaycard/ Access,
ers for
01-584 1008 Ext 162

phone o

t-paya e by cheque, P.
below.

Q)/

ither wa

.

Barclaycard or Access; by filling out the

le se allow 14 days for delivery.

Box 233. London SW3 3D0
Item

Gnat
Wasp
Spider
Caterpillar

Code
G

W
S

C

Item Price

Total

£

£

99
199
199
149

Total

Please tick if you regd re a VAT receipt E
'I enclose a cheque/p stal order to Quasar for £
'Please charge to my access/Barclaycard no.
Please print
Name. Mr/Mrs/Miss
Address

Th)

alEOMT
Quasar
P.O. Box 233

London SW3 300
E&MM
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All products are fully guaranteed against normal use for 12 months I
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PUSHBUTTON
CONSO TELEPHONE

*.
me
ram
GOMPUPHONE

LAMBDA 738

buzzer
electronic
switched on or off.

This is the most advanced computerised telephone on the
market. It has a built in calculator,
clock

can

from 9V d.c. source, and has
battery back-up facility. It has

This is

an automatic tune advance

designed, high technology digital tele-

facility and single or dual play
options at 3 selectable

phone.

struction of a NORMALLY

A superb game, provides endless fun
for children and adults alike. (WARNING - THIS GAME CAN SERIOUSLY

f'

elapsing time and 4 digit score is

.

constantly displayed. Score is decremented if you hit a friendly ship or if

f10.95 4' 75p p&p

COOKIE MONSTER
ALARM CLOCK RADIO
This is an ideal gift for young
children, it has a top quality
wind up clock movement with
sweep second hand. Wake to
radio or buzzer alarm. Radio

indicator and alarm -on indicator 1/10th sec. chronograph with lap
time facility. Alarm plays "YELLOW
ROSE OF TEXAS." Comes with a
fully adjustable stainless steel

hours, minutes, seconds, data, month and 4

3.

with precision quartz timepiece normal

display is hours and minutes with flashing
colon, date and month and second, can be
displayed by pressing a button, 4 year auto
calendar. It comes in a very neat presentation case. Our price

matching bracelet. (Chrome colour)

All our products are guaranteed for a period of 1
year. We also offer a 10day money back guaran-

.

DUAL MELODY
WORLD TIMER

tee (if you are not corn -dial

At a touch of a button it displays time

stereo reception, AM/FM indi-pletely satisfied with our
forward and eject button for

cassette, balance, volume and
tone controls. 7 watts per channet output.

(29.95 + £1.90 p&p

Suitable speakers £5.00 per
pair , 95p p&p

anywhere in the world. with geographical position indicated by flash-

product,

ing that zone on the world map. It has

two line display and displays hours,
minutes, month, date and day of the
week. and option to display seconds
instead of date. It has two alarms, a

home time alarm and a world time

charm, each play different melody for
approx. 30 seconds, it also has song
demonstration facility.

£24.95 + 75p p&p

then

return

within 10 days in same
condition as you received it), All our products are fully tested be
fore despatch.

IF
ry!--

2 -BAND HIGH
QUALITY HEADPHONE RADIO
You can buy this AM/FM

quality perfect stereo wherever

Runs off a single PP3 battery, has a volume control

Headphone radio for the
price of just headphones.

you go or whatever you are
doing. This very high quality

super sensitive extremely light
weight headphones and a de -

waveband. The ideal gift for

monstration cassette. A very
special feature is the 'HOT
LINE', this enables you to hear

youngsters.

£9.95 + 95p p&p

'

what is going on around you

These Walkie Talkies made by

through a built in microphonelt
for
add,
has
a
socket
tionat headphones.

GENERAL

.

£44.95 + £1.95 p&p
Extra headphones r/.95
. 75p p&p

,,

f

"

This high quality Electret microphonecan
be tuned to transmit in the range 85-95
MHz FM. It can be received on any FM
receiver, the range depends on the

'sensitivity of the receiver. Uses one
penlight battery which fits inside the

microphone. Ideal for parties, discos and
clubs.

STAR CODE TO WALKIE TALKIES
ELECTRIC

.,.
''

large easy to read 6 digit display and
shows hours, minutes and seconds,

pressing a button it shows date, month
and day of the week, the 24 hour alarm
has 5 min. snooze facility. It has a fully
adjustable bracelet and a backlight. (Gold
colour).

£7.95 + 50p p&p

simulated

leather

executive

brief case with combination
million combinations)
having three independant digit
lock

(1

combinations on each side. You

set your own combination and
you can change the combinalion whenever you desire. We
are offering this superb product
at a very special price.

£16.95 + f2.90 p&p

SMOKE DETECTOR
FIRE ALARM
Statistics show that it is not the
fire that kills, it is the toxic fumes
before the flames which are the
killers. This early warning smoke
detector can detect the fire at its

.

CAR ELECTRIC
AERIAL

early stages, and give those extra

Add a little luxury to your car by installing this vital minutes to save life. At our
motorised car aerial. Can be installed in any car or
truck with 12V supply. It is an excellent value for
money and is an ideal gift.

offer price you could put one in

£8.95 +f1.25 p&p

note that all u nits are tested before

each room. If you buy four, wewill
give you one free. Each unit comes

complete with a battery. (Please
despatch in case of malfunction,
our liability is limited to the re placement of alarm unit).

£8.95 +- 75p p&p
(p&p for more than one unit is
(1.501.

LIGHTWEIGHT HIGH
QUALITY STEREO
HEADPHONES

£8.95 + 50p p&p

cobalt magnet and a

sensitive polyester film vibrator unit
enables very stable Hi Fi stereo sound,
with minimum distortion. The frequency

These photchrornatic sunglasses
get darker asthesun gets brighter,
and are crystal clear in the shade.
These are available in strong

and IA inch jack sockets.

Black colour. These come corn -

Uses 8 '13' size cells and it has a
socket for 12V DC input for use in
the car. Power consumption is 6

watts. New circuit makes batteries last longer.

£4.95 + 95p p&p

carrying case. The suggested re-

tail price is f 12.95, but we are
offering them at a very special
price of £4.95 * 75p p&p

NEWTONS
WALKIE TALKIES

Ladies Sugar Coated Dress Watch E5.95.50p p&p
f4.95+50p p&p
Ladies 9 Function Dress Watch

FLUORESCENT
PORTABLE LIGHT

plete with a simulated leather

f7.95 + 75p p&p

hese impressively designed Walkie
Talkies are very good value for

STAR CODE signal key for Ladies 4 Function Dress Watch._ f3.95+50p p&p
sending morse code messages Gents 5 Function Watch
f3.95+50p p&p
(range approx. '/v mile). Coin- Vibration sensitive Car Alarm
£1.50+50p p&p.
bination speaker/ mic. (range Door Chain Burglar Alarm
£1.99+50p p&p
approx. I/. mile). Belt clip, flex Gents
Ultra
slim
12/24
Hr
Melody
Alarm Chrono
ible antenna, spare battery
f10.95+50p
p&p
compartment,
volume
control.
--......,
100W
Instant
Soldering
Gun
(Pistol
type)
Super-regcneranye receiver circuit and operate
f 6.50+95p p&p
on standard PP3 type battery. S.A.E. for details.

A very useful battery -operated
high -power fluorescent light for
use in the car or for camping.

metal frames in Silver, Gold or

supplied to enable use with both 3.5mm

COM-

PANY use 49MHz AM (Crystal
controlled - single channel).
The other features include:

RAPIDE REACTOLITE
SUNGLASSES

range is 20-20,000Hz, impedance 32
ohms, sensitivity 98 db/mw, maximum
input power 100mw, weight 40 gms
(excluding cord). An adaptor is also

approx. '4 mile and for speech
approx. Vir mile. Use standard PP3
type battery.

£16.95 + £1.95 p&p
ELECTRONIC
LIGHTERS
Beautifully styled lighters for gentlemen and ladies. No need to change,
flint or put in new batteries. Batteryoperated models also available if re-'
quired (please specify). These lighters
come in attractive presentation cases
and are ideal gifts.

£4.50 + 50p p&p

'Sunsirive" Photochromatic sunglasses £2.95 + 75p p&p

money. These have built-in morse
code button, volume control, telescopic antenna, belt clip, transmit
receive indicator, 49 MHz AM cry-,
stal controlled transreceiver. The
effective range for morse code is

£23.95 + £1.95 p&p
COMBINATION LOCK
BRIEFCASE
this is a very good quality

£7.95 +75p p&p

weight it uses sanarium

FM WIRELESS
MICROPHONE

i

_i n....m

.

and alarm on indicator.

£8.95 + 50p p&p

stereo headphone,
to minimise the size and

and a telescopic aerial for FM

stereo player comes complete
with a carrying case, a set of

dar, backlight. AM/PM indicator

This is a very high quality

SOUND -A -ROUND
STEREO PLAYER

You can enjoy a very high

Large (1cm character sizeldisplay
makes it easy to read from a
distance. It has 4 year auto calen-

6 DIGIT LADY'S
SNOOZE ALARM

GUARANTEE

This compact, quality product is

exceptional listening pleasure.

you can use it in the car, in the
kitchen or as a desk top clock.

12/24 hr. display count down timer/

alarm, dual time zone, chronograph with
,,-, lap time facility, 24 hr. alarm with 5 min.
- snooze facility, back light fully adjustable
stainless steel bracelet and we are
offering it at our incredibly low price.

;

every 2 seconds. (Chrome or Gold).

designed to provide you with

QUARTZ TRAVEL
ALARM CLOCK
This is a very versatile alarm clock,

one would ever need. It has selectable

L..-,

date/time display mode. In this mode,
time and date is alternatively displayed

f5.95 + 50p p&p

III

This is a very good value for money, it has

minutes, seconds, month, date, backlight,
auto date/tirne display mode. 4 year auto
calendar. This watch has an optional auto

WITH AM/FM-MPX RADIO

£139.95 +£2.90 p&p

DUAL TIME
COUNT DOWN ALARM
CHRONOGRAPH
nThis superb watch has all the features

Lady's 9 function LCD watch. Hours,

CAR STEREO PLAYER

offering at a very low price.

f10.95 + 75p p&p

LADY'S SUGAR
COATED WATCH

trols. (10.95 + £1.25 p&p

elsewhere for E169.00, we are

FOLLOW ME: Follow the pat

£8.95 + 50p p&p

rotary tuning and volume con-

color, FM stereo indicator. Fast

1.

.

Beautifully styled super slim stainless steel
ballpoint pen (replaceable refill combined

£12.95 LM101 + 50p p&p

uses 4 penlite batteries and has

The features include: AM/FM
dial--inin-door,
-door, local/distance attenuator switch for better

CROSS FIRE: Allows you I
shoot the passing space objects.

last

number re -dial facility and has
rechargeable batteries. The bat teries are charged when plugged
into base station. It is being sold

are:

This watch is beautifully designed as a slim

SUPER SLIM
PEN WATCH

secs., day of the week, AM/PM
JEEEE,

push button dialling with

shows the score. The 3 games

f 6.95 + 50p p&p

Continuously displays hours, mins ,

,J.E,..E

You can receive calls or make calls
from vvithin radiusof 1/4 mile from
base station. The hand set has

(stow and fast). A two digitdispla

and is ideal for day and nightwear

DUAL TIME
MUSICAL ALARM
CHRONOGRAPH

,,,,._"

computerised

year auto calendar. Comes in gold colour tern initiated by the game.

fence.

91111.

held

pendant and comes complete with a 26" 2. PASS THROUGH: The mov
long neck chain. The functions include: ing objects.

enemy missile penetrates your de-

£99.95 + £2.90 p&p

hand

players to play at two skill levels

SLIM
PENDANT WATCH

'90 seconds to hit enemy craft. The

built in telephone index and lots
of other features. It is being sold
in Exchange and Mart at
E150. 00, but we are offering it
at a very special price.

This

game unit has three different
games, and allows one or two

AFFECT YOUR PASTIME). It gives you

the line. Push button dialling,

GALAXY GAME II

£9.95 + 95p p&p
suitable mains ado .£1.95
£1.95

HANDHELD SPACE
INVADERS

you

freedom from the desk, the ..
connects to your telephone line, the remote hand set
can be carried in own case with
shoulder strap or clips toyour belt.

fed, each playing different

.

hers, automatic dialling of preprogrammed number, automann re -dial with repeat dialling at short intervals until the
other party answers, a one way
speaker enables you to monitor

very compact beautifully
has

£23.95 + £1.95 p&p
bell pushes can be connec--station
CLOSED alarm system. Two

be

f25.95 + £1.95 p&p

memories to store most f requently used telephone num-

It

ALCOM CORDLESS
TELEPHONE
protects the keys when not in use.' This telephone system gives

alarm circuit allows con-

with seventunes.

alarms, a stop watch/timer. 28

a

last number re -dial
facility at the touch of a button. The
folding part directs the sound into a
built-in microphone during use, and

speeds. A built in burglar

talk at your end without the
other party hearing you. The

0

FLIP CALLER
PUSHBUTTON
TELEPHONE

32 TUNES DOORCHIME/
BURGLAR ALARM
This doorchiwe is powered

This is a superbly styled, one
piece, very compact push button telephone, with last number redial facility (on pressing
one button it will redial the last
number you dialled). A special
MUTE Button enables you to

lti

THREE -IN -ONE

has a useful timer and speaks

FLUORESCENT
This very compact unit

torch,

is a

time elapsed every 1 min., 5 reins.
or 30 mins., whichever is selected.
In the stop watch mode it an -

a

portable fluorescent light and a hazard
flashing amber light, all built intoone neat
case. It comes complete with a shoulder
strap to allow both hands to befree. Ideal
for campers, hikers, and motorists. Runs
on six 'C' size batteries.

£6.95 + 95p p&p

TALKING ALARM
CLOCK/STOPWATCH
This 'SHARP' Talking Clock is a
'state-of-the-art' product. On
pressing the button it announces
the time. At the preset alarm time
a musical alarm is played and
again the time is announced. It
has 5 mins. snooze facility. Also

nounces the elapsed time
gg

at

preset intervals or on pressing of
a button at any time. It is an ideal
gift, especially useful for blind
people. Overall size is 11 4x6x2
2cms.

£39.95 + £1.95 p&p

AKHTER INSTRUMENTS LTD

/
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Andy Emmerson
his month's article is concerned

with tape and value for money
guess most video enthuI

siasts should be involved with these.
Do you buy pre-recorded films?
don't think anyone will deny these are
quite expensive items, and after you
have handed over your £30 or more
you do at least expect to get what you
paid for. Unfortunately this is not
always the case, and several of the
films on sale are 'mutilated'. For one
reason or another they have been cut
from the original length and various
scenes are missing. If you compare
I

the stated running time with the
original length as quoted in the reference books you can rapidly assess
whether you are getting the whole film
or a shortened version. Sometimes

the scenes have been taken out in
order to make the action snappier,
sometimes they have been 'censored' to make the film acceptable for

screening on TV. Occasionally the
original version is no longer available,
so the curtailed version is the only one
available.
Now, however, another complication emerges. Warner Home Video in
the States had a problem in that films

were just too long to fit onto the

which would sell well but lasted longer

level of television programming in

than the prescribed 120 minutes.

general. Over there considerable in-

With typical American ingenuity they
have now come up with an answer.
The problem was partially solved by
producing longer blank tapes lasting
150 minutes - pretty obvious that, the

terest also exists in old films and even

clever bit is a new time compression technique which enables more

ious copies of ancient films. I am not

viewing time to be put onto a tape. By
speeding up the projection of the film
during the film to video transfer they
can now get almost 65 minutes' worth
of action into 60 minutes playing time
on tape. Speech and other sound is

digitally processed to maintain normal pitch; voices sound normal,
though in fact the performers are
talking slightly faster.
In the past year Warner Brothers'
and VidAmerica have applied this
technique to literally thousands of
cassettes sold and presumably nobody has complained. It has to be
used very carefully in musical pro-

grammes and has created a new
dilemma for the marketing people:
which running time do you put on the
cassette? If you put the original running time of the film you are liable to
offend the trading standards people
for misrepresentation, and if you put

ments would lead you to believe, it is
no problem. One outfit calls itself
Public Doniain Video, which of course

more films available on sale in the
USA than over here. Prices are lower
and feature films are generally available on tape at the same time as they

are released in the cinemas. In fact
the American video public is getting
quite accustomed to buying films for

their entertainment - it may have
something to do with the mediocre

rectly, will not cause damage to either
the record/replay heads of VHS

machines or to tape used in current
models. If used incorrectly, the All -

leaves you in no doubt as to where

sop product and other head -cleaners
currently available are, in our opinion,

they got their material but even then it
is no guarantee of quality. In fact the
old film business has got itself such a

damage. We reiterate that we cannot

poor reputation, most collectors will
only buy at shops where they can view

the tape first. Prices are higher than
the mail order merchants but at least
you can avoid being ripped off.

not only ineffective but may cause
endorse the use of head -cleaning
products as a substitute for regular
servicing by a qualified and VHS approved engineer".
Those are the words of the oracle. I
would just add that if you do use the

If you wish to get a bit of this action,
as we have said before, you will need a

Allsop, let the alcohol dry off com-

multistandard video recorder. This
usually adds about £150 to £200 to

the machine. Otherwise the tape

the price, and many of the specialist
dealers in London have these converted machines in stock. In addition
you will also need a dual standard TV
set, though if you are prepared to
forego colour, you can get a black and

only be interested in black and white

reluctant to issue films as twin -packs
because this raised the cost price to

AUGUST 1981

sure what the copyright situation is
there, but as far as the advertise-

cut version of their favourite film.

the States is two hours. They were

E&MM

small boom in backstreet film to video

transfer merchants, peddling dub-

white picture on most modern UK
standard sets. Of course, you may

As you may well know, there are far

There were many excellent films

years of the fifties. This has led to a

the shortened time you could lead
film buffs to think they are getting a

normal length tape cassette, which in

an uneconomic level and the public
would never pay the eventual retail
price. Their first reaction was not to
release films lasting longer than 120
minutes, but that was short-sighted.

TV programmes from the vintage

demnation of head -cleaning tapes.
The distributors of the Allsop head cleaner - which uses fluids - made a
complaint which, surprisingly, was
sufficient to make the VHS manufacturers issue a revised statement. In
the public interest it is set out here
and says "The Allsop, if used cor-

films...!
In May I told you that head -cleaning tapes were not 100% effective and
a dealer could probably do abetter job

of head -cleaning than you could.
(This assumes he does not just run a
head -cleaning tape through a couple

of times...). Earlier than this, the
leading manufacturers in the VHS
camp had issued a very strong con-

pletely before you run a tape through
might stick to the wet head -drum, and
that would not be nice.
Finally, here is a word of advice to
anyone trying to track down the new E-

240 four hour VHS tapes - and,

I

suppose, for National Panasonic who
make them. In London's Tottenham
Court Road, arguably the video capital
of Europe, the going price for these is

£18.95. Now I am prepared to concede this represents only the normal
retail markup on the trade price, but it

does seem excessive. Considering
that you can get an E-180 bythe same
manufacturer just across the road for

£8 it would appear that your money
would be better spent on two E -180s,
with more than enough change to buy
your lunch at Macdonald's at the top
of the road!
E&MM
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One of our recent readers letters, from deepest Wales, asks
for general advice on rewiring
a Wilson Rapier 33 (does he mean the
revered and historic Watkins, won-

centre pick-up, then the siting of your
rear (bridge)
pick-up
requires
thought. Siting close in to the bridge

will give you more high harmonics,
and a sharper edge to the sound.
Siting further forward can, with the
right tap, take you closer towards a

I

der?) from three pick-up to two, the
object being a general and experimental hot -up. The letter highlights a
whole area that deserves discussion

Strat centre and rear mix (the classic

here rather than on a few bits of

"out of phase Strat sound") but will
gradually lose the high, sharp har-

Basildon Bond and I'd be interested to
hear from anyone else with ideas on

monics. Using a phase reverse switch
on this pick-up in conjunction with an
earth -type tap can help cover the area
a little better as you will then have a
choice of coils but experimenting to

an overall approach to this type of
project.
So meanwhile, dear Mr. Wilson or

Watkins owner, and fellow enthusiasts...

find the best spot will entail extra

don't know the Wilson Rapier 33
particularly, but I would guess that it

routing of body cavities and recutting
of scratchplates. Which is precisely
why I recommend going for a centre
pick-up and a close set rear pick-up in
the first place!
In fact the more I think about what

I

would benefit from some physical
sorting out before you start on the
electrics. As you have other guitars
around to cover your gigs, you may as
well take your time and go the whole

to suggest, the more a centre pick-

hog on this one. As far as brass

up seems essential if you want a wide

hardware is concerned, expert (and
"expert") opinion is fairly evenly divi-

range of sounds. For example, coil
phase reverse on a front pick-up can
add some useful nasal qualities to a
sound, but sounds weedy on a solo,
pick-up, and doesn't mix terribly well
with just a rear pick-up. However, mix

ded for and against. What I would say

is that some guitars have physical
characteristics that give good enough
results without the help of brass, but

most don't, and there's not a lot of

a centre pick-up in with it, and if

point in going to town on your wiring if

the guitar is physically stodgy. So
would go for a brass nut right away,
fatter frets, and as much brass mass
as is practicable at the bridge. All
these things have, in my certain
experience, the ability to at least lift
top end and even -out (rather than
necessarily increase) sustain. While
on the bridge, check out your string

you've got the overall phase of the
front pick-up the right way round,

I

you're half -way to a Dobro sound. Or
maybe add a parallel coils option to

Jack Bruce with Aria SB 1000 bass guitar.

the front humbucker's reversed coil
phase, and you can slip a breathy little

razor edge into a three pick-up mix
whilst retaining the body of the sound

and the essential quality of the rear
pick-up. If you start juggling the mix a
little, or biasing it, that is, a .001

earth. You must have a good contact
with the bridge (or the tail -piece,
usually done through the guitar body

bypass on one pick-up and not the
other two, or vice versa, life can start
to get very exciting tonally.

to one of the pillars, and therefore
usually not a problem) and if you have

Compared with the possibilities
available from a three pick-up rig, a
two pick-up guitar is positively mundane - and remember, this is all still
without batteries. On choice of pick-

gone for plenty of mass, you'll probably end up effectively trying to solder

a wire to a very efficient heatsink. A

better way of attaching the string
earth firmly to the bridge is to drill and
tap a small hole somewhere discreet

ups, the loading and cancellation

for a more reliable screw contact.

parallel mixes and phase reverses
can cause volume drops, so go for

effects of some of the more complex

I

would suggest M3 size, which requires a 2.50 mm drilled hole. An M3

taper and plug tap pair will set you
back somewhere between one and
two pounds for HSS, but if you only
intend to use it once ortwice on brass,

then the cheaper carbon steel types

will do. Make sure you oil the taps
when cutting.

assume you're going to go for
humbuckers - personally see no
I

I

To rear pickup switch or
pot terminal

point in limiting the guitar to two
single coil pick-ups. However, I would
recommend that you retain the centre

pick-up as you already have the
space; it is a very valuable mixer.

To front pickup switch
or pot terminal

I

don't think you need a humbucker
here. I have a centre humbucker and

find rarely use it untapped, and a
single coil will save space and money.
The Dimarzio SDSI is powerful
enough here to mix reasonably comfortably with humbuckers. Alternatively, the Lawrence Strat type pickup is in fact a centre weighted hum I

bucker, with the appearance of a
single coil. It also collects harmonics
from a small area like a single coil and
thus has some similar tonal characteristics. Top end is not a major consideration in the centre slot, as top will
74

found that the simplest control set-up
to use is to rig the guitar as a normal
two pick-up system but with a route able centre, so the centre should be
wired to an on/off/on SPDT as shown
in Figure 1.
don't believe that a
I

separate volume or tone control for

centre serves any useful purpose
T.'

Figure 1.

Centre pick-up wiring details.

dominate a pick-up mix more effectively than sheer volume and generally speaking, you don't really want
this position to do any dominating,
rather it is a good place to collect a few
extra harmonics to influence the

sound of another pick-up.
I think you should be able to mix a

centre pick-up with either front or
back pick-up separately, and have

whatsoever (musically).
have already covered a number
I

powerful pick-ups. High -power pickups also allow you to exploit a treble
bypass capacitor more effectively.
Also, when using in -phase coils on
a front pick-up (normal humbucker is
out, remember) volume drop as you
bend away from a pole -piece will be
more than usually severe, so use bar
pick-ups if you're a bender. Note that
when choosing a production custom
humbucker, variation in the number
of conductors fitted may restrict your
options. High power humbuckers, for

example the Dimarzio X2N comes
four conductor and shield as standard, so all the options are open; the
Schecter Superock comes three conductor and shield for overall phase -

reverse and tap, but is very easily

of partial and complete humbucker

rewired to either: three conductor and

taps in earlier issues of E&MM, I think
you'll also find some useful ideas in a
little book I have written, Customising

shield, suitable for series/parallel/

Your Electric Guitar, which will be
published around August/September by Kaye and Ward, and distributed by Stentor Music - your local
music shop should be able to get hold
of it for you.

If you really don't want to use a

tap without overall phase reverse, or
fully tcvfour conductor and shield. The
Lawrence L500 comes three conduc-

tor and shield for overall phase reverse and tap, and cannot have its
conductors re -attached or added to as
the whole unit is sealed in epoxy.

Other makes also vary, so check out
carefully as you buy.
E&MM
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What motivates someone to. do -

it -themselves? This may at
first seem a strange question

to ask in a Hi-Fi column, but it has
some relevance. In an age when the

market is saturated with relatively
inexpensive imported equipment it is
surprising the number of people that
are still prepared to spend plenty of

ends it may be as well to dispel one
myth in particular - disc signal to
ratio. Most people would
assume that the lower the noise from
the pre -amp the better. In general
terms this is sound logic but there are
special considerations which apply to
disc inputs.
noise

F1

Jeff Macaulay

All pick-up cartridges generate

spare time building kits or projects
from journals.
Mind you it's much easier for the
home constructor now that most projects come complete with their own
PCB and the easily obtainable parts.

at comparatively low cost. Bearing
feel that there is
this in mind
another market yet to be exploited
in the DIY electronics field. refer
to making equipment completely
I

I

from ready assembled modules.
At first sight this may seem a
strange idea, but consider the attractions. First, the specifications can be
guaranteed from unit to unit. Second,

the actual amount of hard graft in
making, for example, a tuner amplifier is reduced to correctly interwiring
PCBs. Since this is so, the constructor
whose competence would not stretch
far enough to correctly assemble a kit

amp would have little difficulty

in

assembling a complex piece of equipment. Last, but by no means least, this

method is sometimes cheaper than
actually building everything from
scratch.
In any case a saving over buying
the shop -built equivalent will be

made. This method of construction
takes us into system building where
the important thing is to correctly
interface the modules. Unfortunately
the last thing usually considered is
the interfacing and a little work on this
aspect of design often works wonders!
Getting away from this idea,
slightly at least, I thought that I might

ducing them. Possibly more important is the intermodulation distortion
between these signals and the bass. It
must be said though, as a rider to the

last observation, that little research
has been done in this area. The usual
solution to such problems is to use a

high-pass filter or a rumble filter in

ratio, records are cut with treble pre emphasis and bass de -emphasis. The
latter is required since bass signals

generally have a larger amplitude
than those in the mid -range and
treble.
If the bass were to be recorded at
its normal level then the groove spac-

required to de-emphasise the top and

the designer of the Black Triangle

inadequate rejection of unwanted sig-

emphasise the bass. The required
curve is standardised with the turnover frequencies being set at 50Hz,

speaker system. These were recently
demonstrated at a London exhibition

500Hz and 2.1kHz. What happens is
that the response is flat from 20-50Hz
and then falls at 6dB/octave. At
500Hz the response is 3dB up with
reference to 1kHz. Between 500Hz
and about 1.5kHz the response is flat
but falls away again towards the top
end being 3dB down with reference to
1kHz at 2.2kHz.

mance and excellent bass response.
The speaker system itself is a

nals.

A simple rumble filter that can be
constructed on a piece of Veroboard
is shown in Figure 1. A word of
explanation is in order.
Most musical signals contain little

information below 40Hz. The main
exceptions to this rule are organs and
bass drums. For example, the bottom
note from an organ can be as low as

16Hz. Orchestral bass drum has a
fundamental down to 35Hz.
Record warps however occupy the

2-10Hz region. A suitable compromise cut-off frequency for our filter is

20Hz. This coincides with the low
frequency limit of human hearing.
The rate of cut-off can be 12db/
octave allowing the use of the well
tried Sallen and Key filter configuration. It is also important that the
device used doesn't degrade the per -

Since the introduction of linear
ICs, manufacturers have aimed to
produce high quality devices that
would simplify the design of audio
front ends. Until recently their efforts
have only approached the performance that can be obtained from a good

discrete design. Within the last year
though, Hitachi have introduced the
first of a new generation of front end
ICs.

LF351
4
R1

100k

signer which range from getting large

amplitude signals onto the vinyl, to

Large subsonic signals are also
bad news for the output stage of the
amplifier which wastes power reproE&MM
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By an extraordinary set of coin-

cidences I met Simon Bantly,
recently,

and showed their unusual perforthree drive unit design with infinite
baffle loading on the bass unit. Despite the loading and relatively small

volume, the speaker can deliver a
usable output at 20Hz! Not unnaturally, Simon did not care to divulge how

this was accomplished and several
patents are pending on the principles
involved. Since we live only ten
minutes walk from one another, I took
the opportunity to go and listen to a
pair in domestic surroundings. I was
impressed with the overall response
and the only fault that I could hear was
some slight sibilance on vocals. The
mid -range was nicely detailed and the
bass was reproduced with its proper
weight and without any boominess.
countered by those who possess
speakers with a good bass response is

the excitation of room resonances.

C1 100 nF C2 100nF

poses many problems for the de-

be noiseless!

One of the major problems en+12 30V

pick-up cartridges.
The modern microgroove record

ping. Where this occurs on the waveform being reproduced is dependent
on the amplitude of the warp.

that can be obtained

rate of cut-off is too low resulting in

7

them. The result is premature clip-

ratio

practically is -65dB for a 2mV input.
Unfortunately to obtain this level of
performance the pre -amplifier must

ing would have to be greater to prevent breakthrough between tracks.
In order to reproduce a flat signal
from, a record, a filter network is

equalisation required by magnetic

the flatness or otherwise of the completed product. Unfortunately this
last problem appears to have become
insoluble within the last few years.
Since the oil crisis, vinyl has become increasingly more expensive.
The record companies' response has
been to decrease the thickness of the
record. Inevitably the quality has suffered. Modern pick-up cartridges are
easily capable of reproducing warp
signals. These are subsonic and of
large amplitude.
Once they have entered the
stereo system they cause havoc. Being subsonic they cannot be directly
heard. However the wanted signal is
carried 'piggyback' fashion on top of

noise

front of the power amp. Unfortunately, these are often badly designed. Either the cut-off frequency is
too high, losing valuable bass, or the

turn to the problems of interfacing
from another angle. In particular, the

their own noise which is proportional
to their impedance. Without filling the
page with calculations it can be
shown that about luV is generated by
the average moving magnet designs.
This means that the best signal to

this problem has been to a large
extent overcome in this design by
employing a 'suck -out' filter that opeR3

100k

rates in the 40Hz region. This frequency coincides with the main resonance of many domestic rooms.
As with all things audio, the only
way that it can be properly assessed

R4

100k
R2

47k

O
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by the potential purchaser is to listen

C31
10uF

closely and judge by what you hear. As
these speakers are expensive (£1,400

R5

100k
OV

Figure 1.

Suggested rumble filter circuit (one channel shown).

formance of the amplifying chain in
any way. For this reason a J-fet op amp (the LF351) is used. This device
has a fast slew rate, 12V/us, and used

The new device is the HA12017.
The distortion generated by this device is extremely small - 0.002% at

per pair), nothing less than a home
demonstration should be demanded
before parting with your money.
Another interesting characteristic
of these speakers is that they are at
least
partially
omnidirectional.
Stereo, as we have come to know it, is

light years away from the live ex-

in the region of a pound. Unlike the
now familiar dual pre -amps, you'll

perience where direction location information is largely absent. How
much the image means is dependent
on the individual listener. As an interesting footnote to the above Simon
uses as his reference source a
VMS20E Mkt! fitted in the Acos Lustre

can usually be obtained from the
power line in the amplifier or pre amp. The unit should be placed

need two ICs for stereo and the circuit

arm. This combination he believes

is slightly more complex than usual.
Even so the chip is certainly value for

between the pre -amp and power amp.

money.
Whilst we're on the subject of front

offers all that can reasonably expected from disc. As use this combination myself I tend to agree!

in the 100% feedback mode, has a
distortion of less than 0.002% at 2V
RMS output across the audio band.
No problems should be encountered as long as the output and input
are well separated physically. Power

In order to preserve a good S/N

20kHz! Combine this with a 10V RMS
output capacity and a quoted signal to
noise ratio of -72dB giving you
a potential world-beater. Moreover
the device is not that expensive being

I
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HI -PI SUPPLEMENT
This article by Mike Skeet sug-

gests that simple techniques
using just a few microphones
can produce fine results even in

the "pop" field, the most likely
place to find "the mic for every
instrument situation". His specialisation in 'Dummy Head Binaural' is well known in the Hi-Fi
world and this introduction
should give some ideas for making lower budget recordings.

ARE ALL THOSE
MICROPHONES
NECESSARY?

Having begun my own small record label three years ago with

the main objective of issuing
material recorded with more simple
microphone techniques (which generally means less microphones) than
other studios, was attracted to try

B

I

binaural recording with a Dummy
Head. The results proved that here
was a low cost means to assist in
launching recordings of new composers and performers in modern and

classical music. Moreover, using binaural techniques retained significantly the original atmosphere of the
location, from churches, concert halls
to clubs and pubs.

Mic Placement

Ten mics to
mixer for
'Panpotted'
stereo

L.: Lead

KB: Keyboard
B: Bass
R: Rhythm
BD: Bass drum
V: Vocal

Figure 1. Multimic layout.

It does of course depend on what is

being recorded, i.e. the instrumental line up. For this article have in
mind the "pop" music line up of lead,
rhythm, bass, drums, vocals and possibly keyboards.
My drawing in Figure 1 shows a

Crossed
overhead
pair

I

likely Multimic layout and Figure 2
shows the proposed set-up using
fewer mics based on the use of a
couple of crossed directional pairs
with additional "spot" mics for bass,
drum and vocals.
In case it is necessary to cover the
must define Multimic and
point
Multitrack. The latter implies the use
of the former of course, but where the
individual mic outputs are kept separate for later mix down to panpotted
'stereo' or by 'simulsync' overdub of
individual musicians. For both Figure
1 and 2 I am assuming a direct mix

Six mics to
mixer for
straight
stereo (or
five if vocals

Instrumental
cabinets turned
in towards the
crossed pair (or the
dummy head)

added by
copy overdubbing)

Crossed

main mic

I

into two track stereo of the "live"
performance. As far as multitracking
with microphones is concerned, I feel

that 16 track

is

a minimum (not

forgetting that many studios exist as
24 or 46 track) and that 8 track is too

restricting, with 4 track not worth
considering.

Crossed Pairs
Cardioid or Hyper Cardioid pick-up

pattern mics are required as the
stereo information is directly achieved by the intensity differences
produced by their polar patterns,
provided that the diaphragms are as
coincident as possible. The best that
can be obtained is to mount them one

above the other at around 110° as
shown in Figure 3. Crossed figure of
eight mics are also possible and here
90° crossing is the norm - care must
be taken to keep in the 90° quadrant
76

Figure 2. Crossed pair layout.

as out of phase signals are produced
outside this, although it only becomes
a real worry if analogue disc cutting is
finally envisaged.

Why Dummy Heads?
Being a bit of a fan of headphone
listening is the main reason. It is
probably not all that well known that a
couple of omni microphones spaced
around 140mm apart and separated
from each other by a baffle of approximately 190mm diameter (see Figure

that number of channels, a couple of
reel to reel recorders (to allow copy

overdubbing), suitable mic stands
and booms, long enough mic leads to
reach a separate room for monitor -

Figure 3. Crossed 'coincident' pairs. Shown
above is AKG C414 Capacitor (switched to
Cardioid or Hypercardioid or even 'figure of
eight'), and below: Calrec CM652 Cardioid
Capacitor pair.

4) can produce surprising "out of
head" or binaural effects when listened to on headphones and also a
very effective
speakers.

"stereo"

on

loud-

The Means!
Now I'm not going to suggest that
one takes any old pair of mics and a
portable cassette recorder and
straightaway you are the new recording vogue of the 80s! The minimum
one needs is around five low impedance mics, a mixer with at least
AUGUST 1981
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though basically with a layout like that
in Figure 2 they need to be at a high
enough level relative to the drum kit,
to prevent the main mic acquiring too

much drum sound. With directional
crossed pairs one could place the
drum kit behind the main mic and
take advantage of the 20dB or so back
rejection available. However, in small

rooms this is only partially achieved
due to reflections (the whole room
becomes a sound box) and also, if
.omni mics are used in a dummy head,
one has not got any directional effect

in terms of pick-up level.
Giving the performers "control" of
the balance can be the death knell of
the good intentions! Each musician
will in turn, after every subsequent
playback, try and get his or her instrument loudest! While I certainly favour
the band having their say about the
balance, there has to be a discipline about how it is done. Initially
I

get them to play at a normal practice level or moderate "gig" level and
balance, record
Figure 4. Omni mics baffled from each other for 'dummy head' binaural. Sennheiser
MKE203 Electret Capacitor (left) and AKG C414 Capacitor set to omni.

ing, a means of monitoring on site,
preferably with decent loudspeakers
and amplifiers. Then there is "talk back" to instruct the performers and
even "foldback" of what is being
recorded on headphones. This latter
can however often be done by the

relative levels and perspectives of the
instruments against each other and in

band themselves - preferably on

the case of crossed pairs or dummy
heads, also against the acoustics of
the room being used. With the multimic approach, the closeness of the
mics (usually themselves directional)
means that the room acoustics re-

phones as foldback loudspeakers can

cede in the pickup. The resultant pan -

"colour" the sound in the "studio".

potted stereo presentation produces,

On quality aspects, each link in the
chain will need a pedigree at least up

for me, the abhorant leaping out of

to the standards expected. Notwithstanding that however, there's nothing like gaining experience with what
one has got around you. I've found

that good results can be obtained
using just two omni mics (in a dummy
head) and a stereo cassette recorder,
provided that instruments have been
carefully positioned, along the lines of

Figure 2, and the control levels of
each instrument have been suitably
adjusted.

How is Balance

'unrelated to each other' sounds. My
favouring simpler mic techniques is
not just on possible economic
grounds - it's more to feel on playback that the sound stage is a unified
whole and not a fragmented jigsaw of
close-up sounds.
So to balancing when crossed
pairs or dummy head pairs are in use.
The separate miking of the drums and

vocals allows conventional "mixer"
level control. The instrumentation
grouped around the main mic has to
be balanced by the performers, al-

Obtained?

and judge the

make adjustments to the other instruments. It's a good idea to get
players to note their level settings.
They soon learn that an otherwise
good take can be ruined by an accidental change in someone's level and
the engineer can do nothing but wish
possibly that he had multimiked the
whole affair!
Remember also that in crossed
pair or dummy head main mic situations, moving an instrument's cabinet
position can also be used to "adjust"
its level, provided the change in
perspective is acceptable.
Finally, some kindred aspects.
Some amplifying systems produce
annoying hiss, or worse, hum levels.
In my experience this can often be
due to inappropriate settings on "pre"
and "main" amps. Also I like the cabinets to be raised off the floor to avoid
honking. The aim is to get the high
frequency output "firing" straight at
the main mic.
E&M M

Should any reader want to sample
the ideas described, there are several
sampler cassettes available on Mike
Skeet's own Whitetower record label.
Problems normally encountered with
high speed cassette duplication (both

Straightaway it must be stated that
BALANCE is the operative word. One

is trying to achieve a balance of the
Figure 5. A really effective low cost dummy head using Omni tie clip (RS components 249-

463) element mics in chipboard/foam/windshield construction.

it

changes needed on playback. Then
leaving the bass alone, if satisfactory
relative to the drums, I appropriately

WMITSTOWER

mis is

AMC K

I

8INAkRAL

sides at once) are avoided by copying in 'real time'. The quality and
variety of examples should convince
you of the merits of binaural techniques. Listening on headphones can
give a very strong sensation of sounds
all around you. Mike has kindly
offered his 'This is Binaural' cassette

to readers at the special price of
SUPERB SOUND QUALITY
UPf-LIKE ON LOUDSPEAKERS
WILL AMAZE YOU ON HEADPHONES,
A KALEIDOSCOPE Of SOUNDS 11. stUSIC

IS YOUR EQUIPMENT GOOD ENOUGH?

ARE YOUR EARS G000 ENOUGH.
PLAY THIS AND FIND OUP

£3.75 including VAT, post and packing. Send your cheque made out to
'Whitetower Records' (E&MM Offer),
to 2 Roche Gardens, Bletchley, Milton
Keynes, MK3 6HR. It contains 40
minutes of music and sound effects,
with church, classical, pipe band,
jazz, pop pieces recorded at different
locations that impose their own special atmosphere through these techniques,

rin ,1110t, SYSTEM

Figure 6. Even low budget recordings can amass some gear! Used fora Whitetower session
with 'The Crew' band.

E&MM
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120uS

and

trains,

cars,

planes,

speech and fireworks showing the
realistic sound fields created.
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EDUCATIO\
Electronics & Music Maker looks to the future by choosing projects that use

up-to-date technology and features that inform its readers of the latest
developments in electronics and electro-music.
Education in its broadest sense is therefore one of the key aspects of this

TI

magazine.

THE ORGA
MASTER

um
0M, M./
km

,PY

It is also exciting that it will be read by teachers and pupils alike through its
wide circulation in this country and many subscriptions abroad.

c7tdueSical
clilowl d of

CMGAN
MASTER

COUNTER MELODY is created by a movement of notes undernearh a ine
if the notes move in Semitones it is referred to eta 'Chromatic Movement', if the
oxen move in Tones it is referred to as a 'Tonal Movement'. COUNTER MELODY
usually played as a descending movement of notes on either the upper or lower
manuals. COUNTER MELODY should be used sparingly.
One form of COUNTER MELODY is created underneath a melody when the 3rd
Note of one chord resolves to the '7to' Note of the next chord. in the following
illu.stration a 'Chromatic Movement' is created between the 'G', 'Fg', 'F' and "E'
Notes as each note movement is in Semitones.

07

Am7

Bryn(
I Jaya

Firerk-V,

I lityun

G7

ORGAN MASTER

The Musical World of The Organ
Master is a teaching course for

the modern Electronic Organ.
Two music books, two theory books
and two chord posters provide the
opportunity for beginners to acquire a

(7i')
(3rd)
e COUNTER ME

knowledge of basic music theory
whilst learning to play the organ. They
will be suitable for many of the

perience.

tion and the remaining music is in
normal 'Single Stave' with chord
symbols. Many popular tunes illustrate the musical information and
playing

introduced

techniques

Winchester Cathedral

DY Note ts 'E", the Sr

COUNTER ME
(3rd)
ore of the 'C' Chord

MAJOR CHORD

THE

1, 3 and b

CHORD

THE 'Anal,' CHORD:.

Sesotorm helot. '8

6th Note stand Tone abort

THE

MINOR CHOR:,5

The Root Ch«d at 'AE' Mai. ned

Itotertsfoo of the 'AP? , 'AifrraiT' nod

'A" pedal a played with se the
'Ahh' ate played between. `E" And
The
411.4{ be omitted from the fromrstom of the tOrfter7 Chord to soled Me
ch.& of
Smitinie

Sineeen the

and 'he' Nhter

On not omit to pier the 'mail' Note of

Morning Has Broken

is introduced in the music books a
reference is made to 'Suggested
Reading' in the theory books, where a

Pedal sequences to name but a few.
Brenda Hayward has written the
,course as a result of her long experience in teaching music and has
realised the difficulty that beginners

tmt.tmttt-Tr"

experience when following established organ tutor books that do not
!teach traditional theory, but rely on
colours, labels, shapes or numbers to
get you started. The main problem

(17

here is that once you have played the
set of books using a particular method
you may not have enough knowledge
re!

to turn to other music in traditional
notation.
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11

Third Nate flattened to change
,Mortir to MINOR CHORDS.

,more detailed and fully illustrated
'explanation is given including Left
Hand Chord formation, Right Hand
Chords, Counter Melody and Bass

Whilst modern electronic music
performance on synthesisers does
not always seem to require a good

--77n

rangements in the keys of 'C', 'F' and
'G'. You'll also find a tune arranged in
two keys of music.
Music Book Two introduces Bass
Pedal Rhythm Variations, with helpful
illustrations preceding each tune. As
in Book One, the 'Timing' is shown by
oblique lines under the treble stave to

VV

Foal..

THE 4116' CHORD

aIonmItemtn

throughout the book, including ar-

V

Whole Tone below

Mo

!f!

or
It

2

4't'
I

tunes are written in 'Easy Play' nota-

(7t7)

III

constructors of our popular Matinee
organ who have little playing ex-

Music Book One starts with an
introduction to the manuals and
pedals of the organ. The first four

('3rd)

represent the 'Beats in each Bar'. Two

new keys of music, 'Bb' and 'D' are
introduced and one arrangement is
written with a change of key.
A special feature, which makes the
Organ Master a complete self -teaching system, is the cross reference between the music and theory books. As
each new item of musical information

training in the fundamentals of musical theory, playing an electronic organ
well certainly needs this requirement.

he Royal Schools of Music on piano
and theory would be suitable preparaion before even beginning to play the
organ.
Most of us play the organ at home
as a hobby and therefore do not want
this kind of training -all we want to do
is play well enough to enjoy all kinds of

music. We'll keep you informed of
new music courses and in the meantime the Organ Master will help you
find all those intriguing left hand

chords that make playing so much
more interesting as well as giving you

advice on right hand 'counterpoints'
(adding extra melodies to the main
tune) and solo playing.
Brenda Hayward will be teaching
at the first National Home Electronic
Organ Festival being held at Pontin's
Tower Beach Holiday Camp, Prestatyn, North Wales, from the 29th

August to 5th September 1981 (see
Events).

The two music books, two theory books and

Most music schools in the UK ex-

two free chord posters are available as a
complete box pack in this month's special

pect students to know their theory as
well as their practical playing on orchestral instruments (and piano) and
for classical (church) organ pupils, a
level of Grade V Associated Board of

plus 50p p&p) can be obtained from Organ
Master Publications, Metfield, Harleston,
Norfolk IP20 OLH. These publications can
also be purchased from most organ dealers.
E&MM

offer Individual books (price £2.50 each
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As far as I am aware, The Source is
only available directly from Poly-

The Source (a book of
patching and programming)
Published by Polyphony
Price $4.00
This is a compilation of the best
synthesiser patches devised by
Polyphony readers from 1975 to
1978. Polyphony is the house magazne of the PAiA Company which

phony (which involves sending a
dollar -draft - no trouble, see your
bank). It's worth every penny. If, like
me, you enjoy experimenting and
generally messing about with synthesisers to see what happens (very
unprofessional,

I

know, but we need

some relaxation), then The Source
will provide you with dozens of ideas
to use, develop and improve upon.
Anyone with even basic synthesiser
knowledge should be able to adapt

can play a large part in the usefulness
of the instrument.

The next two chapters detail the
use and handling of 'scopes and are
as explicit as most of the instruction
booklets that would accompany your
purchase as far as modus operandi is
concerned. It is in the final chapter
that the author briefly discusses how
the circuitry is actually employed and
delves a little into the electronics
behind the screen. All -in -all a useful
book for the constructor's bookshelf.

Nigel Fawcett

different page, which constantly
causes one to lose one's place.)
If I were asked to judge the book on

its merits I would award it top marks,
for it is excellently presented and
easily digested.

Nigel Fawcett

Electronic Projects For Beginners
by F. G. Rayer
Published by Bernard Babani
Price £1.35

the diagrams to their own equipment.
Buy this; you will use it and enjoy it.

Ian Waugh
PAiA Electronics address: 1020 W Wilshire,
Oklahoma City, OK 73116.

manufactures synthesiser and computer/synthesiser modules (see

April's E&MM for a review of their
8700 computer/controller). It is a fun
book!

The Source, quite naturally, has a
heavy tendency towards PAiA equipment and, in fact, all the patches are
designed to be used with PAiA
modules but don't let that put you off.
The patches are presented in a sche-

Oscilloscopes How To Use Them,
How They Work
by Ian Hickman
Published by Newnes
Technical Books
Price £4.20

This book is a must for the practical car owner. It assumes no
previous knowledge of wiring or
electrical equipment associated with
cars and starts with an explanation of
basic electronics, which can probably

amateur constructors
have reservations about purchasing an oscilloscope, feeling that either it is too complicated to
use or that it is an over -estimated
luxury for the cost incurred. I think Ian

structors. The authors have taken a
very systematic and logical approach
which ensures complete understand-

Many

Hickman has managed to put the
record straight in an admirable and

matic and symbolic form so rather
than show the front panel of a particular synthesiser, symbols are used to
represent the VCOs, VCFs, ADSR units

and trigger sources etc. A list

guide, explains where you stand with
your car electrics and the law.
The general layout of each chapter
is

concise manner when compiling this

complete with drums and flying birds
-a laughing hyena (I kid you not) and

book.

a drill (this won't hurt a bit ...). Part
three describes various techniques
usually incorporated into a patch
rather than resulting in a sound

author proves his authority not only in

In

his opening paragraph, the

the subject matter, but of etymology
and route derivation (this is totally by the -way and of no practical value to

the average reader). The first two
chapters describe the basic theory
and application of the instrument,

ribbon -

with chapter three culminating in an
overview of the more dedicated and
expensive scopes that are not often
seen or used outside the profession.

controlled micro -synthesiser manu-

The fourth chapter examines the

factured by PAiA (selling for $59.95 in
kit form). In spite of the specialisation
of this chapter, you can usually follow
the signal path to create similar
effects on other synths. I can recommend the bull frog and the helicopter
but didn't quite manage to squeeze a

many specialised accessories that

game.

Section four is concerned

solely with the Gnome, a

sneeze out of my synth. The last
chapter is devoted to software for
their computer equipment and includes a program for composing
4 -part harmonies.
E&MM
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bold, easy to follow text and a

profusion of excellent diagrams on

favourites include a jungle patch -

including a "Beat the Sequencer"

maintainance procedures included,
will enable the reader to get their car
in perfect working orderand free from
unnecessary electrical failure. The
authors have impressed that practical
maintenance, fault-finding and repair
can be done cheaply.
Briefly, the main points covered
are: wiring, battery, starter -motor,
dynamo, alternator, ignition, lighting,

tape cassettes. The final chapter in
addition to giving a trouble -shooting

The book is in five main parts. Part
one consists of tonal -melodic patches
resulting in sounds you would use in
tunes (hopefully). Part two consists of
atonal patches and sound effects. My

can be purchased to compliment the
oscilloscope. This section tackles not
only probes but cameras, which can
be used to make a photographic

record of the trace, calibrators and
graticules. To most people the
graticule is simply a grid from which
the measurement can be expressed
in

real

terms,

however,

the text

accompanying this heading proves
that this small part of the overall unit

wielding the soldering iron and churn-

ing out forms of electronic contrap-

ing, and with some of the regular

accessories. The following two
chapters deal with the optional extras
that can be added such as radios and

'symbology' is included and the universal patch diagrams really are easy
to follow. Allowances will have to be
made depending on your synthesiser
but all the basics are there.

siasm that can only be satiated by

be skipped by most amateur con-

instruments and wipers and other

of

themselves, although many do. This
section applies more to the characteristics of the PAiA modules than the
others but there are goodies here too

Auto Electrics
by Joss Joselyn and Bob Krafft
Published by Newnes
Technical Books
Price £5.65

All newcomers to the subject of
electronics seem to effervesce
with an unrestrained enthu-

the right-hand side of the page leaving

the left-hand column for clear reference headings and the occasional
schematic that would have been
distracting or isolated if carried on to
the next page. (This is an excellent
approach and one I have rarely seen
elsewhere - it is perpetually annoying to find figures referenced within
the text located on a completely

tions that seem to mystify all bar the

budding constructor himself. With
this pent-up eagerness and the need
to keep on building, it is imperative
that the overall cost of each project

should be minimal and that the required literature to provide the ervthusiast with his construction data

should be within the range of his
pocket. Here's an inexpensive book
that's packed full of simple but useful projects.
The book has been divided into

four sections, the first of which is
devoted to projects that can be built
without the aid of a soldering iron. The

author describes how to construct
baseboards with nuts and bolts to act
as terminals and yet, with this 'Stone Age' approach manages to outline 12
circuits including an intercom, a

simple radio and some amplifiers.

The second section headed 'Miscellaneous Devices' gives a brief introduction to soldering and is followed by
some of the usual projects to be found
in this type of book (water level

indicator, flashers, sirens and treasure locator).

The third section is concerned
with radio and audio frequency circuits and explains how to build radio

s

signal boosters, pre -amplifiers, tone
controls and mixers as well as three
different amplifiers. The final pages
are assigned to power supply circuits,
the last chapter giving a table of semiconductor equivalents.
think it is an excellent book for
I

the price and should give the new
constructor hours of fun as well as a
greater insight into the subject.

Nigel Fawcett
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ECQUilDUEIRILf 5CIENIE

NOVATRON T550. The Novatron T550

FORMULA SOUND QUE-4. The QUE-4

represents a new approach in monitoring
techniques. It is a stereo studio foldback
system for use with medium impedance
(2002) headphones into which it can
deliver six watts per channel. The system
is designed to interface directly with the
studio mixing console and is usually
connected to four foldback send outputs
from the mixing desk. Recommended
price £185 ex VAT.
From Formula Sound Limited,
3 Waterloo Road, Stockport SKI 3BD

ROLAND JUPITER 8. The Jupiter 8 is an 8 -voice polyphonic synthesiser with 16
oscillators, 64 user -programmable memories and a 5 -octave computer assigned
keyboard which may be split into two polyphonic synthesisers with different patches, used
in dual mode for layering two patches for each key, or played as a whole with up to eight
fully independent notes from the same patch. The keyboard computer also provides an
arpeggio section, which operates in real-time from keyboard notes played - a useful effect
in the split keyboard mode. Synthesiser functions are user -programmable and can be
stored through a built-in interface on to external tape. A 'verify' button confirms correct
tape storage. The synthesiser has a full range of functions and also offers 8 preset patches.
Recommended Price: £3,499 inc. VAT
From Roland (UK) Ltd., Great West Trading Est. 983 Great West Road, Brentford,
Middx. TW8 9DN

MXR MICRO CHORUS. The Micro Chorus is designed for in -line connection between a
musical instrument and an amplifier or mixer. The unit is battery powered and provides
a range of chorus and vibrato effects with analogue delay circuitry; the controls are a
bypass switch and a rate control. The rate control reduces the sweep width as the
sweep rate is increased. The Micro Chorus works well with guitar, thickening the
sound considerably at slow rates and providing vibrato at faster rates. Its usefulness
with keyboards is limited to the slowest rates. A nice feature is the rubber top supplied
to enable foot control of the rate. Recommended Price: £71.40 inc. VAT.
From Atlantex Music Ltd, 34 Bancroft, Hitchin, Herts SG5 ILA

is a portable Mellotron. It is built into a
sturdy flight case which features a hinged
keyboard lid, top panel, and back panel
and the front panel can be removed to
provide "knee room" when sitting at the
machine. The Novatron is a series of
controlled tape machines manipulated by
the keyboard. Each key relates to. and,
when played, activates a tape on which a
single note of an orchestral instrument
has been pre-recorded. The standard unit
comes with three basic sounds: Flute,
Violins and Cello recorded on three tracks
of a 3/8" wide magnetic tape.
From Streetley Electronics Ltd.,
338 Aldridge Road, Streetly, Sutton
Cold field, West Midlands B74 2DT

ELECTRO-HARMONIX MINI -SYNTHESISER (MODEL EH0400). The Mini -Synthesiser is

attractively presented in a light weight, slim, black case and is powered by two 9v
batteries. Its main features are the easy -to -use controls and flat keyboard. The
keyboard is touch -sensitive with the generated control voltage available for pitch
and tone modulation. In addition, by sliding your finger along the upper portion of the
white notes you have continuous pitch change instead of an individual note glissando.
From Electro-Harmonix, 27 West 23rd Street, New York NY 10010

RAVEN EQ27. Peavey's EQ-27 is a Vroctave single channel graphic equaliser where
the audio spectrum is split up into 27 bands each providing a ±15dB control range.
The unit is a sturdy 19" rack unit with a cast front panel and features balanced inputs
and outputs to enable interfacing with other professional grade equipment.
From Peavey Electronics (UK) Ltd., Unit 8, New Road, Ridgewood, Uckfield,
Sussex TN22 5SX
SEQUENCE SYNTHESISER SQ-01. The SQ-01 lets you perform by easy score -processing,

storing and retrieving each note. The memory capacity is 1024 notes, which are
divided into 16 channels and sequenced controls consist of tempo, release, bar,
play, write, transpose etc. and the synthesiser has filter, oscillator and envelope controls.
From Firstman International. All Firstman products are available from John Horn by
Skewes, Salom House, Garforth, Leeds, LS25 IPX

80

ZEUS MINI -AMP 8401. The Mini -Amp is a versatile miniature amplifier which is
designed to produce true guitar sound with all the tone, sustain, and variable distortion
of a full-size amplifier, yet small enough to fit into a guitar case of pocket. It delivers a
clean 1 watt of power and features separate volume, tone, and pre -amp controls. The
unit can be powered from its internal batteries or an AC adaptor and there are also
external speaker and pre -amp out sockets.
From Zeus Audio Systems, 511 S. Palm Av. Alhambra, CA. 91803
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SPEECHTIME

THE HAND HELD TALKING CLOCK

SUBSCRIBE!

"PRESS BUTTON FOR CLOCK TO SPEAK"

to ELECTRONICS & MUSIC MAKER the No.1 Monthly for the Electronics and
Music Hobbyist

SPECIFICATIONS
Stylish slimline stainless steel silver/black case.
Fits into top pocket.
Size: 4.8" x 2.7" x 0.8"
Computer technology micro chips
- electronically synthesized speech
- quartz accuracy

For 12 issues:
,UK and overseas surface
Europe
Airmail (excluding Europe)

EXCITING AS A "PROJECT"
IDEAL AS A "GIFT"

£9.90
£11.64
£25.20

Overseas payments including Republic of Eire should be covered by Bankers draft in
pounds sterling.

ALL KITS

Subscriptions normally commence from the current issue of E&MM.
Back copies can be obtained from E&MM at £1 each inc. postage.

Includes battery, solder,
comprehensive

instructions everything required
to build in

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

----------

an evening

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

Please send me the next 12 issues of Electronics & Music Maker.
Price: £ 29 .50

I

including VAT
for the complete kit

enclose a cheque/postal order* for £9.90/£11.64/£25.20*

made payable to Electronics & Music Maker.
*DELETE AS APPROPRIATE

£34.95 including VAT
for the ready built model
PLEASE PRINT

CARRIAGE FREE

MONEY BACK
GUARANTEE
It you are not completely satisfied

with your Speechtime, return it
within 10 days in us original con-

dition and your money wilt he

SILICON SPEECH SYSTEMS

Tel 0264 64455

Hampshire SP10 3WW.

SPECIAL PARTS FOR PROJECTS
IN THIS MAGAZINE
The following items shown in parts lists

in

this issue of

Electronics and Music Maker are not listed in the current Maplin
Catalogue, but are available from Maplin Electronic Supplies Ltd

at the following prices:BH5OE

BX98G
FB99H

90p
Tablet rocker grey
90p
Tablet rocker orange
f2.95
Jumper cable 17 -way
Right-angle latched minicon plug

40p

6 -way
FH86T
FY91Y

2p

Reset spring

Right-angle latched minicon plug

33p

4 -way

FY92A

Right-angle latched minicon plug
2 -way

FY93B
GAO7H

GA140

Minicon latched plug 5 -way
PA Controller limiter PCB
PA Controller display component
PCB

GA1 5R

GA32K
GA34M
GA407
HB58N
HB59P
H13600

HY26D
HY27E
HY28F
HY29G
HY3OH

HY31J
QY13P
QY14Q
QY16S
XB95D
XGO2C

XY86T
YKO5F

26p
26p

f2.63

f1.15

f1.35
PA controller display LED PCB
f2.49
Hexadrum PCB
Powercomp Peripherals PSU PCB 3.55
£1.18
Car aerial booster PCB
10p
Minicon latched housing 4 -way
8p
Minicon latched housing 2 -way
20p
Latchbracket 5 -way
46p
Latchbracket 16 -way
20p
Reset bar 15 -way
21 p
Latchbracket, 9 -way
9p
Reset bar 6 -way
11p
Isobolt M3x9mm (pk of 10)
11p
Steel washer 4BA (pk of 10)
26p
Piezo transducer 27mm
£2.35
UAA17OL
5p
Rubber disc 27mm
£29.50
Organ stool
£19.75
Loudspeaker TC30
f50.00t
Matinee main pcb
72p
Matinee pot mounting bracket

tCarriage is charged extra on this item. Please add t6 towards the cost of carriage

Send orders to:

Maplin Electronic Supplies Ltd.,
P.O. Box 3, Rayleigh, Essex.
E&MM
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BINDERS
NOW AVAILABLE
Keep your copies of
ELECTRONICS &

MUSIC MAKER in this
elegant silver binder
(holds 12 copies) with our
special E&MM logo in blue
and red on the cover
and spine.

Price f3.95
Please allow 28 days for delivery.
Overseas payments including Republic of Eire should be covered by Bankers draft in

pounds sterling - subject to availability.

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

Please send me the E&MM Binder @ £3.95
I enclose a cheque/P.O. payable to
Electronics & Music Maker for: £
PLEASE PRINT

Name: Mr/Mrs/Miss
Address
E&MM8/81

The price shown includes VAT, postage and packing
Overseas orders - add 11p extra for postage
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Tim Schneckloth
those mallet percussionists
who feel inferior to their synthesist friends can take heart.

All

Star Instruments have come up with a
mallet -activated instrument that can
sound just as peculiar as a keyboard
synth. It is a four -octave, polyphonic

instrument called the SYNARE MP,
and it's capable of doing most of the
things expected of a keyboard activated model. The marimba -like
keyboard can be split, allowing the
player to sound two distinct voices at
once - one in the top two octaves, the
other in the bottom two. The SYNARE
MP also boasts a four note polyphonic

sequencer that is capable of remembering up to 16 different patterns of 32 notes each.
Other U.S. synthesiser manufacturers have been busy as well lately,

America
'diskettes' for recall later. The Emulator includes a library of pre-recorded
sounds, more of which will be available from E -mu later. The company

also plans to make some special
function software (including a real
time multi -track sequencer) available
in the future.

U.S. sound modification people
have been trying to stay on top of
things, too. One of the newest devices
from MXR, for instance, was created

to meet the demand for a 'compact
and cost effective chorus unit that
produces realistic chorus effects and

vibratos with a unique, automatic,
one -control format.' MXR calls the
product the 'Micro Chorus' and it has

proved an instant success in the
States. Also new from MXR are the
Distortion II (which, the company

sets a new standard for

trying to come up with competitive,

believes,

low-priced
models.
Sequential
Circuits' entry is the Pro -One, a mono
synthesiser that puts a wide range of

approximating that warm, tube -amp

distortion) and the Limiter, which

square and pulse width wave shapes,
not to mention a 24 dB low pass filter
with its own 4 -stage envelope
generator.
The Pro -One's digital sequencer is
built-in and features 2 sequences and
up to 40 note storage between them.

produces a remarkably noise -free
sustain.
Analog/Digital Associates, a small
firm that has been making innovative
devices in Berkeley, California, put a
new flanger on the market recently. It
includes an even/odd harmonic
selector that 'brings a new dimension
to flanging the ambience simulation,'
according to the company. The

Other standard features include an

flanger also has a voltage control

arpeggiator for up or up/down arpeg-

input which lets the user control the
delay time with either an externally
applied voltage or the A/DA control
pedal. And, the company feels, the
flanger's special circuitry has totally
eliminated background noise.
Another California manufacturer,

features into a compact package. It
includes 2 VCOs with sawtooth,

gios, pitch and mod wheels, single
and multiple triggering modes, etc. Its

audio input with pre -amp lets the
musician use microphones, guitars,
other keyboards and instruments in
conjunction with the Pro -One.
The latest idea from Oberheim is a

polyphonic axe called the OB-Xa. It
retains all the capabilities of Ober-

Morley, also has a new line of effects
boxes. The unique thing about them is
the fact that they are both battery and

Demonstrator with SYNARE MP.

heim's OB-X while adding a few
extras.

One of the new additions is a split
keyboard function that allows the user
to play one sound on the lower half of

the keyboard and another sound on
the upper half. There is also a doubling mode that lets the synthesist

make two sounds with one finger.
Other features include two -pole and
four -pole filters, programmable transposition of either half of the keyboard,
improved noise generator, filter envelope generator, pitch modulation of
VCO 2 and a hold footswitch. The OBXa is available in four, six and eight voice models.
E -mu Systems, a company known
for its big, elaborate synthesiser setups, has come up with a small keyboard unit that does a lot. They call it

the Emulator and say that it's 'a
computer -based
instrument that
allows the musician to digitally record
any sound - either live from a microphone or from a line level source with up to eight -note polyphonic
capability.'

It has a split keyboard function
and a built-in disk drive that allows the
player to store sounds on convenient
82
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sound hole or, for those who insist on
complete invisibility for output jacks,
an optional strap button jack is
available.

Another transducer for acoustic
pickers is the Dean Markley 'Artist'
model, which boasts 'Inertia Mass
Construction design for reproduction
of both horizontal and vertical planular vibrations,' according to the company. The model is compatible with
any amplifier; a preamp is not necessary. A special adhesive, which will

Sunn 10 -band Equaliser.

not harm the instrument's finish, is
used for temporary installation, and

AC operable. The six models include a
compressor, deluxe phaser, noise
gate/line drive, flanger, distortion

Morley Noise Gate/Line Drive unit.

plus and deluxe distortion.
All models include two light emit-

reliefs. Each lead at the console end is

ting diodes. One indicates that the
effect is being used; the other indicates that the power is on but the
effect is not in use. According to
Morley, this feature helps eliminate

provided with in -line cable grips and
neoprene heat shrink jackets to provide reliable connections. The cable
systems are all colour -coded for easy

battery and power drain.
New from Sunn is the SPL 4120
Dual 10 -Band Equalizer, which is
suitable for sound reinforcement and
recording applications. It has two
identical channels that feature a
15 dB cut or boost at ten ISO center

frequencies, a level control with a
40 dB range, dual LED level sensing,
balanced and unbalanced inputs, and
a bypass switch that completely disconnects all electronics from the

reinforced at the stress points and

identification and all connectors for
bi, tri and five -way systems are individually stamped for easy identi-

Dean Markley "Artist" transducer.

cables for a wide range of musical
applications, recently came out with

for those cursed with the task of

mounts quickly inside the instrument
without any need for tools or modification of the instrument, since a

setting up p.a. and recording systems.

special

The system includes a rugged cast

lised signal.
Whirlwind, a Rochester, New York

aluminium stage box, riveted chassis
mounted jacks and wire mesh strain

firm that specialises in cords and
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 recording 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.

Musical extracts played on the

Yamaha SK2O Synthesiser reviewed
last month. 3. Examples of the basic
waveforms and effects discussed in

'Guide to Electronic Music Techniques'. 4. Music and sound effects
played on the Sharp MZ-8OK Microcomputer. 5. Warren Cann demonstrates the Syntom Drum Synthesiser.
6. The PAIA8700 Computer/Controller. 7. Frankfurt Music Fair: the Yamaha GS -1, Electro-Harmonix Clockworks Controller.

Cassette Price: £2.45 inc. VAT and
p&p.

Demo Cassette No. 2 (May/June
issues) contains:
1.
Tim
Souster
'feature'
examples 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 -

computer music. 5.
E&MM Word Synthesiser - speech

from our friends in Texas. 6. Fair
light Computer Musical Instrument

-
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water -activated

adhesive

holds the transducer beneath the
bridge of the guitar. The output jack

can be clamped to the rim of the

for permanent

Companies and manufacturers
mentioned:
Star Instruments, Inc., P.O. Box 145,
Stafford Springs, CT 06076.
Sequential Circuits, Inc., 3051 N. First
Street, San Jose. CA 946-5240.
Oberheim Electronics, Inc., 1455
19th Street, Santa Monica, CA 90404.
E -mu Systems, Inc., 417 Broadway,
Santa Cruz, CA 95060.
MXR Innovations, Inc., 740 Driving
Park Ave., Rochester, NY 14613.
Analog/Digital Associates, 2316
Fourth Street, Berkeley, CA 94710.

Morley, 6855 Vineland Ave., North
Hollywood, CA 91605.
Sunn Musical Equipment Co., 19350
S.W. 89th Ave., Tualatin, OR 97062.
Whirlwind Music Dist., Inc., P.O. Box
1075, Rochester, NY 14603.
Barcus-Berry, Inc., 5381 Production
Drive, Huntington Beach, CA 92649.
Dean Markley Strings, Inc., 3350
Scott Blvd., Santa Clara, CA 95051.
E&MM

ELECTRONICS & MUSIC MAKER
DEMONSTRATION CASSETTES
review - because of its price, very few
have heard this amazing instrument.
7. Sharp 'Composer' and 'Morse' programs. 8. Yamaha PS20 keyboard -a
complete piece on this portable play

eLecaiDOINICS

anywhere instrument. 9. Vero projects: 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

Please allow 28 days for delivery

r"

'4

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

Please send me the following Demonstration Cassettes:

sounds from the Wersi organ range. 4.

Musical examples of the immense
possibilities from the Alphadac 16

Cassette No.

synthesiser controller. 5. Atari's new
Music Cartridge programming 4 -part
compositions. 6. Duncay Mackay
makes creative sounds from his 'Visa'

Demo Cassette 2

Demo Cassette 1
Demo Cassette 3

Quantity

for (March/April issues)
for (May/June issues)
for (July/August issues)

Price

Total

£2.45
£1.99
£1.99
£

keyboard set-up. 7. Dynamic
bongo sounds from the Hexadrum. 8.

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

MTU Music Synthesis in action. 9.
Casio VL-Tone. 10. Extracts from

Name

LP

polyphonic

E&MM

installation. The actual transducer

the Medusa Multiple Wiring System, a
product designed to make life easier

signal path, allowing level matching
between the equalised and unequa-

2.

fication.
Acoustic guitar players who yearn
for a natural sound at extreme
volumes will be interested in two new
transducers from California companies. One is the Barcus-Berry 'Insider',
which is designed for permanent

kits are available
installation.

Irmin Schmidt's 'Toy Planet'.
Cassette Price: £1.99 inc. VAT and
p&p.

PLEASE PRINT

Address
E&MM8/81
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different tunings is a very interesting
Some computer -controlled synthesisers already offer the musician a

itself a few beats later.

variety of tunings and as these instruments become more widely available

progress right through the piece. It is
concerned with the patterns and textures of sound which can be built up
using the instruments primarily in a
solo capacity (but playing ensemble)
and it is concerned with the motions
of these patterns and textures as the
piece progresses. The changes are
changes of evolvement rather than
development resulting in something
merely different as opposed to something necessarily more complex.

ings. This opens up a whole new world
of 'harmony' without resorting to

atonal notation and thus keeping the

music within a tonal frame and it
could well be one of the more promis-

ing paths to be taken by musical
pioneers.

The album has a mix similar to
"Rainbow" - the individual voices
bounce across the stereo image add-

ing yet another dimension to the
music. Wait until Terry Riley goes
Terry Riley

For an artist and musician with
relatively few record releases and very little publicity - Terry
Riley is one of the better-known musical revolutionaries of the age.
"Shri Camel" is the first generally available record by Terry for about ten
years and develops the musical style

evident in "Rainbow in Curved Air".
For the pigeon-holers, it could be
classed as trance -music with floating,

swirling figures and percussive riffs
darting over a drone -bass, but its
apparent simplicity can be misleading. The music is often structurally
quite complex.
The whole album was recorded
live, in real time, with Terry playing his

Yamaha YC-45-D electronic organ.
His friend and technical advisor, Chet
Wood, modified the organ in two ways.
First, he added a computerised digital
delay device which enabled Terry to
play duets, trios etc. with himself. In
fact, several times during the record
there are up to sixteen different organ

voices and figures playing together.
Their relationships are obviously

complex but they combine to an
overall simplicity which makes the
music very accessible and easy to
listen to. You can also dissect the
more involved sections for a greater
understanding of the harmonic and
melodic structure.
The second modification involved
the alteration of the organ to produce
a scale of just intonation as opposed
to the equal tempered scale we are
more used to in the West. The scale of

just intonation only employs intervals
found in the harmonic series and is
harmonically more accurate but
problems arise because about 30 discrete frequencies would be required
per octave to play in different keys.
Our scale of equal temperament simply divides the octave into 12 equal
tones and is a good compromise.
Terry's scale of just intonation gives a
distinctly Eastern flavour to the music
and some of the intervals sound

almost micro -tonal to our ears. He
studied North Indian raga singing for
many years and the influence of the
East is quite evident.
The subject of just intonation and
84

a 3/4 figure or

something which you are unable to
work out at once but which resolves

(and cheaper) we may hear more
music composed around such tun-

Shri Camel
by Terry Riley
CBS 73929

phase results in

one and certainly an area in which
digital synthesis has a lot to offer.

quad!
The numerous Terry Riley fans, followers and devotees will already have

this record. To anyone interested in
music in any shape or form, they owe

it to themselves to listen. You can
approach it on two levels: what you
hear and what you feel. The listener
will find it interesting and if you can
both listen to it and absorb it, you will
want to repeat the experiences.

Ian Waugh

There is a sense of growth and

So often do we play records as
background music, as an accompaniment to other activities; eating, reading, talking etc. So rarely do we give a

piece of music our full attention. "In
C" is not musak. It demands attention.

An effort must be made to become
involved with the music and this is
something we are not accustomed to
doing. Many people will find it difficult
- a few, impossible. Do not play this
while chatting to friends - there is no

point. Do play it with friends, sitting
silently, and observe reactions.
The cover notes (by Paul Williams,
Editor and Publisher of "Crawdaddy"

Magazine) begin; "I'm not here to
justify this record, or to explain it, or to

in any way connect it with anything

In C

Terry Riley

CBS 61237

Many years ago, before had
heard any Terry Riley compoI

sitions (about the time,

in

fact, when Mike Oldfield was being
accused of plagarizing "Rainbow in
Curved Air" for "Tubular Bells"),
asked a friend to describe his music.

I

He said, "Riley writes the sort of music

that goes on and on and on, eventually ending up where he began;"
can now
from which description
infer that he knew as much about
Terry Riley at that time as I did. It is
I

one man's view, of course, but unfortunately, the sort of description which
evokes little in the way of musical
comprehension. It did at least make
me listen to Terry Riley.

"In C" is one of his '60's com-

positions (as is "Rainbow in Curved
Air") and features Terry on saxophone
along with members of the Center of

the Creative and Performing Arts in
the State University of New York and it

is performed on a variety of instruments: oboe, bassoon, Jon Hassell on
trumpet, clarinet, flute, trombone,
David Rosenboom on viola, vibraphone and marimbaphone.
The percussion begins (and ends)

the work with the repetition of a
single note and this forms the foundation upon which the other instruments build. They all play short rhyth-

mic phrases, often only 2 or 3 notes
long, each interweaving with the other

so that at most points in the perfor-

mance you can usually discern a
basic 4/4 or 3/4 time signature. The
'beat' is constant throughout. As you
listen, you hear the instruments go
'out of sync' and the accents will shift
from the 1st and 3rd beats to the 2nd

and 4th. Then perhaps, the shift in

else that already exists on the face of

this earth." (It is, of course, a compliment). Further comments refer to
"In C" as an 'experience' and a 'trip'.
An 'experience' - yes,
would certainly agree. It could possibly be
classed as 'trance' music as other
I

Terry Riley works have been classed,

but is of the 'native drum' type as
opposed to the more lyrical 'floating
melody' type.

It was new and different when it
was written and it is still defying
classification - for those with pigeonhole minds. I feel some of the epithets
attached to Ravel's Bolero could apply

even more literally to "In C": 'hypnotic', 'boring', 'nerve-wracking' and

'captivating'. As might have been
"It's certainly art, but is
it music?" I suggest you experience it
for yourself and find out.
Ian Waugh
said,

"Masterworks"
K-tel ONE 1093
Since Walter Carlos proved it
could be done, and done well, all

manner of 'classics' have been
recorded and interpreted by synthesists. Impressionist works, by their
nature, have generally adapted well,
especially under the direction of such
synthesists as Tomita.
Music is, usually written for the

instruments of the time and apart
from improvements in instrument
manufacture and artistic ability, we
hear classical music as it was intended to be heard by the composer.
If Beethoven or Ravel or Borodin were

writing music today they would undoubtedly write for the piano or for the

orchestra or for the synthesiser. Different instruments require different

techniques and although piano works have been orcompositional

chestrated (and vice versa) it is difficult to imagine how 'normal' classical
performances can be improved.

All the tracks on this album are
'conventional' classics: Also Sprach
Zarathustra, Widor's Toccata, Adagio
from Beethoven's Sonata Pathetique,
Eine Kleine Nachtmusik, Ravel's
Bolero, Grieg's Piano Concerto in A
minor, Borodin's Polovtsian Dances,
March of the Toreadors, Flight of the
Bumble Bee and the 1812 Overture.

rely for their appeal upon their
melodies which, perhaps with the
All

exception of Flight of the Bumble Bee,
most people could hum or sing.

It is difficult to adapt these works

or otherwise alter their 'orchestration' without producing something
which appears a parody of the original

or without producing something 'disagreeable' to anyone who knows the
originals. A lot of time was spent in re-

creating the sounds of real instruments and most tracks, noticeably
Zarathustra,

Polovtsian

Dances,

Bolero and March of the Toreadors
sound so much like a real orchestra
that you may wonder why they both
ered with synthesisers at all. Une
must admire the programming expertise of the synthesists but thanks
to digital technology (none of which is
mentioned on the album) it is now
possible to produce sounds completely indistinguishable from real
sound sources.
The equipment used on the album

is mainly Roland with a Sequential
Circuits Prophet 5 and additional
instruments by Polyfusion, Moog,
Korg, Yamaha, Oberheim and R.M.I.
The synthesists are credited as follows: Richard Harvey, Nick GlennieSmith, Andrew Pryce-Jackman, Jeff
Jarratt and Don Reedman with additional programming by Mel Wesson.
doubt if any of the interpreI

tations could be called 'offensive' all are tastefully and carefully worked
out. Choirs are added, percussion is

added and artistic licence is taken

with most tracks - noticeably the
Pathetique as it was originally written

for piano, and Flight of the Bumble
Bee, much, feel, to its credit. Electronic arpeggios, the swish of white
noise in Grieg's Piano Concerto, the
lilt of portamento in Ravel's Bolero,
I

and the sweep of voltage across filter
are all evident in small degrees, only
enough, perhaps, to barely qualify the
album as sounding electronic.
Because of the very conservative

approach, necessitated perhaps by
choice of music, there is little new or
different to excite the listener.
The performances, synthesiser
programming and playing, and technical production cannot be faulted.

Such an approach and attitude towards original compositions or works
which are not, by their nature, so restrictive should reap rewards.
As a technical exercise, "Masterworks" undoubtedly succeeds but it is
neither an 'electronic' nor a 'classical'
record and, failing to bridge the gap, it
hovers quite indifferently on the
fringes of interest.

Ian Waugh
E&M M
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CLEF ELECTRONIC MUSIC
MASTER RHYTHM

THE
POWERFET AMPLIFIER

As published in Practical Electronics
FULLY PROGRAMMABLE
TWENTY-FOUR PATTERNS
EIGHT PARALLEL TRACKS
TWELVE INSTRUMENTS
SEQUENCE OPERATION
Kit includes all components to build
this comprehensive User Program-

KIT: f79

BUILT: £114
Specialists since 1972
Stage and
Domestic Types

PIANOS

The most advanced
form of Touch Sensi-

tive action simulating piano keyinertia
patented technique.
Four mixable voices
by

for serious tone
variation plus electronic chorus and
flanger effects.
See lists for Cabi-

Six Octaves £207 nets, P.A. & Menu 71/4 Octaves £232 facture.

mable Rhythm Generator in an
attractive metal case with finished
case, hardware and wire.

STRINGS

£174

Versatile String Synthesiser with split

keyboard facility and impressive voices,
49 note organ diode keyswitch plus twophase Chorus.

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

PFA 80
(100W plus

into 82)

once more affordable.
Powerfets
So far 29 semiconductor manufacturers have invested in this new technology. Clearly powerfets
are something special.
Their enormous power gains eliminate conventional drive circuitry in power amps, permitting
delightfully simple designs. Their freedom from secondary breakdown and their tendency to
shutdown when thermally overstressed, result in inherently stable and destruction -proof output
stages, not needing protection circuitry. And perhaps best of all, their lack of charge storage make
them fast and responsive, producing amplifiers of wide bandwidth and low distortion even at high
frequencies..,

f89

ROTOR -CHORUS

Two -speed Rotor simulation plus Three
Phase Chorus on a single 8" x 5" PCB.
Mains PSU included.

KEYBOARDS

PFA 120
(150W plus

Square Front with two hole actuator
easily cut.

49 NOTE -f25; 73 NOTE -f41
88 NOTE -f49.50

OUR PRICES INCLUDE VAT, CARRIAGE & INSURANCE
Please send s.a.e. for complete lists or use our telephone BARCLAYCARD service.
Very competitive EXPORT rates - in Australia please contact JAYCAR in Sydney

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM

into 82.

Power Supply
Components available

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 output pair of the PFA120 results in lower distortion
and improved efficiency, particularly into low impedance loads).
The components used in the PEA 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.

CLEF PRODUCTS (Electronics) LTD., Dept. M., E&MM/8
44A BRAMHALL LANE SOUTH, BRAMHALL, STOCKPORT,
CHESHIRE SK7 1AH
TEL 061-439 3297

Specification
Bandwith

PFA80

Output Power
R.M.S. into 8n

80W (Vs=± 50V)

PFA120
100KHz± 1dB
120W (Vs=± 55V)

*0.008%

*0.005%

0.004% typ.

0.002% typ.

10hz -

THD

(20Hz-20KHz)
(KHz at rated
output)
SNR

Slew Rate
Gain

Computer Games

Cost
(built)
(kit)

first calculator style
Chess Game. complete with

-8 levels of play. Castling,
Pawn Promotion. Plays de-

SARGON 2.5
MODULAR CHESS

Asteroids TM. Your spaceship is trapped in a
treacherous asteroid belt. Points are scored for
fighting off enemy ships as well as avoiding onrushing asteroids. Your ship only has four lives and you
lose one whenever you get hit. But you're in control you can regulate asteroid speed, enter hyper space.
put shields up to flip your ship 180 degrees depending

SYSTEM
Closed 9" x 9" x 2"
Open 151/2" x 9" x 2"
Rechargeable Battery
Available P.O.A.

Contact us for firm price. Unparalleled strengths

BRIDGE CHALLENGER

f240.00

New Stronger Programme now available. Chess
Traveller £49 Boris Diplomat
£54
Goren Bridgem aster
£269.95
Super System 3 £99.95
CC7 @£75.00
Omar Computer Backgammon
£29.95
SARGON 2.5 Chess computer
£190.00
New Morphy Cartridge for above
£69.99
Great Game Machine with above
£224.00
Sensory Chess Challenger
£113.00
Intelligent Chess 13 Levels
£225.00

LONDON NW4 1EJ Tel 01-203 2473

PSU 101 Power Supply Board for 1 or 2 PAN

Warlords TM is a game of defence and capture with a

medieval theme. A king hides behind castle walls in
each corner of the TV screen. The warlord's role is to
protect his king, defend his castle and destroy the
opposing kingdoms. The battle gets tricky if you
capture the ball as well as deflect it or if you play with
double shields. Warlords TM played by one to four

players will also defend the unprotected castles.
£22.50 + 50p p&p

I

Specification

best noise performances available. Superb
overload figures are ensured by a front end
incorporating a special gain/attenuator control (volume control to you!). The inputs are

at rated o/p

B.W.
THD
SNR

Vs

Output
Cost
(built board
less controls)

20Hz-30KHz ± 1dB
0.003% typ.
85c18 (ref. 5mV RIAA)

105dB (ref. 100mV flat)
± 20V

1V (clips at

20d8)

£4.75 2 needed for stereo

THE POWERFET SPECIALISTS

Atari TV Game £95.45
Galaxy 1000 £19.95
Earth Invaders £23.95
Morphy Encore £148.50
Chess Computer

Please phone for unbeatable prices
Address

I

AUGUST 1981

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

combination of signal sources in the 1mV to
10V range. RIAA equalisation is provided for
mag PUs and space on the board is available
for different equalisations.

enclose cheque £.._..._._...I wish to pay by Access/Visa/Barclaycard/Trustcard
LMy credit card no is

E&MM

1397s. Provides ±22V at 3A and .27V with
2 second run-up (for anti -thump circuit on
PAN 1397). (Built) £3.95.

uncommitted and can be used with any

rPlease send me
Name

£5.80

Cost (Built)

PSU
101

MORPHY ENCORE

Consumer Electronics
London Office:
9 OCTOBER PLACE,
HOLDERS HILL ROAD.

100mV into 50K

Input

4.0001"1".

Teleng 1'V Game available.
ATARI SPACE INVADERS, ASTEROIDS HAND HELD
SPACE INVADERS AVAILABLE.

KRAMER & CO.

90c19

SNR

on the game variation. It makes for an incredibly
exciting galactic battle. £27.50 + 50p p&p.

USCF & BCF Rules. Audio Alert System. Exclusive
rank display and position verification. Position programming. Backspace control. Tournament timer.
Move monitor. Battery extra. Position storage memory. Half/hint control. Changing sides. Alphanumeric

minutes) level 5 (20-40 minutes) level 6 (2-6 hours).

£22.85
£20.85

A high quality 20W power amp board based on the HA1 397. Easily modified for bridge operation,
providing high powers from low supply voltages.
Specification
Output power RMS
20W into 8$1. at ± 22V
PAN
20W into 431 at ± 19V
1397
0.02% at 1KHz 1W to 12W
THD

through entire game. Opening Book Library. Mate- i n two problems solved in two minutes. Seven computer
strength levels. Instructional mode features. Plays by

display.
Level 0 - instantaneous, level 1(10-15 seconds) level
2 (20-40 seconds) level 3 (45-90 seconds) level 4 (2-4

£15.95
£13.95

Power Amp PAN 1397

Magnetic Chessboard & Men

fensive black / offensive
white move suggestion. Mate
in two and Handicap Chess.

X22
30K
±70V

Vs max

CHESS £29.95
+ P&P f 1.80
The

>20V/AS

Rin

ATARI CONSULS £98.90

ELECTRONIC

120dB

E&MM /8

J. W.
RIMMER
Mail order only to:
Dept. E&MM/8, 148 Quarry Street, Liverpool L25 6HQ.
Telephone: 051-428 2651
Technical enquiries:
367 Green Lanes, London N4 1DY. Tel: 01-800 6667
85
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I\DUSTRY
PROFILE
Fane Acoustics Limited
One of the most vital links in any

sound reproduction system is
the loudspeaker and yet, because most people buy the finished
product, the design and craftmanship
used in its manufacture is often
overlooked.

Very few manufacturers of hi-fi,
PA, disco and group equipment
actually make the loudspeaker for
their systems and thus rely on
specialist companies to supply this
product. One such company is Fane

up, trimmed and pierced. This is sent
via an overhead conveyer system to
the magnet assembly area. The
magnet, together with front and rear
plates and pole piece (also made in

the press shop) are glued together
using special adhesive or a semiautomatic machine. The whole unit is
electrostatically sprayed and passed

television industries since their
establishment in 1958 by Dennis
Newbold and Arthur Falkus. Leading
hi-fi manufacturers at the time, such
as Daystrom, Tannoy and B & W, used

coils are made of glass fibre (instead
of having wire wound on the standard

decision to specialise in high power
loudspeakers in 1967, when Arthur.
Falkus designed the present highly
successful high power voice coil.

high temperatures developed from
high power outputs, its minimal distortion without bubbling or even
burning as some plastic or paper
formers can do, and its consequent

facturing plant, nearby administra-

it is very easy to see whether a speaker
has been 'abused' by stripping it down

Dennis Newbold and David Briggs.

Making a
Loudspeaker
First, the chassis is made up from,

pressed sheets, strips or blanks of
steel. Up to eight operations produce
the chassis which has been shaped

follows

the

latter already having had its two connecting leads threaded into its
surface. Adhesive is applied to secure
these and the 'gasket' material is also

glued round the front edge of the
chassis.

11/4

FIO.,e

The large machine shop for chassis pressing.

to put a lifetime guarantee on their
products in recent years. Incidentally,

and examining the layers of wire on

the voice coil which will show a
distinct pattern of burn marks.
In production, the thin fibre glass
former is treated with an epoxy resin

- one of the few materials that will
adhere to it. The problem is to hold the
turns of wire in the epoxy resin (which

has a consistency that's little thicker
than water) whilst it cures and

hardens over 45 minutes, without

Various stages of pressing the loudspeaker chassis.

86

piece at this stage - but Fane's way is
to use the mechanical unit as the 'jig'

Then

the factory. Aluminium has been tried
as an alternative former, but although
quite successful was subject to huge
eddy current losses resulting in less
power output.
The main advantages of the glass
fibre coil is its ability to withstand the

greater reliability. It has enabled Fane

informative day at the plant with

facturers put in the complete cone,
suspension and voice coil as one

assembly.

paper former) in another section of

Fane Acoustics is based at Batley
in West Yorkshire, England with over
120 staff employed at its large manution offices and despatch warehouse.
Recently, I was privileged to spend an

suspension and the cone, with the

main assembly line.

Glass Fibre Voice Coils
Fane's special high power voice

loudspeakers and gradually the range
was increased to cover 8, 10, 13 x 8,
15 and 18 inch models as well.
However, the outstanding success
of the company came from its

for

same time!
The prepared voice coil is inserted
into the chassis - other manu-

(on the conveyer) through an infrared oven and out to the start of the

Acoustics, who have been making
loudspeakers for the home hi-fi and

Fane's early 12 inch diameter hi-fi

sticking the holding device at the

Gluing the magnet pieces to the chassis.

Chassis being conveyed into paint spray and drying units.
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Next the loudspeaker is air dried

over some 24 hours and any dust
present is blown off the magnet and

the front dome is glued in place to
avoid particles of metal re-entering
after the next step - 'magnetising'
the magnet pieces. The machine for
this operation generates a large
amount of energy with a copper coil

that weighs almost half a ton. The

process takes about three seconds
whilst the current rises to between 70

and 80 amps on a two-phase 400V
supply before cutting out. The
strength of magnetisation has in-

creased dramatically over the years
with a pre-war pound weight magnet
now equivalent to just one ounce of
ceramic. It is interesting to note that
both top and bottom plates are made
with a smaller diameter than the

weights to suit its power/instrument
application and this affects the coil's
movement through the centre hole of
the magnet assembly. Lead guitar will
use a light weight and bass guitar has
a heavier coil.

magnet to actually increase the flux

The special plasticised paper or

strength.
All finished speakers are checked
in the test room for correct frequency
range, impedance and sensitivity and

linen edge of the cone is designed to
allow large cone excursions without
breaking the cone itself, or inducing

also to ensure that no defects are
present in the electro-mechanical
construction. Spot checks are also.
made on batches to ensure the
characteristic
matches the original specification
(any discrepancy is unlikely unless by
chance a wrong component has been
used). This is done in an anechoic
chamber which is also necessary for
the initial research and development
that produces the final loudspeaker
frequency

Voice -coil winding area.

coils, dust domes etc. required by the
customer. The 12" speaker alone can
be produced from over 1000 different
types!
The voice coil is made in different

response

distortion through movement out of
alignment or actually touching the
magnet assembly. The cone centre
dome often simply fills the gap with
minimal effect on performance and is
made from aluminium or linen - with
the latter sprayed silver if required.

Cones are made for Fane from
different types of pulp, so that fibres
can be of varying length and additives
can be put into the 'mix' to strengthen
cones, as well as coloured dyes. Cone
edges can be of different material and

design.

characteristics: both the edges and

Fane's Loudspeaker
History

the cone itself have to be of a certain

From the outset of producing a
domestic hi-fi speaker system in,
1958, the company carried out much

further development with its small
group of research engineers. Many of
the industrial loudspeakers are 'made

to measure' from the basic range of
over 50 models, with specifications

agreed by sampling to cover the
variations of cones, cone weights,

thickness to suit the resonance required;

damping

of

the

natural

resonance of the cone by use of a
thicker pulp mix allows higher power
outputs; the plasticising treatment of

the cone edge helps to overcome
'dips' in the response (from the edge
and cone area being out of phase with
each other).

Chassis are usually made from
pressed steel using girder construction for extra strength, although an

alternative has been aluminium to
reduce weight. Another factor is

impedance which should be maintained at the speakers rated 8 or 16

ohms and Fane's experience has
proved invaluable in the design of

Loudspeaker cones.

speakers that keep inductance down
and provide flat impedance over the
frequency range.
Attention to the appearance of the
loudspeaker has been an important
feature as well and the Fane chassis
now uses standard black stove

enamel finish with an optional new
metal grille that is glued on to 10, 12

or 15 inch speakers. This not only
adds the finishing touch but gives
Completed voice coil on glass -fibre former.

extra protection on the road.
Surprisingly, the speaker parts are
mainly glued together - the ceramic
magnet, the front plate, the base plate

and the pole piece all fit concentrically together. Things that can go
wrong with a speaker are the cone, the
voice coil, the suspension, or the leads

Soldering wire connections to cone.

coming out, but if the magnet has
been constructed so that it is concentric there is no reason why the unit
should ever need 'ungluing'. Once the

magnet moves out of concentricity
then it is not likely to be of any use.
However, cones on the more expensive speakers can be re -centred if
necessary after a period of time.
Two lines of distribution are pursued by Fane - one to the hobbyist or

musician through retail outlets and
the second is to the industrial user
with 'custom building' to a specification.
Five main groups of loudspeakers
are produced by Fane:

a) Classic series - which are proProduction line for HF250 dome tweeter.

E&MM
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Loudspeaker prior to voice coil insertion.

duced in various types for group and
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disco covering full or mid -range.
b) Specialist series - these are

these as a complete speaker system

professional quality and finish, with

music studio or concert PA.

high sensitivity.

c) Crescendo 'E' series - give extra
;high power and sensitivity and include the large 15 and 18 inch 300
watt 'Colussus' units often used for
outdoor concerts.

d) 'J' series horns - includes horns,
drivers, tweeters that extend the high
frequency range, and passive crossover 12 or 18dB filters for linking low/
mid/high units together.
e) Studio series - primarily for

tailored flat response systems that
cover full range monitor applications,

like the American JBL and ElectroVoice speakers.

The Studio 12L speakers are 200
watt rated and with the new HF 250
dome tweeter make a very powerful
monitor/performance combination
(see Figure 1). We'll be presenting

The magnetising unit.

project that's ideal for the electro-

Future Plans
It is unlikely that the fundamental
design of a loudspeaker will change in

the near future. For example, using
rarer magnets instead of the moving
coil implies the use of a moving

magnet system. With the present
techniques the mass of the moving
parts would be too great.
Naturally, one of the main aims of
the company's research and development team is to continue to produce
speakers that outperform equivalents
from other manufacturers. Every
facet of their design is carefully

considered and even though the
result may be only a half decibel
improvement in power output, over a

longer period this will significantly
increase the overall sensitivity - a
prime factor. This attention to the
engineering of magnet assembly has
helped to increase the average sensitivity and total sound pressure levels

and explains why some 100 watt
loudspeakers

sound

louder

than

other 200 watt units. Alternatively,
and of course more desirable, is the
situation where a 200 watt unit is only
being used at half -power output, yet
outperforms another similarly rated
speaker that is used tat out'. Fane's
policy is to under -rate loudspeakers
in terms of RMS output which usually
enables good matching to amplifiers
(also often conservatively rated).

The cosmetic appearance of a
loudspeaker is considered important

for the future. As well as the new

Checking completed loudspeaker.

Final gluing of magnet outer case.

grilles, new 12 and 15 inch chassis of
cast alloy reduce weight whilst main-

taining strength through 8 ribbed
arms.
It's quite probable that at one time

or another nearly every leading UK
musician has played through a Fane
unit - including Pink Floyd, Genesis
and The Who - although the particular loudspeaker cabinet is manufactured elsewhere.

David Briggs, Arthur Barnes and Dennis
Newbold.

WWWWW

David Briggs, the Sales Director,
exports over 50% of Fane products to

Inside the anechoic chamber.

Making reference charts in the anechoic chamber.

V

*

. .

V

more than 50 countries, directly as
separate items or indirectly in
speaker cabinets. Recently, very large
orders have come from Latin America
and two areas that offer new markets

! ! !
Rec. No.:
Date'

for the company are East Africa and
the Far East.

Sig

Dennis Newbold is still the driving
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Figure 1.

88

Hz

50

100

200

500

1 kHz

2

5

10

20

I

:

I

I

e --"C

A B C Lin.

Response chart for Studio 12L & HF250 Crossover HPX4 taken at 1 watt/1 metre in the anechoic chamber. (The dip in
response at 600kHz is due to the very small 11/2 cu. ft. cabinet used in the test.)

force behind the company as its
present Technical Director and Company Secretary and enthusiastically
comments that 'with only one exception, every main UK equipment
manufacturer uses Fane loudspeakers'. Quite an achievement, that's
come from much research and

development or to put it more bluntly,
through plain hard work and
dedication!
Mike Beecher
E&MM
AUGUST 1981

E&MM

CUBE mANIA....FREE 0F CHARGE,I

With purchases totalling over £17.50
n l o n317878st1,. swhenubjecotrdteor ing O
Only

availabilityr

closesO

CASIO MELODY ALARM CLOCK
CALCULATORS

BECOME AN INSTANT MUSICIAN
NO EXPERIENCE NECESSARY

THESE SPACE INVADERS WILL ALARM YOU
- THE PRICE WON'T
Casio's most amazing watches ever!

The success story of 1981. Hundreds sold already!
As featured on "Tomorrow's World''
Create your own music with a VL-Tone. You combine the
sound, rhythm and tempo and the VI -1 plays it back...
beautifully!
CASIO VL-TONE (VL-1)

CA -90 (left)

£24.95

Electronic Musical Instrument
and calculator

CA -901 (right)

£29.95

(RRP £39.95)

ONLY £35.95

V 1-1 records and plays back up to 100 notes as a melody.

One Key Play or Auto Play of Piano, Violin, Flute, Guitar

and Fantasy, or create your own unique sounds with
A.D.S.R. 10 built-in Auto Rhythms and Tempo control.

MQ1200 12 melodies, 2 alarms, hourly chimes, date
memories, anniversary memories, calendar. 1 9/16 x 6 x 23/4".
19.95
ML -90. Wallet version of above, with stopwatch
£14.95
ML -75. Card version of ML -90. 3/16 x
x 2N" £15.95
ML2000 Office version of MQ-1200 13/4 x 4 x 61/4" £22.95'

Time and auto calendar, calculator, alarm, hourlychimes,
stopwatch, dual time. DIGITAL SPACE INVADER
GAME.

100 METRE WATER RESISTANT WATCHES
with alarm and stopwatch

LCD digital readout of notes and tempo. Also a calculator.

Battery powered with memory and program retention.
Integral amplifier/speaker. Output jack. With Song Book.

UC 365

UC360

Dims: 11/2x 113/4 x 3".

W-150 (left)

£32.50

ttali°61ONI
US'
OA SC 18 IC CM

CASIOTONE POLYPHONIC
KEYBOARDS

el WI CS C2
SO IN CA UK CB

W-1500 (right)
£25.95

CV

With built-in amplifier and loudspeaker

48 CC 0© 1M 44

Time and auto calendar, alarm, hourly chimes, countdown

MT -30
UC365. 3 melodies, universal calendar, date memories, two
date alarms, daily alarm, hourly chimes, countdown alarm/
stopwatch, time memory. 3/4 x 41/2 x 21/2"

UC360. Card version of above. 7/32 x 3% x 23/8"
UC3000. Office version. 13/4 x 4 x 61/4"

£19.95
£19.95
£27.95

(RRP £115)

NEW CASIOTONE CT -202

"Son of success... The two harpsichords demonstrate
the Casiotone's talent for sparkling, crystal clear tones...
Even more impressive is the clay..." (Melody Maker).

steel.

W100 (left)

£19.95

ONLY £95
22 instruments over 3 octaves. 4 -position sound memory.
Battery or mains. 0/P jack. Dims: 21/2 x 223/4 x 61/2". 61b.

alarm timer with repeat memory function, stopwatch.

Time is always on display, regardless of mode. Stainless

CASIO SCIENTIFIC CALCULATORS
WITH LIQUID CRYSTAL DISPLAY
for long, long battery life
N=liaa2grat/311

UC5OW (right)
50m W/R

£19.95
W100. Resin case/strap version of W150 (same specification). UC5OW. 50 metre water resistant with universal
full month calendar display with forward/backward
stepping. Alarm, hourly chimes and stopwatch. Stainless

steel.

111000111
(RRP £325)

saws
10101000
41

12 MELODY ALARMS AND STOPWATCH

IS Cf

DISCOUNT PRICE £275
49 instruments over 4 octaves. 4 voice memory function
with push button selection. 3 vibrato settings and sustain.
Pitch control. 0/P jacks. AC only. 3% x 341/4 x 11 3/16".
15.8 lbs.

M12 (left)

FX81
FX100
(FX550)
FX81. 8 digits. 30 scientific functions. 4,000 hours battery
life. Auto Power Off. 3/4 x 3 x 5'/s"
£12.95
FX100. 10d, 44f. 7,500 hrs. A.P.O. 3/. x 3 x 51/2"
£16.95

Resin

£17.95

FX550. Replaces FX510 shown above. 1 lithium battery lasts
13,000 hrs. A.P.O. 19d, 50f. 3/8 x 2'/e x 51/4"
£19.95

CT -301

M1200 (right)
S/S

£29.95

SUPER SCIENTIFICS WITH TIME DIMENSION

Fx8100. 46f. Clock, calendar, alarm, hourly chimes, count-

£24.95
£24.95
£17.95

down alarm, stopwatch, 3/4 x 23/4 x 51/4

FX7100. Card version without calendar
FX6100. Hand held version of FX7100

daily melodies, one for each day, 3 anniversary
melodies, 2 date memories, hourly chimes, countdown
alarm timer with countup after zero, or stopwatch.
7

(RRP £285)

ONLY £245
14 instruments over 4 octaves. 8 x 2 rhythm accompaniments. Vibrato and delayed vibrato. Start/stop, synchro
start, tempo control, tempo indicator, and rhythm volume.
Pitch control. AC only. 0/P jacks. 45/e x 31% x 12N". 27.

CASIO PROGRAMMABLES

with A.P.O. and memory and programme retention.

LCD ANALOGUE/DIGITAL with amazing "starburstdisplay. Dual time (analogue and digital), alarm, hourly
chimes, countdown alarm timer, stopwatch, auto calen-

dar. AA81 Chrome £29.95. AA82 s/sf39.95. AA81G
gold £49.95

lbs.

CT -401

MA -1

FX180P
(RRP £345)

ONLY £295
As 301 plus following: 16 rhythm accompaniments, with
fill-in. Casio Auto Chord for one finger or auto accompani-

ment. Plays major, minor and 7th chords with bass.

Balance control, C.A.C. lever, chord lever, memory lever
and octave switch. Dims as 301. Weight 28.2 lb.

FX3500P

(FX602P)

FX180P. 10d, 55f. 2 programmes, 38 functional steps.
Integrals and Regressional analysis. 3/4 x 3 x 51/2"
£19.95
FX3500P. As FX180P but 61f. 9/32 x 2,/i3 x 51/4"
£22.95
FX602P. As FX501 P shown above but with alpha -numeric
display. 10,2d, 51f. 256 steps, 22 memories. 10 unconditional
jumps, 9 subroutines (9 levels) 18 parentheses (6 levels)

£9.95
Mozart No 40
or buzzer.

Hourly chimes.
Snooze facility
13/4 x 41/2 x 3".

£74.95

SEND 20p FOR OUR ILLUSTRATED CATALOGUE OF SELECTED CASIO AND SEIKO PRODUCTS

Price includes VAT and P&P Send
your.company order. cheque, P 0 or
phone your ACCESS or BARCLAY
CARD number to
E&MM

AUGUST 1981

TEMPUS

Dept E&MM/8, FREEPOST,
164-167 East Road, Cambridge CB1 1DB
Tel: 0223 312866
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June 13th Earls Court, London

"THE WALL" concert by 'Pink Floyd'

interest to the music, especially when

The theme for this concert was
the double album "The Wall"
The concert was very much a
feast for the ears and the eyes, with

the sound was swept from one PA
stack to another. The dynamics
achieved were strong and the interrelation of acoustic and electronic

the combination of visual effects and

instruments portrayed the enormous
range of emotion that Pink Floyd
create in their music.
The effects gave plenty of variation, with echo, ADT and Leslie rotor

music providing an excellent evening's entertainment, particularly in its
technical expertise.
At the start, the stage was set with
a partially built wall across the front.
Once the introduction was complete

sounds the most noticeable, as well as

flanging and phasing. The keyboard
players shared between them instruments that included an acoustic

there was a loud bang with several
flashes and the band started with
equal impact. The music of the first
half consisted of the tracks from the
first album of 'The Wall', except for a

Grand Piano, a Yamaha CP80 Electric

few additional sound sequences.

On stage there were two drummers, two guitarists, two bass guitarists, two keyboard players and four
backing vocalists, including Roger
Waters (bass guitar), Richard Wright
(keyboards), Nick Mason (drums)
and Dave Gilmour (lead guitar).
Interesting visual effects were
constantly being used and the lighting employed light banks above,
behind and in front of the band. There
were also two fully mobile hydraulic
lighting platforms on stage which
were lit underneath and had spotlights

operated manually on top. As for
visuals, the opening sequence included a rather large model aeroplane flying across the ceiling and
crashing into the wall, and a large

excellent animations were projected
onto a large screen behind the band.
During this half the wall on the stage
was gradually added to, obscuring the
band, until, just on the interval, the
last brick was fitted precisely into
the wall.

For the second half most of the
action took place in front of the wall,
where the band had since moved all
their instruments. This half included
some very good solo pieces, one of
which takes place in a lounge scene
set into the wall, with an armchair,
coffee table and TV showing a war

film, the sound track of which was
heard over the PA. There was one

images from three movie projectors
using the wall as a screen with

pictures and animations including
the well known sequences as seen on

BBC TV's 'Top of the Pops'. The
appearance of a huge pig from behind

were grouped for various applica-

the wall was spectacular to say the
least as it proceeded to dance about
above the audience. In the finale, the

tions. The control area (shown in the
photograph) included a large lighting
board and several tape decks which
ranged from a cassette deck to large
multi -track machines used for playback of the numerous sound sequences and live recording.
The concert was very impressive
and it was well received by the huge
audience. There was certainly never a

wall

was pushed down and the

evening ended with the band walking
on as strolling players with acoustic
instruments including an accordion,
guitars and an oboe. This last scene
earned the band a standing ovation.
The sound quality was very good,
with just a few first night 'rumbles' at

School-

heavy rock number that made use of a

the start. The PA was not too loud

master went for a walk across the

very large batten of lights controlled
by a sound to light system. Once
again, this was complemented with

(even at 120kW for the bottom, flying
and back stacks), and the multi-

puppet

representing

the

front of the stage! To complement the

music at points in the first half some

Grand, a Fender Rhodes Piano, a
Wurlitzer Organ, a Solina String Synthesiser and a Prophet Synthesiser.
The control desk of the concert
was also impressive with five mixing
boards and rack upon rack of amplifiers, crossovers and control units.
The mixing boards made use of the
Midas mixer modules and the mixers

channel system gave tremendous

dull moment and

if

your interest

wandered you may easily have missed
something.

Glenn Rogers

James Guthrie, Robbie Williams and Nigel Taylor with Britannia Row's 106 channels of Midas used to mix 'The Wall'.
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EVENTS
Courses
July 8th -12th

Sept. 12th -19th

AUDIO VISUAL EQUIPMENT EXHIBITION, World

July 15th -18th

NATIONAL FESTIVAL OF MUSIC FOR YOUTH,

July 19th

Fairfield Hall, Croydon. Tickets £1.50 (60p under 19)
at the door.
SUSSEX MOBILE RALLY, Brighton Race Course -

Trade stands dealing in all forms of electronics,
including amateur radio, microprocessors,
components and C.B. Entrance 50p (with free lucky
draw ticket). Commences 10.30 a.m.-6.00 p.m.
July 26th

Sept. 1981

AMERICAN THEATRE ORGAN SOCIETY, London

Chapter presents Hector Olivera at the Granada
Kingston. Commences 1.00 p.m. admission £1.50.
Further details from Mrs J. Taylor, 19 Holroyd Road,
July 29th -31st

Centre, London. Aimed at both the hobbyist and
trade. Tickets £1.50 on the day or three for £1.00
from Online Conferences Ltd, Argyle House, Joel St,
Northwood Hill, Middx. (cash and S.A.E. required
with order).
HOME, LEISURE AND MOTOR SHOW, Leisure
Centre, Haslet Ave, Crawley. Entrance 50p.

Aug. 29thSept. 5th

NATIONAL ELECTRONIC ORGAN FESTIVAL,

Secretary, APRS, E1L. Masek, 23 Chestnut Avenue,
Chorleywood, Herts WD3 4AH.
'0' LEVEL ELECTRONICS. St. Vincent Centre,
Gosport, is offering a one year '0' Level Electronics
course beginning in September 1981 and leading to
the A.E.B. examination in June 1982. The course,
which is on Wednesday evenings 7-9 p.m., is suitable

both for those who are interested in electronics as
a hobby, and wish to pursue their interest and share
their enthusiasm, and those who wish to gain a
qualification. The course fee is £20.75 (£10.38 for
under 18's and O.A.P.'s). Leaflets with full details
are available from Mrs. Thorpe, St. Vincent Centre,
Mill Lane, Gosport.

Putney SW15.
MICRO COMPUTER SHOW, Wembley Conference

Aug. 18th -22nd

STUDIO ENGINEERS COURSE, University of Surrey,

Guildford. This residential/non residential course
provides information on a wide range of technical
subjects relating to recording operations and by
bringing together engineers of differing skills and
specialities from all over the world, create a forum
for interactive discussion in the exchange of ideas
and experience. Further information from The

Trade Centre, Singapore. Further information from
Bob Hackett, European Sales Manager, ITF
International, Ratcliff House, Blenheim East,
Solihull, W. Midlands. Tel. 021-705 6707.

INTERNATIONAL SYNTHESISER TAPE CONTEST.

Roland (U.K.) Ltd. are currently holding their 5th
Synthesiser Tape contest. This contest is open to
anyone interested in synthesiser music. Full details
can be obtained from Roland (UK) Ltd., 983 Great
West Road, Brentford, Middlesex TW8 9DN. Tel.
01-568 4578. Closing date is August 31st 1981.
DENNIS EMSLEY presents a small item about
electronic music every Wednesday evening on the
local community radio station in Milton Keynes on
cable radio. The item lasts about 15 minutes and
goes out at approximately 5.15 p.m. as part of the
programme 'Ad Lib'.

Pontins Tower Beach, Prestatyn, North Wales. The
programme for this residential event will include:
daily concerts by "star" organists - teach -in sessions
- sheet music and book sales - exhibitions and
demos by leading manufacturers - synthesisers,
rhythm units and rotary speakers. Accommodation
from £78 for two people. Ring (07456) 2244.

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

DRILL PACK

THIS MONTH'S
represent a substantial saving on normal
retail prices.

An indispensable tool for the
hobbyist. This drill includes the
Reliant Mini -Drill, mains
adaptor (240VAC), four collets
to fit any drill up to '/8th inch,
sixteen twist drills, one radial
and one axial brush, and one
polishing pad.

Page 77.

Normally £19.78
Offer Price £14.95

SPECIAL OFFERS
Each month, Electronics & Music Maker

gives special offers to its readers that

Two of our offers are shown here and
details of our third offer are given on

(Overseas customers please add 34p extra for postage -surface mail only)
Closing date 31st August 1981 - Subject to availability

ORGAN MASTER
BOX PACK
Here's the teach yourself organ com-

pendium reviewed on
our Education page that
will help budding
organists get started. It
comprises two music
books, two theory books
and two chord posters.

="M=

n RG A N

EM =0 EM

ISend this coupon and cheque/P.O. to:

M ASTER
481"L fkk,kom

MASTER

Normally £10.00
Offer Price £8.00
Complete this Order Form for either or both of our Special Offers.
Please allow 28 days for delivery.
Overseas payments including Republic of Eire should be covered by Bankers draft in pounds sterling.

I
I
I

ELECTRONICS & MUSIC MAKER (Special Offers)
282 London Road, Westcliff-on-Sea, Essex SSO 7.1G.

Quantity

I
I
I
I

I

Please send me:
Item

DRILL KIT
ORGAN MASTER PACK

Item Price

total

£

£

I

14.95

I

8.00

I
I

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

I

PLEASE PRINT

I
I
I

I

Name: Mr/Mrs/Miss

I

I

Address
E&MM8/81

All prices shown include VAT, postage and packing

I

EM ME =II I= ME I= ME =0 =11
E&MM
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selected so that problems can be
made progressively more difficult as
the child's ability develops. Learners
can therefore go at their own pace.
Operation is simple. The unit sets
a problem, the child keys in an
answer, and 'Speak and Maths' an-

nounces whether the attempt was
right or not - praising correct answers

and encouraging another try when
answers are wrong. After two tries the

correct answer is displayed and announced; a score is displayed after 5
problems.

There are a number of special
features:

'Word

problems'

VOLT LEADER
Leader have recently released a high -

voltage meter probe with a built-in
meter movement.
The unit measures up to 40kV, has
an input impedance of 201(2 per volt
and an accuracy of ±3%.
Manufactured in high impact polystyrene, the LHM-80A is 385mm long,
weighs 300g and costs £16 + VAT.
For further details contact:
Sinclair Electronic Ltd., London
Road, St. Ives, Huntingdon, Cambs.
PE17 4HJ.

helps

strengthen recognition of common

SPEAK AND MATHS
Texas Instruments Ltd have just
introduced a new electronic teaching

aid called 'Speak and Maths', designed to be used by children aged 5

onwards. The child is familiarised
mathematical
expressions
through the electronic voice, as well
as the visual display.
'Speak and Maths' is pre-programmed with over 100,000 randomly selected problems, covering basic
with

arithmetic and decimals as well as
introducing the more advanced subjects of geometry and algebra. One of
three levels of difficulty may be

spoken expressions related to mathematical concepts, such as decimals,
remainders and basic geometry.

'Greater than/less than' helps compare totals rather than merely calculate them, and 'Write it' helps sharpen
the ability to write spoken numbers in

numeral form. Also included is the
'Number Stumper' game in which the
operator is asked to guess a secret
number in as few attempts as
possible.
For further info contact Nick Hills,
MS36, Consumer Marketing Dept., Texas

Instruments Ltd, Manton Lane, Bedford
MK41 7PA.

MORE SPEECH
Campbell Collins Ltd., franchised

distributors for General Instrument
Microelectronics, have recently released the G.I. speech synthesiser
module VSM2032. The module is
supplied, built and tested with an onboard audio amplifier and a 32k ROM
containing the 32 word vocabulary.
The 'clever bits' in the module are

the PIC1650A microcomputer and
the

SP0250

speech

synthesiser,

making interface quite simple, requiring only one 8 -bit PIO for both
control lines and address lines, and

for monitoring the busy line. The
module would normally require 7
address lines but with the vocabulary
supplied, the two most significant bits

are always zeros, therefore freeing
two PIO lines for other tasks.
On power -up, the module requires
resetting which is simply two succes-

sive low to high transistors on the
reset line. This could be achieved
using software control of the PIO, but
could also be taken care of by a small
hardware reset.
After resetting, making the board
speak is simply a matter of checking
the status of the busy line and waiting

for it to go high, then setting up the
address and taking the strobe from

Using their expertise, acquired as

one of the largest manufacturers of
professional

TV

broadcast

video

cameras, Hitachi have developed a

brand new colour camera for the
domestic market which embodies
professional style features and faci-

lities. The camera is aimed at the
serious video enthusiast who wants
the best results possible from a lightweight camera.
In their new camera, model VKC
800, Hitachi have used a saticon pick-

up tube, a type normally associated
with

cameras

designed

to

meet

broadcast standards. This type of
tube ensures a high standard of
picture clarity and resolution even in
dim lighting conditions and eliminates
residual picture lag when panning.
The high picture quality also
results from the use of a high grade,
f1.4 zoom lens which has a 6:1 ratio 12.5mm to 75mm. It is coupled to an
92

electronic auto -focus mechanism
using micro -chip control. Alternatively the user can operate the focus
manually and, using the macro faci-.
lity, focus down to a closeness of 4
tenths of an inch!

Also features two -speed zoom,
multi -function electronic viewfinder,
fitted uni-directional microphone,

left and right handed user option,
battery power and automatic picture
fade.

The camera can be mounted on a
tripod for studio use but for on
location filming, can be shoulder
mounted. An adjustable shoulder pad
enables the camera to be adjusted for

comfort and stability is achieved by
adjusting the wrist strap.
The VKC 800 weighs only 6.83
pounds and has a power consumption of 9.5 watts with a power requirement of 12 volt DC or can be used via a
Hitachi AC mains adaptor. The price
is £799 inc VAT.

+5% at a maximum current of 210mA
(assuming full audio output).
The user guide for the VSM2032
gives connection details and a short
program for interfacing the module to
the printer part of the TRS-80 model 1
and information on word addresses,
etc.

The VSM2032 measures only 5" x
3'4" and costs £49.50 built and
tested.

A compatible 15 -pin edge con-

high to low.

VIDEO WITH STYLE

arithmetic operators, and the words
equals, error, it is, AM, PM and OH.
Power supply requirements are +5V

The vocabulary supplied with the

nector and speaker plus full operating

module is designed such that any

instructions are also available from:

number less than one billion can be
enunciated, as well as the four

Campbell Collins Ltd, 162 High Street,
Stevenage, Herts.

READ ALL ABOUT IT

articles and in-house designs.

John Bull News

available from:
Doram Electronics Ltd, Fitzroy House,
Market Place, Swaffham, Norfolk,

John

Bull

The catalogue costs 40p and is

Electrical Ltd

have

recently released a new form of bimonthly newsletter, giving information about new lines and helpful hints
for the hobbyist.
Copies of current newsletters are
available free of charge to our readers
and may be obtained from:

J Bull Electrical Ltd, 34/6, America
Lane, Haywards Heath, W Sussex
RH16 3QU.

Doram News
Another new publication for the
electronics hobbyist is the Doram
summer '81 catalogue. Included in
the 44 pages are comprehensive
ranges of discrete components and

PE37 7QH.

West Hyde News
West Hyde Developments Ltd have

recently announced the release of
their latest '81 catalogue.
The catalogue includes 75 pages

of stock items with a host of new
products added to the current ranges
and new lines such as Mentor Optoelectronic components and computer

terminal housings from Bopla. This

semiconductors and over 70 'project

new 'cat' should provide the answer to
hobbyists enclosure problems. Available from:
West Hyde Developments Ltd, Unit 9,
Park Street Ind Est, Aylesbury, Bucks,

packs'

H P20 1 ET.

based

on

both

magazine
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NEXT MONTH
on sale at your newsagent from August 14th

September Issue

*THE PARTYLITE
Add this exciting low cost light unit to your home entertainment equipment.
No connection to your sound system required - simply plug into mains supply.
Automatic level adjustment eliminates all controls and provides bright
3 -channel operation from any level of music.

*TAPE -SLIDE SYNC
Sit back and enjoy your slide
shows by synchronising each slide
with your recorded dialogue and
music using this straightforward
project.

* NOISE GATE
Use this popular studio device to reduce background noise during
pauses in performance or recording. Ideal for organ, synthesiser
and other electronic keyboards, percussion and guitar.

* BATTERY ELIMINATOR

The "Starting Point" series for newcomers to electronics shows you
how to construct a battery eliminator to cut down expenditure on
batteries. Suitable for use with our popular Syntom and Synwave projects.

* PA SIGNAL
PROCESSOR
Completion of this high quality modular
system for PA control.

*KRAFTWERK
A special feature on this well-known
German electronic music group.

Coming Soon!!

Plus our regular articles
covering Electronics,
Computing and Electro-Music.

E&MM
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ELECTRO-MUSICIANS DIRECTORY
FREE FOR SEPTEMBER!!
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 mil.lPith. If you feel that important classification names have been omitted we shall be pleased to hear from you.
To fit the maximum information on a line please use the following codes:
INSTRUMENT
K=KEYBOARDS
O=ORGAN

G=GUITAR
E=ELECTRIC BASS

D=DRUMS

LEVEL

V=VOCALS
S=STRINGS
W=WOOD
B=BRASS

B=Beginner
M=Average
A=Advanced

E=EXPERIMENTAL
B=BEAT
R=REGGAE
O=ORGAN
V=VARIOUS

TYPE OF MUSIC
C=CLASSICA L

J=JAll
P=PROGRESSIVE
R=ROCK

Send your information in the format below for your FREE directory ad next month (closing date 25th July).
(Fictitious example)

NAME
BILL JONES

TOWN
SOUTHEND

COUNTY

TELEPHONE

ESSEX

0524-61232

INSTRUMENT LEVEL TYPE OF MUSIC
M

K

E

Offer subject to available space.

FREE!

THIS MONTH'S SPECIAL
15 WORDS FREE!

Rates: Semi -display £4.00 per scc; Classified lineage 20p per word (min. 15 words); Box No. 60p extra.
All advertisements must be pre -paid. Closing date: 25th July for September issue.
Advertisements are accepted subject to the terms and conditions printed on the advertisement rate card (available on request).

SEMI -DISPLAY

GOOD
LOOKS

AT LOW

single column f4.00

2 cm single column

f8.00

1

PRICES

The picture above shows our
guitar synth, the sort of finish
your projects deserve. Cabs for
mixers, keyboards etc. Our guitar

3 cm single column

f12.00

DISPLAY

M+M-MRC; % 12hr A.M., P.M., and 8 digit display.
All for only £25 including VAT & P&P. Calculator
probe fits into watch bracelet. Refund if not
satisfied.
Mr Smart, Top Floor Flat, 160, Gloucester Place,

London, NW1 6DT. 01-723 8605.
LET US CONSTRUCT YOUR ELECTRONIC KIT!
Fully tested with one year's guarantee for only 60%
of the kit price.

Ring (0604) 56248, (0908) 564542.

synth kit with chords, walking

MAPLIN MES53 ORGAN
completed and working to Stage 3. Rhythm unit and
mixer built but not working. Cabinet partly built but
requires completion.

Price negotiable around cost of components.
Telephone: 01-668 1719.
STUDIO HIRE
8 track studio inclqcling synthesisers, free tea and a

handy musician/engineer, £20 per 6 -hour session. Ideal for composers, synthy players etc.

bass and sequencer is only £166

KITS

or build it a little at a time at no
extra cost. Just send £3.60 for
the complete plans or a large

All types of Kits constructed (Maplin, Wersi, etc.).
Competitive prices. For quotation.

S.A.E. for our catalogue.
CAMPBELL CLARK CABINETS
2 Arden Court, Church Road,
Perry Barr, Birmingham B42 2LF.

011110110111.

LOVELY JAPANESE WATCHES
with 28 keyboard calculator alarm. Square root;

For full details catch Dave on Watford 39347.

Ring Newtown (0686) 28646.
CALSCOPE SUPER 10
from Maplin, totally new & unused, still in original
box, f 180.
Chris Jordan, Cambridge (02231 316910

ATTENTION ORGAN BUILDERS!
Surplus keyboards, tone generators, swell pedals,
Leslie motors, rhythm units etc. New high quality
units at bargain prices. SAE for list.

RON COATES, 2, Boxhill Nurseries, Boxhill
Road, Tadworth, Surrey KT20 7JF.

3 cm x 2 columns
£25.00

4 cm x 2 columns

APPLE MUSIC
Interested in hearing what the Mountain Hardware
MusicSystem is really capable of? If so, a 25 -minute
cassette of pieces ranging from Bach to Debussy
and beyond is available, in glorious stereo, for Just

£33.00

£2.50. And, for MusicSystem owners, a disk of
stunning PLAY files is available for £15.00; this

8 cm single column
£33.00

ELECTRO-MUSICIANS
DIRECTORY
Remember to send your Free Directory
Advertisement for September issue

also includes some useful IDEF files and membership of the Apple Music Synthesis Group. Write to:

DR DAVID ELLIS, 22 Lennox Gardens, London
SW1 (telephone: 01-584 5816).

r CLASSIFIEDS ORDER FORM

E&MM8/81

Please insert the advertisement below in the next available issue of E&MM for
I enclose Cheque/P.O. for £
(Cheques and Postal Orders should be made payable to Maplin Publications)
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

insertions
Name

Address

Enter each
word of
your
classified
lineage in
each block

Tel. No. (Day)

Send together with your cheque to:
Sue Forster
E&MM Classified
282 London Road, Westcliff-on-Sea
Essex SSO 7JG

Up to 15 words free on any classified lineage (i.e. run-on advert). Thereafter, 20p per word. Underline words required in bold. Add 5p extra per word.

All adds to be received by 25th July for September issue.
94

Classified Lineage only. Submit Semi and Full Display separately with this Order Form. J
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MUSING by STICHOS

LOOK TO
THE FUTURE

We applaud the kind of music that microchips attain,
Though the Muse's scornful voices unite to make it plain
That sterile syncopations of electrons in a can
Are broken -tongued harbingers of the Spirit that is Man.

by wearing a T-shirt with the special
Electronics & Music Maker symbol.
These superior quality T-shirts have our
symbol printed in white on the front, and
come in red or black and S, M, L or XL sizes,
price £2.75 inc. VAT & p&p. Sweatshirts
are also available in the same colours and
sizes, price £5.99 inc. VAT & p&p.

Send 'Woofers' back to the Dog Pound
Make 'Tweeters' fly only in trees,
Restore to country -quiet the sound
Of 'Hum-buckers' corralling their bees.

Electrons, all unfeeling in their sub -atomic flight,
Are as remote from human warmth as stars that stud the night.

Their actions are predictable - obey the Law they must Knowing naught of Pain or Mercy, but only what is Just.

This is a Drum - and you thump it -

Overseas payments including Republic of Eire should
be made by Bankers Draft in Pounds Sterling.

And this is a Bugle to blow,
Just as you should with a Trumpet,
And all Woodwinds, too, as you know.

T -Shirt size guide:

S 28-34; M 34-36; L 36-40; XL 40-44
Sweat Shirt size guide:
S 30-34; M 36-38; L 38-42; XL 40-44

When pipes are made from spire -clumped reeds where rippling waters run
Each chosen wind -tossed stem has been star -stroked and soaked in sun.
Then heart and art combined can make an instrument unique
Through which the sharp -eared Listener can hear Man's Spirit speak.

E&MM T-shirts Dept., Maplin Publications,
282 London Road, Westcliff-on-Sea,

'Smooth Fuzz' are better on beat -time;
With quiet, knee -bending composure

Essex SSO 7JG. Please allow 28 days for delivery
Subject to availability

Arresting those committing crime Such as 'Digital Exposure'.

Please send me:

Now give that sound to experts in modern compuphonics
To analyse and dissever into sine -waves and harmonics
And produce, semper fidelis, the patterns they have 'scoped;
The sounds they'll do quite nicely; but the Spirit has eloped.

Red/Black S/M/L/XL Quantity

A Harp is just a hole with strings
That you cuddle close and stroke;
But the silvery song it sings
Pale Naiads of the hills evoke
"It's wasting bloomin' time then, is the nub of your harangue?",
Not quite: for paying Mammon homage by the cash -desk's clang
As the Moguls and Performers exploit each new-found toy
Forces Commerce ever onwards fresh wonders to employ.

Price

T-shirt

£2.75

Sweatshirt

£5.99

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

Name

Not juice in our 'Apples', but noise;
'Floppy Tapes' that can't tie up bibs;
Let's gather up all of our toys,
And put 'Wah-Wahs' back in their cribs

Address

There'll be a fertile future -time, whether far off or near,
When quiet -eyed men of music who possess the Inward Ear
Will come and make Computers blazon forth the Spirit's fires;
As they have done with Vibraphones, Pianos, Harps and Lyres.

E&MM8/81

This is a Band for the joining
By those mortal earthlings who choose
To lay the Joys they are coining
As gifts at the feet of the Muse.

BACK ISSUES

JUNE ISSUE
MOSFET AMPLIFIER. Page 22, col. 1, line

CORRIGENDA

11. 2S348 should read 2SJ49.

The following errors and omissions have been noted in previous
issues of E&MM and are brought to
your attention:
MAY ISSUE
NOISE REDUCTION UNIT. Page 7, Figure 2.

C30 should read C20. Page 10, Parts list.
R7....etc., quantity should be 26; C6....etc.,
quantity should be 34; C29,30 should be
100n.

CAR DIGITAL TACHO. Page 11, Figure 1.
Add capacitor C6 between pin 5 of IC3 and

-IN Line. Page 12, Figure 2. I/P and transposed on the legend.

ADVERTISERS INDEX
Akhter Instruments Ltd
72
Ambit International
40
Aura Sounds Ltd
68
Bi-Pak Semiconductors ... 44,45
B.K. Electronics
41
J. Bull (Electrical) Ltd
37
Campbell Clark Cabinets
94
Clef Products (Elec) Ltd
85
Comp -Shop Ltd . 96,Inside Back
Digisound Ltd
58
Electro Voice
Gemini Electronics
ILP Electronics Ltd
Knights Computers
Kramer & Co

L&B Electronic Modules
E&MM

AUGUST 1981

66
20
12,13
48
85
32

Total

can be obtained
from E&MM at
£1 each (inc. postage)

JULY ISSUE.

SYNWAVE. Page 21. Figure 2. Insert C12
between junction of C6,R12 and junction of
R16, TR4 base and TR1 collector. Page 22.
Figure 3. C9 shown with reversed polarity.
USING MICROPROCESSORS. Page 55,
Figure 2. IC10 pinout was incorrectlygiven:

1C10 pin 11 should go to IC4 pin 14; IC10
pin 16 should go to 1C1 pin 22; IC10 pin 1

MARCH Matinee Organ Pt. 1
* Spectrum Synthesiser Pt. 1
* Hi-Fi Sub -Bass Woofer *

Balanced line system * Car
battery monitor * Yamaha SK20
review * BBC Radiophonic
Workshop

should go to OV.

The address for Steve's Electronics Supply
Co. was incorrect. It should be 45 Castle
Arcade, Cardiff CF12BW. Tel: 0222-41905.

The Editorial staff apologise for any
inconvenience that may have been caused
to our readers.
E&MM

Maplin Electronic Supplies Ltd
81, Back Cover
40
Modern Book Co
25
Phonosonics
48
T. Powell
Powertran Electronics ....2,3,33
Progressive Sound Pub (PSP) 40
70,71
Quasar
85
J.W. Rimmer
Rosetti 'House of Music' Ins. Frt
9
Silica Shop Ltd
81
Silicon Speech Systems
50,51
Sinclair Research Ltd
Tangerine Comp. Systems Ltd56
29
Technomatic Ltd
Tempus
Turnkey

Wilmslow Audio

89
4
59

APRIL Syntom Drum Synthesiser
* Workshop Power Supply * Car

Ignition Timing Strobe * Direct
Inject Box * Ultravox * Paia
8700 review * Matinee Pt. 2 *
Spectrum Pt. 2

MAY Noise Reduction Unit *
6 Vero Projects * Car Digital Rev
Counter * Lowrey MX -1 review
* Apple Music System * Matinee
Pt. 3 * Spectrum Pt. 3.
JUNE Wordmaker * Guitar Tuner

* Hi-Fi/Group Mosfet amp *
Select -a -Match * Fairlight CMI

review * David Vorhaus *
Matinee Pt. 4

JULY Alphadac 16 Synthesiser
Keyboard Controller * Synwave
effects unit * Car Cassette
PSU * Matinee Pt. 5 * Car
Digital Petrol Gauge * Atari
Music * Duncan Mackay * PPG
Wave 2/Wersi Pianostar reviews
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WE ARE NOW STOCKING THE
AUTOSTART APPLE II AT
REDUCED PRICES

THE NEW Et

NEW REDUCED

EXCITING
TRS80

PRICES

MODEL

16K £449

o

111

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:

tor
& bus wess
r

use 81( Microsoft Basic in ROM 8K Pet 32K & 16K vvilh
new improved keyboard
Cassette Deck £55 extra
Centronics Parallel

Decoded £77.00 + VAT

-j

A NEW MX80
PRINTER AND SAVE

A FORTUNE 400.01k.
TRS80, Nascom and Compukit RS232 Interface Cards not
necessary for parallel. £49 + VAT
Full TRS80 /Genie Graphics

16K £559

48K £619

32K £589

+ VAT

+ VAT

+ VAT

48K Bytes of RAM, 12K Bytes of ROM; for Big -System Performance 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

The Radio Shack TRS-80TH Model Ill 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

EX -STOCK

THE VIDEO GENIE SYSTEM

Ideal for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist,
teacher, etc.

the system A Real -Time Clock Read Only Memory
(ROM) containing the Model III BASIC Language (fully

WITH
NEW
EXTRA
KEYS!

SPECIAL OFFER

FOR MODEL III PURCHASERS
We will take keyboards only for TRS80 Model I and Level
II in part exchange.
There will be refurbished Model I and Level II keyboards
available later in the year - Phone for availability and price.

4,

\:-1-

16K user RAM
plus extended 12K Microsoft
BASIC in ROM Fully TRS-80 Level II
software compatible Huge
range of software already available Self contained, PSU,

£279

,C )tc),, cs:,.... '

v-

.

cv-

Memory expansion card (S100) 16K E110 32K £159
Further S100 cards available later in the year.

Diskettes Powered Directly From the APPLE (Up to 6
Drives) for Convenience and High Reliability Packaged
in Heavy -Duty, Colour -Coordinated Steel Cabinet

0'44 MICROLINE 80only
£299

-

A

.

PM

Spaced Mode 50 CPS --

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 58
LPM With 20 Columns Printed 6 Lines Per inch Vertical
Spacing Paper Tear Bar Centronic Colours and Logo

9 x 7 dot matrix 96 ASCII and 64 graphic character set
Selectable line spacing Condensed, double width print

Friction or pin feed 40/ 80/132 columns Upper and

lower case Centronics parallel interface

, NASCOM 2 GAMES TAPE
ek

featuring Space Invaders and Android Nim,
Re -numbering program and other goodies!

HITACHI
r,-\ PROFESSIONAL

DP9500 and DP9501
'

Bi-directional printing
Up to 220 chars/line
with 4 print densities
500 char buffer
RS232C and Centronics
Parallel interface built in

Full software control of matrix

--t,,,,MONITORS
" - f.....12g £99.95
.0,,,,

12" - f.-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 littering.
Looping video input Video input can be looped through
with built-in termination switch. External sync operation (available as option for U and C types) Compact
construction Two monitors are mountable side by side in a
standard 19 -inch rack.

needles allowing graphics capability

COMP PRO MIXER

DP9500 - ONLY £795 + VAT
VAT

pm

0 4 0 Ilk lb

only
£399
VAT

ANADEX
DP8000
rector Feed with full 96
Low cost prins
Super Quality
ASCII character set Accepts RS.
at band rates between
100 and 9600 and Pardief Bit data.
Attaches either directly or through interfaces to Pet, Apple,
TRS80, Sorcerer. Nascom, Compukd etc.

0es6o:****
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that you can
build yourself
and save

a 5 lb

-,

Professional
audio mixer

over £100.
Only

£99.90
plus VAT for

complete kit.
Plus FREE

power supply
valued at
£25.00

ACCESSIT AUDIO ADD-ONS

44

games.

rt

-

ENGLISH COLOUR TV/
AMERICAN NTSC
COLOUR MONITOR

w

2

w

Suitable for Apple, Atari and Texas 99/4 £295 , VAT

NEC

1:1

SPINWRITER
tst

U

only
£1390
+ 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, friction 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.

*************************************************************
WITH ORDERS OVER f100.00 !FREE 10 C-12 CASSETTES ENCLOSE THIS COUPON WITH ORDER
*************************************************************
96

cc

ur

MINI KIT - PCB, sound & vision modulator, memory chip
and de -code chip. Very simple to construct. £14.90 + VAT
OR PCB £2.90 MAIN LSI £8.50 Both plus VAT

-------

a

P

of options. Good kit for
up -grading old amusement

- *

cc

0

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 games and lots

200 chars/sec Adjustable width tractor feed.

U

£7.50 +VAT

VAT

A PROFESSIONAL PRINTER

RRP
£540

.-..t.tili,..

\cogic. ,',

Standard Features

THE NEW ANADEX

DP9501 - ONLY £845

VAT

80 CPS - Proportional

Monospaced Mode Proportional Spacing, Plus 10 CP1
and 16.7 CP1 N x 9 (Proportional) or 7 x 8 IMonospacedl

0

Kilobytes 1143K Bytes with Pascal) on Standard 514"

including cables

the following accessories:- BASIC demonstration tape;

controller. 0 memory, £225 + 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. (1.2 sec. in Pascal) Storage Capacity of 116

oniy, £399 VAT

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

Complete with RS232 interface and floppy disc

fdi349tional+DVrivAeTs

£209 -, VAT

PRINTER

only connection to a domestic 625 line TV set to be fully

VIDEO GENIE
EXPANSION BOX

Disc with
Controller

C't`>'..'''Ad

DOT MATRIX

The Video Genie is a complete computer system, requiring

Video lead; Second cassetee lead; Users manual;

'

CENTRONICS 737

.-...

UHF modulator, and cassette Simply plugs into video
monitor or UHF TV Full expansion to disks and printer
Absolutely complete - lust fit into mains plug.

BASIC manual; Beginners programming manual. Write
useful programs in the BASIC computer language yourself.

---\

..4,(5)

optional/extra) Expansion area for upgrading to a disk based system (optional/extra) Expansion area for an RS-

EG3000

Series

APPLE DISC II
3.3 Dos

output of programs and data (requires a separate line printer,

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.

0

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.

to the Computer A Z-80 Microprocessor, the "brains" of

compatible with most Model I BASIC programs) Random
Access Memory (RAM) 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

. VAT

Interlace Cards for Apple, Pet,

16K

BASIC - The Language that Makes Programming Fun.
High -Resolution Graphics (in a 54,000 -Point Array) for
Finely -Detailed Displays. Sound Capability that Brings
Programs to Life. Hand Controls for Games and Other
Human -Input Applications. Internal Memory Capacity of

Interface PET IEEE

pc);
GET YOURSELF t,,,
--"Rc0,,

only £299

\.---Vtec06- - 32K £579
48K £599

ri ,

RRP £795 for 32K

The PEDIGREE PETS tome

16K £549

..,..-,i-

VAT

32K £499

AUGUST 1981
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AUTOMATIC
TELEPHONE

ANSWERING
SYSTEM

£190
+ VAT
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,
One

of

the

most

and a 20 sec continuous loop cassette for your outgoing
messages

which

are

W ISSUE COMPUKIT
WITH ALL THE FEATURES
THAT MADE
IT THE MOST
PROFESSIONAL
COMPUTER
ON THE
MARKET. NowKIT
WITH
NEW EXTENDED FREE
MONITOR (a saving
of £22),
which includes
Cursor, Screen Flashing
&
Save Data onEditing,
Tape.

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

KX-T1520

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.

CompuKIT UK101
* 6502 based system - best value for
money on the market. *Powerful 8K
Basic - Fastest around * Full Qwerty
Keyboard * 4K 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.

KIT ONLY £149 + VAT
Fully Assembled - £199 + VAT

and Program your
Build, Understand
for only a small outlay.
own Computer

DEALER ENQUIRIES INVITED

NEW EXTENDED MONITOR IN EPROM - available separately at £22 + VAT.
Improved Basic function - revised GARBAGE routine. Allows correct use of STRING ARRAYS.
This chip can be sold separately to existing Compukit and Super board users.

4K UPg`ade
£15.90 +

Kit
AT

FOR THE COMPUKIT - Assembler Editor £14.90 Screen Editor Tape £1.90
GAME PACKS - 11 Four Games £5.00
2). Four Games E5.00
31. Three Games 8K only £5.00
Chequers £3.00 Realtime Clock £3.00
Super Space Invaders 18K) E6.50
Case for Compukit E29.50
40 pin Expansion Jumper Cable £8.50
All Prices exclusive VAT

TEAC
DISK
DRIVES
TEAC FD -50A has 40 tracks giving 125K Bytes
unformatted single density capacity.
The FD -50A can be used in double density recording
mode.

The FD -50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRS80 expansion
interface.
Also interfaces with Video Genie, SWTP, TRS80,
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.

Disks plus power supply housed in an attractive grey
case.

10 TRACK
Single

cnnr

Disk Drive a-4Lp -F VAT

Double

Disk DriveLaou + VAT

77 TRACK
Single
Disk Drive

£299 + VAT

Double
Disk Drive

£499 + VAT

WE HAVE ONE OF THE LARGEST
COLLECTIONS OF COMPUTER BOOKS
UNDER ONE ROOF, ALONG WITH
RACKS OF SOFTWARE FOR
THE GENIE AND TRS80.
COME AND SEE FOR YOURSELF.
Illustrating Basic
Basic Handbook
6502 Software Gourmet Guide & Cookbook
Programming the 6502
6502 Assembly Language Programming
32 Basic Programs for the PET Computer
PET/CBM Personal Computer Guide
PET Revealed

Library of PET Subroutines
Apple II Users Guide
Beginners Guide for the UCSD Pascal System
Z80 Microcomputer Handbook
Programming the Z80
TRS80 Basic: A Self -Teaching Guide
TRS80 Interfacing Book 1
TRS80 Interfacing Book 2
32 Basic Programs for the TRS80 Level II
Microsoft Basic Decoded & Other Mysteries
ZX80 Pocket Book
30 Programs for the Sinclair ZX80
Making the Most of Your ZX80

YOUR ZX80 IS
NOW NO LONGER
REDUNDANT
Upgrade your ZX80 to the full animated graphics of
the ZX81. (No screen flicker).
VAT IN KIT FORM
FOR ONLY £12.95
Works only in conjunction with NEW 8K ROM from
Sinclair (Not Included).

IF IT WASN'T FOR THE
LOWEST PRICES,
THE BIGGEST CHOICE
AND THE BEST
AFTER SALES SERVICE,
WE JUST WOULDN'T BE
COMP SHOP

ACULAB
FLOPPY
TAPE
The tape that behaves
like a disc, for
TRS-80 LEVEL 2.
VAT
The Aculab Floppy Tape for the TRS-80 and Video Genie is a
highly reliable digital storage system that provides many of

only £169

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.

8MHz Super Quality Modulators

£4.90

6MHz Standard Modulators

£2.90

C12 Computer Grade Cassettes

10 for £4.00

Anadex Printer Paper - 2000 sheets

SHARP

£15.00

Floppy Discs 5'/x" Hard and Soft Sectored

£2.90

Floppy Disc Library Case 51/4"

£3.50

Ribbons

D P8000

E3.50

DP9500/9501

£12.50

PLEASE ADD VAT 15%

PC1211

£79.90

3.90
11.00
8.50
9.20
12.90
10.50
12.00
10.00
10.00
12.00
7.90
7.50
10.60
7.20
7.50
7.50
10.50
18.50
5.00
7.00

Computer power that once filled a room can now be carried
in your pocket! It's easy to load with ready -to -run software

7.90

capability subject to RAM availability. Carrying case and

PLEASE ADD 40p MP

FANTASTIC FOR FILE HANDLING

+ VAT
COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET'

Programs in BASIC "OWERTY" Alphabetic
Keyboard 1.9K Random Access Memory
Long Battery Life.

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

from cassette tape (interface and recorder optional) or
program it yourself in easy -to -learn BASIC. 24 -character
liquid crystal readout displays one line at a time. Special
feature is advanced' non-volatile memory allows you to
power on and off without losing the contents of memory.
Note: Memory must be transferred to tape before changing
batteries. Automatic statement compaction squeezes every
ounce of memory space. Features power -off retention of
programs and data. Powerful resident BASIC language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
batteries included.

ATARI CARTRIDGES
IN STOCK
Phone for availability

eMEMORY UPGRADES
16K (8 x 4116) £15.90 + VAT
4K Compukit (8 x 2114) £15.90 VAT

Delivery is added at cost. Please make cheques and postal orders payab e to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.
CREDIT FACILITIES ARRANGED - send S.A.E. for application form.
MAIL ORDER AND SHOP:
DEPT E&MM

14 Station Road, New Barnet, Hertfordshire, EN5 1 QW /Close to New Barnet BR Station -Moorgate Line)

Telephone: 01-441 2922 (Sales) 01-449 6596

Telex: 298755 TELCOM G

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

OPEN (BARNET) - 10am - 7pm - Monday to Saturday
NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387

"Europes Largest Discount
Personal Computer Stores"

OPEN (LONDON) - 10am - 6pm - Monday to Saturday
* IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dublin 749933
* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705.

01-449 6596
OMIQAWAND

{ISA

Cl Ft7

Telephone: 0101 714 5472526

*************************************************************
WITH ORDERS OVER f100.00 -

!FREE
10 C-12 CASSETTES ENCLOSE THIS COUPON WITH ORDER
*************************************************************
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For personal service visit one of our stores.
Our new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.
There is excellent street parking on meters a few steps away and
Hammersmith Underground Station is nearby. Call in and see us soon.
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CATALOGUE

fast s
y4
Yo ast se,
ri ce
Can reiy

with

320 big pages packed
data and pictures of
over 5.500 items

1111
Over 100,000 copies sold already!

Same day service on in -stock lines

Don't miss out on your copy.

Very large percentage of our stock lines in stock

On sale now in all branches

All prices include VAT

WH Smith kti

price £1.

In case of difficulty check the coupon below.

make
i. w it easy...
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Easy to build,

superb specification.
Comparable with organs selling for
up to £1,000. Full construction details
in Electronics & Music Maker commencing
March, 1981 issue. Back numbers available.

* First class reply paid envelope with every order

* Quality components-no rejects-no re -marks
:L.Ic Competitive prices

* Your money is safe with a reputable company

with ft1110,113111111

gee

* Large range of all the most useful components

On price, service, stock, quality and security it makes
sense now more than ever to make 1(10101)1110)1 your

first choice for components every time!

IN MI MI MI III NI IN MI NM MI IN IN MI III
Post this coupon now.
Please send me a copy of your 320 page catalogue. I enclose £1.25

(incl. 25p p&p). If I am not completely satisfied I may return the
catalogue to you and have my money refunded. If you live outside the
U.K. send £1.68 or 12 International Reply Coupons.
Name
Address

11110PLUIFIELECTRONIC SUPPLIES LTD.

All mail to:

P.O. Box 3, Rayleigh, Essex SS6 81R.

IM I

Tel: Southend (0702) 554155

Sales: (0702) 552911

