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8K Static
RAM board

8K ON BOARD MEMORY!
5K RAM. 3K ROM or 4K RAM. 4K ROM (link
selectable) Kit supplied with 3K RAM. 3K ROM.
System expandable for up to 32K memory

2 KEYBOARDS!
56 Key alphanumeric keyboard to entering high level
language plus 16 key Hex pad tor easy entry of
machine code.

GRAPHICS!
64 character graphics option - includes
transistor symbols! Only E113 20 extra'

MEMORY MAPPED
high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters.

KANSAS CITY
low error rate tape interlace

PSI comp 80
Z80 Based powerful
scientific computer
design as published
in WIRELESS WORLD

Cabinet size 19.0"x15.7 -x3 3"
Television not included it
The kit for this outstandingly praCtica. design by ,mono
Adams published in a series of articles in Wireless World
really is complete. Included in the PSICOMP 80 scien-
tific computer kit is a professionally finished cabinet,
fibre -glass double sided, plated -through -hole printed
circuit board. 2 keyboards PCB mounted for ease of
construction, IC sockets, high reliability metal oxide
resistors, power supply using custom designed toroidal
transformer. 2K Basic and 1K monitor in EPROMS and,
of course, wire, nuts, bolts, etc.
KIT ALSO AVAILABLE AS SEPARATE PACKS
ha Nu ultimo aka,* r wool SW mils,. se bole I ierseWisl won it. in a mart* si
wile wk. ei PM pi" a 1131 £4321. Pie it Itraseris CUM. Firowiri it EMUS Met
harlot mirror sal pror miry sampsolete EMU. CO MO Mai tired. air ars tar mar
tiairelli rarer Mar MIN inwly rime sal Ma Waft Mril notelet inning OMR
SU101IOR/101x stalat II MINNOW, 0111111 Mr pas hand x oar FREE CATALOSUF

PSI COMP 80 Memory
Expansion System

Expansion up to 32K an inside the computer s own cabinet'
By carefully thought out engineering a mother board with buffers and us
Own power supply (powered by the computer s transformer) enables up to
3 8K RAM or 81( ROM boards to be fitted neatly onside the computer
cabinet Connections to the mother board from the main board expansion
socket is made via a ribbon cable

Mother board: Fibre glass douole sided plated through hole
P C 8 8 7" x 3.0" set of all components
including all brackets fixing parts arid ribbon
cable with socket to connect lo expansion plug

E39.90
Fibre glass double sided plated through hole
P C B 5 (X" x 4 8" E12.50
Set of components including IC Sockets plug
and socket but excluding RAMS E11.20
21141 RAM (16 required) E4.00
Complete set of board components 16 RAMS

E89.50
BK Fibre glass double sided plated through hole
ROM board P C 8 5 6" x 4 8" E12.40

Set of components including IC sockets plug
and socket but excluding ROMs E10.70
2708 ROM (8 required) MOO
Complete set of board components 8 ROMs

EOM

2 MICROPROCESSORS
Z80 the powerful CPU with 158 instruction including
all 78 of the 8080, controls the MM 57109 number
cruncher. Functions include +. I. squares.
roots, logsaxponentilA trig functions, inverses etc.
Range 10 " to 9 x 19 to 8 figures plus 2 exponent
digits.

EFFICIENT OPERATION
Why waste valuable memory on sub routines for
numeric processing' The 'number cruncher handles
everything internally'

COMP ISO

AS FEATURE
LAST MONT

14 CHANNELS!
NOISE GENERATOR!
LED PPM METERS!
SLEW RATE CONTROL!

RESIDENT BASIC
with extended mathematical capability. Only
2K memory used but more powerful than
most 81( Basics,

1K MONITOR
resident in EPROM

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through -hole PCB

COMPLETE KIT

NOW ONLY
£225 + VAT

2 OSCILLATORS!
VOICED/UNVOICED
DETECTOR!

COMPLETE KIT ONLY £195 + VAT
Kit Includes FREE foot control and test oscillator!
Like all our kits the ETI VOCODER really is complete - fully finished metal work, profeSSional quality
components (all resistors 2% metal model. nuts. bolts. etc. - even a 13A pluglKits also available as
separate packs - See our Free Catalogue.

powiffRAN POWERTRAN ELTEECTRONICS
PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER, HANTS SP10 3NM (STD 0264) 64455

PRICE STABILITY: Order min confidence. irrespective of any price changes we will
honour all prices in this advertisement until December 31, 1903, if this month's adver-

.tisement is mentioned with your order. Errors and VAT rate changes excluded.
PORT ORDERS: No VAT. Postage charged at actual cost plus El handling and
umentapon.

ORDERS. Subject to 15% surcharge for VAT. No charge iS made for carriage,
ent rate if changed.

SECURICOR DELIVERY: For this optional service Ill .K mainland only) add E2.
IVA T Inclusive) per kit.
SALES COUNTER: If you prefer to collect kit from the factory. call at Sales Counter
Open 9 a.m.-12 noon, 1-4.30 p.m. Monday -Thursday.

MANY MORE KITS ON PAGE 8
feffil=lk



Fist everever 041 project -
easily converted to a
home collagist

A m:yket

DES1a*G
REGULATOR%

VERSATILE
TEST . .

OSCILLATOR

RADIOACTIVITY
Ex PLANED

HEWS

ETI versus the Universe p. 65

Millions of meters (nearly) p.91

one of the many p39

ETI NOVEMBER 1980

FEATURES

NEWS
EMP

MICROBASICS
AUDIOPHILE

TECH TIPS
ASTROLOGUE

SPOT DESIGNS
DESIGNER'S NOTEBOOK

RADIOACTIVITY
DMM SURVEY

REGULATOR DESIGN

8 Read it first in ETI
15 The debate continues
20 Memories are made of this
32 Sony competition results
43 Readers' designs
52 The Space Shuttle saga
60 Tried and tested circuits
76 Zero -voltage switching
86 Brush up your alpha, beta, gamma
91 Digital multimeter bazaar
99 Keep your volts under control

PROJECTS

AUDIO TEST OSCILLATOR 27
RIAA PREAMP 39

TOUCH BUZZER 48
METRONOME 56

SPACE INVASION GAME 65
POWER AMPLIFIER 72

LIGHT SWITCH 81
FOIL PATTERNS 109

Make waves with our test gear
Moving coil matchmaker
Simply a touch noisy
Raise a rhythm or two
A microprocessor marvel
A two watts winner
Light dependent switching
We have designs on your copper

INFORMATION

NEXT MONTH'S ETI 17
NEXT MONTH'S CT 25
NEXT MONTH'S HE 85

SUBSCRIPTIONS 97
HI -Fl SYSTEM OFFER 104

ETIPRINTS 108
BOOK SERVICE 113

The last one in 1980
Computing tomorrow
Inside Hobby Electronics
Get ETI the easy way
A complete system .under £300
Foil pattern prints
The ETI technical library

EDITORIAL AND ADVERTISEMENT OFFICE
145 Charing Cross Road, London WC2H OEE. Telephone 01437 1002131415

Ron Harris B.Sc.
Ian Graham B.Sc.

Tina Boylan
Paul Wilson -Patterson

Paul Edwards
Ray Marston

Christopher Surgenor
Steven Rowe

Roy Perryment
T.I. Connell

Editor
Assistant Editor
Editorial Assistant
Group Art Editor
Drawing Office Manager
Project Editor
Group Advertisement Manager
Advertisement Manager
Advertisement Representative
Managing Director

OVERSEAS AUSTRALIA - Roger Harrison
EDITIONS CANADA  Hahor ,Moorshead
and their GERMANY - Udo Wittig
EDITORS HOLLAND Anton Kriegsmai....,.

I ABC
Member of the
Audit Bureau

I of Circulation

PUBLISHED BY Modmags Ltd., 145 Charing Cross Road. VVC2

DISTRIBUTED BY Argus Distribution Ltd. 'British Isles)
12-18 Paul Street. London
Gordon & Gotch Ltd. {Overseas,

LEFPItecl- C°IchSTster

f lei riss Today ts normally aubi Ahed on the hest Friday in the month peceditag cover date L ea.10{...LAGS LTD 191) r s wbfed ro rorylv
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To Mitrad, 68.70 High Street, Kettering, Northants.
Please send me:

MD609 watch(es) at £11.80 inc p&p I I MD606 watch(es) at £1080 inc p&p

MD610 watch(es) of £17.80 inc P&P I I MD607 wotch(es) at £10.80 inc p&p

Seiko Quartz watch(es) at £50.80 inc p&p MD608 wotch(es) at £16.35 inc p&p

MD605 watch(es) at E12.80 inc p&p
EZ3Total value of my order £

AAITRAD
The premier mail order house
specialising in quality products and
superior after -sales care.

SEIKO QUARTZ
LCD MEMORY -BANK CALENDAR WATCH

SPECIAL PRICE ONLY £49.95
plus 85p p&p. Usually £89 or over.

 pisplays hour, minute, second,
month, day of the week and date in 12
hour indication - or 24 hour at the
touch of a button.

 Button touch also displays month and
year and dates for a designated
month with Sunday dates flashing.

 Stores dates in memory up to 11
ahead, flashes 'MEMO' on
designated dates.

 Illuminated time and calendar
display.

 Display flashes when battery nears
life end.

 Stainless steel case and wrist strap
(adjustable).

In presentation case with instructions.

A LIFETIME
WATCH AT A
BARGAIN -OF -A -
LIFETIME PRICE
Full refund if not
completely satisfied.

Mitrad, 68-70 High Street,
Kettering, Northants.
Tel: 0536 522024

/
/ I enclose cheque/PO or debit my Access/Barclaycard No

Th is is a representative selection from /
the collection of guaranteed leading / Name
make and own brood watches offered / Address (block letters please)through Mitrad's 7 day distribution
system and backed by Mitrad's own
service organisotion. /
For complete product range, ring i/ 2 Credit Cord holders may telephone (0536) 522024 24 hours a day stating Card Number for immediate attention. All ordersor write for catalogue. despatched within seven days, subject to availability. Full refund if not completely satisfied.
Trade price list available for ,/ Mitrad Registered in England No. 25,54356. ETIbulk orders.

Signature

ETI NOVEMBER 1980



MD609 Gentleman's super slim flag date
alarm. Only 4mm case thickness. Continuous
display of hours, minutes, seconds and day;
optional display of date, month, year. 24 hour
alarm, alarm mode indication. Bock light.
Infinitely adjustable stainless steel strap. Very
latest technology.
£10.95 + 85p p&p

MD610 Gentleman's dual time melody alarm
chrono. Only 5mm case thickness. Continuous
display of hours, minutes, seconds plus date
and mode indications. 'Running horse' chrono
to 1/14) sec, 12 hour alarm plays 30 seconds of

"Yellow Rose of Texas'. Infinitely adjustable
stainless steel strop.

-£16.95 + 85p p&p

MD605 Ladies musical alarm chrono.
Continuous display of hours, minutes, seconds;
optional display of day, date, month. Auto
calendar. Chronograph with lap timing
facilities, to 1/10 sec. 24 hour alarm plays 30
seconds of Beethoven's 'Fur Elise'. Back light.
Infinitely adjustable stainless steel strap.
£11.95 + 85p p&p

MD606 Ladies five function fashion LCD wotch
with 3 year battery. Continuous display of
hours and minutes, with month/date and dote/
seconds available. Auto calendar. Only 6mm
case thickness. Back light. Infinitely adjustable
stainless steel strap.
£9.95 + 85p p&p

MD607 Ladies slim 'sugar coated' dress watch.
Continuous display of hours and minutes;
optional display of month and date. Auto
calendar. Bock light. Integral watch and strap.
In gold or silver finish.
£9.95 + 85p p&p

MD608 Gentleman's musical alarm chrono.
Continuous display of hours, minutes, seconds,
plus day indication. Also month and date.
Chronograph with lap timing facilities, to 1/10,
sec. 24 hour alarm ploys 30 seconds oT
Beethoven's 'Fur Elise' or can be set to awaken
to a single note. Back light. Infinitely adjustable
stainless steel strap.
£15.50 + 85p p&p

ETI NOVEMBER 1980
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WATFORD ELECTRONICS

COMPUTER CORNER
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All these
advantages...

 Instant all-weather starting
 Smoother running
 Continual peak performance
 Longer battery & plug life
 Improved fuel consumption
 Improved acceleration/top speed
 Extended energy storage

..in kit form
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Fits al112v negative -earth vehicles
with coil/distributor ignition up to 8 cylinders.
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Roger Clark the world famous rally driver
says 'Spar k r ot e electronic ignition systems
are the best you can buy'
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ELECTRONIC IGNITION

a

T5
-liectronlcs Design Associates, Dept. ET I . 1 1,

2 Beth Street, Willson, WS1 3DE. Phone
614791
Name

10921

Address

Phone vow Ord!, VARP1 Access or Brcialecard

In 651 44PP 00/41111 PITIO

X5 KIT £16-95

I raw <sae Pas *

Cneque

7



DIGEST
High Level
Control
Ao,btem

for regulating the level
of the Royal Military Canal in

Kent has been installed by
Shepway District Council. The
fully automatic system was
devised and commissioned by
Rotork Retrofit of Bath and
utilises a pressure transducer
which senses a predetermined
water level and Inhales the raising
of the water gates to allow water
to flow beneath and so maintain a
safe level. The electronic control
system is housed in a

weatherproof cabinet on the site
and is programmed to provide
four stages of control in winter

and three in summer. In summer a
high level is maintained to cater
for the needs of pleasure boats
and anglers. The automatic
control ensures that this high level
is maintained even in times of
heavy rainfall to prevent fish
being lost out at sea, which
occurred before. During the
winter the canal is tidelocked
during high tide conditions and
this has led in the past to incidents
of flooding. Previously the gates
had to be left in a partly open
position and this necessitated
having stall 'on call' day and night
to adjust them manually
whenever tide or vyealher caused
problems. The new system saves
time, money and staff
inconvenience.

Cassette
Interface PCB
w e omitted to include a Buy-
YV lines section in the Cassette
Interface project published last

month. layman Electro Devices,
15 Ash Grose. Springhead,
Oldham, Lancs 014 4RP will supp-
ly a PCB Int E4 all inclusive or a
complete kit (including PCB) for
E13.50 including post and VAT.

Copycat
Nashua

have introduced what
they consider to be the

smallest plain paper copier in the
world. Measuring only 18" x 18" '

13", the Nashua 1205 will make its
UK exhibition debut at the Lon-
don Business Show on September
23-26. It is designed for the small
business where inexpensive
decentralised copying is required.
The 1205 utilises fibre optics
combined with a miniaturised
development of Nashua's micro-
processor controlled Liquid Toner
Transfer system to achieve its

NEWS

small size. The first copy is ready
in 7 S, subsequent copies at 12 per
minute and the single paper tray
can hold a range of paper from A5
to 8.5" x 140". There is an
automatic shut-off 60 S after the
last copy is produced and the
loner/developer is held in self-
contained cartridges. The
machine also has improved copy
(especially blue response),
adjustable exp 'sure control and a
touch-tone keyboard with a
digital readout to keep track of
copy countdown. For further
information contact Nashua
Copycat Ltd. Cory House,
Bracknell, Berkshire, RG12 lET.

Getting It
Taped

Mitsubishi
Electric have

launched their new metal
tape cassette deck, the DT -530.
For E122.00 you can enjoy such
features as soft touch operation

and one -touch recording,
together with Dolby noise
reduction and peak level
indicators for accurate reading.
Fifteen LEDs per channel provide
an easy -to -read scale from - 20
dB to + 5 dB and at 0 dB the scale
colour changes from green to red.
The cassette housing on the front
loading deck is air -damped and

features background cassette
illumination and a smoked glass
front which detaches simply to
facilitate head cleaning. Wow and
flutter is 0.07% W RMS, SIN ratio
(at 400 Hz) weighted, Dolby NR
in, is 64 dB and frequency
response (metal, special Fe-Cr) is
30 Hz to 16 kHz. Dimensions are
42.4 x 1 5.4 x 24.4 cm H x Di

***AO * *. ter

24 Hour Pone
Machine

M11%i telephone answering
machines lie redundant in

the office all day, only bursting
into action when everyone has
gone home. The Ansafone 6A has
been designed to be useful 24
hours a day.

In addition to providing
telephone answering and simple
announcement facilities, the 6A
doubles as a simple -to -use
dictation machine. It can also be
used as a music cassette player for
background music.

Ansafone 6A is available on
rental from £2.35 per week from
Ansafone, Lyon May, Frimley
Road, Camberley, Surrey GU16
5EV.

ETI NOVEMBER 1980



TRANSCENDENT DPX
DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

Another superb design by synthesizer expert Tim Orr - published in Electronics Today international

TM Transcendent we merry meltable new b octave keyboard instrument There are two audio outputs which can be used sonultaemouPy On the first there Is s beautiful herptiChOld or

reed Heed - Sully OotyphonoC  you Can prey chords with as many notes as you like On the second MAMA Mere a a wide range of different voices. still Iyly PON9hOniC h can PO a

streghtforeord peon° or  'lanky took piano or even a munura of the two, Alternet.nly you ten pley dregs over the whole range of the keyboerd or team over the whole neve of the

keyboard on Mould you prOer - aunts on the top of Me keybased end brass at the lower end Ora keyboard rs Hechonicaley spla Neer the hest two octave*, Or ace verse or her a
otrebemeon of strings and Mesa Mundt senultanecneely And on all wtoCree you can oraden n arcurtry to make the keyboard touch smeared Theharder you press down a key the ember n

sounds - Net like on eceusbC pare The doggedly controlled muhipbered system makes wombat touch seembety with the complex dynenuce low noceettary fOr  Mph degree of reoliern
Them a a roaster erasure and tone control. a seminar control for in. bran sounds and .1.0 a vibrato circuit with moat.* deem controltogether pith a Hirable delay capitol so that the vibrato

cornet in only eftee **ding  short time she the note rs struck for men more matelot. strong sounds.

A * . 7RANSCPIDFPIT DPX

.121111,1,01111111111111,11W1
Clollime else 3111.3 N ILO" (wit) s.r, (lsas)

COMPLETE KIT ONLY £299+ VAT
To add interest to the sounds did male thorn coo. natural them is  chomsieneemble unit which is a complex phasing town using CCD (charge coupled devicel anarooter delay lines The

enema *Hem of then senile to that of Several aitOultic instruments playing the same pace Of music The ensemble twekritry canbe swathed in with either prong or mild effects
M the systevin is based on dogs' circuitry Mots data can be easily taken to and Own a computer for storing end playing beck accompenirnents with or without pitch or key change computer

composing etc etc I
Although the DP% is lonadvancied desert using a very lege amount of circuitry. much of it very sophosticated the kit is mecremisolly extremely senor* with excellent moms to au the Circuit
bort% which interconnect with mulerviery connectors. tort four of which an removed to separate the keyboard circuitry and thepaned topiary from the main circuitry in the cabinet

Pully fontshed Med professional quality components 011 resistors 2% metal obree, nuts. bolts. etc even  13A plug'

POWERTRAN
MANY MORE KITS ON PAGE 116. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER

TRANSCENDENT 2000 SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED SY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED)AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL,

The TRANSCENDENT 2000 rte 3 Ware instrument tranareombfe 2 Waxes Ham down giving an ettechve 7 octane tinge Theron opponent° pitch bending. a VCO with demi and pitch

inodukeilion.  VCF with both now and high pes outputs and a swami* dynamo sweep Control $ nova generator and an ADSR envelop shaper These Is also a *ow oscillator a new pitch

detamou ADSR repose sample end hold end pascal circuitry with precision components to ensure tuning Viability amongst its many features

The kit in:loon fully brushed metalwork, fully assembled solid teak
Cabinet filter, Hump pedal prolessionel quality components
resistors tether 2% mete mere or Vilb metal Mona and a really is

complete - ngN down to the test nut end boil and last pied* of wirer
There *men a I 3A plug in the lot - you reed buy absolutely no more
pans before plugging in and making greet music; Virtually all the
components ere on the one professional quality fibreglass PCB ponied
etas comPartent locations All the controls mount directly on the main
board all conncoons to the board am mode ...Nth connector plugs and
anamscoon is to simple a can be built easily in  Sew evenings by
Mead anyone capable of neat soldnng' When Meshed you will
possees a synthesiser comparable in performonte and quality with
meth -Pelt units wiling kw many times its. price

COMPLETE KIT
ONLY

£168.50+VAT!

ComOrefonsive handbook supped with all complete Thre fully
describes comeruchon and tells you how to set up your synthesiser
soh nothing more Haborate than a multi memo end  pee of ears1

no wq seinirextaiels

,

 TRANSCENDENT 2000 POW,"

uuuuuu:
Wins sloe 3&*'* 111.7'54X' lase) SA" (lost)
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Keep Your
Pecker Up

Chiplech have just introduced a
new portable (PROM

programmer based on the Z80
microprocessor. The PKWS000 is
capable of programming devices
up to 32K bits, including the 2708,
2716, 2732, 2516 and 2532
EPROMs. Keyboard function
commands such as load, write.
erase, check. compare and buffer
clear as well as data entry and
various editing functions through.
the RAM buffer are available.

A 16 digit hex display shows
address and data information and
also the EPROM type selected. An
audible warning confirms the key -

in operation, programming
completion and error occurrence.

In addition to its
programming capability, the
PKW5000 may be used to run and
debug Z80 programs with readout
of all registers and insertion of up
to two breakpoints. An optional
ITO card will allow the unit to be
interfaced with a 150 CPS tape
reader, a 20 mA current loop or
RS232C serial interface. The
option also contains sockets
which can accept preprogrammed
FPROMs containing an assembler,
debug program or BASIC

For further information on
the PKWS000 get in touch with
Chiptech Ltd, Unit One, Tewin
Court, Welwyn Garden City,
Hertfordshire AL' 1AU.

We

Test Points
Vero Electronics can now
supply a range of high quality,

low cost probe pins for testing
bare or component -loaded
boards, wire -wrap boards or
backplanes.

The pins come in two parts- the receptacle, which is

available in either miroxrap or
solder termination, and the spring
contact, which can have any one
of three tips. The serrated tip will
cut into flat pads to enable
readings to be taken; the conetip
can be used to probe plated -

through holes; the cup can be
used for wire wrap boards or
backplanes.

The pin constituents are a
veritable lour of the periodic
table. The spring contact probes
have heat treated beryllium
copper plungers plated with
rhodium user nickel and the
phosphor bronze receptacles and
nickel silver contact shells are
plated with gold over nickel.

For further details of these
low cost probe pins contact Vero
Electronics Ltd, Industrial Estate,
Chandlers Ford, Eastleigh,
Hampshire 505 3ZR.

APOLOGY
On page 84 of the September issue of Electronics Today Inter-
national we published an advertisement placed by Tempus
which stated that Zeon had gone into voluntary liquidation
This statement referred to -Leon Products Limited and was not
intended to reflect in any way on Zeon Limited

The advertisement was phrased in such a way that it mas
have been detrimental to Leon watches. No criticism of the
watches sold by Zeon Limited under the "Zeon" trade mark
was intended Furthermore, we are informed that Zeon Limit
ed have taken over the service obligations entered into by
Zeon Products Limited, thereby providing continuing service

We wish to apologise to Zeon Limited for any embarrass-
ment which the advertisement may have caused
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Microbasics
We've had a few inquiries
about the subject of the

photo we used to start off
Microbasics in September. It was
one of the first all -transistor
computers, built at Harwell
between 1952 and 1954. In the
1950s, CADET Ithe reversed
initials of Transistor Electronic
Digital Automatic Computer) was
thought of as a mini compared to
the vast valve complexes of the
day.

NEWS: Digest

CADET was used for several
Years at Harwell. The UK nuclear
programme and Harwell's
involvement generally in
electronics and instrumentation
benefitted from the experience
gained from the design,
construction and use of CADET.
You may have seen some of its
original circuit panels at the
'Challenge of the Chip' exhibition
at the Science Museum in
London.

Home
Computing

Anew computerised garage
door which has achieved great

success in the States, is now being
sold in the UK. It is being
introduced to builders'
merchants, hardware, electrical
DIY and car accessory retailers.
The NuTone garage door operates
from the greater than normal
distance of 400 yards, has a

computer that makes its own
adjustments and is simple to
instal. Whilst it is a convenience
to the ordinary motorist it is also
useful for elderly or handicapped
drivers. The hand-held radio
control unit is fitted with British -
made electronics and is Home
Office approved. Additional units
can be purchased as well as an
alternative key -operated opening

device which can be fitted to the
gatepost Or a site convenient 10
the garage entrance. Inside the
home a push button switch [this is
included) can be installed to
operate the NuTone door.

A built-in light is also
included to switch on once the
door is opened. Should the door
be obstructed as it tries to close,
the motor will automatically
reverse until the door is fully
open. In the event of an
obstruction as it opens, the motor
will stop. The garage door
operator costs E229 including
VAT. The radio receiver,
transmitter and aerial costs E73;
the key switch system L9.25; a

manual release button E14.85;
additional transmitters E213.25 and
pushbuttons -85p. A Hans service
agent will confirm whether or not
a garage door can accommodate
the unit. The Haos Company Ltd
are at The Built -In Centre. 32

Letchworth Drive, Bromley, Kent.
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* ZERO ADJUSTMENT
* 3' :-DIGIT LCD WITH

200 HRS CONTINUOUS
BATTERY LIFE

* AUTO 'BATT'
WARNING

FULL AUTORANGING
* AUTO UNIT DISPLAY
* CONTINUITY TEST

(6110 and 6100 only)
* 10 AMP AC DC (6110

and 6220 only)

Introducing the latest professional state-of-the-art 31/2 -digit DMM - at really old-
fashioned prices! From just an unbelievable £39.95 inc. VAT, plus E1.15 p&p!

RISOTUTION I my MLA 0 111 ow TO mat*
ULL AUTO RAMC...NG

RANGE NOLO

UNITS*/ MEASUREMENT DISPLAYED Too V HA rolk ont v ,o11 V HIL 
FuNC DONS CTSPLATIO

MEASURES DC VOLTAGE TO

MEASURES AC VOLTAGE TO

MEASURES AC DC CURRENT TO

U KU AUTO LW ADE LO and AC

i000v

150w

1001..

OWN

TSTIV

IW

1000V

15011

TOar

1000v

?SOT

10A
ZERO ACDATMENT

ACCURACY

LOW POWER CHIT RANGES

:WOW OW Nowt* %VINO WItelootH yowlet Triblieff1,44,0

0 P. 0 51. 0 1.
et wecost °mom* vrsevemems co al 50 1,

0

OUZZER - Commmv Test

OUZZER  Ow, Prot %Name

CONFUTE WITH INTIT/ Pa, 0$ Nit Leak Spam NAT, Om Yew s GeOrInIN
PIKE ONLY ti4.01 ONLY 0411 ONLY MSS
ASO ELMS 41.11 41.11

ONLY LOAM

411.M

r1 believe you' Please send me the DMM s as marked

6200 `st L41.10 each, Inc VAT, p&p. Total price
6220 @ LS1.10 each. Inc VAT. p&p Total pace L

__6100 1 1.66.10 cach.inc VAT. p&p Total price
6 110 L76.10 each inc VAT. p&p Total price

Total cash cheque enclosed L
Cheques payable to
Maclin.Zand Electronks Ltd . please

Available exclusively from the company that gives
you tomorrow's technology today
LTel38 Mount Pleasant. London WC, X OAP

01.278 7369 01.837 1165

ME

Why such a low, low price'
Because the A D converter and
display are custom built' This is a
genuine top -spec DMM Check
these features for unbeatable value
- you won't find a hand-held
DMM with these features at these
prices again'

ACCESS orders taken. Please write card no and signature

ACCESS NO

Name

Address

S.gned

in-Zand
Making state of -the -art affordable

12
ETI NOVEMBER 1980

To Machn-Zand Electronics Ltd 38 Mount
Pleasant. London WC I X OAP
Despatch by return For overseas orders please
add LS to cost of total order package
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inches per second. Currently only
two channels of sound can be
processed digitally, using two
tracks per channel to store data at
the very high density level of 25
ktbits per inch. The outstanding
quality of recordings is achieved
due to this and an extremely
sophisticated error -correction
system to counteract drop -out or
blemishes on the tape. For
recording sessions, two digital
systems are normally used
together to provide a back-up
facility. At Abbey Road they can
interface with the mixing consoles
in any of the three studios.

At present, editing of the
digital material is carried out on
the computer -controlled
prototype equipment at the
Central Research Laboratories.
This function will soon be
undertaken at Abbey Road itself.

By the end of 1980 sirtually
every classical record produced at
Abbey Road will be digitally
recorded. 'Middle of the road' and
'pop' discs generally rely on multi-
track facilities, but even these can
he produced using a mixture of
analogue and digital recording
processes. The final product will
still oiler improved reproduction
quality.

New Records

Digital recording techniques are
taking off in a big way at EMI's

Abbey Road studios in London.
The result of a four year R&D
programme is EMI's first digitally
recorded classical album -
Debussy's 'Images' played by the
London Symphony Orchestra
conducted by Andre Previn. This
has won three major awards since
its release in December 1979.

EMI has been using five
5E70 00M units for its
experimental recordings, which
were primarily designed for
laboratory standard scientific and
engineering instrumentation and
data recording applications. They
were selected for use by EMI for
their high quality performance
and ability to withstand rigorous
use. The advantages of digital
recording are that it provides
audio engineers with the ability to
eliminate all extraneous
background noise and distortion
problems associated with
conventional recording
techniques.

A nalugue recording Is

Sounding
Board
S.r.us

Cybernetics can now
supply a programmable sound

synthesiser board for the SWIPC
550 bus 6800 and 6809 computers.
For E60 ;including post, but
excluding VAT) you get an
assembled and tested slot printed
circuit board and driving
software

The package enables the 16
imernal registers of the sound
synthesiser chip to be
programmed either from
assembly language or BASIC.

ET1 NOVEMBER 1980

susceptible to equipment noise
and non-linear recording charac-
teristics as well as many other
factors. Digital recording gives
the ability to store and
subsequently edit signals so that
the sound remains distortion -free
throughout the various
production processes. The
resultant sound has far greater
clarity and freshness.

Each of the recording
systems being used at Abbey
Road comprises a single encoder
and decoding unit interfaced to
an SE7000M recorder. The
complete system is trolley
mounted to facilitate movement
around the studios and for
location work. At Abbey Road
they can be moved to various
locations within the
building,although they will
mainly be used in the larger
Studio One for orchestral
productions. However,they are
also required for location work in
Europe and America and have
been shipped for recording
sessions as far apart as Berlin,
Philadelphia, Vienna and
Amsterdam

All material is recorded on
standard 10', ' reels of 1"
magnetic tape running at 30

Three independently controlled
sound channels producing a tone
and white noise can generate a
variety of sound effects or music.

Two bi-directional 8 -bit
ports are also provided on the
board for, amongst other things,
the connection of keyboard or
games paddles to the host
computer. The board even has its
own on -board power amplifier.
lust connect a loudspeaker.

The 6800/6809 S50 bus Sound
Synthesiser board is available
from Sirius Cybernetics Ltd, 7

Euston Place, Leamington Spa.
Warwickshire C's 32 4I.N.

NEWS: Digest

Sound and
Vision

Thorn Television Rentals and
Magnetic Video, a subsidiary

of 20th Century Fox, have reached
an agreement in which Thorn will
market through its TV rental
outlets VHS video cassettes of 43
film titles. The range includes
'Butch Cassidy and the Sundance
Kid', 'The Poseidon Adventure'.
'Cleopatra', 'M.A.S.H', 'Patton',
'The Sound of Music', 'The French
Connection', 'Hello Dolly',
'Gentlemen Prefer Blondes',
'Soldier Blue' and 'Von Ryan's
Express'. Initially they will he
available on a test market basis
through rental showrooms and
later in the year through all 1,200
outlets of the Thorn Rental
Group. This will be the first time
that major film titles will be
available on a rental basis to the
general public. Rates will be L5
for hire over three days.

EMPerative

I I you wish to protect your tele-
communications equipment or

other information transmission
system from the effects of IMP,
the M -O Valve Co. has something
for vou. They have introduced a
fast acting gas -filled surge
arrestor, type L3465.
Conventional gas -filled surge
arrestors designed for lightning
protection do not give adequate
protection against EMP. The
(3465 is a sub -miniature metal
ceramic device which, when used
in conjunction with a suitable
holder can provide protection on
a nanosecond time scale. It has a
maximum surge strike voltage of I
IA at 1 kVlnS rate of rise and a
maximum capacitance of 4 pF,
whilst retaining the normal
advantages of gas.filled arrestors
of high current capability and low
discharge voltage. For further
information contact the M-0
'aloe Co. Brook Green Works,
London W6.

For further news of ETI's
pursuit of the EMP phenomenon
turn to page 15!
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OteVIDEMONE
Introduces DIRECT SELLING -

the Ultimate Discount!!!

LOUDSPEAKERS
The complete fully reviewed
range of Videotone Speakers
which dominate within their
class Now at lowest ever prices

D 100 £38
Minimax 11 £44
GB3 £50
GB2 £60
GBS £207
D 93 £40

£680

A MESSAGE FROM VIDEOTONE

CORAL CARTRIDGES
Fast becoming one of the
top names

MOVING COIL
UK's No. 1 Cartridge
MC 81
777EX
777E

£43.87
£35
£25

MOVING MAGNET
555Sx £7.28
555E £14.22
666E £32.48

yu

HEAD AMP
H300 £51.75
T100 £24.75

HEADSHELLS
5100 £6
slot £7
S200 £4

TURNTABLES
Sansui SR222 Mkt £69.00
JVC LA 11 £64.00
JVC SLO 3 £140.00

ELECTRONICS
This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.
30 watt amp MC input SA4130
Stereo Tuner ST4120
Cassette full features SC3200
50 Watt amplifier WA7700
20 Watt amplifier LA2020

el'es

£75.00
£68.00
£98.00
£77.00
£58.00

HEADPHONES
HP 90 Headphone
HP 80 Headphone

Superbly made with top flight
performance.

MICROPHONES
MU 105-22 £29.30
MU 105-12 £22.25
MU 250 £17.39

CushMe4/ You win find that the products.liertised on this page are the best possiblevalue far money They
are only low in price because wehave eliminated large

amounts of selling costs that other brandshave to suffer These
savings are passed directly on to you We havefull brochures on any specific item you may be interested in and acompetent realistic staff of engineers at our London Showrooms tohelp you in your choice Our consumer protection packages arecomprehensive and we offer every form of financing you may requireWe carry out our own servicing and are dedicated to giving Value forMoney We are confident

our products are unbeatable You maypurchase with confidence because our Engineers have speciallyselected them Irom competitive sources throughout the world andwe import them directly ourselveSRemember, you have 21 days trial
period on all products That isthe measure of our confidence.

- lic0104
Mixiary.hrtmcin

SEND FOR OU
£12.65 LATEST FREE BROCHURE
£9.69 AND DETAIL LIST OF LOCAL

SALES OUTLETS IN THE U.K.

VIDEOTONE

VIDEOTONF
AU PRouncls "

CONTINUOUS
DISPIO 2' OSoudoNsTRATI

ALL PRICES INCLUDE VAT
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96 CROFTON PARK ROAD.
CROFTON PARK. LONDON SE4
Till: 01-6908511a
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EMP
Following ETI's article on EMP, Tina
been finding out what's going on in the c
to protect us in a nuclear war.

..

In the event of war our protection will cicpend
mainly on local councils and this is the area that s% e
have explored to find out exactly what is going on.

Local councils will be in charge of re -organising. the
survivors in their area in the aftermath of a nuclear
strike. This will basically mean local groups providing
food, medical help and checking damage As far as their
radio communications are concerned, equipment at tin,
local level has no special, built-in protection again,!
EMP other than those in the Home Office's standard
specification. How effective this will be is something no-
one really seems to know.

The only other protection this equipment will have is
either that at the 'four minute warning' the radios will be
switched off at the mains and have their aerials
removed, or that a back-up system will remain 'frozen'
until the danger of EMP has passed. Standard procedure
will then be followed. After 24 hours the equipment will
be switched on again and broadcasts will be tried on
frequencies 1.10 (is there anybody out there?); after 36
hours frequencies 10-20 will be tried, etc, until either
something is located or until someone realises that the
equipment is useless. In the meantime, according to one
man "there'll be a lot of telephoning around". Perhaps
someone forgot to tell him that EMP will almost
certainly destroy all telephone communications!

This method of 'protection' of equipment relies
heavily on the assumption that 1) there will be a four
minute warning and, 2) that the enemy hasn't made a
nuclear detonation over somewhere like the North Sea,
which will knock out these communications anyway.

Us and Them
Strangely enough, local as well as national

Government has known about the EMP effect for
between four and six years, since its discovery during
nuclear tests in the Pacific, but they have not considered
it to be of interest to the general public. With this long-
standing knowledge perhaps something more tangible
should have been done, but again, it's the same old story;
finance - or rather lack of it - has prevented much
action being taken.

Until recently, civil defence in general has not
appeared on the local council list of priorities. But since
the Afghanistan crisis reared its ugly head, a more
careful study of the country's state of readiness for war
has been made. The results of this investigation
prompted Mr. Whitelaw. the Home Secretary to make a
statement in the House of Commons on August 7th this
year There is a firm belief that any war is likely to start
conventionally and escalate into nuclear exchange

The main points of Mr Whitelaw's speech were that
the UK monitoring and warning organisations would
modernise their equipment and that the associated
communications network responsible for wartime
broadcasting would be improved, so that it can continue
public broadcasting even after a large scale attack.

As far as local defence plans are concerned he had
this to say.

"A great deal of civil defence work must be done at
local level, and the Government propose to double the
money available for rh,., purpose lA e shall consult the

ETI NOVEMBER 1980

local authority associations about the allocat
additional resources for planning and traimn
adaptation of premises by district councils to
the pattern of local authority wartime ad
headquarters and communications Effective re.
defence arrangements depend upon co-operat
between central Government and local government.
k,,,ow that concern has been expressed about variations i
civil defence arrangements in different parts of the
country. I am satisfied that the Government have
adequate powers to ensure that proper standards oP
protection are provided throughout the country, and it

naturally be our aim, with the local authodtres, t
that this is done

Cut -Backs
It is understood that by 1984 civil defence spending

will have risen by 60% This additional cost will be
covered by "re -allocation of resources within existing'
programmes without adding to the total of public
expenditure". This means that local government will
have to find the money out of their existing budgets,
already tightly squeezed by cut -backs. In one count at
least, civil defence was described 'second to bottom on
the list of priorities'. So even if there is extra cash
allocated to it, there are no plans at present for further
expenditure on communications in particular. The main
priorities are to improve training of volunteers and if
possible choose various leading members of the
community to help with reorganisation after the
holocaust. The concensus of opinion is that if nuclear
war, as opposed to conventional war, breaks out, there is
little that can be done to prevent huge numbers of
casualties. The .only course of action therefore, that
local government can (reasonably) take is to provide a
well trained reorganisation force to help the survivors.
However, as one spokesman said, and this must be ETI's
quote of the month, "after all, life goes on, you know". I

somehow think he won't be standing at ground zero!
So it seems to be largely up to the public themselves

to find out what should be going on. then try to do
something about it l he 'men from the ministry' whom I
contacted, seemed rather upset that the great British
malaise is apathycat generally takes two forms. Firstly,
that we believe we' will be looked after completely by
the Government, something similar to what happened
during the Second World War with plenty of shelters and
ARP,/Home Guard types. Secondly, there -is .the paclftsi
attitude that "honour will prevail" and on
and negotiation will -prevent war.

After the Afghanistan crisis the local ant
were bombarded with telephone calls from people
willing to offer their services or simply wanting toi
out how to protect themselves If you want -*Iry
out who is in charge of yourlocai defence plans, simpl
telephone the Home Offi, e in London on 01-213 3000.
They were able to supply us with the names, a
and telephone numbers of all civil
organisations, or you can conta Joca.1 c
50 pence you can also obta:
"- ect and Sun e' which ce

questions! Keep sendclg th

nce
For

ed us ask



AND THERE'S MORE WHERE THIS CAME FROM
Its a long time since one of our adverts was presented in 'list' form - but simply because we do not try so squeeze this lot in every lime
doesn't mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kill, modules and specialized RF components such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now ]incorporating a revised version of pt 11
LINEAR 11:4 NUMERIC LISTINGS rri. 4.49 1,511
m41/05
41.34
.23771
1.243
U2570
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UU010
1/43013
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4143194
120404
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111.501-8

5419CE
5/11144
44.5554
625564
445602
41.5621
461444
445654
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74137014
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114651
047000
04709PC
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0.1.71CPC

0474101
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0474701
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44758
77511111013
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1131083
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11413841

751490
14C149611
941610P
S L.16111,
541613
SWUM
51.16240
81.462 IP
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0.65
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1.00
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0.30
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140
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1.25
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2.20
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0.40
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8191417
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1.95
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2.25
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2.30
145
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1.95
1.52
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1.75
2.22
1.35
1.29
2.75
1.65

1450449 2.26
NES511I 1.35
506000 3.75
514270 2.03
61.6110 2.03
914600 3.75
61.6640 2.75
916690 1.20
64700 2.35
f11.13011CC 4.50
19549362 1.75
/61.9163 145
06411211 1.95
114.11221 2.15
16411225 1.45
15121332 1.45
541017 0.80
1012032 1.95
11/12411 1.20
1512412 1.55
1413741 0.33
632/66601 040
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19.00
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49115536 7.85
11915527 9.75
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157104CP 9.55
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10171145 19.25
1CX72174 9.50
515629 3.85
90647 6.00
9549090 6.00
10710551 2.45
14044015 4.45
11012009 6.00
11101751 8.00

CMOS 4000 SERIES

4001
4000
002
4008
4004
40131
4011A1
431/1"
4012
4011
4011
4016
4017
4019
40214
4021
022
4614
4024

411.6

4:134
40/2
4010
4031
400
PA:

0.17
0.17
0.23
0.80
0.54
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0.20
0.20
0.15
0.55
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0.52
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0.60
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0.82
0.90
0.17
0.76
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7405N 0.10
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74031 0.30
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741.900 0.24
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741124 0.20
74611 0.24
74131 0.17
741N 0.30
74111 0.31
741315 0.24
74101 0.30
7417/1 0.30
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740,527 0.44
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74374 0.40
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74401 0.17
744540 0.24
7445 0.74
74424 0.70
70542 0.99

'445 1.15 7445112 0.38
7445 1.13 7415111 0.5
744561 0.94 7416114 0.38
71464 0.94 741115 0.83
741547 0.09 7412E0 1.15
7416(9 0.56 741213 0.42
741.544 0.99 74145 0.46
741449 0.99 74125 0.73
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744551 0.24 741291 0.34
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74.545 0.99
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744114 2.05 7415% 0.54
749011 0.33 7445155 1.10
744690 0.90 741564 040
749111 0.76 741573 0.67
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74924 0.3$ 7445158 0.60
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74934 0.32 7416011 0.82
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7494(4 0.5$ 74165 0.92
744596 140 7414163 0.7$
719714 145 741644 1.04
7449107 0.30 7415161 1.30
741541 043 741654 1.05
7415100 0.70 714.5165 1.04
74115 044 74163 2.10
741113 0.40
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4047
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4051
1052
4053
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4068
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407)
4075
4074
407/
4070
4042
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41/1
1501
4506
4510
4511
4512
4514
4514
4510
4.41
4.22
4.29
1519
4149
4554
4560
4166
4568
4569
4572
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0.40
1.30
0.99
0.52
0.55
0.65
0.65
0.65
1.09
0.56
0.25
0.20
0.20
0-20
0.10
0.20
0.10
0.90
0.20
0.20
0.20
0.70
0.95
0.49
0.51
0.99
1.49
0.94
2.55
1.03
1.09
2.36
1.49
1.41
1.10
3.50
1.5)
2.111
1.59
2.18
1.01
0.30
1.10

VOLTAGE REGULATORS

78deriem 0.95
79serter 1.00
714ser les 045
7814er ter 0.35
79105 0.15
7111132C 1.75
79143721 1.75
72104 0.15
4200 1.95
151412 0.75
1555573 1.25
4/01779 1.00
533716 1.48

MICROMARKIT

0085/2
0213
6214
13216
0224
0251
0/55
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6010
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6.25
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4.90
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Look out for the December issue
on sale November 7th.

PROGRAMMABLE DOORBELL

Variety's the spice of life - even where doorbells are
concerned. If you've had enough of that boring old
'ding dong' noise coming from your front door, swap it
for our programmable doorbell design. It doesn't use
complex microprocessor control or expensive PROMs
for storing tunes. It's simple to build, based on
inexpensive and readily available components.

TRANSCENDENT POLYSYNTH

Transcendent, a name familiar to ET! readers, turns up
next month in the shape of our latest keyboard
instrument project. The Transcendent Polysynth,
designed by Tim Orr, is a polyphonic music
synthesiser. It can be operated with one, two, four and
even eight voices. Each voice is a synthesiser in itself,
containing two VCOs, two ADSR units, one VCA and
one VCF. The design features all the usual synthesiser
functions - pitch bend, portamento, noise source,
modulation oscillators, etc.

FOUR INPUT MIXER

Looking for the right musical mixture? Balance your
decibels with the ETI four input mini mixer. It may be
small, but size isn't everything (as a theatrical lady
once said to a clergyman). Our box of tricks will mix it
with the best of them.

A useful addition to your test bench  the ET! Bench Amplifier

MUSICAL ALARM CLOCK

This battery -powered design is more than a mere alarm
clock. To keep construction simple the clock section is
based on a ready -built module. Although it's an
electronic clock, we've included a sound generator to
produce the comforting 'tick tock', just so you know
that it's still there. The tick rate and volume are
adjustable. Naturally it has all the usual alarm clock
features - ten minute snooze function, backlight, etc.
When the alarm condition is selected, it doesn't make
a monotonous buzzing noise. A clever little chip in the
innards can generate 24 different tunes - three groups
of eight. You select which of the three groups you
want and it randomly selects a tune to alarm you with.

Articles described here an advanced state of preparation. However, circumstances may dictate changes to the final
Contents.
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Britain's first corn
computer kit.

The Sinclair 1X80.
Price breakdown
ZX80 and manual: £69.52
VAT: £10 43
Post and packing FREE

Please note: many kit makers quote VAT -exclusive prices.

You've seen the reviews you've heard the excite-
ment now make the kit)

This is the ZX80 'Personal Computer World' gave
it 5 stars tor 'excellent value Benchmark tests
say it's faster than all previous personal com-
puters And the response from kit enthusiasts
has been tremendous

To help you appreciate tts value, the price is
Shown above with and without VAT This is so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices

`Excellent value' Indeed!
For lust £79 95 linctuding VAT and p&p) you

get everything you need to build a personal
computer at home PCB. with IC sockets for
all ICs case, leads for direct connection to a
cassette recorder and television (black and
white or Colour), everything'

Yet the ZX80 really is a complete. powerful
full facility computer, matching or surpassing
other personal computers at several times
the price

The ZX80 is programmed in BASIC, the
world's most popular computer language for
beginners and experts alike.

The 1X80 is pleasantly straightforward to
assemble, using a fine -tipped soldering iron
It immediately proves what a good job you've
done, connect it to your TV link it to an
appropriate power source' and you're
ready to go

Your Z/030 kit contains...
 Pnnted circuit board with IC sockets for

all ICs
 Complete components set. including all

ICs - all manufactured by selected world -
leading suppliers

 New rugged Sinclair keyboard, touch -
Sensitive, wipe -clean

 Readymoulcled case
 Leads and plugs for connection to

domestic TV and cassette recorder
(Programs can be SAVEd and LOADed
on to a portable cassette recorder )

 FREE course in BASIC programming and
user manual

Optional extras
 Mains adaptor of 600 mA at 9 V DC

nominal unregulated (available
separately - see coupon)

 Additional memory expansion boards
allowing up to 16K bytes RAM (Extra
RAM chips also available -see coupon)

Use a 600 mA at 9 V DC nominal unregulated mains
adaptor iwaitabse horn Sinclair if desired (see r.oupon)

111

The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80 is not lust another
personal computer Guile apart from its
exceptionally low price, the ZX80 has two
uniquely advanced components the Sincia r
BASIC interpreter and the Sinclair teach -
yourself BASIC manual

The unique Sinclair BASIC interpreter offers
remarkable programming advantages
 Unique 'one -touch' key word entry: the

ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT. LIST. etc.)
have their own single -key entry.

 Unique syntax CheCk Only lines with correct
syntax are accepted into programs A cursor
Identdies errOrStmmediately This prevents
entry of long and complicated programs with
faults only discovered when you try to
run them

 Excellent string -handling Capability -takes
up 10 26 string variables of any length All
strings can undergo all relational tests le g
COmparison) The ZX80 also has string input -
to request a line of text when necessary
Strings do nor need to be dimensioned

 Up to 26 single dimension arrays
 FOR/NEXT loops nested up to 26
 Variable names of any length
 BASIC language also handles full Boolean

arithmetic, conditional expressions, etc
 Exceptionally powerful edit facilities. allows

modification of existing program lines
 Randomise function, useful for games and

secret codes, as well as more serious
applications

 Timer under program control
 PEEK and POKE enable entry of machine

code instructions USR causes lurnp to a
user's machine language sub -routine

 High -resolution graphics with 22 standard
graphic symbols

 All characters printable in reverse under
program control

 Lines of unlimited length

Fewer chips. compact
design, volume production -
more power per pound!

The 1X.60 ones its re', laat)le low PnCet0
its remarkable design the whole system is
packed on to fewer. newer more powerful
and advanced LSI chips A single SUPER ROM.
for instance. COntains the BASIC interpreter.
the character set. operating system. and
monitor And the ZX80 s 1K byte RAM is
roughly equivalent to 4K bytes in a conven
hone! computer -typically storing 1001ines of
BASIC (Key words occupy only a single byte I

The display shows 32 Characters by 24 lines
And Benchmark tests show Mat the ZX80

is faster than all other personal computers
No other personal computer offers this

unique combination of high capability and
low price

280 A microprocessor -new.
faster version of the famous
Z-80 microorocessOr chip
widely recognised as the best
ever made

RAM chips

UMF TV
modulator.

Sockets for TV.
cassette recorder.
Power supply

SUPER ROM

Clock.

Rugged.
flush,
Sinclair
keyboard

Eli NOVEMBER 1980
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The Sinclair teach -yourself
BASIC manual.

if the specifications of the Sinclair ZX80
mean mile to you -don't worry They re all
explained in the specially -written 128 -page
book free with every kit' The book makes
learning easy. exciting and enjoyable and
represents a complete course in BASIC
programming -from first principles to complex
programs (Available separately -purchase
Once retunded if you buy a ZX80 later
A hardware manual is ars° included with
every kit

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete)

The ZX80 kit costs a mere L79 95 Can t
wait to have aZX80 up and running' No
problem' Its also available ready assembled
and complete with mainsedaptor. for
Only L99 95

Demand for the ZX80 is very high use the
Coupon to order today for the earliest possible
delivery All orders will be despatched in strict
rotation We II acknowledge each order by
return, and WI you exactly when your ZXBO
will be delivered If you choose not to wait you .

can cancel your order immediately. and your
money will be refunded at once Again of
Course you may return your ZX80 as received
within 14 days for a full refund We want you to
be satisfied beyond all doubt -and we have
no doubt that you will be

ZX80
Science of Cambridge Ltd

ZX80 software -
now available!

See advertisements in Personal
Computer World, Electronics Today
International, and other journals.

New dedicated software -developed
independently of Science of Cambridge -
reflects the enormous interest in the ZXBO More
software available soon -from leading consult
ancies and software houses.

r- To:Science of Cambridge Ltd. 6 Kings Parade. Cambridge. Cambs.. C132 1SN.
ORDER Remember al. prices shown include VAT postage and backing No hidden extras
FORM Please send me

Ouantity Item Item price
C

Totalt
Sinclair 1%80 Personal Computer kdist Price .n.-.1uues
Za806.45IC manual excludes mains adaptor C79.95

Ready -assembled Si nclar ZX80 Personal Compute, i s.
Pxce includes ZX13013aSic manual and mains
adaptm 099.95

Mains AdaptoxIM1600mA at 9V DC nomnal unregulated 095

Memory Expansion Board' m teach one takes up to
3A bytes) 12.00

RAM memory chips- standard 1K by1115 capacity 16.00 1

S.nclaq MO Manuals i (manual free wan every ZX1E101a,1
or ready-made computer i 5.00 1

NB Your Sinclair Za80mar quakfy as a business expeese TOTAL £

I enclose a &leg uei postal order payable to Science of Cambndge Ltd for L
Please print

Name Mt/Mrs,14SS..

Address .

6 Kings Parade Cambridge. Cambs CB21SN ER: ti :SO

Tel 022331t488
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MICROBASICS
Remember, remember ETI November. Henry Budgett explains
how microprocessors ROaM round the RAM chips. It's all a

question of memory.

It is doubtful if even the legendary skills of the
elephant could cope with the vast and bewildering
array of memory devices that are currently offered

with each and every microprocessor. Would you choose
dynamic or static; is there any difference between on-
line and off-line storage; do bubbles really bubble and
many other similar questions often crop up in reader's
enquiries and only go to show that the fundamental
topic of computer storage is in dire need of a bit of
explanation. To that end let's go right back to the
fundamentals and take it from there

The Elemental Store
Computers of digital type work on the binary system

- they process information that occupies one of two
states. The commonest logical element that can occupy
one of two states is the bistable and, in simple terms, all
computer memory can be regarded as constructed of
simple bistable elements. We need not concern
ourselves with the history of memory devices (it will only
serve to confuse the issue), so let's start off with
semiconductor devices such as Random Access Memory
and Read Only Memory, RAM and ROM to use the
common acronyms.

In virtually all computer designs RAM is the
fundamental storage system for the user to put his
instructions into. Within this family of circuits there are
two sub -groups, static and dynamic, but the simplest
element is the common bistable. Static RAM is really a
vast number of bistables arranged in a special fashion.
Some popular arrangements are 1024 by 1, 2048 by 1,
1024 by 4 and many, many others. The numbers specify
the way the device is used, for example if you wish to

20

construct a memory card that could hold 1K bytes of
program you would need eight of the first kind of chip or
two of the third kind.

Amnesia
Because these static elements are based on simple

logic gates, they will lose their contents when turned off,
just as any logic will, but they do have a number of
advantages. Once the desired information has been
loaded into the memory (more on that later) it will stay
there until either it is altered or someone turns the
computer off. The disadvantage of this is that it requires
the power to be constantly maintained within the chip
and thus the current consumption of these devices is
high. You do get a good, high-speed response in
exchange, though. It is common to find that within the
structure of a single microcomputer both static and
dynamic RAM devices are used, with the static providing
the workspace or 'scratchpad' area for the CPU and the
dynamic providing the bulk user RAM and hence saving
power.

The fundamental difference between dynamic and
static devices is that dynamic devices will lose the stored
information if they are not 'refreshed' every so often.
The reason for this is that they are based on MOS
technology and store the information on tiny capacitors
as a charge. This charge will leak away after a finite time
and thus has to be constantly topped up. This process

GIT LINE

Fig.1 MOS static memory cell.
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can either be performed within the chip or by some
special circuitry on the memory board or, in the case of
the Z80 CPU, by the micro itself. Typical refresh times
are between 1 and 2 mS and woe betide the designer who
tries to cut it fine because increases in temperature have
very undesirable effects that compbund the problem.

In summary, therefore, RAM is used by the micro as
its immediate store and is based around the humble
bistable type of logic element. In strong contrast we
.have the ROM memories which as their name implies,
can only be read and hence are used as permanent
stores.

Memories Are Made Of This
It is worth taking a few minutes to inspect the

internal architecture of both static and dynamic devices
at the storage element level. Figure 1 shows the
equivalent circuit for a static MOS memory cell.
Transistors within the chip are all made as MOSFETs

which, although slower than bipolar transistors,
consume less power and hence allow greater packing
densities. Q1 and Q2 are actually being used in this
circuit as resistors to bias the bistable element made
from Q3 and Q4. The transistors Q5 and 6 act as
switching gates to allow information to be read or
written to the cell. To read a cell the word line is set to
logic one which will turn on either Q5 or Q6 depending
on the contents of the cell. To write the word line is
again set to logic one but the appropriate digit line is set
so that the cell contents are toggled to the correct value.

The dynamic MOS element shown in Fig. 2 uses the
technique of stored charge to represent information. To
write new information to the cell the row line is set to
logic one and the appropriate data is set onto the data
line. Reading the cell is performed by setting the row
select high and inspecting the state of the data line.

A Family Affair
If you thought that having two types of RAM was

quite enough to cope with then ROM will try your
mental processes even more. The original ROMs are
truly Read Only in that the user buys them pre-
programmed to a specification and there is no way that
he can alter the contents. Computer monitor programs
are commonly based in ROM, but with the high cost of
producing the original 'mask', (that's the pattern to
which they are made), several companies are turning to
other devices such as the EPROM. The internal
arrangement of a ROM chip is not dissimilar to that of a
RAM chip except that each and every element is 'hard
wired' to either logic '1' or logic '0'. It would obviously
be nice if the user could program in his own pattern and
try it out and to this end the PROM device emerged. This
is a ROM with each element uncommitted, but with a
tiny piece of 'fuse wire' called a fusible link fitted to
each element. If you wish to select that as a logic '0' you
leave it as it is, if you want it to be a logic '1' then you
have to 'blow' the fuse, usually with a high voltage pulse.

All very well but once you've cooked it you're stuck
with it, or are you? The designers found that if you didn't
burn the link away thoroughly enough it started to grow
back, embarrassing! This gave rise to the EAROM or
Electrically Alterable ROM which allows you to erase
the content of the device and later re -program it. It also
gave birth to the most common type of device, the
EPROM or Erasable Programmable ROM, which uses a
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Fig.2 Dynamic memory cell.

slightly different internal structure and can be 'wiped'
with ultraviolet light of a certain frequency - the
contents of an EPROM will naturally self -erase after
about one hundred years anyway!

The programming of these devices requires a special
piece of equipment called, not surprisingly, a

Programmer. These vary from the very crude to the
amazingly sophisticated professional models that allow
full program editing and verification and can handle
many of the different types.

Fig.3 The internal layout of a 40% bit tatic RAM device. Compare
the architecture of this 1024 by 4 layout to that in Fig.4 of a dynamic
40% bit device organised by 40% by 1

We can now introduce a new term which nicely
classifies the two types of computer memory. RAM is
called volatile memory; the contents 'evaporate' when
the power is removed; ROM is non-volatile because it
retains the information. Interestingly, the much -vaunted
successor to RAM, the bubble memory device, is a non-
volatile store, because it works on magnetism (much like
the old-fashioned core memory)

Reads And Writes
Getting informaticin into and out of memory devices

is, generally, a straightforward process. With an eight bit
microprocessor which has a 16 bit address bus the
maximum amount of memory that you can directly
address is 216 or 65536 locations. Because we are
working in binary and cannot have nice 'round' numbers
this is referred to as 64K where one 'K' is 1024 locations.
Each location contains eight bits of data, one byte, and
can be uniquely addressed by the 16 address lines. The

CPU determines whether the required access is a READ,
taking information out of memory, or a WRITE, which
puts information into memory by setting a control line to

Eli NOVEMBER 1910
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either a logic one or a logic zero. This line is taken to all
the memory devices and, appropriately gated, enables
the required area of memory. Figures 3 and 4 show the
internal structure of two typical devices.

Once the specified location has been opened, the
data stored there is either transferred onto the data bus,
in the READ situation, or is overwritten by the
information on the data bus, the WRITE situation. It is
important to note that the information is overwritten, so
.laving you the job of clearing out the previous contents.

There is a further control pin on many memory
devices called Chip Select. This is set to either logic one
or zero (depending on the device) when that memory
area is required for use and this prevents possible
accidents such as overwriting data in another part of the
memory to that which you actually wanted. How can
this happen if you have a unique addressing system? In
most small computers you only have a small area of
memory on the actual CPU card, the actual memory
cards hold the bulk of RAM and ROM. Because of this
the address bus is not decoded into specific areas; the
Microtan 65 is a good example. Now, when you are using

CS
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SW..-
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Fig.4 A 40% bit dynamic RAM device. Compare with Fig.3.

only a small amount of memory you don't bother to
decode all the addresses, you merely use, say, fA15 to
operate the Select on the monitor ROM, A14 to control
the I/O area and A13 to enable the RAM. This leads to
repeating address inside the memory space, but this
doesn't matter, because there are no devices physically
occupying those actual locations. The trouble starts
when you expand and forget to eliminate all these
'reflected' areas. The diagrams in Fig.5 and 6 show the
case on the Microtan before and after memory mapping
has been done and illustrates the problem admirably.

Dynamic Stuff
Because of the different technology used in the

consideration of dynamic memory devices, allowing
many more locations to be put onto one chip, one finds
that, given a sixteen pin package, you don't have enough
pins to supply all the necessary signals. This is solved by
multiplexing the address bus and supplying the row
address first and then the column address. The row
address is stored internally, hence giving a complete
matrix address and allowing the information to be
accessed. The row address is also used to carry the

64K
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1 FC00

114 ROM ITANBUG.

FBIFF
row ITANISUG REFLECTED -1K)
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F000 AKRON

ON TANI x
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51103

Dirt
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IOKRASIC INTERPRETER
ON TA NE XDFFF
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IMF 1
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RFFOMFF F IFICROTAN 65 1,0
SPARE 1.0 PORTS

88F F

2003

40100ECINALI
T ANN AM

iFFE

0400

7K RAM
ON TARE%

03F0

0000
IK RAM ON MICROTAN 65

refresh information during the correct cycle time.
The latest versions of dynamic RAM are being

equipped with the capability of on -chip refresh. This
means that to the outside world they look just like a
static device, indeed they are sometimes called 'pseudo -
static', and thus sage all the problems of timing that are
associated with the procedure.

0806 7FFF OFF FFFF

RAM I/o ROM

32K
IAIM IA16)

Fig.S A simple memory map created by allowing the address lines
A14 and Ais to select the appropriate memory areas. This causes the
contents of the selected chip to be 'reflected' through the entire
section of memory, but this does not matter provided that you only
access the addresses which are connected to a device.

Banking On A Solution
In some situations 64K of memory is not enough,

believe it or not. It is possible to access more by using a
technique known as bank selecting. The required extra
memory is treated as a peripheral device and accessed
through the data bus, each extra board of memory
occupying the same address area but having a unique
code that selects it. The NASCOM 2 system is set up to
allow up to four 48K RAM cards, that's nearly two
hundred thousand bytes of memory to be plugged in.
The technique does have another use in the field of
Teletext and Prestel information. Here each page must
be loaded into memory as it is received, with only 64K
you'd soon run out. The technique is to allocate pages of
memory to the received information and then to access
that information from the paged memory as though it
were a peripheral device.

One other technique that is very important,
especially when you move into the realms of discs is that
of Direct Memory Access (DMA). Because the time taken
for the processor to read information from a fast
peripheral such as a disc is slow, the disc controller takes
command of the processor bus by asserting a control
signal. The CPU goes into a high impedance stage,
effectively it is disconnected, and the information is
passed di ectly to the memory area specified.

NY ADDRESS FUNCTION
645

531.

625

585

MIA

474

84

14

014

F ig.6 A typical system memory map showing the area used by the
system firmware and the spaces left for the user RAM
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DIGITAL VOLTMETER
MODULE

Fully built and
tested, ONLY

 Reads positive and negative voltages with a sensitivity
of 0 -999mV and 0 99mV

 Requires only single supply between 7 fl 12 volts
(220 mA)

 High accuracy '0 1% 1 digit
 large bright 0 43- high efficiency displays

 4 readings per second sampling rate

Size only 41 x 95 s 10mm
 Supplied with lull data & applications information

This brand new. quality module manufactured by Autona
Limited (who ere one of the U K's largest module manufaC-
twers) means you can build accurate teal equipment multi
TOWS. thermometers. etc easily and at a fraction of the cost
of ready-made equipment Full details are provided showing

how to measure A C voltage. current resistance and

temperature
Send your cheque of P 0 (C11 95  (1 79V A.T  50o o 3 t,

f14 241 now tO
Dept. ETI2
RISCOMP LIMITED
21 Duke Street
Princes Risborough
Bucks. HP17 OAT

BUCKINGHAMSHIRE'S NEW
ELECTRONICS CENTRE
8 miles off the M40
50 minutes from London
Telephone. (084 441 6326

fX S rocK DELIVERY

IONISER KIT
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 o
pleasant breeze A pure flow of ions pours out lake water from a fountain
filling your room The result? Your au feels like fresh ocean air pure crisp ariil

wonderfully refreshing
All parts P C 8 and full instructions E10. A suitable case including bor.

panel neon switch etc Aoseablest CS extra

H.E. KITS
Car Booster 2050 CIS; Muhl Option Siren 2036 £10.50; Car
Equaliser 2052 £13.30; Envelope Generator 2020 £11.75; R C
Speed Controller 203 C9.110; White Noise Effects Unit 2011 C16.115.
Track Cleaner 2012 E7.75; Drill Speed Controller 2021 E7.
All /lobby Kits supplied cases except 7D3 All kits contain components
specified plus Texas I C sockets where required Also connecting wiry
Special introductory offer to E T I readers a pack of nuts bolts. WeSher

self -cutting, self -tapping screws supplied with each kit

SPECIAL OFFERS
Texas/1.7.T. 1N414.11. 100 for £1.50.
Fairchild FLV ISO Red '2 LEDs 10 for E1; 100 for £7.50.
Mullard router Electrolytics S T 21 000 U F.40V
Daly Electrolytic Capacitors 2000v F. 100V
I T T BCY 72 Transistors leads pre -formed
Varicap Tuners ELC1042
Vancap Tuner ELC1043
Philips Scope Tube 5" CV2 191 '0G-13 2
Thorn.Sylvennia Scope Tube 5" SE5J
Toshiba 11" TV Tube 3 IOGAB4

C3.50
C1.50

10 for SOp
C6.00
C6.00

£10.00
C17.60 (Callers onto
£12.60 (Callers only)

If you do not have the issue of H E which contains the Protect *scan supply
a reprint at 40p extra orders Please add 30p post and packing Add 15%

VAT to total order

Callers please ring to check avairehaity of Kits

T. POWELL
306 ST. PAUL'S ROAD

HIGHISURY CORNER, LONDON, N.1
TELEPHONE. 01.228 1489

Access Visa accepted
Shop nours Mon to Fri 9-5 30 Sat 9 ei 30

Baia 2

FREE
INTERFACE

`Nry, CABLE
WORTH

£25

MODEL 800MST 80 COLUMN HIGH PERFORMANCE
IMPACT PRINTER
- suitable for most Micros.

JUST LOOK AT THESE STANDARD FEATURES

rr

ONLY
£3 59E359 VAT

 RS -23.2, 20mA, IEEE 488 and Centronics I/0
15 Baud rates to 9,600 '100 Chrs. per second -
Bidirectional  6 print densities 60, 72. 80, 96,
120 or 132 Chr/line  Self test switch  96 Chrs.
ASC II Standard  Auxilhary User Defined Ch.
set  Tractor and fast paper feed/graphics
 2k Buffer  Accepts 8;5" max. paper pressure
feed and 9Y.." max. paper tractor feed.

Cornpukit TIV, DRIVES
wile

_RIVES

--.° svi thfrueep to 32k RAM expansion

gameso

1.% disc

 9 Digit extended Basic
 Plugs straight into 8k Compukit requires
no hardware mods. (5).5A required for 6101

610 Expansion (8k) ONLY £159  VAT
Disc Drive with DOS ONLY £285 . VAT

erten

VERBATIM 514" DISCS £1.85 each (min. 10) + VAT STATIC RAM 2114 1-12 13 each + VAT 13+ £2.50 each + VAT

E XAT RON Stairgy PlOppy
COMBINES ECONOMY OF CASSETTE
WITH SPEED & RELIABILITY OF DISC

16k loads in approx. 24 Secs. - Wafers to
75ft 148k approx.)

11011;1

ONLY ' t
£188
1 VAT "SW1..ev

Stringy Floppy with 10 Wafers ITapes1
BUS EX. 2f r1 MachineLang. Monitor

Ohio Superboard II & Challenger I P , th FREE RA"

- the no fuss start to Micro's.  Ready Built '8k Microsoft in ROM, 6 digit floating

Y. -estA /-
.. ;`i';74;fr

1%114-.saw

rant

,NrA-111.11k

Pool''e/Je

point basic plus full features. 4k RAM expandable to 32k

All 50Hz
operation

SUPERBOARD II (24x24 format) £159  VAT
SUPERBOARD II (48x32 format) £199  VAT

POWER SUPPLY 5v.3A. . £27  VAT

CASE £29  VAT
CHALLENGER 1P (24x24 format) £219  VAT
CHALLENGER IP (48x32 format/ £259  VAT
ISuperboard is used in Challenger I

mighty
Micro
for a Mighty good deal !!!

Please add V.A.T. at 15%. Carriage extra, will advise at time of order Official orders welcome.

61 NEWMARKET SQUARE, BASINGSTOKE, HAMPSHIRE. RG21 1HWE

Telephone: Basingstoke (0256) 56468 and 56417

Buy in confidence. If on receipt of your order the goodsdo not meet with your satisfaction,
return within 7 days for full refund Credit facilities arranged.

AFC

ET1 NOVEMBER 1980
13



n COMPUTER WAREHOUSE
SCOOP PRINTER PURCHASE

PROFESSIONAL EQUIPMENT AT HOBBYIST PRICES
SO LOW EVEN OUR COMPETITORS GASP!

TELETYPE ASR33
I/O TERMINALS

j#\11404,
E235 ;;;;;.

Fully fledged nasally standard ASR33 data ter
minas. Many features mcludng ASCII keyboard
and printer 4el dida 0 auto data detect cecobs
R5232 aerial interface. 110 baud. 8 at pace. moo
punch and ready to off sine data PicOarsoon end
rd.CuIOUW Cheats end reSatole data storage. Sup
pled in good condition and in working order
Options Flory stand 112 80  VAT

Sound proof enclosure 125.00 - VAT

THE CHIPS ARE DOWN

MOSTEK, INTEL, NEC, MOTOROLA

I.C. PRICES SLASHED!

A massive purchase of brand new
"state of the art" data processing
equipment enables us to offer the
following chips at never, and we mean

never to be repeated prices.
8085A Central Processot £11.11
8155C 2564 Static Ram 116.116

8253C Programmable Interval Timer nee
8255A Programmable Panoneral Interface 13.111

8759A-8 Programmable Interrupt Control E4.75
8755A 21(.8 Ewen 161 0 in.. 134.60
MC68500 ACA*
2657 MPCC Comma Connate, 04.00
1102 14 Stat8650ns kerns 8 Orr E6.211

702 256a8 Emote 1276
SIOIL 1 25614 Static Rem 45Ons OEN

And Remember Al Chip Prices Include VAT.

U dm I Can bred TV 0, ,nosed tin- mired
s hems mean *woad

Al full spec and guaranteed

SEMICONDUCTOR
GRAB BAGS

Nuanug Moo mined senvconductions include
oeneerlder. Meer I C 'a. esKa. diodes, badge
olos etc Ho All derma guaranteed brand MN NA
spec with manufacturers 'wirings, Nay 61%O

64612 100  BAGS ES 16

MUFFIN FANS
Mb sae edassem fast ad kelualt ore atat n mown
war, hair aver von nee, eve eon mums 8n

usts weepy Id YC ESN  pp 116p OR Mk AC ES  pe
61, 01111100114 It .11.I.

I ILICIRONiC
COMPONE NTS
It EQUIPMENT 66Z

DISCl/UN/7

Math enures us to bump nuu try hest possess
triemsems. we have thousands of I.C. s. Tranystors.
Rears, Cads., P.0 8 'a Subassenoses, Swatches.
etc etc surplus mow requirements Because we
don't have suffsoent stocks ol any one item in
cathode in our ads we are packing all these hems
into Me -BARGAIN PARCEL OF A LIFETIME'
Thousands of components at gensaway emcee!
Guaranteed to be sixth at least 3 nines Sher you
pty plus we /Mays include sometleng hem ow ads
lOr unbeatable valueil Sold IN weight

e.6kbf 4.75+pp ELM Skis t $.75.pp ft.
10PN (11.75.pp 12.25 20 Its £I 99+pp E4.7

ICL TERMIPRINTER
300 BAUD TERMINALS

X25 CARVAT

Made under licence from the word Weans GE CO_
'ere ICL Tewmponler a a small anractive unit weds

many features d e impossible to ire them in the
dattlahre1 Brief spec as follows: RS232

interlace, swechabse baud rein 110, 150,
330 130 cord oinset and lower case correepond
o nce type lace. standred paper, In1051 silent run-
ning. form feed electronic lab settings. stolid 101
word processor applications plus many more
features Supplied as good condition and in work-
ing elder. LYNAM quantity

* SHUGART SA800 *
8' Floppy Disk Drives

as new 1225.00 i VAT

NOW OPEN
MONDAY SATURDAY

9.30 5.30
n UDC now test equipment. microprocessors. le etvPas

transformers pOwer auppties. stovegent.S,stg ges. olts.% peripheral

equipment. I C 't. 1001s. components,
vemacs, keyboards,

transistors.
rnictosvelches, V D

sub-assembhes  thousands of

other stock lines JutI a mere raehon
01 osp vast range. is

d.splased below 100's 04 bar nS FOr callerS

MAKE YOUR COMPUTER TALK!!!

VIA OUR MOM MODEM UNITS
Well, not earth talk, but commt.nirdle over 
standard dial up G P C Ire with any Other
modem The modern unit 2A a soused in an

attractive bin pima case rneadmeg ors IS a 
13'd t 5.h. inside are tee electronics are mains
power sdpply which enable serial duper data
communicator titivate terminal computer etc.
at any speed up to and in  teen Of 250 baud
(300 at a putty Made to the most Pungent
mom; specthcation for the G P 0 These units
feature Modular plug m P C B s. IMMOl test
points Standard tone Irenencies Corthpureable
to terminal or computer end. Auto unneeded
answer. R5232iY24 interlace on standard 25
way 'D socket, etc. etc.. supplied complete with
drags, et e InICOOn 01 occ nil  f4 50
thee onnal cost at only LiiNiliUU CARR

1101 Unes Wend solid. Mr mama reparan
flee PelKIIII Ma tie repeal to come:non to

G P 0 ones

* RA AND  e - T.  OFFE  S *
2716 Single 5v rail EPROMS 0025
2716 Three rail EPROMS f 8.50
2708 EPROMS £ 4.95
411616kx 1200n sRAMS 8 for £28.50

32K x 8 DYNAMIC/STATIC RAM CARDS
A masterpiece of electronic engineering and our own advantageous
buying enables us to bring you a complete memory system at a give-
away price. Originally made for a large processor the RAM card has
many features. including on board refresh, internal panty generation
and checking. Standard TTL inputsioutputs, .5,  12, -15v
supply rails and its effective STATIC capability make it useable with
many CPU's. A fast cycle time of approximately 400ns make this a
afloat only 010.00 + Op& p. Supplied complete with circuits

NEVERAcits:4(E1 ;'Naind:: s by

Ordi Astr,,ts,
1 st ANS11".1'-'

wen known manuftclipels and fun
guaranteed No NO ads Conspreheinue
den on IC s I Sp pe. terse
204311 N cnannet MOS FE T
2N4352 P channel MOS FEE
60p each CI 00 pe. pew
HIGH VOLTAGE NPN POWER
SWITCHING transistors OW bo 600,
BVcao 500s 11Vebo 15v It Samos
Pc 125 watts HFE 60 typ It 2 5 Intl/
deal manors etc T03 CI 60 each
 tel C5 40
OFESEI NPR 250, 200ma 45p each
3/01108

68001 1 5 amp 100v hedge res
P C mount long leads 35p each 4 for
C1 08
WON 4 amp 100, P C mount &odes
10n0 leads 14P each 10 tor L 1 10
1A1001K  Si. 1 2 amp regulator C 1 10
each 6 for f S 35
AGFACn Ocoerpuerpprraadaecaseetbsccen
elantnlorrycJaaa68g.ach,101045 50
1144001 ramp 400. dipoles /p
mon 18100 00
I R 12 amp BRIDGE PECS 400 yid
f 1 25 each

POWER LIMARIGTOR SCOOP'
111/1111114141 DB *el rte GIBE ow.
WM NMI Rh lebv 10 ems toIrt 15 tad
1111111311,11 Mr tte. i ams Been

 C R's
71001 IN 54 es 1011 770 ears 11 f W
21air11pr Rithra Ole 11p tag. l Its (t W
/Wel se. I wee NIA Op sack 10 fb t4
0181101 400.5 onto 107(2 354 each 1I h. 1501

TRIACS
G I 17 MI EWr 10770A8 lin roe 3 for fl
A l I It amp MP reed emend 0 21 .1i

f I W lb I1 f6
10111 PROFILE IC SOCKETS

ISEE4017trEIOO
14 011 lb mail le (IN
14011 GM Pam N sad 27p .+4  6 11

77011 77.00Slanm
313 r h...03to [TEC
MOIL Bomb 74 TIDO

OHBA CODORS
ROM El CA.ESEEEEE
MEM Rf sow 41 .de 1 yen ss a VOMIST

OS*00 RONDOS
MIDI MI1701 f t tummy VICK% ), IN
111711111SLISII 14 011 ?nit A t 1111,
rachll4rfi 10
CAMS DC 170 MS/ amnanna. astalt aims
ri MA 11s. 17 SO
CA11111 TO WV mOded ono 1089 ale We
ears INOW
f103114 DUN 1035 171 le suit NA 'vs DC
75 WEIS/ nth 111(175
RE502410441 NNr110
C104 me Mum meth era[ MY Yu..

tImN7 tell S
UPI 5 Ron ode IC s 09)1101 M tor

1203115 1 NR SO.Slenie sans.stos 
Dis lath 11)0710( tap

EX STOCK

SOFTY
SOFTWARE DEVELOPMENT
SYSTEM, INVALUABLE
TOOL FOR DESIGNERS,
HOBBYISTS ETC.
Enables "open heart surgery'
on 2708, 2716. etc. %owe,
Copies, Reads EPROMS or
emulates EPROM 'ROM IN -
SITU whtlst disptaying con-
tents off ROM: IAM on a
domestic TV receiver. A vast
of other features.
Write or phone for more detail.

£115 +VAT Et CARR
You'll never regret butelnd a
SOF TY1

SUPERVALUE P.C.B. SPECIAL

Another great buy. Board contents
include 62 Digital I.C.'s all located in 14
pin D.I. L. sockets. Original cost over £90.
our price only E4.95 - pp 65p

5v D.C. POWER SUPPLIES
Followed the recent SELL OUT" demand for our 5r
3 amp P.S. U. we have managed to secures Wow Osten.
sty Of ea -computer systems P S U 's with the following
ePeC ; 240 or 110v A C. +dui Outputs Of 5v 0 3.4
amps. 7.2st 0 3 amps and 6.5v 10 1 ern. The Sr and
7 2v outputs are /ally regulated arid adjustable with
ramble comsat limeys; on the 5r WM* s son
cOntained on a P.C.B measuring only 12'  5'  3

he 7 2r output is ideal foe feeding "an booed" 'ego.
Mims or a Nether 3 amp LM323K rowdier to gove an
effective 5v QO 7 amp supper.
Supphed complete wags orcuit at only 00.16 .11 7500
Believed W0111/19 but untested, unguaranteryt

KEYBOARDS
* LOW PRICE CHASSIS *

N Mg
111811180111111111111
111111111111111111111

11111111111111111111111
I

BARGAINS GALORE!
In our walk round Warehouse

NOW open Monday to Saturday 9.30-5.30     
    *****   

ELECTRONICS
Dept. E.T.I 6466 PAWN/ Rd., Thornton Reath. MAIL ORDER
Croydon. Surrey- Tat 01 689 7702 or 01 689 6800 INFORMATION
Unless otherwise staled an pup Kickalve of VAT Cash min cadet Ishinrruim,
wade. value F2 00 Pmes and Pollee Quoted foe UK 0444 Where POSI and
Passed not nhcated please add 400 per otder Bona Pd. 'densest orders
r-enimum(tO 00. ERMA and trade enVews *Ikon* Ogden despatst
Mone day +Mem pose** AcceeS end ercWCrd IMO irrekbrne

is

a sped ha armrest rubles .s to inn he area sensed or 
Yew ens putt It odd tins eItOdrol all a *ICI tit cowed°.
/ k1 300.1 feaYnn tans n deleted Paid I Nk DC mope ram
Maw 8E4 newt, omen -sr r to HEWN man HE Rs
MEV rags Lefler Snood :wpm :macho. soya.. ese
=moo  a socolefam
'seem m sm- f20.00  P P E1.60
Pet 0 men

SUPER CASED 1113(011 San.  *n.- rites lid bail  4404e
mo int nodes `ter stsin use can eu, rcNxs Sr AIX oral
m En. marry ru aelIv

E27.50 P.P. E1.85

TOROIDAL TRANSFORMERS

M 740. 0 so 16 O IS 44 2 pots aorison 1 7. ft ISo  /fir
TM lab. 'IN Ef, sin 156 IS 1.6 4.44EsEEEE 2. .1 ('Misr Kir
he adepts mamma 01 red

Plugs. Sockets b Connectors Cannon '0' Range

Ways Piug Socket
9 f 03 El ES

15 f 1 17 C2_01
25 f I 72 12 58
37 02.35 C4.14
50 C2.90 £5 .46

2-1 war ettegurld Plug or socket E1.25
Edge connectors. gore Paseo

0 I DS 40 en 1246
0 1' DS 85 way 13.99
0.15 DS 56 way 13 25
0 15605 36 way 12.00

Al ceyweCrOftts.e cut f0 SW
1000's of other connectors ex stock



What to look tar in the
November issue

on sale October 10th.

AN"""r771"..

We present the definitive article on just how all those INTERACTIVE GRAPHICS
graphics games make things move around. All the pro-
grams given are specially designed to allow their use
as examples on any memory mapped system provided
you know a couple of details. How do you find these
details? Read our companion article of course

GRAPHIC DETAILS CT starts an ongoing situation with a set of standard
graphics maps for many popular machines together
with vital details as to their screen layouts etc., so you
can change games from system to system by looking
up a simple code. Couldn't be easier, could it?

We present a general purpose plotting program for
Apple owners. Display your functions using this
powerful and adaptable piece of software. Owners of
other systems that allow high resolution plotting such
as the 380 Z might pick up a trick or two as well.

GRAPH PLOTTER

THE ULTIMATE GAME Yes, it's a game that depends on graphics. Yes, it's a
game that everyone wants but no-one has! Until next
month's CT that is! Buy next month's CT and make
sure you don't miss out on this, the ultimate, games
implementation on a micro!

As a companion to our series on interfacing techni-
ques we present a high quality analogue to digital
converter suitable for connection to any system with
an eight bit parallel port. Sample programs for the PET
are given along with full circuit and functional
descriptions.

THE REAL WORLD

All article, mentponed herein Are in an advanced state ot preparation However, circumstance%mas, dictate . hanges to the r Ina! content
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We use advanced winding technology to make our toroidal transformers They
have only hail the weight and height of their laminated equivalents and are
appreciably more efficient Our toroidals coat virtually the same as their no
outdated laminated ecru:Talents and hunt IS down to a negligible tenth of what it
used to be Supplied with ngrd mounting kit with centre bolt. two neoprene
and one see& washe. Ay: 'table so far m a range of 37 sues Tnt h more to come

SE00110411 0100110SAY 0411  NT 11/11041
TYNE r1 MINK[lOt IS INS CUNNI NI arts,

70010 50 6.6 416 80  15 00
21011 0.9 272 (ACM
10012 12  17 2 01
210 1 3 IS  IS '66 £5.40
20014 11.11 . 11 . f 1 16 P&P
21016 72.22 1 11 .11, VAT

21016 25-26 1 Oa

10010 60 6.6 164 90.10 10

30011 1-9 444
30017 12. 1i 111

70013 IS  15 766 1101

70014 18-11 222
11115 71.22 1a1 E5.76
30014 1025 160 -(120464
10921 110 072 -ri ci-i VAT
10029 220 036
30010 200 033

40810 120 6.6 1604 18,40
40111 9-9 666
40612 12-17 II.
40613 15.15 404 FACH

40014 11..11 331
40615 21-77 272 £6.72
40416 25.25 140 -II 10464
41871 110 101 '(1 20441
41421 770 054
41010 240 054

53016 160 25.25 320 110.40 11 (ACM

50011 10-30 216
51028 110 145 £8.88
90079 270 071 . (1 40161.
50070 740 066 -(164441

60016 100 25-25 4041 114.50 76

00011 30.10 640 EACH
61014 35.25 424
60026 40.40 175 £12.27
41025 45-45 113 .(1 50161

Ma 110 Ill -(201 VAT
01029 120 176

61070 240 125

CHOICE OF 3 PRIMARY INPUTS
1 LP Toro: dal Transformers are available in choice o11 WV. 220V. 240V ..-oded
as follows (Secondaries can be connected in senes or parallel)
For I 10V Primary insert 0 in place of X in type number
For 220V Primary insert I in place of X .n type number
For 240V Pronary insert 2 in place of "X . in type number

Example - 120VA 240V 15* 15V. 4A . 42013-
 TYPES TO SPECIFICATION CAN BE SUPPLIED TO ORDER IN

QUANTITY, AGENCIES IN CERTAIN COUNTRIES AVAILABLE
ENQUIRIES INVITED

FREEPOST facility.
We pay postage on U K enquiries and orders Simply address envelope to
FREEPOST TS to address below. NO STAMP REQUIRED

TO ORDER Enclose cheque,'Posral Order' Money Order payable to I L. P
Electronics Led or quote your ACCESS or BARCLAYCARD

cpiie-count No To pay C.0 10 add 11 extra to TOTAL value of order

. I .m 11131 TRANSFORMERS
A d.v, o- .7f I :, I' ELECTRONICS LTD

FREEPOST T4 GRAHAM BELL HOUSE ROPER CLOSE
\ ss.... CANTERBURY CT2 7EP Phone (0227) 54778 Tiplim 965 780 ..../

MCISICAL)
MICRO
24 TUNE_ fl
DOOR BELL
BUILD THE WORLD FAMOUS

CHROMA-CHIME
Give your friends a warm welcome. Yes. think how
delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your
button'
The Chroma-Chime uses a microcomputer to play
24 well-known tunes The kit is simplicity itself for
ease of construction Absolutely everything needed
is supplied. including
* Resistors. Capacitors.

Diodes. Transistors.
I C Socket and all hardware

* Texas Instruments TMS
1000 microcomputer

* Comprehensive kit
manual with full
circuit details

* Ready drilled and
legended PCB included

Plays 24 well-known tunes including
Star Spangled Banner. William Tell Overture.
Greensleeves Rule Britannia,
Colonel Bogey Oh come all ye faithful.
plus many other popular tunes

* No previous microcomputer experience
necessary

* All programming retained is on chip ROM
* Fully guaranteed
* Ideal present any time

TMS 1000N
- MP002 TA Micro compute. clup armlet,* separately

recpeced AO 24 tune spec device fully guaranteed

e. Nom* 1/S.A.44 Man.Na.. Seem. 4..c VI 95
I,

Pl e ase send me
TO CHROMATRONICS EIVER WAY HARLOW ESSEX
Telephone (02 791 418611

Name

Address

I enclose cheoue PS value E
or debit my ACCESS BARCLAYCARD account no

gCui;1110MAT11011 IC:
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PROJECT

AUDIO OSCILLATOR
A testing time for ETI. This unit features sine and square outputs, from
30 Hz to 60 kHz, each with its own level control. Circuit design by Ray
Marston. Project development by Steve Ramsahadeo.

Good quality sine/square generators, giving very low
sine/wave distortion, are invaluable pieces of test
gear but tend to be rather expensive. For the vast

majority of practical applications, such as gain and
frequency response testing, function checking and sound
generation, etc, the expensive 'very low distortion' sine wave
characteristic is, however, superfluous, since distortion
factors up to several percent are quite acceptable in such

applications.
With these points in mind, we've set out to design a

really inexpensive and easily built, but genuinely useful,

sine/square generator. Our generator covers the frequency
range 30 Hz to 60 kHz in three switch -selected bands. Sine
and square outputs are simultaneously available, each with
their own independent level controls.

Automatic sine wave amplitude regulation is achieved
in the circuit via a pair of back-to-back zeners in a control
loop. This method of regulation is very inexpensive but has
the great advantage of enabling range-sweeping to be
achieved without amplitude bounce. Sine wave output
distortion is typically less than 5% over most of the
frequency range.

SO

0
0/P

0
LEVEL

SINE

LEVEL
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Construction
The circuit is very simple and construction should

present few problems. We decided to construct our
prototype unit as a miniature 'squirt box', with an
uncalibrated frequency dial. If you decide to follow our
method of construction, note that we have fitted the two
frequency controls (RV1 and SW1) and the sine wave output
terminals to the front panel of our unit and all remaining
controls (RV3, RV4 and SW2) and the square wave output
terminals to the instrument rear panel. Our unit is powered
by two PP3 batteries.

Whatever form of construction you decide to use, note
that timing capacitors C1-3 should all be 5% or better types
and that RV1 should be a good quality stereo pot, with good
tracking between its two halves. Failure to fit a good potwill
result in a lousy sine wave output.

When construction is complete, switch the unit on,
monitor the sine wave output on a 'scope and adjust RV2 to
give the best possible output over the full operating range of
the instrument. If you have any problems in obtaining top
range oscillation, try altering the value of C4. When RV2 is
correctly set, typical sine wave distortion will be less than
5% over most of the frequency range.

When using the generator, note that the '2 V' sine wave
output terminal is intended for driving high impedance loads
only. If this output is loaded by less than 10k or so the output
will become severely distorted under maximum output
conditions, due to the very limited drive capability of IC1.

The '200 mV' and lower output ranges do not suffer from this
loading restriction.

C14
100n

z
ICI

T2 T In°

51914 6 3

201
3V9

R1
2k2 202

3V9
RV10
47k
log

RVIb
47k
log

SWIb

IUI Gib
FO 100n

R2

RV2
27k
DISTORTION
TRIM

211

TM

*9V

7
6

HOW IT WORKS

The heart of the unit is the Wien bridge oscillator designed around IC1.
The Wien network comprises a series of C4t network (R1 -RV1a and

C 1 a/C2a/C34) and a parallel C -R network (R2-RVlb and C 1 WC 2b/C 36)

connected in series. Input signals are applied to the top of this network
from the output of IC1 and the output of the network is applied to

input pin 3 of IC1.
The main feature of the Wien network is that the phase relationship

of its output to input signal varies from - 90" to + 90° and equals zero

only at a certain 'centre' frequency (f -= 1/6.28C R). At this centre
frequency the network is precisely symmetrical. Thus, the Wien
network can be used as the basis of an oscillator by connecting a non
inverting amplifier with a gain equal to the Wien lots factor between
its input and output, as in our design.

In our circuit, automatic gain control is obtainedby wiring the ZD1.
ZD2-RV2-R3C4 gainsetting potential divider between the op -amp

output and pin 2. When RV2 is correctly adjusted, this network
maintains the output amplitude of the K1 signalvirtually constant (at
about 2 V R MS) over the entire frequency rangeof the unit (30 Hz to 60
kHz) and results in a typical distortion factor of less than 5% on its sine

wave output. The amplitude of the final sine wave output signal is
variable via RV 3 and the simple R4 -R 5-R6 attenuator network.

The direct sine wave output of IC 1 is fed, via R7, to the input of IC 2.

This IC is wired as a simple voltage comparator and converts the sine
wave input signal to a square wave output. The amplitude of the final
square wave output is variable via RV4.

NOTE:
IC1152 ARE CA3140
CI -3 ARE 5% OR BETTER

4 RV3
10k

 -9V SINE
LEVEL

C4
220o

117

4k7

2V

OV

0
SKI

R4
4k7

200mV

SK2

SINE
OUT

115 Re
47011 4k7

20mV

0 COM
Re SK4
47R

3K3

2

3

7

1C2

+/14
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-9V
-9V 0

RV4
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+' 81
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41170u
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Sirs Fig.1. Circuit diagram.
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PROJECT: Audio Test Oscillator

FREQUENCY ETI
A F GENERATOR

%.1%

COM 20mV 200mV

0 00
2V

O

330Hz
33Hz 3K3Hz

600Hz I

6KHz

/
NNS.

60K Hz

BUYLINES

A simple front panel layout for ease of operation.

rThere should be no problems in obtaining any of the
components used in the AF generator as all are common
types.

The case we used for the project is available from 0.h.
Machine & Tool ltd. Order as CM5-125. Phone
07014110944

SW1a

3
SW1a
COMM
RV la

RV3

Fig.2. Component overlay.

RV 1 & SW1b COMM

kif
MN

gm,fEF

fa) .- Li I 3 --. . OD ill
1

4:0
1/411)

1:1-,*I-iSO/lb 2
'

RV16 R2

SK 4, 9 K 6 --...-mr,
SKI & RV3 WIPER 'ate

SK 3
,.
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PARTS LIST

AF Generator
Resistors all ' I W 3%
R1,2 2k2

R3 61.8

R4,7,8 4k'
RS 470R

R6 47R

Potentiometers
RV1
RV2
RV3,4

47k logarithmic dual gang
224 horizontal miniature
104 linear

Capacitors
Cla,b 100u 5% polycarbonate
C2.a,b 10u 5% polscarbiinate
C3a,b 1u05% polycarbonate
C4 220p ceramic
C5,6 470u 25V electrolytic PCB

type

Semiconductors
IC1,2 CA 3140

Miscellaneous
SW12 pole 3 position slide switch. SW2 OPDT miniature
toggle, SK1-6 to wit, case (see Buylines), PCB.

Construction is straightforward as you
can see. With the PCB installed, there's
more than enough space left for bat.
teries ETI
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GMT ELECTRONICS PROJECTS KIT SENT UP

FREE-STANDING COMPLETE TELETEXT UNIT - FULL SPEC 1199-90 C275-00

TELETEXT DECODER SOARD +REMOTE HAND CONTROL 1135490 E160-00

TELETEXT COMPATIOU TIJIBER AND P.S.U. f. 40-90 E 57-00

TELETEXT COMMUNE PAL ENCODER  MODERATOR £ 22-90 E 35-00

F. E. T.OUTPUT 100%9 MONO POWER Anulinet MOOULE 1 27-50 E 35-00

X-RANCI DOPPLER RADAR ALARM MODULE - MARK II 1 35.90 E 44-00

ONE AMP P.S.U. MODULE (SPECIFY 5 OR 12 VOLTS) £ 7-50 1 10-00

SINARATED INERTIA MODEL TRAIN CONTROLLER E 22-50 E 35-00

SIMULATED INERTIA SLOT RACER CONTROLLER 1 27-30 £ 40-00

MODEL TRAIN STEAM SOUND SIMULATOR MODULE E N A 1 5-00
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AITKEN BROS.
35 High Bridge,

Newcastle upon Tyne
Tel: 0632 26729

thandot
Test Equipment from Sinclair Electronics

""eftimiw-Ineerammernimim

P13M35 DIGITAL POCKET MULTI -
METER
LED DISPLAY. DC volts ot ranges} 1 tytV to I 000V 414., 40.15.

1 V 10 500v DC Cubit"! 16 ranges, InA to 200mA
Resistance (5 forges) If) to 20MEGO 1311.115. AC edam!
E4.25. Padderri carryong case 111.511. MN 1604 94,1113
£1.21. Sue 15706332mm

PFM200 frequency meter.
LED Noise 010.191 20141 10 200MH: Accessories as for
PDM35 Ste 15 77632asrn 137.1115.

DM235 BENCH -PORTABLE DIGITAL
MULTIMETER
LED Noisy DC volts ut ranges) 150 to 10000 AC volts 14
ranges) 1340 to 750V DC 01.41(1141 Iva to '000734
Resistance 15 ranges) 10 to 2014E00 140.911. Carrying
3541410 NAPS. AC Adaptor 'Charger £4.25. Rechargeable
batten, pack [S.M. Sue 755.148.40mm

DM350 & DM450. BENCH -PORTABLE
DIGITAL MULTIMETERS
0M3 50 3' t dtgrt LED display °H4 4,5 digit LED dolplay
001h provide W 11.091041. .n 34 ranges DC voltage 10. V to
120001100.0000M3501 AC voltage 100a V to 750y OC
current Ina to 10A AC canto[ Nu% 10 10A PeNtilanCe
10mC to 20YMb 1100mf. on DM350, Carrying case CLIPS.
AC adaptor 'charges (4.25. 69010,10100 133111174 pact
111.15. Coe 2551 I 48.40nn

S C 1 1 0 LOW POWER PORTABLE
OSCILLOSCOPE
I it SC I 111171.. ll/V H1 Land*,:ttP and 5.3.3s614.3. 00v751 10
10.1.19 per Orneron Full trigger Portables are provided.
10C11/01.41 13.191,1 line and Auto with TV line and flame
fihering E1 SLIM.

TF200 FREQUENCY METER
LCD dispOry The TF200 measures frequencies from I OH ,lo
200900 with a resottortet of at left 1 pp/A 1.3/0.0011y bettarl
across me whose measurement range E11111.711.

T0105 PULSE GENERATOR
'Om TGI05q  nal.ni *wow, 5/F7 Skint fhll"Bewalio
with independent TTI and 500 vaned@ outputs Parrod end
pulse .74th 40 0011 tatiteted by a 6 13.00300^ "3^9. twitch
plus vernier cceirrol (55.7$.

CALSCOPE SUPER 6 E156.30
A P003093 Single 049909 599113 binicloodin oscal0Seope watt.
any tO 1/941 controls filegh WWI 10 10 ma ran and rotde lime
basa range 11001 1.S to 100 ins 'cm Full specification to
request Professoonal ICOP54 you can Alford

CALSCOPE SUPER 10 E251.85.
A dual SW' is ICON, instrument of 140 very flighted parlor-
mance and quality It has an accuracy o1 334 erhich os
O 011000 by tM14. .4.04 bolt -In stabilised power supplies
w hen keep the trace rock steady owe a rode range nt moral
Iluovelthos Full sPecrfuatton 00 1400391

Pln *44 O 00000 Co. olluerred brochure giving hill
reeencel specohcatrons for any of the thendsr products

Education Establishment Orders Accepted
PHONE OR SEND YOUR ACCESS OR

BARCLAYCARD NUMBER
ALL PRICES INCLUDE POSTAGE AND VAT
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IS THERE AN ALTERNATIVE
TO SPENDING MORE
AND MORE ON
LP's AND
TAPES?

YES!
THE WILSON STEREO LIBRARY
As a music iCver, you knew just rIciw much new records and
cassettes cost. Now, by hiring your recordings from The Wilson
Stereo Library you can save yourself a lot of money.
Borrow from our vast collection of classical. opera. jazz.

TO JOIN THE LIBRARY, your annual subscript.on 'Ol feu..N;',
is £3 90. or £3 75 annually for cassettes.

There is no deposit at all to pay.

A FULL LIBRARY CATALOGUE is sent to you the day you join

rock and pop recordings, for as little as 6p a day for Vrom this. you make your choice and your first selection

stereo discs. and 5p for cassettes Keep them Os
1. me e_. of records or cassettes will be dispatched by returnsos

for as long as you like. Change them as often as e'" BORROW OR BUYS Al of post in a special container designed to give

you like. And then, if you want to buy a , THERE'S NO BETTER WAY so full protection You only pay the hire

particular disc. on hire. you can -
and at a very advantageous price'

FOR BORROWERS, the choice 11
is wide open. Almost every
recent worthwhile classical.
popular or jazz recording -
record or cassette - can be sent
to you in prime condition, or
mint condition and even totally
unplayed for a small extra charge

I

THE w 114)N to
sTERa)urattuy LIMITED

charge on returning the recordings.

 FOR NEW RECORDS AND CASSETTES
AT CUT PRICE, join the WSL

"Records at Cost Service". The

TO. The %frown stereo Ltrary s4 Sea Roaa Sannual subscription is £3.50,
East Sussex TN40 onabling yOu to buy any brand new

Please send me

11, Free booklet 'The Wilson Stereo Library', which gives full details of al
g services and accessonesl.

II W S L. Catalogue of stereo and quad recordings I enclose E 1 25*
plus 20p post and packing

- W S I Catalogue of stereo cassettes. I enclOse8Op plus 150 post
and packing

'ecord or tape at cost price, plusa
nominal handling charge of 25p.

TO BUY USED RECORDS OR
SPECIAL OFFERS OF BRAND
NEW RECORDS AT BARGAIN

PRICES, you pay an annual

.1 unperstano that (het will be cred.leo to me in lull, should i
decider.Llbscnphon of E 1.90 For this, youI

To find out lust how good our sel- 11 become a memos 01 either the Cassette or Record Library. or both i get a monthly list of slightly used
ords. tapes and special brand new

if records offered at enormous savings

/The Wilson Stereo Ubrary Ltd.. 54 Sea Rd..
Uri 11 en 40, Bexhill, East Sussex TN4O 1JP

ection of recordings is, why not buy
our Record or Cassette Catalogue, or
both, before even becoming a member Ada,eSS

To get your copy, simply complete and
post the coupon. And remember, the cost % r

of the Catalogue is refunded when you loin. %

ETI NOVEMBER 1111110
31



AUDIOPHILE
Disguised as Father Christmas, Ron Harris presides over our Sony
competition Prize Day, finds a sticky mat to play with and casts a
critical eye over a budget box of tricks.

competition results time again. A few Audiophiles
ago I ran that appalling, tasteless and thoroughly
despicable Sony publicity photo for the 'Stowaway'

portable tape player and asked for your captions ... As
usual you did not disappoint me. Six million pieces of
paper later I think we have a winner. Well, almost. In
fact, two winners, as I was unable to make up my mind
between two very witty submissions.

Mr B. D. Barrett of Pickering, Yorkshire and C. R. Thorn
of C:oucester (who did not bother to define gender more
closely) are, therefore, declared joint 'Wit of the Month'
and duly rewarded a year's subscription to ETI. Anyone
who thinks second prize is two year's subscription to E T I
had better leave now, lest he lose his vitals.

There were many more worthy attempts, but by far
the most popular line was "O.K. Scotty, beam us up"
which lost by sheer weight of numbers! I have given a
few of the better efforts below, the winners first: -

Left: the great Sony picture
show which started all this
lunacy.

loin? Winners: "Are you sure this will stop me getting pregnant?"
Mr R.D. Barrett, Pickering

"Darling - I know it's cheaper than a choir, but this is our
wedding ..." C. R. Thorn, Churchdown

Also worth an honourable mention or three:

"His equipment is so tiny ... but I lore the performance". Mr I
Wakewell, Shirley, Surrey.

A final chord in this symphony of corn and photographic
pap. Just to prove that PR agencies are capable of
exhibiting bad taste on a worldwide scale, I reproduce
below the hand-out photos for the Stowaway from Japan
and the USA .

No words of mine could do them justice, therefore - no
comment.

"Here - can you do this with your thumb?" Un-named of Maidstone.
(Blew it, didn't you?)

"So this is where you keep the spare batteries..:'. J. Clarke. Sutton
Coldfield.

"Darling are you sure your pacemaker's working O.K.?" S. McKinty, Co.
Down.

"Step two: place your right hand on your partner's left..." P. Skinner,
Derby



NEWS

On The Mat
Following on from last month's review of the

Thorens TD160S turntable, I have more news of the
'conversion' kit to upgrade other models to a similar
performance. Similar, but not equal. It seems that most

Thorens conversion kit Includes self-adhesive damping material t

mprove the sub -chassis behaviour under resonant conditions. A

new arm -board and turntable mat is also included.

of the changes to the standard 160 which were made to
create the 1605 are the brainchild of Cambrasound (a

merged version of Metrosound and Cambra
International) Thorens UK importer.

One point of difference exists, however, over the
turntable mat. Thorens went their own way and
produced a very heavy and sensible specimen which
resides in the 1605 production model. Metrocare have
their own mat - and it is this that is included in the
conversion kit. As this item is marketed separately, as a
general application turntable mat, I thought it worth a
closer look.

It is formed from a silicon elastomer, which is

virtually 100% pure polymer. That description makes
about as much sense to me as the Arabian Daily News.
The material has a very high surface tension - higher on
the face which will be in contact with the turntable.

Practically this means it is "sticky" to the touch and
bonds very well to the metal surface. The record is

effectively held across its entire surface, with no room
for air gaps.

Resonant Peaks
Metrocare claim the biggest benefit lies in the

reduction of those resonances which are inherent in all
cast platters and cite an improved upper -bass and mid-
range reproduction as the audible return for the E16.75
retail price.

Above: the very persistent Metrocare turntable mat, as fitted to the
Thorens conversion kit, but not to the production 1605 decks. A

very high surface tension endows it with considerable LP holding
qualities.

Because of the mat's amazing ability to hold dust,
the Metrocare must be kept clean - and the deck
covered at all times when not in use. Removing records
from the mat has to be done carefully as the bonding is
not lust good, it is excellent. LPs are somewhat loathe to
leave.

Having tried the Metrocare on a few decks,
including the TD160S, I can confirm that is is indeed a
worthy effort. Compared to Thorens' own creation it
displays an improved mid -range and tighter control of
the bass. Subtle changes, but clearly audible
nonetheless. I cannot understand why Thorens would
not accept the whole of the advice offered, and fit
Metrocare to the TD160S production model. Swiss
independence, I suppose. Ah well.

Trying the Metrocare on other decks, including some
budget machines, suggested that it has much to offer
most hi-fi users in that an audible improvement was
obtained on all the decks we dropped it on. It is probably
the only one of these "super -mats" that can claim such
universal application. 4110'
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Budget Trio
In response to readers' calls for budget hi-fi reviews

(and because someone told me Felicity Kendal had a
Trio hi-fi) I have been taking a look at the new KA-300
from Trio, a 30 + 30 low price amplifier which will retail
at somewhere in the region of £80-E90.

Facilities offered are not at all bad for this price area
and dubbing between two tape decks is possible. One set
of tape sockets (phono) is included in the front panel for
ease of access. Not a bad idea if you can hide them
somehow with one of those flaps the Japanese are so
enamoured of, but a little ugly otherwise. In fact the
KA-300 is anything but pretty all round! The controls are
well sited and smooth to operate, but the appearance is
downright ugly in my opinion. The black plastic ribbing
which pops up all over the front panel gives a very
strange look to the whole thing.

Individual is perhaps the kindest label to hang there!
On test the Trio acquitted itself well, exceeding the

spec on every feature and giving a very competent
electrical performance. Power available was somewhere
around the 35 W a channel mark and this is well
maintained across the audio spectrum. Noise ratios were
commendably low for the price and distortion was at a
level where it would not be a problem. The test results
give you the details, if you're interested.

TABLE ONE

Output Power
Power Bandwidth
S/N Ratio, unweighted ;

Damping Factor
Input Sensitivity

Distortion

40Hz - 20kHz ;

at 0.01% THD ;

phono
aux, tuner, tape ;

8R 40Hz - 20kHz ;
phono

aux etc
THD lkHz at 20W;

intermodulation ;

25W
10Hz - 45kHz
60dB
65dB

60
2mV at 50K
130mV at 27K
0.1%
0.05%

Test results for the Trio KA300 amplifier. Noise ratios are excellent.
The impedance on the aux input is, however, somewhat less than
excellent! A minimum of 50K is to be preferred.

Above: the Trio KA300 budget amplifier. The appearance Is certainly
striking and bereft of superfluous controls. Loudness could have been
disposed of, too, in my opinion without much weeping wailing and
gnashing of teeth. Tape facilities are good for an amplifier in the
under E300 class.

Listen with Trio
It is always difficult to decide exactly how to

audition budget equipment. Do you hook it onto a top
flight set-up, in order to exactly determine its strengths
and weaknesses, or use the type of system it is designed
to run with and accept that you are only able to judge it
comparitively against a rival unit?

My own approach is simply to do it both ways!
Never one to makes things less complex, if at all
possible. Hence the Trio was substituted into my
reference system (driving Kef 105 Its at one point!), first
of all to try to get an absolute idea of performance
before moving on. I might add that the Seoum amplifier
on offer elsewere in this issue was also put to the test
and used throughout as a comparison to the Trio. Final
listening was carried out with reference to a friend's
system using the NAD 3020, which is perhaps the best
sounding unit in this price bracket.

Having now heard the KA-300, I think that NAD have
little to worry about. On an absolute basis the Trio has
poor bass control and a tendency to "harden" on
complex material. The Seoum sounded a good deal
clearer and coped with most material well, although the
noise was higher than with the Trio.

On the 'plus' side, the KA-300 is possessed of a good
signal-to-noise ratio on both phono and tape and is well
engineered. Against that, it has a good sound quality that
is bettered by competitors, such as the NAD 3020 and
the Seoum, and a highly individual appearance that you
will either love or hate.

Sorry Trio, I can't recommend this one at all.
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NEWS: Audiophile

Above: an internal view of the Trio KA300. Lots of space is there
not? Surely a smaller cage could have been found without Jeopardising
the signal to noise ratios too much?

Will readers using the Audiophile hi -fl enquiries service please rem-
ember to quote full details of the hi -fl system they are using. It is

of great value to me in trying to sort out problems to know what it
is I'm trying to sort out!

Letters Pray
Dear Sir,

I am upgrading my system and have been told that
what I ought to change next is the turntable. This is a
Thorens TD150 and an SME 3009 and a Shure M75ED
cartridge. Amplifier: Armstrong 621. Speakers KEF
Cadenzas.

My friend told me to buy a Linn as this will improve
my system more than anything else. But this will cost me
over £300 and this is more than I paid for the whole
system, I wanted to be sure. What would you suggest I
do?
Yours sincerely
F. Kendal
Londcn

Hang on whilst I recover from the heart -attack that
that name and address induced... People with that
name should make it clear at the start who they are not
- not who they are! Come on heart, don't fail me
now ... you can make it ...

Anyway, Mr Kendal, the first thing I would advise
you to do is take your 'friend' on a one way trip to the
docks in brand new cement shoes. It is about all he
deserves. If your TD150 is in good condition, a Linn will
make little, if any, difference to your system. A better
immediate upgrade would be to change the cartridge. If
you like the Shure sound then the V15 IV is an excellent
buy. If you fancy a change then give the Coldring G900
IGC or Empire 600 LAC a try. After that both the amp and
speakers could well be replaced - in fact, the dec k is

the last thing to change! ETI
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KEELMOOR 'man
Keelincior Ltd is a company which has been established for a lung tune we supply the products you have a ten bought from other
companies. Our precision watches and electrical glad* are renowned for their superb quality and reliability.
We differ from fit her companies in that we import direct worldwide -that difference is passed on to you at unbeatable prices. You receive
the goods faster and we provide a service and no catch guarantee of which we are justly proud.
We employ experts worldwide whose pob it is to seek out products of the highest quality at t he lowest passible prices. Illustrated here is rust

a tiny selection of our comprehensive range. Just compare these items with those seen elsewhere - we are confident the prices will amaze
you. You can save MS's.

GENTS 5 FUNCTION LCD

A

CRYSTAL

VWIES
flap.

This is the foundation of
our range and is ideal for
the man requiring the
basic functions of hours,
minutes and seconds.
with month and date. A
backlight is included and
the stainless steel strap
provided is fully adjusted
III Suit any size of wrist.
Guaranteed for one year,
this watch represents
fantastic value at only

£4.95p

ILLUSTRATED BELOW IS THE LADIES 5 FUNCTION LCD.
This watch has the same time arid auto calendar fund ions as the
basic gents model described above, together with backlight and
adjustable strap to suit the daintiest of wrists. It's compact,
pleasing appearance makes it a very practical day watch and it is
also often used for boys and girls. Available in Mild( or white
face

These are just a
few of our
fantastic offers
remember. A
free colour
catalogue is
posted
with every £5.95p
order. "r

,?=7,':,Idl;T,c

£8.95p
I NO I1 I1
MOM I11

OM 101 10 I

.1

FULLY GUARANTEED
We must emph.rsur all there Ile MN are
billy gunrantred flu spire year All
electronic giants come complete with
demonstration batteries which cannot
be guaranteed New batteries are

available fur only blip

GENTS LCD
ALARM WATCH
This model represents
fantastic, incredible value
for money. The 6 digit
display continuously
shows hours, minutes and
seconds, or may be
changed at will to hours.

2 minutes and date. Its
effective alarm is ex-
tremely useful and may
beset to any time within a

24 hr. period. In
addition. there is
an alarm indica-

tor. 4 year eaten 
dar and snooze

repeater.

BARCLAYCARD

AND ACCESS

CARD

WELCOME.

SEE COUPON.

HERE IS THE AMAZING
12/24 HOUR ALARM/CHRONOGRAPH

Along with the usual time and
date displays, this multi -tune.
tional timepiece has a 24 hour
alarm and a o second
stopwatch The time may be set
to operate in 12 or 24 how mode
and the date can be in Englusl Of
American formal. The day of the
week is conunuously indicated
and the stopwatch display may,
on command. be frozen to show
split ijaptirne while the
stopwatch coniMues to run.
Stopwatch operation does not
effect normal lime keeping.
£12 95 only br rho model Also

available with
solar energy
panel to conserve
energy during
daylight hours lin.
3149%

From Watches to Clocks, from Calculators to
Radios, from Binoculars to Tool Kits -

KEEIMOOR is the name for the right quality at
the right price. Your personal catalogue will tell

you more -tree with every order.

LADIES
QUARTZ LCD
DRESS WATCH
This attractive ladies model
with the standard 5 functions
of hours. minutes, seconds,
month and date has literally
sold in tens of thousands.

callable in gold or silver
.I Puts with 'sugar coated*

Please state first and
second choice
of square,
round sir oval
design

THE ULTIMATE GENTS LCD
CALCULATOR/ALARM WATCH
If you want a watch from the 1..;

top end of the market this is the
one for you. Full cakulator
functions plus memory and
percentage are combined with
time and alarm functions to
make this item an outstanding
buy. Manufactured in Japan at
the same factory that produces
models for probably the most
famous name in the watch
busines.s, this device represents
sheer quality at an
unbelievable price. Comes
complete with backlight and
button operating tool
carried in the strap
clasp. We advise you £39 95p
to order quickly
whilst stocks last.

F
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at Kamm) Pirflces
We don't think youll find items of this quality anywhere

else at the price we offer. Order now, Christmas is round the

corner and this is the way to make gift buying easier -and cheaper too.

FREE
1,1.:. .1. .r-1.1

l'tetrint(aw

Orkl.

WE ARE PROUD TO INTRODUCE THE AMAZING MAINS DIGITAL ALARM CLOCK
MELODY ALARM CHRONOGRAPH

ACTUALLY
PLAYS
THE YELLOW
ROSE OF TEXAS

BUT AS YOU CAN SEE
FROM THE DETAILS BELOW 
THIS CHRONOGRAPH IS NO

MERE NOVELTY

Today's technology has produced this fine watch which
incorporates a musical alarm which plays a complete verse of
The Yellow Rose of Texas: Other functions
included are as for model number I. With stop watch.

£14.95p
NEW TO OUR RANGE, WE COMBINE PRECISION
AND STYLE IN THIS-THE SUPER SLIM GENTS
5 FUNCTION CHRONOGRAPH

JUST TO GIVE YOU

AN IDEA OF THE

ULTRA SU MNESS OF

THESE WATCHES WE

HAVE ILLUSTRATED

A SIDE VIEW OF THE

SUPERSLIM DIGITAL.

BELOW: WE HAVE

ELABORATED ON

SOME OF THE

TECHNICALITIES:-

These watches need no special functions to make them stand
out in a crowd-their slimness serves that purpose. II you've
been put off digital quartz watches in the past because you
require an ultra -slim design, now
is the time to change. Is equipped
with standard 5 functions and
backlight.

Every order
dispatched by
return, and is
sent by
recorded
delivery. That
is Keelmoor's
Promise To
You.

ETI NOVEMBER 1980

Keelmoor Ltd.

A very practically sized mains operated digital alarm

clock -this item is extremely well finished and looks
equally at home by the bedside or in the living room.
With snooze/repeater alarm you could not even buy

the components to build your own for this price.
Available at the amazingly low

price of only £8.95p

AND FINALLY, WHAT MUST BE THE ULTIMATE IN
SQUEEZING A QUART INTO A HALF PINT POT! THE
INCREDIBLE MINIATURE LCD TRAVEL/ALARM
CLOCK

As you can see from the photograph above this device is tiny and
yet it continuously displays hours and minutes with auto calendar
and night light. Invaluable for the busy traveller or: simply for use
in the modern home, it comes complete with its own travelling
case and can easily be carried in top pocket or the smallest of
handbags. It has even got a stand for upright position on table.
shelf or sleeping compartment. An unusual gilt to yourself or

78 Castle Street, Derbyshire D1:7 I DY others al only 1111.85.

£9.95p
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MONITORS
MONITORS

MONITORS
Uncased from 3" to 12"
Cased from 5' to 20".

Semi professional or
professional available from
stock.

Monitor PCB's including
Transformers and Tubes also
in stock.

TRS8-B0 Software available.

Send for details.

CROFTON
ELECTRONICS
Crof ton Electronics Limited

35 Grosvenor Road. Twickenham, Middx.
Tel :01 891 1513

BUILD YOUR OWN METAL DETECTOR
VLF/TR VCO/TR IB/TR BFO

Pre -aligned search heads - test equipment not
required. Literature available in return for SAE
Manuals and parts sold separately write or
phone for price Export welcome write for
quote
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110 projects in every book!!

The '110' books have been acclaimed
by enthusiasts, students and engineers.
Each contains 110 different circuit
applications: Use them as project books
or as source books for circuit ideas.

110 CNI()S Digital I(' Projects for the Home Constructor
R. SI. MARSTON 0 408 002 16 6 £3.95

110 Electronic Alarm Projects for the Home Constructor
R. M. MARSTON 0 4118 00269 7 £3.95

110 IC Timer Projects for the Home Constructor
.11.1.ES H. GILDER 0 408 00480 0 £3.95

110 Integrated Circuit Projects for the Home Constructor -
Second Edition
R. SI. MARSTON 0 MIS 00.309 X £3.95

110 Operational Amplifier Projects for the Home Constructor
R. SI. MARSTON 0 44) 00153 4 £3.95

110 Semiconductor Projects for the Horne Constructor
Second Edition
R. M. MARSTON 0 408 00 322 7 £3.95

110 TM ristor Projects using SCRs and Triacs
R. NI. SIARSTON 0 408 0074 5 £3,95

II° 51 ay eform Generator Projects for the Home Constructor
R. M. SIARSTON 0 408 00353 7 £3.95

Available from your bookshop or in case of difficulty direct from the publishers.

N-ewnes Technical Books
Borough Green, Sevenoaks, Kent TN15 8PH
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PROJECT

RIAA PREAMP
Sounds amazing. Listen to your magnetic

cartridge burst into life with our RIAA

equalised preamp, designed for the

ETI Multi -Option Board. Circuit

design by Keith Brindley.

Magnetic cartridge pick-ups have very low output
levels and consequently require low noise, high
gain preamplifiers to boost their

signals. Op amps for this application are relatively
abundant nowadays. But, things aren't quite that simple
- not only is the output level of a magnetic pick-up low,
but it varies with frequency. At the top end of the audio
spectrum (ie 15-20 kHz) the signal is about 40 dB up, (ie
100 times) that of the lowest end of the range.

The Record Industry Association of America (RIAA)
laid down the rules for the frequency response curve, so
that when designing such a preamp stage the engineer
has only to calculate suitable values for the components
in an op amp feedback loop. What is needed is an
amplifier response which diminishes with increasing
frequency over a range of 40 dB, to compensate for the
response of the cartridge and give an overall flat output.
Given a microcomputer, a sharp pencil and a bottle of
vodka it should take him - ages. But why bother, it's all
done nowadays (as it often is!) on one chip - the LM382.

Cue Cavalry
National Semiconductor came to the rescue with the

introduction of this device, a wide -range supply voltage
(9-40 V) preamp which, with only a handful of other
components, gives an RIAA preamp featuring low noise,
high gain and the required frequency response.

Construction
The only components which need correct

polarisation are the four tantalum capacitors and the IC,
so check the overlay carefully before soldering them
into position on the ETI Multi -Option Board.

The input and output connections should be made
with screened lead, the screen being taken to 0 V. The
only thing to note here is that the input leads must be as
short as possible, because the high gain involved in any
preamp circuitry makes them very susceptible to hum
and noise pickup Short screened leads help to minimise
this problem.

ETI NOVEMBER 1980
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This defines the corner frequency exactly and also the
various slopes of the frequency response. It just so happens that
capacitortresistor feedback combinations can be used to achieve
the required amounts of gain, corner frequencies and roll -offs.
The internal resistor matrix of the LM382 simply allows us to use
fewer external components in the circuit.

INPUT

R1 1k0 C4 1n5

Fig. 1. Circuit dlagam of one channel of the preamp.

HOW IT WORKS

OUTPUT

The feedback loops in any RIAA amplifier are fairly
conventional and apart from different component values, any
one circuit is similar to another. What makes the LM382 novel is
the internal resistor matrix available on the chip. This enables an
exceptionally low number of external components.

For the technically minded the RIAA transfer function of
such an amplifier can be stated as:

tt -020
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PROJECT: R IAA Preamp.

INPUT 1

Fig. 2. (below) Component overlay of the stereo preamp fitted Or
the Multi -Option PCB.

3
ct

r_e

BUYLINES
The one chip and handful of components used should not present
any problems. They should be readily available from suppliers
advertising in this issue.

ci

RI) G2.

r.

OUTPUT 1

C4'
C3'

OUTPUT 2

PARTS LIST

INPUT 2

+9V

OV

Resistors all W 5%
R1
R2

1411

47k

Capacitors
C1 1u0 35 V electrolytic
C2 330n polycarbonate
C3 33u 10 V electrolytic
C4 1n5 polystyrene

Semiconductors
ICI

Miscellaneous
HI Multi -Option PCB

LM382

ETI

ULTRA SLIM
A I A R M -

CHRONOGRAPH
uvITH 12 24 HOUR DISPLAY

Only 11 5rni. Puck oz./ding a 'IM 'T' illaT
spec., beltery hatch Normal nmen......---.-, ,

display is. Hours wins secs
day ol the wear rid P M Ind/ -
cation °replay mode can be
ache. 12 or 24 hour cycle ()than
features incli.4e 24 hour storm

1 100i sec 0100,0 . r.. at, 1,..
\

nil backlrght
-r-rowne CIAPJF I

AnIS £13.50 Po

DUAL TIME ALARMMYSICAL
CHRONOGRAPH

'4E.ir Incredible *Wu* for money Sold
.....-. elsewhere for (19 95 Nowniat

ro.----......:7L'.'....+,, drapery a Hours inns secs or

i alarm inds-ator Other featuresMe date day ol Om woe/. PM and

include 2nd nine zone 1. 10th
sec chrono bael.1.941 44d 14
Noun alarm Btra now whwe the
Stock later fOrrOrna tabor)

4 LIA20 E10.95

ALARM
CHRONOGRAPH -

Notwa ' .., ., .1 ours mns
sacs on, rmz week and Alarm
and indicator Other features
wow. 1:10th secs chrono
graph with lap time facility. im- -   
month date backlight. 74
hours muscat alarm Plays FUR
El15E1

Caw $44116. to 10001LM20 aw.
am

-- --
......._
...-_

A205S £13.50 - - -
As illswirated in the perini ..

A202S £14.50
As illustrated but with Oval Yin.
(Plays YELLOW ROSE Cl

TEXASI

LA1101 £15.95

GENTS 6 DIGITS
ALARM

invazi0A. OF tl-it WEEK

1 '...rnyel cl4P41, is in rr."
.... . .., s day al week PM indaziaiii

ii id Alarm indicator (Moen
47031 has astir/ large digit tor

4 better reardabrlay1 It has a nap
useful 24 hour repeat alarm and
4 was wan calendar Criii/.
colour/

4 A203S £9.50

I
,r0Alry
mire

to

'reel
24
facrlity
fess
NO

LADIES SNOOZE
ALARM

weptionally good valor/ for
NOI.441d4cSay is Hour,. s

PM and Akrrn on indica.
ra 04151 leilure, include, 4

0410 calendar backlight
boor alarm with Snooze

Fully adjullable slain.
mei bracelet %Chrome col.

1

liksV
LM102 £9.50 0.

 ULTRA SLIM DUAL TIME MUSICAL ALARM
CHRONO. Only 24141 Mick Plays YELLOW iv )-
OF TEXAS A204S C14.25

 V1D10 PAASTER. 74-surve Doordsole [13.55
 S1DEOMASTER COMPUT A TUNE 2 on ,... 6...t...,,

,,,p4,, vent, *kiwi RJIIIKAI oflocts (1955

Ar4-.....

LADIES SUGAR :
COATED DRESS

 I-4.1.

WATCH co.
. .ladies 9 function LCD watch

Hours mm sCs month ilaA
bixklaght Auto data rime div
play mode a year :MO calendar
TA* watch has an tipsona auth
dew 1.44 display 4444 14 4.4
mode time and date is abern
atively dapayed every 2 W.
IChrorno or rwar0 7- Q.

U139 £8.95 ?

LADIES
COCKTAIL

WATCH

, ,..... ladies 9 functions LCD 'watch

mg
Hours mans Secs month dins.
becilight auto date time

- - mode 4 ,441CJI0 Amanda.

\ INS Watch has an ophonsl auto
.... &MAK.. display mode In this

mode time and dale 4 allarn

GUARANTII

Ne ..41. ,1.44 .44 .4,4 .1 .4.1 44041 4, .7, pc,is -,....
0,44 annn I I) OA'S. (1004 [0,(1..s1
MI 0,./ E44.41s we 4.44444 iv 44 441,
Al Inte. wk./. OVAX10 rottro ro-4 v....sec.. I1,.. .1 ,our 4,44
4- 46s, 4 a N, P4111.0. COW pray 100 nh. .... aratcr ..
44, .., 4 ...4. 4r.4,...... P..,,,)

AKHTER INSTRUMENTS LTD.
1 1 1 5 BUSH HOUSE

HARLOW, ESSEX CM1 8 6NS
Tel 0279 414464

A1,,,,, dim/laved every 7 inics
rluome. rant

4 IM38 £5.95
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Buy a microcomputer for under £i,000
and you could be on your own!

Unless it's a Commodore PET.

Commodore produce Britain's
number one microcomputer. But we
don't stop there. We also insist on
providing comprehensive support
throughout our national dealer
network.

Our dealers can examine your
needs and demonstrate which
hardware and software will suit you
best. Their trained engineers are
always at hand and a 24 -hour field
maintenance service is available.
Your local dealer can tell you more
about the following Commodore
Services.

Cr The Commodore PET
The Commodore PET computer

range covers everything from the
self-contained unit at under £500 to
complete business systems at under
£2,500:

CFCommodore Business
Software and Petpacks

Our software range covers
hundreds of applications. Business
software includes Sales and
Purchase Ledgers, Accounting,
Stock Control, Payroll, Word
Processing and more. In addition
over 50 Petpacks arc available
covering such titles as Strathclyde
Basic Tutorial, Assembler
Development System, Statistics,
plus our Treasure Trove and Arcade
series of games.
Cc Commodore Approved

Products
Compatible products of other

manufacturers with Commodore's
mark of approval are also available.

CK Commodore Courses
Commodore offer a range of

residential training courses and one
day seminars. An excellent start.
And when you have installed your
system the PET User's Club sounff -ON St1127/07
Newsletter can keep you informed of Th Tv.. 201..' WI L.r'S 411145

Cletater=clognAin
new ideac and latest developments.
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LONDON AREA
Add. Computers Ltd
WS 01.579 51140

Advanced Illeesagernent Sy Owes
1E2 01-638 9319

B yteshop Computartand.
W1.01 636 064 7

C.S.S. 'SWANN Equipment' Ltd
ER 01 354 9293

Capital Computer Systems.
Ph 01 636 3863

Centrelee-L melon Ltd
6E13 01-31114213

O.R. Idurocemput., Shop.
HARROW 01-663 0633

Da Vinci Corn pow Shop
EDGWARE. 0/9520526

L llComputere
NW9 01-2047625

Neese and IlitemeSs Computers.
612.01.472 5107

Itlitrtttaint System Limited.
(CI 01-3531441

Metetleon Ltd.

Sc., r6111104
N itro Computer Contr.

SW14 01.478 3206
Sweeech (Wain Ltd
ICI 01.2500505

Seurtledr Bondain Ltd
/CA 01 626 ose 7

TLC World Deems Ltd
"K2 01 6393694

TOPS TV LID
WI 01430179S

HOME COUNTIES
G M Marketing.

ANDOVER 790922
HEY Nimmons

BASINGSTOKM12444
NMI Ltd

BEDFORO 40601
Fl.. Systems ltd

BRACKNELL, 52929
ODM Direct Dm Werke/R.1W

BRENTWOOD 229379
Am Icon Were Systems Ltd.

BRIGHTON 562163
rsRUE Compute IUK I LW.

BURGESS HILL 45211

7ft:',I.TPA".114.1V7V16.
ConsWidge Computer Wore.

CANSINDGE 65334
1*60 Comouters LW

CAT( MOM. 49233
°Waviest Ltd.

COI 711111
South E ass Computer. Ltd

426144
ARAN Business Sy sterns

HERTFORD. 57423
B rent Computer Systems

KINGS LANGLEY 65056
IsIser -Woods Business Sy SIGMA I

L LITON. 416202
South Last Computers Ltd

MAIDSTONC11411263
Micro Emil 'bet Ltd

MODE E SE X. 01-979 4546
J A Ward Comforters Ltd,

M111064 KEYNES 562850
LenSock ilst Napo' Leo

NORWICH. 26219

T

4 V Johnsen Ildocrecorneeners
Eta ) Ltd OX FORD, 721461

H S V Microcanclutto
SOUTHAN PT 22171

Super Vise..
SOUTHAMPTON. 774023

[non Sy sterns LW.
SOUTHAMPTON. 36740

Stuart I Dean LW
1

Ptelett Ltd
WON PIG 63901

Or lard Computer Systems
WOODSTOCK 611976

MIDLANDS AND
SOUTH HUMBERSIDE
B yteshoo Computerland.

BIRMINGHAM. 622 7149
(PS Meta Systems l Ltd,

TORMINGSIAM, 707 3666
Comae( iettronics

ROMPIGH AM. 773 6240
Como.evr Services eloolands Ltd.

BIRMINGHAM. 382 4171
Cation& ,Compu)ersi Ltd.

BUNTON OF TRENT. $12380
NeL Systems

COVENTRY. 84449
!endorse Associates Ltd.

COVENTRY. 664400
D as duns -Richards Ltd,
0(685 366603

Caddis Conwohe Systems Ltd
PIMCISLEY. 613544

11.11. Growlers
KETTERING, $3922

Taylor.WIlson SyssenN Ltd.
KNOVIIE 6192

IlAmbeize Ltd.
LEAMINGTON SPA, 312547

Office Computer Tethreques Ltd
LEICESTER. 28631

Lost Electronics.
MATLOCX. 2811

Betas 15y stems) Ltd
NOT 7PIGHAN. 411101
yteshop Computerised
NOT TINGHASI. 40576

K nen Computers Ltd
NOTTINGHAM 563254

bidets Computing,
STOKE -0N -TREWS 613631

Systems Micros
TELFORD. 460214

McDowell Plastids & Assoctet,
NORGE STEN. 427077

YORKSHIRE AND
NORTH HUMBERSIDE
Ao.,...,47yroNer Add.nd
Methane t td BRADFORD 31635

Allen Computers
GRIMSBY 40568

Micro..,. Computers LW
HM1,567107

Mcropeoreasee Senrioss.
HUE . 73146

Holders WA
.1105.433.634

South Midlands Communications Lid.
LEEDS 782326

Yorkshire boor onus Services Ltd.
MORI EY. 5271111

Computer Centre (Sheffield' Ltd.
SHEFFIELD. 53519

Electronic Sermon
SHEFFIELD. 664767

Computer Systems t Id.
SHEFFIELD 663125

NORTH EAST
D yson lerstr signoras

DURHAM 66937
Cur f. L MaugRan

GATESHEAD 774540
TAIICEIVitra Group
Elfton Ltd.
HARTLEPOOL 61770

F ode. Mortiefino Limited
NEWCASTLE 815157

Newcastle Computer Sonic es
NEWCASTLE 615325

Format Micro Centre
NEWCASTLE 21093

/mow As weratest Systems
Consultants LW
SUNDERLAND. 733/0

SOUTH WALES AND
WEST COUNTRY
Radon Computetronal Ltd

BATH. 311483
Corroolor Corner

131111317,1113 31711
Bristol Computer Centre.
60)5704 23430

C 551Brntol Ltd
BRISTOL 779452

T 4 V Johnson IMl teeremputers
Eta Ltd BRISTOL 422061

Surnlock 006t.0 Ltd
smsroi 26665

Sigma Systems
COLNDICT 341169

Office and Illuuness Ersurtment
IChester DCESIDE 817271

EXETER 71746

MoeH INt'76:4;17.17
Computer S.N9 Nes Ltd.

NEWCWAY 2613
Devon Computers.
PAIGNTON. 626103

3.40.Integrated SernIce
BLYMOLIT11 0/616

B usiness Electronics.
SOUTHAMP TON. 73424$

C=Ieflqr Sufa4Svoamee!

NORTH WEST AND
NORTH WALES
Marlow, Ltd

BURNLEY 38461
B

809148117:11.471Lid
Nested Compd., Centro.
PINSION 57684

Caltands IComoul ors Ltd
wr nub* sz 713d

LIVERPOOL
A spti rwogtltd..EroLaria

E C COMOVilef
LIVERPOOL 263 5730

Recliceff Broth.. s Ltd
LNFRPOOL.5715330

MANCHESTER AREA
811:=ACSTfr13.4737
C=1.11131FII.132 4711

C t& 6724662

E MANCHESTER't Srgra71.
N.5 C Computer Shops 110.

MANCHESTER.1132 2269
Stardock llectrome Service.

iliewthinteri LW.
MANCHES TOR. 1114 4733

Protessional Computer Sortie...EN
OLDHAM 624 4065

°S.'11%lb1134 6367
Automated &mimosa Ememseed Lid

STOCX PONT 061.432 0706

SCOTLAND
"itr1"77dZ4661
Idicroce nil 

EDINBURGH 554 7354
dethetrolConauNancy Sonic..

GLASGOW 641 7736
BytoshopCornputerland

GLASGOW 221 7409
916661 Ltd

GLASGOW. 221 5401
Mac Metro.

INVERNESS 712203
Thistle Computers.

IIIKIMLL 3100

IRELAND
Safsoad Ltd
DUKIM 7/47)9

Madkal& Sclentsfic CdRIBRIN
IlddvIeds Ltd LISBURN 77333

To:Commodore Information Centre,
360 Euston Road, London WI 313L. 01-388 5702

Please send me further information about the Commodore PET.
Name

Position
Address

Intended application
Do you own a PET? Nsl

L -s-

1 D 7

commodore
Tin Mt covers dualrs partelpated m our ads. find

-1
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Rapid Electronics
 Guaranteed same day Despatch

 Quality Product
 Free Catalogue
Pock
410 10 P1'.3 battery leads

50p
A72 10 3.5mm lack plugs

80p
A73 103 5rnm lack sockets

80p
474 10 Std jack plugs

E130p
475 10 Std jack sockets

170p
484 10 5 pin 180 DIN plug

120p
A85 10 5 pin 180 sockets

100p
C20 10 Mon slide switch

130p
C30 10 Push to make sw

C31 10 Push to break sw
170p

C40 Pair Ultrasonics 350p
C32 Submits. SPST toggle

600
C33 Submin OPDT toggle

80p
C50 20 Texas 8 ton skis

170p
251 20 Texas 14 pin skis

200p

 Vast Stocks
 Competitive Prices

C52 20 Tesas 16 pen skis
220p

E10 Resistor kit 10 ea value
4 70.1 M 650 resistors 480p
E 34 10 1Qu 25V radial elec.

50p
E37 10 10u 25V radial 75p
(44 10 100u 251/ radial 75p
(44 10 lu 35V tantalum

100p
(54 100 1 C280 polyester

50p
Pa*
F11 1080108 trans flOp
F26 102N3704 trans 80p
F27 10 2N3819 trans. 190p
H11 20 1N4002 diodes 75p
H 50 20 0491 diodes 110p
H60 100 1N4148 diodes

1600
Ft 70 5 Cl 06D thyristors 200p
JI0 200 2in red LEDs 170p
J15 500 2in red LEDs 400p
J20 100 0 2.n. red LEDs

7500
J30 200.2.n green LEDs

2110p
J50200 2in yellow 21110p

J80 4 FN0500 CC displays
350p

 for quality components at competitive prices
by return of post Rapid Electronics must be your
first choice!
All poces include VAT Please add 50p postage and packing on
orders below (10 Sand SAE for our complete L.1010909
Rapid Electronics Limited
Hill Croft House. Station Road
Eynsford, Kent

MAIL ORDER ONLY

DELTA TECH & CO.
62 NAYLOR ROAD. LONDON. N20 OHN

Pleem. MN! 3 tip tr.! PF.P

CERAMIC CAP (110V)
F of

POLYSTYRENE CAP (60V)
a as 10 I CCO 1,f Sp

POLYESTER CAP (1009)
nE to 138 nnE Sp; 10044 150 ni Sp;

720 nE 11116 330 14 1001 470 nF
680 nE 129; luF 1408 1 5 of 18p; 2 2
44 200; 3 3 uF 1119*; 4.7 uF 11111

ELECTROLYTIC CAP luF 'V)
1 15 to 47. 21110; 68:21 79; 100,35.100,
150 25 1101 160  75 Sp*: 700 17

5
P: 250 12 7p 220. 2510p: 470 25.

500 30 109* 470 40 mini 1611;
640. 16 592 WOO- 104* 1000.75
224e 1500.15 249,17. 2200;8 310p*
FINER 0100ES (400..W)
:517 to 336 Up
VEROSOAREIS 1.1"411.1.1

5" 5" 1100
 5" 70p

RESISTORS (9% 112)
to 10Moarns I.Sp

PR f SETS (.15W HORIZONTAL)
7p

901 1)4 ricimETENS VAIN)

49

33p

LINEAR tr358N Blip
CIRCUITS 1643014N 30p

28p :M308N *359
"o 14 35p L m3I8tr 120p
741.8 20p ;M318H 120p
;4714 50p 1.41324h 57p
48 6 350 LA4339h 52p

CA3018 700 '.M348N 909
1'410202. 65e1 0.413715 175p
CA3(46 SOp tM380N OCIp
041064 4010 LM381N 120p
'.:430EGE 76p ;M382N 110p
C4.3* 1109 ;M131 0N 116p

4i7t. 409 :414114565 40p
(143900)4 50p

.lOOp .44139096 76p
11-'3516 4Ap 14C14589 . SOp

NE531 110p

7.4555 229
NE556 45p
NE5456 140p
0N76115N El>p
T1646416 200p
114800 7Sp
TEA 8105 1109
24414 913p
7N1034F 220p
DIODES

12p
Sp

Cl.1 7p
04200 6p
04207 91,

11918 bp
114148
N4001 2 4p
N4003 Sp
N4004.5 6p
N4006.. 7 So
145400 13p
/15401 14p
N5402 15p
N5404 16p

BRIDGE
RECTIFIERS
0.061.4 30p
IA 506 22p
1-5A ? 75V 24p
IA. 100V 27p
14 '200V '32p
IA 40011 34p
2A SOV 40p
2A 100V 42p
24'200V 43p

400'V 55p
3A. 100V 559
34. 6006 65p
VOLTAGE
REGULATORS
7805
7812.15
7818.24

I 7906
1

7912.15
7918 74

SAE FOR TRADE PRICE LIST FOR 25 PCS EACH
TEL. 01-4458224 1139

*SPECIAL OFFERS THIS MONTH 13p

65p
6Sp
65p
75.9
76p
76p

OPTO/
ELECTRONIC
145 65p
OCP. 65p
09912 70,
01704 1109
01707 1109
0125" & 0 .
LEON
Red 100
Green 139
YNMw 13p
0 125" OA 3p
0 2" CLa 4p

OIL SOCKETS
1312., *Sp
14 pm
16 wn
18pin
27 pn
24 pin
711 pet
40 pen

*Ip
10p
lip
20p
21p
25p
35p

TWIRISTOR
C1060 40p
.44 40001/1

CMOS Al
4000 1 Sp
40018 18p
4002 16p
40048 75p
1007 16p
4008 85p
4009 42p
4010 411p
40115 lip
4011 25p
40138 45p
4014 58 81,
4016 44p
4011 /Op
4018 85p
4019 SOp
40208 1009
4031 7 115p
4023 22p
40248
4025
4027
4028

55p
20p
50p
70p
90p

4030 SEp
4035 110p

404'
4042
4043. 4
4047
4048
4049
40505
4066
4068.'9
401013.'1
4072.3
4081 7
4086
4510
45118
4516 8
4570:8lit
7400'1
7402.3
7401
7400
7407
74013
7109
7410
7411.'2
7413
7414
7416
7417
7420
7421
7'422
7477
7428
7430
7432
7433
7437
7438
7440
7441
7412
7443
7444
7445
7446
74474
7448
7450
7451. 3
7454
7460
7470
7477

40118 hSp 0491 5-110

-471 lip ZDSV6
131, IN4005 4.47470

HAND HELD GAMES
5,psistme ILlasterrned E21.00
Oseasy Invaders 622.95
Alan& Satter (21.50
F hIERPRISE 4.n 1 (24.95
3 Games and calculator .n ore
'Pectrorrtc Mastermind (12.90
L. F 0 Master Blaster £24.95
Arnane4-Trop mere gams £18.95
70uCh Me Pv ATARI tlthe SolTIOn: (26.95

SLAP

Ilwo plays/ft £24.95
LAP missile game £11.11
"DIGITS like Matlerniond1 C14.96

ALL DAMES RAVE SOUND EFFSCTS
. EXCEPT 

lhe "tea From dse U S

PINBALL WIZARD
 54.11 4eble 

Gealured ill Nov issue of E
HOne/ TV Gem* -8.wKt

f28.90
Contains everytheg *soape boa cud

trots
90* & Cameo& - £1.50. Maas AOsvu,
- 13.10

Play 7 games won 4 options on nu,.
game
.1.9.nbee games 2 Luke, 1.8teaLout

Verseele tar Sant A.1 E1111.90
See 195.ew ri Hobby Electron

November
CR180614 ORME 24 lure door Otiose  .1

£10.75 Boat (15.115
C 9 Arran orx, Are

ATARI video
computer £129
Sargon 2 5 010146 (275.00
Super System 3 Chess 6149.95
SPACE INVADERS CART 125.96

' 574.11CHESS 7 V Game (63.36
DATABASE Prog T V Game

NEW (611.95
CHESSMATE 11 larval NEW E69.119
CHESS CHALLENGER 7 E114.00
CHESS CHALLENGER 10 £165.00
'VOICE CHALLENGER £219.00
CHECKER CHALLENGER 7 £54.00
cliECKER CHALLENGER 4 (90.00
ZODIAC Astrol Computer NEW £29.95
cIncire &Win (14.90
F. MAC 5MH7 Scope (139.90
7 i MAC 3" 5Mii7 Scope (715 .00
n4041 101401: Scope (159.00
001435 635.50
PFM E62.30

COMPUTERS - Home,
Business eta.

L 116K
....MCCREA 16K
SORCERER 32K

F455.85
(573 SS
C1161.35
C916 15

509E9601100114K (180 00
UK 101 Ka 4K (226.85
kelt 4K E2116.35
TRS80 Level 2 16K (409 40
S'At" Floppy Cant, E271.40
Oual Orhe (506.00
NASCOM 1 Kit (339.25
HEATH WH89 11.805.00
'Cl. 411181/114 Primer 1.516 SO

-v Kit £115.00
"v BpH $138 00

. . :tippet EPROM PlfloWenrnef
Snap SOltvue
PRINTERS FLOPPY DISCS BOOKS

Sas Heasrits Firm Yin* of 321 hy4 ler Islfort All ortreo .0 411

IRI.I.0
61 BROAD LANE, LONDON N.15 40.2

Day 01-803 0377; Eve 01-889 9736

85p 18p AC'S'

80p 250 AC' 53
99p 7475 *21p AC176

1059 7476 20p AC187 8
60p 7480 32o AC187K
50p 7485 SOp 80149
SOp 7486 lip 40161 2
60p 7490 *24p 41114
22p 7491 Sip 4F124
22p 7492 3 30p 4F125 6
21p 7494 949 A1127
769 7495 40p 47139
00p 7496 37p 49239

100p 7497 2000 BC107 8
9013 74100 60P 80109

1059 74105 43p BC1I7
105p 74107 22p SC140

"4109 34p 6C142. 3
1917 40P 8C147 8
15P 14 1MP 8C149
16p LI/1 25p 80157 '8
111p t4122 30p 9059
25p 74123 60p SC167
22p 14125.6 42p BC169C
13p 74137 65p 50171
13p I 74111:5 46p BC 173
lip 74150 115p BC,
21p 74151 65p 9C179
45p 74153 43p 901878
20p 74154 66p BC182L
25p 74155 46p 8(1838

140 74156 42p 8(184
30p 74157 389 BC166
26p 74160 S7p EI0187
21, 74161 55p 80207 9
26p 74162:3 60p BC212
I bp 74164'5 SEP 8C7171
20p 74166 959 SC2131
38p 74173 1109 8C714
14p 74174 5 55p BC214L
18p 74176'7 70p BC 138
13p 74180 36p 80618
52p 74181 80p 8C301 3

32p 74182 459 9C328
609 74190 SOP 8C338

100 74191 90p 5C461
64p 74192 3 SOp 8C477
GSp 74194 70p 8C478
50p 74195 689 8C4 79
52p 71196 7$p BC547 8
10p /4197 45p 8C549
13p 74198 120p 805578
10p 74199 90p 8C559
139 TRANSISTORS 80'70
200 4C176 7 22p 9Ce71 2
19P 0C1213 20p 130115

22925 80131.2
8024 Sip 5B 2109

B:013145010 1T:51192:5 $10170,

.SOp 8E178 30p 7193055 300

8E183

190 213107 8 1208E179
lop 3411 17x109 12p

8p 21%300 1 14p
9E160

35P 5
341125, m710330032, 3 213830

S.

23p
27: itifF724244: :,22,74N6870996815 7

30p 6E256

lop 9E198
11(200

214/s3p 217°5043 214pip

1tl 0 p22PP Z TIT:93°350121 I 21 026

tip

top 0E159
10p BER39

12p BEF179
:232°9320,i 1222232199111116333311:84040132 3 2323333°P:5LS

2)422172171
2Sp 27'41893 259

272:N222422821

12, 2N2369 17p
4294 2226334;

1509 2N7646 469
21091

7271N279146. 57 221IpP

203053
30 210p0p

SOp 2)43054 10p
.ep la 102 a 2N3056 15p
lip MPF104. 5 40p 2N3442 140p
239 MeR106 45p 7N3702 to
32p i uM112s95340633 2263pp 2:,NN 337721 21 .41 opiP

lip t meson&
40p3sp 1 10C1P2289 35 92p i743919 21p

209 1719298 42p 7 70p
23p 71930 40p 393866 S5p
17p 719308 42p 143903 1 16p
12p NIF314 .30p :43906 15p

4cip 244037 45p14p .711337
14p 111,33 M '2Z::Z9 8 :::
laplill" 171961343CA 7Sp 246077 30p
gap 119168 200p 04'28 50p

13p 5E029
10p BFX134
pp BEMIS 6

18p 8(587 8
8E06

109 FIEL150 1

usp 671'52
10p 69139
10p 56519
25p ,65520
15p 51:235
13p 190208
10p m22955
nip 542E340
10p 14.117955
10p MJE3OSS

70961 Sp T1P3055 22p 61300F 7p 'GO,' ILL 31, AM
6/24/1C lip CA 3090AG 70p 10 EP 1 f CtiF 3p 'TwE'T

BETS(' 11p SR 76115R 80p 1 5evi Op ii4(L.ta 16, 31, mar*
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FEATURE

TECH TIPS

-
"
I

I

SCREW MINOS

1" MINIMUM THICKNESS HARDWOOD CUT
TO LOUDSPEAKER DIMENSIONS

Getting off the
ground - cheaply
G. Adams, Poole.

The cost of loudspeaker stands
prohibit many from buying them,
although they are important to
floor -standing arrangements for two
reasons. They reduce possible
colouration via floorboards etc.
and, more importantly, they
effectively heighten floor -standing
loudspeakers so that the sound from
each is directed where it should be,
to one's ears, not to the upholstery
and one's ankles!

With the latter problem partic-
ularly in mind, this design was
finally decided upon. It is rather
uniquely versatile, in that by using
different sizes of plywood any
degree of lift may be obtained.
However, a lift of around 10° is
considered a useful stone upon
which to build.

High Quality
Headphone
Amplifier
A. J. Jones, Cobridge

This circuit is capable of high
performance using low cost, readily
available components. The class A
amplifier is designed to drive
efficient, high impedance
headphones of 150R and above,
although it will drive 8R headphones
with reduced performance.

Feedback is applied by R1,2 and
gain with the specified components
is 11. For maximum output the input
sensitivity is 0 dB. Q3,4 and C4 form
a gyrator circuit and present a high
impedence to AC signals. This gives
the circuit a high open -loop gain.

Quiescent current is set by R9
(approximately 60 mA).

Performance is good with
distortion and noise measured on
Radford test kit at less than 001%

C2

8

1110
atri 1S3V

CI
103

INPUT

for maximum output. Noise is less
than -80 dB unweighted. Power
bandwidth is less than 10 Hz to over
50 kHz. Slew rate is greater than 5
V/uS.

rsv

NOTE.
01,3 ARE IICV70
02 IS I3C107
04,5 ARE SFV51
04,S REOUIRE CLIP
ON HEAT 510111S

CS
410,
WV

LSI
8-600R

ov

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ETI is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear

as possible and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should be sent to ETI
TECH-TIPS, Electronics Today International, 145 Charing Goss Road, London WC2H OEE.
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Efficient P.A.
Amplifier
N. D. Sheldon, High Wycombe

The efficiency of this amplifier is
so high that an output of 3 W can be
obtained with a BC107 used as the
output transistor, even without a
heatsink.

The amplifier consists of a

voltage controlled pulse width
oscillator working at about 6 kHz,
driving a class D output stage. Since
the output transistor is either hard
on or completely off, the dissipation
is minute - hence the 'high
efficiency. The output waveform
bears no resemblence to the input,
but the integral of the output
waveform is proportional to the
integral of the input waveform, both
with respect to time.

A table of component values
has been given in order that any
amplifier with an output of between
3 W and 100 W can be constructed.
Still higher powers up to 1 kW can
be obtained.

The drawback is that it
produces about 30% distortion and
can, therefore, be used for sound
reinforcement only. It is espec ally
suitable for public address systems,
as speech is completely intelligible.

POWER (W) R4 R5 Q3 HEATSINK SUPPLY/V 0/P TRANSFORMER

3 1k5 390R BC107 50 CAN 15 -
10 1k5 390R BFY51 22 CM 24 15R:8R0

30 IkO 270R BD139 10 C,W 40 22R 8R0

100 820R 180R BD139 5 CAN 60 35R:8R0

R1 27k Cl 1n8 01 BC107

R2 1k5 C2 1n8 02 8C107

R3 180k

TIME

Digital Op -Amp
K. Wood, Leicester

One half of a 4013 package may be
used as an amplifier, if one doesn't
mind a digital output whose duty
cycle is proportional to the
expected output voltage. This could
always be filtered to recover an.
analogue output.

Clock pulses have to be applied
as indicated and these should be
considerably higher in frequency
than the required bandwidth. Gain is
R2/R1 and the time constant R1R2C/
(R1 + R2) should be longer than the
period of the clock pulses.

Uses of the circuit include the
following:
1. Take pulses from the zero

44

crossing point of the mains, drive a
triac with the output and you have
proportional power control without
RFI.

ANALOGUE
INPUT

CLOCK
INPUT

2. Switch driver transistors -with the
output using a fast clock and you
have a high efficiency PWM audio
amplifier.

PULSE WIDTH
MOOULATE1
OUTPUT
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FEATURE: Tech Tips

Interior Light Delay
SA. Johnson, Newcastle

The circuit shown will delay the car
interior light by about 10-15 S,
depending upon the time constant of
R2 -C1.

r--

One big fault with most delay
units is that the delay is so long that the
light is still on when you drive away,
which can be very annoying at night.
This unit, however, will extinguish the
light either 10-15 S after the door is

RI.
(ARM

' OM -ISOLATOR/EXISTING
DOOR

L SWITCH

0
EXISTING I .12v

1ul

N2
1 ellIt

101
6V2

HO 32

J ALM
MIN OIL
RELAY

10132

7

INTERIOR I
LIGHT

..... J

HDI32

ov
0

closed, or when the engine is started,
whichever occurs first. The unit may be
fitted without running any extra wires
to it and may be fixed behind the
interior light.

Capacitor C1 charges up through
R2, thus turning Q1, Q2, RL1 and Q3 off
after 10-15 S. When the door is opened
C1 is discharged by the opto-isolator
and begins to charge up after the door
is closed.

If, however, the engine is started
before 10-15 S the supply voltage will
drop sufficiently to de -energise RL1,
(approx 3V) and give C2 a positive
pulse via Q3 which will charge C1 up
sufficiently to switch Q1 off. NOTE:
The value of C2 and ZD1 may need to
be altered to get this effect.

The unit draws very little current
when not in use and has only ten
components.

Multivibrator
E. Vaughan, High Wycombe

The frequency of a conventional
multivibrator is controlled by the R -C
times constant of its feedback loops.
This circuit has fairly good rise and fall
time and will operate at repetition
rates as high as 10-15 MHz. The
disadvantage of this kind of circuit is
poor frequency stability. Also, the
frequency can by affected by
temperature, voltage variations, and
variation (within tolerance ranges)
between capacitors and resistors in the
feedback loops, the latter affecting not
only frequencies, but waveform
symmetry.

With the circuits shown, all these
disadvantages can be eliminated and
the advantages of a conventional
multivibrator will not be lost. The same
number of components are required as
the crystal or crystals replace the
capacitor in one or both feedback
loops. The resistor value in the
feedback is not critical. As it is used
with a crystal it no longer controls the
time constant.

Both CT cut or AT cut crystals are
suitable. The circuit in Fig. 1 uses a
crystal of 7 MHz with a low activity.
Crystal activity was down to about one
tenth of its 7MHz value when in the
circuit, so it was not possible for it to
operate below 750 kHz. To get below
this a higher activity crystal would
have to be used. Varying the feedback

ETI NOVEMBER 1980

in a conventional
changes the frequency. This had no
effect on the frequency the crystal
controlled circuit. Then the
capacitance of the 7MHzand3.5MHz
crystals in Fig. 2 were measured and
.came out as 1 3pF and 12pF
respectively.

These capacitors are not in the
range that create an R -C time constant
that permits the circuit to work at the
above frequency, so there is no doubt
the crystal was controlling the
frequency. With a crystal the circuit
operates only at its rated frequency.
Frequency tolerances in the order of
0.001 to 0.0001 percent can be
obtained with this circuit. The 2N2475
used is a very fast switch. If another
transistor is used it need not be as fast,

Fig. 1.

but should have a switching time that
will permit operation at the desired
frequency.

The circuit (Fig.1 modified)
controls symmetry by employing
different frequency crystals in the two
feedback loops. R3 and R4 were
changed to 10k and X2 to 3.5 MHz. The
7 MHz crystal remained in the second
feedback loop. All other values are the
same as shown in Fig. 1. This produces
a symmetry of 2:1, but maintained a
frequency stability of 0.007 percent
with a 20 percent supply voltage
variation. This modification has other
advantages. It can be used to produce
an extremely stable asymmetrical
square wave. Crystals for this type of
operation must have a harmonic
relationship.
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CHOOSE FROM OVER

20 TOP QUALITY

MODULES

HIGHEST QUALITY

WORLDWIDE

SUPPLIERS OF

AUDIO

EQUIPMENT FOR

OVER 10 YEARS

DESIGNED AND MADE

IN BRITAIN

COMPLETELY

GUARANTEED

AMPLIFIERS
ALI 0 3 watt Audio Amplifier Module 22-32v
supply £3.83
AL20 5watt Audio Amplifier Module 22-32v
supply

. E4.11
AL30A 7.10 watt A.Lidio Amplifier Module
22-32v supply E4.78
AL60 15-25 watt Audio Amplifier Module
30.50v supply £5.92
AL80 35 watt Audio Amplifier Module 40-
60v supply E9.28

BI-PAK Audio Modules are famous for their variety, quality
of design and ruggedness. For over 10 years BI-PAK have been
suppliers to manufacturers of high quality audio equipment
throughout the world - to date, well over 100,000 modules
have been sold - this is why discerning amateur enthusiasts
insist on using BI-PAK modules in their equipment. They know
that every item is designed and tested to do the job for which it is
intended before it leaves the factory. Whatever you are building,
there is a kit or module in the BI-PAK range to suit your every

need from 5 watts to 125 watts, from amplifiers
to equalisers. AND if you cannot see what you
require in this advertisement, just write or phone

us - we are waiting to help you!

AL 250POWER
AMPLIFIER

125 Watts Ern.s.

Specification.
Output Power 125 watts RMS Continuous
Operating voltage 50-80 Loads 4.16 ohms
Frequency response 25Hz-20kHr PAsisured at 100 watts
Senavvrty for 100 watts output at 11dir 450mV
Input rrnpodance 33K ohms Total harmonic distortion

50 watts into 4 ohms 0 1.1c
50 watts into 8 ohms 006%

5.'N ratio better than 8008s Damping factor 8 ohms 65
Sem.conductor complement 13 transistors 5 diodes 0 ve ral
sae Heatenk width 190rnm. length 205mm height 40mm

AL120 50 watt Audio Amplifier Module
50-70v supply E15.11
AL250 125 watt Audio Amplifier Module
50.80v supply £22.54

STEREO PRE -AMPLIFIERS
PA12 Supply voltage 22.32v input sen-
sitivity 300mv. Suit: AU 0 / AL20/AL30

E9.83
PA100 Supply voltage 24-36v inputs: Tape.
Tuner, Mag P U. Suit AL60 /AL80 £20.30

SPECIALLY DESIGNED
FOR USE IN - DISCO
UNITS P A SYSTEMS,
HIGH POWER
SOUND REINFORCEMENT
SYSTEMS

PS200 Supply voltage 35-50v inputs Tape,
Tuner Mag P U. Suit AL130 AL120/AL250

£20.98

MONO PRE -AMPLIFIERS
MM100. Supply voltage 40.65v inputs
Tape. Mag P U. Microphone Max Output
500mv E14.29
MM100G Supply voltage 40.65v inputs 2
Guitars Microphones Max output 500mv

£14.29
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NI -KITS
STA5. 5 watts per channel Stereo Amplifier
Kit consisting of 2 x AL20 amplifiers, 1 x

PA12 pre -amplifier. 1 a PS power supply.
1 x 2036 transformer and necessary wiring
diagram E22.14
STA10. 10 watts per channel Stereo
Amplifier Kit consisting of 2 a AL30
amplifiers. 1 x PA12 pre -amplifier. 1 x PS12
power supply, 1 x 2036 transformer and
necessary wiring diagrams E23.72
STA15.15 watts per channel Stereo Amplfier
Kit consisting of 2 x AL60 amplifiers. 1 a

PA100 pre amplifier 1 a SPM80 power
supply, 1 x 2034 transformer 2 a coupling
capacitors for 8 ohms 470mfd 30v and
necessary wiring diagram £42.27

ITS
STA25..I 5 watts per channel Stereo Amplfier
Kit consisting of 2 a AL60 amplifiers. 1 x

PA100 preamplifier. 1 x SPM 120 / 45
power supply 1 a 2040 transformer, cou-
pling capacitors for Bohms. 470 mfd 45v 1

x reservoir capacitor, 2200mfd 100v and
necessary wiring diagram £46.58
STA35. 35 watts per channel Stereo Amplifier
Kit consisting of 2 x AL80 amplifiers 1 x

PA100 preamplifier. 1 x 2035 transformer
2 x coupling capacitors 470mfd at 50v for
8ohms 1 a reservoir capacitor 2200mfd
100v and necessary wiring diagram £52.52

\fivels
silkS/IYa

111-11ITS
STA50. 50 watts per channel Stereo
Amplifier Kit consisting of: 2 a AL 120
amplifiers. 1 x PA200 pre -amplifier, 1 x 2041
transformer. 2 a coupling capacitors
1000mfd 63v. 1 x reservoir capacitor
3300mfd 100v and necessary wiring dia-
gram £68.87
STA100. 100 watts per channel Stereo
Amplifier Kit consisting of 2 a AL250
amplifiers. 1 a PA200 pre -amplifier. 2 a

SPM120 / 65 power supplies. 2 a 2041
transformers. 2 x coupling capacitors
1000mfd 100v and necessary wiring dia-
gram £97.38

POWER SUPPLIES
PS12 24v Supply. Suit 2 x AL 10. 2 x AL 20.
2 x AL30 & PA12 S.450 £1.90
SPM80. 33v Stabilised supply Suit 2 x
AL60. PA100 to 15 watts £5.57
SPM120/45 45v Stabilised supply Suit 2
a AL60. PA100 to 25 watts E7.34
SPM120155 55v Stabilised supply Suit 2
x ALB°. PA200 E7.34
SPM120/65 65v Stabilised supply Suit 2

AL120. PA200. 1 x AL250 £7.34
SG30 15-0-15 Stabilised power supply for 2

GE100MK11 £4.37
MISCELLANEOUS

MPA30 Stereo Magnetic Cartridge Pre -
Amplifier - input 3 4mv Output 100mv

£3.76
S 450. Stereo FM Tuner Supply Voltage
20-30v - Vancap tuned £29.40
STEREO 30. Complete 7 watt per channel
Stereo Amplifier Board - includes amps
pre -amp power supply front panel. knobs
etc - requires 2050 Transformer £24.25
BF124 5 watt 12v max - Siren Alarm
Module £4.43
GE100MK11 10 channel mono -graphic
equaliser. complete with sliders and knobs

£26.45
VPS30 Variable regulated stabilised power
supply 2-30v 0-2 amps £8.74

PS250 Consists - 1 capacitor & 4 diodes
for constructing unstabilised power supply for
AL250 to 125 watts E3.78

TRANSFORMERS
2034 1 7 amp 35v Suit SPM80 £5.40
2035. 2 amp 55v £6.35
2036 750mA 1 7v. Suit PS12 E3.20
2040 1 5 amp 0-45y35v. Suic SPM120
45. SPM120.- 55v £5.20
2041 2 amP 0 -55v -65v Suit SPM120 55
SPM120/65v £6.80
2050 1 amp 0-20v Suit Stereo 30 £3.25
1725 150mA15-0-15v Suit SG30 £1.77

ACCESSORIES
139. Teak Cabinet Suit Stereo 30
320235x81mm E6.45
140 Teak Cabinet Suit STA 15
425x290x95mm £9.77
FP100 Front Panel for PA100 & PA200

C1 .80
BP100 Back Panel for PA 100 & P4200

£1.60
GE100FP Front Panel for one GE1OOM K11

E1.75
2240 Kit of parts including Teak Cabinet.
chassis sockets. knobs. to build 15 watt
stereo amplifier £19.95

Full data sheets are available FREE on request, please enclose a S.A.E.
Access and Barclaycards accepted - lust telephone our Orderline - Ware fSTD
092013182
All prices include V A T add 50p postage per order C.W 0 , cheques, Postal
Orders payable to Bi-Pak at address below

BANCLATCA111)

SEMICONDUCTORS
Dept. ETI.11, P.O. BOX 6, WARE, HERTS.
Tel. Ware (STD 0920) 3442. Telex: 817861.
Giro No. 388006.
Visit our sho at: 3 Baldock Street, Ware, Herts.

VISA
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TOUCH BUZZER
Buzz off to your heart's content with our simple touch operated
buzzer. Circuit design by Keith Brindley.

Itersatility is the name of the game - modern day
electronics is no exception. In the jungle of
electronic components only the fittest and most

adaptable survive - the rest fall by the wayside. You
need only cast your mind back two or three years to the
days of the dedicated TV games chips which played
table tennis or perhaps squash if you were lucky. They
have been forgotten now with the advent of
programmable games units which have recently reached
the stage of very realistic 3-D effects.

What About The Workers?
The 555 is a worker! It is adaptable to a wide variety

of ideas and designs. It can operate on a power supply of
5 to 18 V. It can sink or source currents up to 200 mA.

The 555 has, therefore, been with us as a field leader
for the ten years since Signetics first introduced it and
you would be correct in assuming that it will be around
for a while longer yet.

The ETI Touch Buzzer uses the dual version of the
555, which is designated the number 556. It is, of course,
constructed on the ETI Multi -Option Board given away
free with this issue and is extremely simple to build. You
can utilise it as a rather clever VAS (Visitor
Announcement System - otherwise known as a
doorbell) or you can dream up your own uses for a very
adaptable project. For instance, the output of the first
half of the circuit from pin 5 of the 556 (see How It
Works for circuit explanation), can be used to operate a
low voltage relay to turn on and off other items of
equipment and the circuit now operates as a touch
switch.

HOW IT WORKS
The 556 is divided internally into two separate multivibrator
circuits - a monostable followed by an astable. The mnnostable
is triggered when the voltage at pin 6 of the IC is taken below
one-third supply voltage. Normally pin 6 is held high by R2, a
2M7 resistor. However, when a finger is placed over the touch
plates the skin resistance takes the voltage low.

The timing period of the monostable is given by the formula
T = 1.1 s 01 z Cl, which as all you budding mathematicians
know (using the values of 100k and 10uF for R1 and Cl
respectively) works Out to be approximately 1 S. So every time
the touch contacts are bridged the output (pin C) of the
monostable stays on (high) for about 1 S afterwards. The output is
connected to the reset input (pin 10) of the second half of the
chip, wired as an astable. The astable is prevented horn
oscillating when pin 10 is low and is allowed to oscillate when pin
10 is high. Thus, touching the contacts enables the astable to
oscillate for about a second.

The timing components in the astable are set for a

frequency of about 500 Hz.

Construction
No problems with this project - just be careful to

get the two tantalum capacitors and the IC in the right
way round and you can't go wrong. The overlay shows
the position of all components and interconnections so
study it carefully. The touch controls can be any suitable
pieces of conductive plate which may be at hand.

TOUCH
CONTACTS

NOTE:
ice IS 556

Fig 1. Circuit diagram.
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LS1

Fig 2. Component overlay. The touch contacts can he any available
piece of conductor.

BUYLINES

TO TOUCH
CONTACTS

All of the components used in this project should be available
from the usual mail order companies who advertise in the
magazine.

Resistors All W 5%

R1, 3, 4,
R2
Capacitors
C1
C2, 3
C4
CS

100k
2M7

10u 10 V tantalum
100n polyester
10n polycarbonate
toou 10 V tantalum

Semiconductors
IC1 556

Miscellaneous
LS1 MR miniature speaker
ETI multi option board
9 V battery and connector
Touch contacts

ETI

Be it a career, hobby orb interest, like it or not the Silicon Chip
will revolutionise every human activity over the next ten years.

Knowledge of its operation and its use is vital. Knowledge you
can attain, through us, in simple, easy to understand stages.

Learn the technology of the future today in your own home.

MASTER ELECTRONICS BY
LEASEERN

ING
THE

AND DOING
PRACTICAL WAY

 Building an oscilloscope.  Recognition of components.
 Understanding circuit diagrams.  Handling all types Solid State 'Chips'.
 Carry out over 40 experiments on basic circuits and on digital electronics.
 Testing and servicing of Radio, T.V., HiFi and all types of modern

computerised equipment_

MASTER COMPUTERS
LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK - THEIR 'LANGUAGE' AND HOW TO DO PROGRAMS.
 Complete Home Study library.  Special educational Mini -

Computer supplied ready for use.  Self Test program exercise.
 Services of skilled tutor available.

MASTER THE REST
 Radio Amateurs Licence.  Logic/Digital techniques.
 Examination courses (City & Guilds etc.) in electronics.
 Semi -conductor technology.
 Kits for Signal Generators - Digital Meters etc.

 . Mlle c,,,etF

E
boku(A(A.S.0..ip

P"Af 001%

C.0.".110 Tic...octor.v

Of SUILECTS- Arms

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. Vt. IA
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ASTROLOGUE
The Farnborough Air Show opened its doors to the public again
this year. Ian Graham reports on the Show with the latest news
on the Space Shuttle.

The Space Shuttle was born in the heady days of the
Apollo moon -landings, when America was the
undisputed leader in the high-technology stakes.

However, spaceflight gradually became 'ordinary', Press
coverage waned, America's national pride took a couple
of severe knocks and the world started downhill towards
its worst post-war recession. These factors conspired to
influence the Office of Management and Budget to cut
the NASA Shuttle budget by thousands of dollars a year.

Going, Going, Wrong...
The earliest failures were in the main' engine.

Because of underfunding, NASA departed from its usual
practice of proving each component separately before it
was integrated into the complete system. The Shuttle
main engine was tested as a whole. Consequently, some
minor failures were accompanied by major engine
damage. The first flight back-up engine was recently shut
down automatically ten seconds into a 100 S burn. A
defect in the operation of the high pressure liquid
oxygen turbopump started a fire, damaging the
turbopump, the main engine controller and some oxygen
piping.

RSI

NRSI

ROC

Fig. 1 The Space Shuttle's Thermal Protection System. RCC - re-
inforced carbon -carbon; FIRSI - high temperature, reusable surface
insulation; IRSI - low temperature, reusable surface insulation; FRSI
coated Nomex felt, reusable surface insulation.

52

An artist's impression of Lockheed's new Alpha Jet during its three
week tour of American military bases. The aircraft is competing for
selection as a new advanced training aircraft for the US Navy.

Fact Or Fiction
The heat shield material used on Mercury, Gemini

and Apollo was unsuitable for the Space Shuttle,
because it could only be used once On re-entry it slowly
boiled off, dissipating the air friction heat. Heat
conduction in the silicate developed for the Shuttle was
almost zero. (You may remember the alarming
photograph published at the time of a technician holding
a tile at one corner while the centre glowed red hot).

The process of bonding the tiles to the Shuttle's
aluminium skin was not researched as extensively as the
tile thermal behaviour. Indeed, air friction alone was
sufficient to strip some of the tiles off during a short
flight on the back of its 747 carrier aircraft. Several
thousand more may have to be removed, strengthened
and replaced.

Unfortunately there wasn't a Space Shuttle at the Air
Show, but there was a Press conference dealing with
NASA's plans for the 1980s. Naturally, though, most
interest was focused on the Space Shuttle.

The first launch is still expected by next March.
Although we have become accustomed to taking revised
launch dates with a pinch of salt, March 1981 does seem
to be more definite than the others. Some of those
involved in making preparation at the Cape are
beginning to get 'launch fever'.

The Retile Trade
November 23rd should see the completion of tile

replacement work. I was given a rather distressing
demonstration of the mechanical properties of the
thermal tiles. A piece of tile material was held up and
snapped between two fingers like a piece of polystyrene
foam. The endurance of the tiles in service will
determine when the Shuttle finally goes operational.
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At the Lockheed plant in Sunnyvale, California, a technician
examines some of the silica tiles manufactured for the Space Shuttle.
As each tile is shaped to fit only one spot on the spacecraft, no two
tiles are the same.

That is planned for the fifth flight in September 1982.
However, if large numbers of the tiles have to be
removed and replaced between flights, the operational
date will have to be put back.

Shuttle flights are all booked up until 1986.
Therefore, conventional Delta and Atlas -Centaur
launchers will continue to fly until at least 1985.

The Shuttle's thermal protection is far from
satisfactory. However, the production of the current
series of Orbiters is so far advanced that no major
hardware changes can now be implemented.

For equatorial flights, the Shuttle will be launched
from Cape Canaveral. For polar flights, it will be
launched from Vandenberg Air Base. The work necessary
to prepare Vandenberg for the Shuttle should be finished
in 1984.

Outdoors
The highlight of the Show was the flying display. I

was deafened and delighted by a cross-section of the
world's civil and military aircraft. The Shorts Skyvan
demonstrated its short (and I mean short) take -off and
landing capability. Lulled into a false sense of security
by the Canadair Challenger and Shorts displays, I was
deafened by the Dassault military aircraft. An Alphajet,
Mirages and a Falcon screamed around the airfield.

Five Westland helicopters approached the airfield
from all angles. Each entertained the land -bound throng
and 'parked' in the air in line with its predecessor The
line of aircraft hung in the air for a moment in silent
salute and then made off. The British Army have ordered
100 Lynx helicopters. The Royal Navy have ordered 70 to
replace Westland Wasps. Total Lynx orders are currently
approaching 300.

Stars of the display were the American fighters -
General Dynamics' F-16 and McDonnell Douglas' F -15A
and F-18. The US Air Force plans to buy no less than 1400
F -16s. The 200th was delivered recently. More than 500
F -15A Eagles have also been delivered. Each has a
maximum speed of more than Mach 2.5.

The US Navy needs 1377 F-18 Hornets. Each has a
maximum speed in excess of Mach 1.8.

Optica
The Optica, designed by John Edgley was, perhaps,

the oddest participant in the Show. The Bug-eyed EA7
Optica made its first flight from Cranfield Institute of
Technology last Summer. It is designed to be used as a
three seat observation aircraft. The cabin is mounted in
front of the engine, a 180 HP Lycoming 10-360, which
drives a ducted propulsor instead of a conventional
propellor. The floor area can be modified to carry
vertical mounting cameras. It is claimed to be a quiet
machine both inside and outside From the ground, it
was certainly one of the quietest craft in the display.

Cosmic Traffic Jam
We've always thought of space as limitless.

However, it is most useful to place a satellite in a
geostationary (or geosynchronous) orbit about the
equator. That is, the satellite appears to be stationary in
the sky - it is orbiting as fast as the Earth is turning.
That particular orbit is now becoming overcrowded.
Looking towards the 1990s, NASA is carrying out
research into new telecommunciations techniques to
allow fewer satellites to carry greater workloads. In
future, tracking and data relay satellites will also replace
some ground stations.

NASA may co-operate with the European Space
Agency (ESA) to fly a satellite to Halley's comet. ESA is
committed to sending the satellite and has offered NASA
experimental space on -board. NASA may provide the
launcher.

Indoors
NASA, ESA, satellites. . in fact spaceflight in

general constituted a very small part of the Show The
two spacious exhibition halls were packed with just
about everything with anything to do with aviation and
avionics The main feature of Plessey's stand in the
North Hall was a new, fully -equipped production version
of a Transportable Air Defence Processing and Control
Cabin. It houses the signal processing equipment and
displays for the Plessey AR3D Long Range Radar system.
The Radar and P & C Cabin provide ground forces with a
mobile, autonomous radar command and control post
capability. The post can automatically track 40 aircraft
and carry out eight interceptions. The AR3D's electronic
countermeasures can also be selected.

Ferranti announced the development of a miniature
inertial navigation system (FIN2000) for use in military
aircraft. Positional data is presented to the pilot on a
control and display unit and is typically accurate to
within 1 nm/hr of operation. The modular system
features extensive built-in test and self -calibration
facilities for easy maintenance and enhanced reliability.
Pre -production models will shortly begin flight trials at
the Royal Aircraft Establishment. ETI
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World famous for quality, reliability and value for money. 20,000,000 customers can't be wrong!

Now Casio, the new techno-
logical leaders, take a giant step
forward in time with

Analogue
Display

1112_11181%

rum'

Digital
Display

THE ULTIMATE WATCHES

You have to hand it to Casio for the best of both worlds'
AA81 LCD ANALOGUE/DIGITAL ALARM CHRONO-
GRAPH
 LCD Vs %. Independent display of hours and minutes perm synchronous digital wends

can be used as a dual tone
Independent Misplay Cl hours and minutes. synchronous seconds day and date

 &IMO COMAdaw. Four year calendar is set 10/ 79 days in February
 PreknolRol a.__- i. Measures net lap end Ist ar 2nd place timies in units I 100 'acorn,

M 12 hours A signal confirms scan stop operation and sounds at 10 rhinos intervals
 REIT sRIFORMIIIR Nom. Sounds at the preset *me and an smarm.; Star Burst drsplay flashes

For 30 Wends Alarm on wombat
 COSPIIIkems. Own. Measures normal and nag times hon. 1 minute to 60 minutes 30 second

alarm and - Boost display 10 monde stoner Star stop srgnal
 Theo Nwol. Every half ham on the nag hoot E very now on the hoot Iwo tones
 Tam swan* Tone parn can be vaned in 10 steps
 Lithium 0010ary. Approx 18 months Lie using alarm for 90 seconds end lsplIllight ?or 3

seconds daily 2 15 secs month accuracy Merry-go-round demonstration display Water
resistant use B 65mm thick Mineral 94.11 Matching ,'airless steel bracelet

ONLY £29.95 for around 40 functions. RRP £34.95

Tune in to Casio. 12 melodies will alarm you - the
price won't!
12 MELODY ALARM CHRONOGRAPHS with count-
down; date memories
 Calendar . are month auto 4 yrs calendar .

 Derry Senn ' . hes one for mien day of Ma work including American Patrol
 Smarty bane aroma. With Big Ben type tune When date memo...as are set the chosen

,y it instead of tne tan* Agnal (early Peddled on or on
 Dow memory. Select Frinalied tie Wedding March to be played insured 01 hourly chimes

on the sat day Riess the calendar button tor addruorma renditions
 RRI/MIRYIRMFORse Happy Birthday is played instead ol hourly chats*. a. *nen the calendar

Outten n pushed the massege Happy diePlaYed
 CNiewm inter any. On December 25th Jingle Bells Is played enslea0 of the hourly chimes

or *Mee the calendar function a selected
 Ciameldewye Mame From I wand to 1 hour At rero a chime sounds tor 10 Seconds and the

count POSrarelV lor 1 ',Out
 /1. Net Ina and 1st & 2nd place belief from I '10 second tot hour A signal confirms

sten. Slay operation A signal sounds at 1 minute interval,
= iuntisoiie moying display of every nose played One touch melody demonstration evil,.
 raker Backer,. 7 year battery Mitered geestl Water resistant Case

0.412 Resin case and strap S 5 turn 011200 A0 ala.el131141.1 9 Ornrn thck Cele

6 :

£25.95
100 METRE

WATER RESISTANT

£19.95
0/ 1508

£32.50

MI2
MTh 95)

£24.95

Get in the swin with Casio - 300 feet down!
100 METRE WATER-RESISTANT ALARM
CHRONOS with countdown
 Astray FNE YEAR Pert .

 TheekePplagll mai" Cart .. -mutes %Scot.d aft./ pm day dose and
month 12 Or 24 110yr mode Time n always risible regardless ol the display modes Auld I
teat Calendar set es 28 days for February

 IhdEOMEaddlMrard6061. Nal lap and Id & 2nd piece rimes Irom 1 100 eacond to I hour A
signal confirm* sled slop opeemoon. and sounds al 10 minute intervals

 Only rowitNIN *Wm Sounds for 30 second. at Me pre-set lime Alarm on symbol
 Time wirr1 . Sounds every hat' hour on die halt hour led every hour on the hour iTyho

locos) The Tens signal, era. symbol Can be seatched on or off
MANN.% henery. Appro. 5 years Me using *term for 100 seconds and nightsront for 3 *accords

per day - 15 seconds per month accuracy /6400,al glut
 100 METER WATER RESISTANT CASES. W-100 Resin case 9 65 truck resin strap

W -110C Metal cam resin stray W-150 Metal case and S S bracelet

See also A250 on opposite page

Pnce includes VAI and PISIP Send
your company order, cheque, P.O. or
phone your ACCESS or BARCLAY
CARD number to. TEMPUS Dept. ETI, FREEPOST, 164.167 East

Road, Cambridge CBI 1013 Tel 0223
312866
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JOIN THE KEYBOARD REVOLUTION!

WITH THE AMAZING NEW CASIOTONE 201
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12 Pre-programmed melodies
MELODY 90 (ML -90)

f.

1117.2.

ATP

,a01. IlWa0111 WWW,WatI.1 1.0
..WW01 I 1.44 00410/ 111111.

*90a019.21. Alen. 1 ?

tonn lamb feta Met AL..,

artnyantent
1 SAM ,.set. PP* Memo. to,

MM
. tea PH:HAM

1 rpm immoy14
T. 32e 2 t5.4 tt pone,

422 901E19.95

tAtt0Co At ,M'411  .11'122 SO £19.95

11144mflNt moliyr N.11110. 11,1
0,a7'a 147nornhe hat100.

All other Casio Calculators.
P.O.A.

See opposite page for ordering details
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METRONOME
We couldn't design five projects for our free Multi -w ptio
Board without one based on the versatile 555. Circuit design by
Keith Brindley

The 555 is such an adaptable integrated circuit that
no home can afford to be without at least one. As a
timer IC it does its job magnificently, working in a

variety of monostable and astable multivibrator modes
with just a handful of additional passive components,
and its timing period is adjustable from literally just a
fraction of a fraction of a second through to hours.
simply by selection of one resistor and one capacitor.

Metro Gnome
Our chosen design using the 555 is a metronome.

Before the advent of relatively cheap solid-state
electronic components such devices were clockwork.
Because of this they had a tendency to start off at a high
speed and as the spring slowly wound down they got
slower and slower. A completely electronic metronome
does not suffer from this problem and yet can be far
cheaper than a clockwork counterpart.

The circuit is simply an astable multivibrator.
Increasing either the resistors or the capacitor values, or
both, the timing period can be lengthened, decreasing
the frequency and vice versa.

Applications
At audio frequencies, ie 30 Hz to 16 kHz, the 64R

loudspeaker is an adequate transducer, but outside this
range other transducers can be utilised to suit. For
instance, if the frequency of the astable is increased to
40 kHz by choosing suitable component values and the
loudspeaker replaced by an ultrasonic transducer, then
the circuit can be converted into an ultrasonic
transmitter. It couldn't be simpler.

Combinations
You could use the astable as a clock generator for

digital circuits, or you could combine this circuit with
that of the 2 W Power Amplifier to make a loud siren
The choice is yours.

Construction
None of the components are at all critical and if you

can't obtain exactly the right component value, don't
worry Anything remotely close to the specified values
will get your device off the ground and operational.

If your capacitor value is too high, simply use a
lower value resistor combination and vice versa. Six links
are required to complete the circuit, then you can
connect your battery and go.

Fig.l. Full circuit diagram of the Multi -crayon Metronome.

HOW IT WORKS

The circuit is a standard 555 astable multivibrator which
means that the device operates in a free run oscillating mode and
the output from pin 3 is constantly switching between 0 V and 9
V at a rate determined by the components in the circuit. This
switching output is coupled to the loudspeaker via C3.

The multivibrator markispace ratio is deliberately kept
uneven to provide short, sharp pulses to the loudspeaker, instead
of the more usual square-wase normally associated with an
astable. This, of course, produces a more pronounced click from
the speaker to duplicate the tick of the metronome.

The mark)space ratio is adjusted by changing the values of
RV1 and 121 along with R2. Capacitor Cl charges up toward
supply voltage through RV 1, R I and R2 and the output of the 555
is low for this period. When the voltage at pin 6 (ie the voltage
across this capacitor) reaches approximately two-thirds supply an
internal switch operates, sending the output high. In going high,
the output takes pin 7 to 0 V internally, which discharges the
capacitor through R2 only. When the capacitor voltage falls to
about one-third supply, the internal switch changes state again to
take the output low. This action repeats itself ad infinitum.

From this you can see how different marktspace ratios are
possible - the charge rate (off time) must be greater than the
discharge rate (on time) by the ratio:-

RV1 R1+ R2

R2
For example, with RV1 in minimum position the ratio is:

56k + 160
1k0

In other words the ott time is 57 times as long as the on time.
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17 PROJECT

Fig.2. Component overlay for the Metronome. For once you'll have lo ignore
the unused locations on the PCB.

RV1

L S1

L I

9V

0 V

BUYLINES

The III Multi -Option Board Metronome uses standard
components, readily available from suppliers advertising in this
issue.

PARTS LIST

Resistors All ' a W, '5'X,
RI
R2

56k
lkO

Potentiometers
R\ 1 500k linear

Capacitors
CI
C2
C3

3u3 10 4' electrolytic
100n ceramic
47u 10 V tantalum

Semiconductors
ICI 555

Miscellaneous
ET! Multi -Option Board
64R speaker

ET!

QUESTION?
1 Is your hobby home computing or electronics?
2 Do you understand the application of IC s, Transistors.

Diodes. etc?
3 Have you used or applied analogue or digital techni-

ques?
4. Are you applying TTL Logic to your home computer?
5 Are you programming your home computer using

simple software techniques?

If the answer is YES to any of these questions then why not
consider turning your hobby into a career - applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro -processor systems.
We will train you through to advanced technology at the
company training school. fitting the individual in at their
own level.
We have vacancies over the whole of the U K especially in
the London area. with the successful applicants working
from home. usually in a radius of no more than 6070
miles
We supply all tools and test equipment. plus a company car
which is available for private use.
If you are interested. then why not contact Mr. C. Mork-
lew on 0249 813771 to discuss your own career Oppor-
lunittes in confidence. or write to.

KODE SERVICES
LIMITED

Station Road, Caine, Wiltshire
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HEED ENCLOSING?
Now, CSC are really in the hardware business, with a series of plastic
cases ideally suited to applications ranging from hand-held probes to
hi -1i equipment. CSC cases are moulded in robust plastic and come
with all the necessary screws, covers and, where appropriate, battery
compartments, connectors and transparent panels for displays. And
CSC can provide customer -specified variations for large -quantity
orders. Fill in the coupon for more details.
CSC IUKI Ltd, Unit 1, Shire Hm IndusPnv Estela. SaIrson Walden. Essex CBI I 3A0

Telephone 10799) 21667 Telex 817477.

1341C 2 Cesa- Male Cp.

127 30 Nem 1:330 in $5 seep/ 13.2111

ONES 12.4en sans Case CTISI Se eh Tome Case

.....

111;1-1

icv is moo ee.37 r I"rui ire 75 Wel! £5 .75

laid once)': ..Pa Pea lbs VAT axles dasses 111 Pamela ham yeah .-emit- sere

I enclose cheouirtP0 tor £
Or debit my Barclaycard. Access. American Express card

No Exp. date..
or Tel 10799) 21682 with your card number and your order
will be in the 0055 immediately

NAME

ADDRESS

!Arse he)l y}_.'s, -h.', x'1.1=0= -
C Ial 602Ssalties Cmoo,a) 7. IUK I Limited. Dept.9MM

Hill Industrial F ' ' Saffron Walden, Essex CB11 3A0

LTomonstows TOOLS TODAY

I
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FREE catalogue tick 1x.)x _
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I

I

I

I
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YSTEMS

RAPID TURNAROUND
CUSTOM DESIGN IS

OUR SPECIALITY
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APEX MICROSYSTEMS LTD. 06333 69169
Unit 22. Springvale Industrial Estate

Cwmbran. Gwent
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It's easy to complain
about advertisements.

Every week, millions of advertisements appear in the press,
on posters or in the cinema.

Most of them comply with the rules contained in the
British Code of Advertising Practice and are legal, decent,
honest and truthful.

But if you find one that, in your opinion, is wrong in some
way, please write to us at the address below

We'd like you to help us keep advertising up to standard.

The Advertising Standards Authority.
If an advertisement is wrong,we're here to put it right.

A.S.A. Ltd., Brook House,Torrington Place, London WC1E 7HN.
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SUPER

OFFER
to

ELECTRONICS TODAY INTERNATIONAL
Readers

1111111

only R19.50
INCLUSIVE OF POST & PACKAGE

AND V.A.T.
The Mini 20 Multimeter is an ideal instrument for the

constructor.
This Special Offer is a wonderful opportunity to acquire

an essential piece of test gear with a saving of nearly £10 on
the normal retail price.

The 21 ranges cover all likely requirements Operation is
straight -forward. Just turn the 22 -position selection switch
to the required range

r

Is

mini 20 miselco

,r__ 50

9---- 15

3000 mA

300 mA d
10 m A

10 a 1K --I
0 _J

600
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....- 100 my
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Sensitivity 20k0 /V d c. 4k0 /V a.c.
Ranges extend from

100mV to 600V d c.
15V to 1,500V a.c.
50uA to 600mA d c

30mA to 3A a c
0.to 2k0
0 to 2M0

Movement protected by internal diode and fuse
The instrument is supplied complete with case leads

and instructions.

Please complete both parts of the coupon in BLOCK CAPITALS

Name

Address

From Alcon Instruments Ltd (ETI Offer)

19 Mulberry Walk. London. SW3 6DZ

To Alcon Instruments Ltd (ETI Offer)
19 Mulberry Walk. London SW3 6DZ

Mail order only

Please send me

I enclose P.O./Cheque No Value

Name

Address

meter /sat Et 9 50 each

Please allow 28 days for delivery

1
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SPOT DESIGNS
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Cassette Preamplifier

JI

Used in conjunction with one of the cassette mechanisms currently
available on the surplus market (or a mechanism removed from

an old recorder or player) this preamplifier circuit makes an inexpert-
sive but useful cassette player for use with a hi-fi system. The circuit
is for a mono player, but for a stereo unit it is. of course, merely
necessary to snake one preamplifier for each channel.

The output signal level from a cassette tape head is typically
about 500 uV or so at middle audio frequencies for a mono head and
only about half this level for a stereo type. The preamplifier must,
therefore, provide a considerable amount of voltage gain in order to
match this to a hi-fi a mpli tier, since these requirea signal level of about
1,000 times higher than this. It is also necessary for the preamplifier
to provide equalisation, because the output from a tape head rises
with frequency at a rate of 6 dB per octave. However, at higher
audio frequencies tape heads are not very efficient and require a
much lesser degree of roll off.

Ql and Q2 are used in a conventional two stage, direct coupled.
common emitter amplifier and the frequency -selective negative
feedback through C3 and R4 provides the appropriate equalisation.

These also set the midband voltage gain of the input stages at about
46 dB (200 limes). With such a low input signal level it is obviously
necessary to use low noise transistors (such as the BC109C) in order
to obtain good results. Running Q1 at a low collector current of
about 200 uA also helps to give a low noise level.

Q3 is used as a low gain common emitter stage, which provides
the additional amplification needed to give a suitably high output
level. R9 introduces negative feedback, which controls the voltage
gain of Q1 and the specified value gives a gain of about 14 dB (five
times). For a stereo unit R9 should be reduced to 3908 in order to
give increased gain to compensate for the lower output of a stereo
tape head.

When playing a Dolby B encoded cassette SW1 can be closed.
This gives a small degree of treble cut which provides a reasonably
flat overall response, with a small excess of treble at low signal levels
and a slight deficit at the highest levels. A useful level of noise reduc-
tion is obtained, although only about half that provided by a proper
decoder.

The circuit is capable of excellent results and the output quality
is largely dependent on the quality of the tape head, the tape used in
the cassette and so on.

Flash Slave Unit

The
photocell used in this circuit is a photo -Darlington transistor.

This gives a fairly fast operating speed and high sensitivity. In fad
the sensitivity is rather too high, making it likely that the cell would
saturate in only moderately light conditions. Its base terminal is,
therefore, connected to the negative supply rail to give a suitable
reduction in sensitivity. R1 and RV1 form the collector load
resistance for photocell Q1 and RV1 acts as a sensitivity control.
With RV1 at a low resistance, the increase in the current passed by
Ql when it picks up the pulse of light from the primary flashgun will
produce a fairly small voltage spike across the load resistance. With
R V1 set at a high resistance. a similar current pulse would produce a
much larger voltage spike across the load and high sensitivity is ob-
tained.

One problem with equipment of this type is that under bright
conditions the photocell can saturate, preventing the circuit from
functioning When used indoors, saturation is unlikely to occur even
with RV1 set for maximum sensitivity. The sensitivity of the unit
should be so high that it will trigger reliably even if the primary
flashgun and Ql are aimed in opposite directions. When used out
side in bright conditions it would be advisable to back off RV 1 and the
aim of Ql and the flashgun will inevitably be more critical (there will
probably be less reflected light to trigger the unit in addition to the
reduction in sensitivity).

C2 couples the output from Q1's collector to the input of a com-
mon emitter amplifier using Q2. This is biased by R2 so that there is a
quiescent collector voltage of only about 1 V. Q3 is an emitter

Cr

2115777

'1

180'.

R3
ivy

4

gitel
031/03F

follower buffer stage which is used to drive the gate of SCR1 from
Q2's collector. The quiescent voltage at Q3's emitter is insufficient to
activate the thy ristor. but when Q2 receives the negative voltage
spike from Q1 it switches off and the emitter potential of Q3 rises to
a high enough level to trigger SCR1 and fire the second flashgun R4
is a current limiting resistor which prevents Q3 from passing an ex-
cessive current.

The current consumption of the circuit is about 2 mA. Note that
the flash lead must be connected to SCR1 with the correct polarity
or the unit will not operate.

O
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FEATURE

7
AF Signal Generator

Although
the 8038CC is not capable of generating an extremely

pure sinewave, it is capable of producing an output of high
enough quality for general audio testing. The simple circuit shown
here covers the audio frequency spectrum in three ranges - less
than 20 Hz to more than 200 Hz; less than 200 Hz to more than 2
kHz; less than 2 kHz to more than 20 kHz. The output amplitude is
continuously variable up to a maximum of about 550 mV RMS and is
from a low impedance source.

The 8038CC oscillates by first charging a capacitor via a cons-
tant current source and then discharging it through another constant
current generator. I thus generates a triangular waveform. This is
then fed to a trigger circuit to generate a square -wave signal and to a

non-linear amplifier which "rounds off" the signal to give a sinewave
output of reasonable purity. C2 to C4 give the three ranges. R1, RV1
and R2 form a potential divider circuit, which is used to control the
charge and discharge currents of the timing capacitor. RV I thus acts
as the fine frequency control. PR1,R3,R4 balance the charge and
discharge currents, so that a symmetrical output is obtained. PR2 is
part of the sinewave shaping circuitry and is adjusted for maximum
purity.

The sinewave output at pin 2 of ICI is at a high impedance and
is, therefore, coupled to the output via an emitter follower buffer
stage using Ql. RV2 is the output level control, and C2 provides DC
blocking at the output. Current consumption is approximately 9 mA.

With the unit adjusted for a fairly low frequency output (about
54200 Hz), it should be possible to hear the main fundamental fre-
quency plus the higher frequency harmonic signals. The output can
be monitored using a crystal earphone or amplifier/loudspeaker.
PRI,2 are adjusted o minimise the harmonics.
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Woo -Woo Unit
An

unusual feature of this circuit is that the Waa-Waa effect is
obtained by operating a fool -switch, rather than the more usual

method of operating a potentiometer via a pedal mechanism. This
method is slightly less versatile than a proper Waa-Waa pedal, but is
far simpler for the home constructor to build since it avoids the need
for any pedal mechanics.

The basic Waa-Waa circuit uses a quite conventional arrange-
ment based on common emitter amplifier, Ql. Frequency selective
negative feedback is provided by C3, 4. These provide little feedback
at a certain frequency. A peak in the response of the amplifier is pro.
duced at this frequency, as the lack of feedback enables virtually the
full voltage gain of Q1 to be realised. The actual frequency at which
the peak is produced can be controlled by means of a resistance bet-
ween the junction of C3, 4 and the negative supply rail. With a high
resistance here the peak is produced at a high frequency. By varying
the control resistance the peak can be swept up and down the audio
frequency spectrum, producing the familiar Waa-Waa effect.

The control resistance is formed by the collector to emitter im-
pedance of Q2. Under quiescent conditions Q2 is switched off and
the peak is al such a low frequency that it is effectively non-existent
If PB1 is operated, CS charges up via RS and, as the voltage across C5
increases, Q2 is biased harder into conduction by the base current it
receives through R4. This causes the peak to be swept up through the

CI
470B

C°IN S1V16

R1

audio band until CS becomes fully charged. If PB1 is then released,
CS gradually discharges through R4, Q2 and R6, causing the bias on
Q2 to decrease and the peak to be swept down the audio spectrum.
Thus the required effect is produced by closing and opening P81.
The Waa-Waa frequency is partially controlled by the frequency at
which PB1 is operated, but CS restricts the range of frequencies that
can be obtained in practice. However, the value of C S can be altered
to suit individual requirements, or several switched components of
different values could be used.

SW1 enables the Waa-Waa circuit to be quickly and easily
bypassed. R1 is needed to reduce the gain of the unit which would
otherwise be excessive. Current consumption is about 2 mA.
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Stereo Synthesiser
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There are two common methods of producing a pseudo stereo ef.
fect from a mono signal; playing the mono signal from the two

speakers in antiphase and the use of frequency selective techniques,
which normally consists of directing lower frequency signals into one
channel and higher frequency signals into the other. This circuit uses
the second technique, but can additionally give antiphase signals
which can give a better effect, especially when using headphones.

Ql is used as an emitter follower buffer stage which ensures that
the two filter networks fed from its output are driven from a low ins
pedance source. If these were driven direct from the input, it is quite
possible that they would be fed from a source impedance of a few
kilohms or more, which would be quite sufficient to alter their titect
five characteristics.

The two filters are formed by R4 and C3 (low pass), and C6 plus
R8 (high pass). A high roll off rate is by no means essential in this ap-
plication and the 6 dB per octave attentuation rate of simple RC
filters such as these is perfectly adequate. The -3 dB point of each
filter is at approximately 800 Hz and the combined output of the

C I
720n

NOTE
00 A 2 ARE ElF2446
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T2 rE DENCO %%SFR FERRITE AERIAL
1319 orricontoic 02C COIL RANGE 4

Short Wave Converter

LI

qd

is 51,% converter tunes over 5 to 15 MHz approximately and also
I enables an ordinary MW broadcast receiver to pick up stations

(iperating on the 19, 25, 31, 41 and 49 m broadcast bands.
Signals picked up by the telescopic aerial are directly coupled

into the aerial tuned circuit as these signals will be quite weak,
necessitating a tight coupling. CV2 is the main tuning capacitor for
the aerial tuned circuit and CV1 is the aerial trimmer control. The
signals selected by the tuned circuit are coupled directly into the gate
of mixer transistor Q1, no coupling winding being needed here due to
the use of a JFET transistor with a very high input impedance. The
drain load for Q1 is a MW ferrite aerial, but it is used in reverse in
this application and is used to radiate the 1.6 MHz IF output of the
converter. This is picked up by the MW radio, which is placed near
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filters, therefore, gives a virtually f at response with no significant
peaks or troughs.

Q2 is connected as an emitter follower buffer stage and this en-
sures that there is minimal loading on the low pass filter. Q3 similarly
ensures that there is minimal loading on the high pass filter, but this
device is used as a phase splitter. With SW2 switched to take the out-
put from Q3's emitter, Q3 effectively operates as an emitter follower
and gives no phase inversion. With SW2 switched to take the output
from Q3's collector, Q3 then effectively acts as a common emitter
stage with 100% negative feedback (and unit voltage gain) due to
R11. It also provides a 180° phase shift so that the two output signals
are in anti -phase. An in -phase relationship is needed to give a good
central stereo image and the use of anti -phase signals tends to give
an impression of increased channel separation.

In a stereo orchestral recording it is normal for the violins to
come from the kft hand channel, with the cellos and basses from the
right hand channel. Therefore, the high frequency signals are fed to
the left channel and the low frequency signals are fed to the right
channel so that the unit provides a similar effect (although it will ob-
viously function properly with the outputs connected either way).

The current consumption of the circuit is about 3 mA.
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C4
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SW I
Oh Of

mow,

CS
non

C
the converter and tuned to a quiet spot on the band in he vicinity of
1.6 MHz. The position of the coil on the ferrite aerial is adjusted to
resonate U at the appropriate frequency and effect optimum signal
transfer.

The oscillator uses lFET device Q2 in the source follower mode,
with positive feedback provided by U. At the resonant frequency of 1.3
there is sufficient feedback to cause oscillation and CV3 tunes the
oscillator over a frequency range which is 1.6 MHz higher than the
range of the aerial tuned circuit so that the required difference fre-
quency of 1.6 MHz is produced at the output. C6 is a padder
capacitor which gives reasonably good tracking between the aerial
and oscillator circuits. Perfect tracking is not required since C V1 can
be used to keep the unit peaked for optimum results. C3 is used to
couple the output from the oscillator to the input of the mixer stage.
The circuit has a current consumption of only 4 mA.
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Aura Sounds are the first company to successfully market Wersi
Organs and Kits in the United Kingdom. Operating from modern
Showrooms, We offer a complete, unique evening and weekend tele-
phone support advice. We pride ourselves on our friendly end individual
service. We market Wersi products because we feel they ere simply the best,
both in terms of quality and reliability. Thesefactors, together with a fresh
approach, are what have made Wersi one of the leading organ manufacturers in
the world today. AURA SOUNDS AND WERSI - THE WINNING COMBINATION
Illustrated below are just a few of the wide range of organs in stock.

\The SATURN W3T.
The ultimate transportable organ,
featuring sophisticated rhythm
unit and built-in WERSI Voice.
30 or 61 note Keyboards
and 30 pedals.

The COSMOS W5S
The baby of the range, a

great instrument at a great
price. There are many optional
extras and Cosmos can be easily
assembled at home by the average
handyman.

The HELIOS. For borne or
professional use. Available as a
transportable model with
various options including 25-
pedal clavier.

The GALAXY.
The top model of the range

with 3 full manuals and a 30
note pedalboard. For looks and
sound, the effects are first class,

IMPORTANT
AURA SOUNDS have just been appointed marketing agents
for the range of Heath Electronic Kits in the U.K. This
exciting range of 'up-market Kits makes AURA SOUNDS,
more than ever before. the company to come to for advice
and product choice.

AURA SOUNDS 14-15 Royal Oak Centre, Brighton Road.
Purley, Surrey. Telephone 01-668 9733 and at
17 Upper Charter Arcade, Barnsley, West Yorks.
Telephone 102261 5248
THE PROFESSIONALS

russommilma
II Please send me the 104 page colour WERSI catalogue

plus the NEW HEATHKIT BROCHURE & price lists
I enclose a cheque/P.O. for f1.00

Name

Address

Send to Aura Sounds Ltd. 14/15 Royal Oak Centre. Brighton
IIRoad, Purley, Surrey.
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N.T.C. SERVICES
331 East Prescot Road
Liverpool 1.14 21)0
051 228 1690

//Marshall's
A. Marshall (London/ Ltd , Kingsgate House.
Kingsgate Place, London NW6 4TA
Industrial Sales. 01 328 1009
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The new Marshall's 80/81 catalogue is now
available. A veritable treasure house of
components, test gear, tools, etc.

Lots of old friends, but also many new products
including leader test gear, Crimson Hi Fi
Modules, Rechargeable NI Cad batteries and
chargers (very competitive). More components
including SN74ALS series, new tools etc.
Available by post, UK 75p post paid:
Europe 95p post paid: Rest of world £1.35 post
paid.

SINCLAIR INSTRUMENTS
Digltal Multirtleter

FDM35 E 34.50
" DM235 E 52.50
" DM350 C 72 50

DM450 C 99 00
Digital! Frequency Meter

PFM200 C 49 80
Ow Power Oscilloscope

SC110 E139
NEW
r F200 Frequency Meter

£145.00
rG F 105 Pulse Goncrator

C 85 00

CRIMSON ELEKTRIK HI Cl
MODULES
CE608 Power Amp C20 09
CE 1004 " " £2343
CE1008 " " £26.30
CE 1704 " E33.48
CE1708 " " E3348
CPS1 Power Un,1 £19.52
C PS3 £23.52
c PS6 E30.00
CPR1 Pre Amp £32.17
CPR IS Pre Amp E42 52
All Prices VAT + pottage,
paC k111210

Dun. t 1049.11 We .1150 Calf y an
'',1Pre51ite tinge Of tern' coeduclort
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PROJECT

SPACE INVASION
GAME
You've heard of the
beer you drink at
home - now ET! is
doing its bit to clear
the pubs with the
Space Invasion game
you play at home.
Will the social life
of England ever be
the same?

Hardware design by Paul Johnson. Software by Mike Rose.

ne of the fastest growth industries of the last fewO years must be the production of video games.
Only a couple of years ago we were pushing our

five pence coins into the slot to play what was
laughingly known as tennis (two oblong 'bats' and a blob
that bounced all over the screen). Nowadays we can
pilot starcruisers into the uncharted depths of space and
zap the enemy with laser bolts, launch rescue missions
to the Moon, and engage in dogfights with agile aliens
who can fly rings round a cathode ray tube. Of course it
costs more than fivepence too! Video games have
probably led the field in showing the public that the
microprocessor is capable of better things than frighten-
ing Clive Jenkins.

Life would be a lot better if you didn't have to keep
feeding the coin slot to stay in practice, though, and as
usual ETI comes to the rescue. Yes, for the first time
anywhere we present a home -built version of the
country's most popular pastime (all right, second most
popular). Before you glance across to Buylines and
decide we've got peculiar ideas about how to save you
money, it should be pointed out that you get more than
just a TV game. A TV game requires a microprocessor,
some memory, a graphics generator, a keypad and a UHF
output suitable for plugging into your television set.
Amazingly enough these are also what you need for a
home computer. Once you have the basic Space
Invasion game, you can expand it at very little expense
into just such a computer, designed by Tangerine
Computer Systems.

E1'I NOVEMBER 1900

Playing the Game
The game follows a fairly standard format. Eight

columns of eight saucers fly backwards and forwards
across the TV screen and slowly descend while you take
potshots at them from your laser base at the bottom of
the screen. The base may be moved to left and right to
aim at the enemy and to dodge the bombs they are
dropping on you. If they hit you, your base is destroyed,
but there are defences for you to hide under - these are
gradually whittled away by the alien barrage. (Your laser
bolts can cancel bombs as they fall.) Everything gets
faster as the number of aliens decreases, and when
they've all been wiped out, lo! another fleet appears.

Scoring is as follows: Top two rows - 50; Next two
- 40; Next two - 30; Bottom two - 20. Every time you
blast a saucer, its score is added to your total.
Occasionally a huge saucer flies across the top of the
screen; it doesn't drop bombs and hitting it scores 100
points. There are four numbers displayed at the top of
the screen, and from left to right they are: score this
game, number of saucers left on screen, number of bases
you have left and highest score during this session. You
start off with three bases and are awarded an extra one
for every two thousand points, but you can't have more
than four at once.

The switches are provided to select one of four
levels of difficulty - these are set to either 0 V or 5 V
and provide a binary input, 00 for easiest level (slow) and
11 for expert (very fast). 411.-
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Fig.1. Circuit diagram of the main board and
power supply.
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C24 IS 74L5251
C25 IS 74LS138
C27 IS 74LS244

01 IS 6C184
ZD1 IS 6V8 400,7116
01-3 ARE 1N4148
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SPACE INVASION 1
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The face of the Space Invasion. The simple controls are reset, start (play), hold,
fire, left and right.

HOW IT WORKS
Although the circuit diagram looks hideously complex, it falls
quite naturally into various basic blocks which can be examined
separately. The heart of the system is IC15, a 6502 micro-
processor. This can be seen at top centre of the circuit,
surrounded by its memory and address decoding chips. Below
these are the chips that generate the graphics for the display. The
110 port for connecting the main board to the keyboard and
sound generator circuitry is on the right. Finally, the entire
section on the left produces the timing signals required by the
microprocessor, as well as all the synchronising signals which
must be mixed with the video information before it is passed to
the UHF modulator.

The master oscillator is formed by three of the inverters in
1C1; the frequency of operation is set at 6 MHz by crystal Xl, IC2,
1C3 and IC4 form the complete counter chain for generating all
the timing signals and refresh addresses - the various additional
gates and flip-flops decode the counter outputs to provide these
signals as follows.

IC3 is reset by the output of IC7a; this controls its count
length. Three of the outputs of IC3 are decoded by IC8a and IC9a
to produce the line sync pulse, which also clocks the line counter
1C4. The line blanking pulse is produced at pin 6 of IC11 a. The
count length for IC4 is controlled by the reset pulse derived from
IC10a, and IC10b produces the frame sync pulse. The frame
blanking pulse is produced at pin 8 of IC2b. The frame sync and
line sync pulses are mixed in IC7c; the frame blanking and line
blanking pulses are mixed in IC8c with the video information
from the character generator circuitry.

The timing signals for loading the character generator I018
are produced by IC5 and 106.

The line blanked and frame blanked video is mixed with the
sync pulses by diode 'OR' gate D2, D3. R5, R6 and R7 ensure that
the various parts of the composite signal have the correct
relative amplitudes before being fed to the input of the UHF
modulator. The modulator requires a supply voltage higher than
the 5 V that powers the other circuitry - this is derived from
chopper transistor Q1 which is driven by one of the outputs of
counter IC3. D1, ZD1 and C5 regulate the voltage from Q1
collector to 6V8.

IC12, I013 and IC14 form the address and control signal
selector for the memory. This switches over at the processor
clock rate and allows both screen refresh and microprocessor
access to occur at full speed without mutual interference. IC20 is
the ROM chip; the RAM is provided by IC16, IC17, and IC21. The
data output of the RAM is processed by IC22, IC23 and IC24 to
produce the graphic pixel cells. IC28 selects either graphics or
alphanumeric mode for a particular character cell position.

1C26 and IC27 provide the I/0 port to read the paddle
switches and drive the sound generator.
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A unique feature of this game is the provision of a
hold switch. If you want to go to the loo, or answer the
phone, you can freeze the action in the middle of the
game and carry on where you left off when you get back.

Objects and Computers
The object of the game is to score 999,999 points! If

you manage it a suitable message appears on the screen
but we're not going to tell you what it is - play the game
and find out for yourself, if you can. You lose if:
1) You lose all your bases before reaching 999,999;
2) An invader touches your laser base;
3) An invader lands on the baseline.

If you already own a Microtan 65 computer than it
isn't necessary to build all the hardware for this project
- you simply run the Space Invasion software on your
existing machine. Sound effects are optional and require
the additional circuitry shown in the diagram. The
special hardware may be added by connection to the
cable socket. All the possible configurations for getting
Invasion onto your TV screen are given below.
1) Invasion PCB + Hex keypad + Invasion PROM
2) Invasion PCB + special Key Unit + Invasion PROM
3) Microtan 65 + Tanex + Invasion PROM (in position
E2) + Hex keypad
4) Microtan 65 + Tanex + Invasion PROM + special
Key Unit
5) Microtan 65 + Tanex + 2K RAM + keyed -in
software + Hex keypad
6) Microtan 65 + Tanex + 2K RAM + keyed -in
software + Key Unit.
Note the use of a Hex keypad - this project will not run
with an ASCII keyboard.

Inside the box, the main board is fitted into the right hand side, connected to
the sound effects board on the left by ribbon cable. The power supply board is
squeezed in next to the transformer. The two switches on the rear panel select
the level of difficulty.

ETI NOVEMBER 1980
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The screen display. This unfortunate space traveller has just been zapped by
an alien.

Construction
Tricky bit first. The main board is double -sided but it

isn't necessary to solder components on both sides
because the holes are plated through (sighs of relief) Fit
the links and the discrete components first, being careful
with the polarity where necessary, then solder all the IC
sockets in the positions shown in the overlay diagram.
You'll find there are more spaces for sockets than there
are sockets but don't panic - this is to allow for later
expansion into a computer as mentioned earlier. The
UHF modulator is fixed to the PCB by soldering the case
tags to the large pads provided - make sure it's the right
way round Now, double-checking both device type and
orientation very carefully, plug the ICs into their sockets.
Fit two lengths of wire for the power supply connections
(these solder directly to the copper track) and the main
board is complete. Check it again.

Well, there's still a long w AN to go. We have a score of 480 with 49 aliens still
coming and no bases left. But we did better than the last astrogamester. He
only scored 20

With a flying saucer zooming across the top of the screen, one alien has just
launched a missile. Hit your left or right button quick! Or try to blow his (its)
missile off the screen.

T

e. e. e. e.
e. e. e. e. e. e.

U 1 Lai id

ETI NOVEMBER 1980

Operating Differences
The UHF modulator for either version of the game is pre -

tuned to Channel 36. Plug into the aerial socket, select a chan-
nel and adjust the tuning until the picture appears. If the game
has been switched on without 'Reset' being operated, the
screen will contain garbage.

If you are using the basic Invasion PCB, then
operating the Reset switch brings the system into the
'ready -to -play' condition If you are running the software
on the Microtan 65, use Reset to gain access to
TAN BUG The PROM is assembled to live at E800 (Hex),
and the listing for the RAM version is assembled to live
at 400 (Hex). So for the PROM version, typing GE800
brings the game to readiness by moving to the start
address. With the software keyed into RAM, type G400.

If you are using the Hex keypad, the following keys
are equivalent:
0 = PLAY
4 = BASE RIGHT
8 = BASE LEFT
C FIRE
SHIFT = HOLD
Hitting any of the keys except HOI D removes hold

033490 49 k20 3333?3

rs rs n II II ?I

YI

Now you can sit in front of your telly and make your living
room a safe haven for the human race. For details of the
modifications to produce a home computer, watch this space!

BUYLINES

Tangerine Computers Ltd can supply the ETI Space Invasion
project built for E99.8S all inclusive (or £80.85 in kit form). The
sound generator and keypad section is available built for E20.55
all inclusive Ior 115.38 in kit form).

If you want to shop around for your own components you
can get the main Space Invasion PCB only for £21.15 all inclusive
and the sound generator board for £5.60. The ROM is available
for L17.75 all inclusive.

A case with internal PSU will be available from Tangerine
soon. Contact them for the latest information on availability and
price. Tangerine Computers Ltd, Forehill, Ely. Cambridgeshire.

BO
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Fig.2. (above) Component overlay for the main board. AR the chips face the
same way.

HEATSINK

Fr C1

C1

 
  

BR1  
N rSar

Fig.3. Component overlay of the power supply circuit. The heatsink is a type
V. available from Watford Electronics.

PARTS LIST
Capacitors
C1 1000u 25 V electrolytic
CI 470n payarbonate

Semiconductors
ICI 7805
BRi 1.6 A 'ki-line" package

Miscellaneous
T1

SW1
heatsink

0.9 V a 1 A
DPDT miniature toggle

Next month, we conclude the ETI Space Invasion Game with
constructional details of the sound effects board.

ETI
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PARTS LIST

Resistors all W
R1,2,4,8,9,10,11,12,13,14 lkO
R3 1ok
R5 470R
R6 220R
R7 7SR

Capacitors
C1,4 10n ceramic
C2,3 100p ceramic
C5,6-1.0 47n disc ceramic
C6 -I6 are decoupling components, one for each column of ICs.

Semiconductors
ICI 74L504
1C2 741573
IC3,4 741S393
ICS 741521
IC6,11,28 741574
IC7 741508
IC8 741511
IC9 741386
IC10,19 741500
IC12,13,14 7415157
ICIS 6502
IC16,17 2114
IC18 DMI3671311WF
IC20 2716
IC21 2102
IC22,23,26 7415374
IC24 741.S251
IC25 7415138
IC27 7415244
Q1 BC184
Z DI 6V8 400 mW
DI -3 1N4148

Miscellaneous
CH1 100 uH choke
XI 6 MHz crystal
UHF modulator UM1111136
PCB, case, 14-pM OIL socket (z13), 16 -pin DIL socket (s11), 18 pin
D 1L socket (s2), 20 pin DIL socket (z4), 24 pin DIL socket, 40 pin
O IL socket.
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DORAM ELECTRONICS LTD

Projects for beginners PROJECT PACKS

Fitzroy House. Market Place.
Swaffham. Norfolk. PE37 7QH.
TEL :(0760)21627 TELEX: 817912
VAT Reg: 324 .5604 75

Clap switch (79026) Responds from a hand clap to switch on an electrical appliance
Simple Sound elf ects(79077) Strange nosesfrorna verysimple circuitloudSpeaker included.
Pools predictor (79053) An analogue computer that may win you a fortune
Talk Funny (80052) A ring modulator circuit that produces very strange results when fed with a human voice.
Pest Pester (80130) An electronic insect repellant.
Steam train sound effects (80019) Simulates the sound of steam and whistle
Electronic Nuisance(80016) Makes anannoying noise. but only in the dark,
Cackling Egg timer (9985) An egg timer with a difference, it clucks like a hen

New projects
Melody Maker (80502) An electronic musical box thatcan play27 tunes with organ or piano like quality.
Transistor Curve Tracer (80128) Interface with your scope to disPlay IC/Uce characteristics on the screen.
Linear Thermometer(80127) Simple but effective meter reading thermometer using a diode as sensor.
Precision Power Unit (80514) Produces accurate reference voltages at presetable current limits up tot Amps.
8K RAM - EPROM card (801 20) Various versionswith up to 16K of EPROM.

Audio projects

£6.60
£5.70
£8.15
£9.60
£2.35
£6.50
£3.85
£7.20

£23.50
£2.40

£13.45
48.65

POA

To p- prea mp (80031) Mini, all IC prey motif ier for use with most poweramplifiers £34.40
Topa mp (80031) Hybrid audio power amplifier uses Philips modules for high fidelity performance Two power levels

0M931 (output 30 Watt! £18.50
0M961 (output 60 Watts £33.40

Stentor (79070) A high power po'table amplit ier for PA use. 00
Assists ntor (79071) A preamplifier designed for Stentor which can also be used as a speech compressor for radio transmission

C£30v.00

Parametric Equalizer(9897) A modular system of construction to suit your equalisation requirementsFilter section(9897.11 £6.45
Tone section (989721

Elektornado (9897) A single board design that can be used as either a single 100 Wattampliher or two 50 Watt amplifiers.
£5.2019.50

UAA180 LED meter(9817) A twochannel voltage display unit. £13.00
Peak Programme Meter(9880) To be used with UAA180 LED meter to give PPM display. £3.70
Audio Analyser (9932) An analyser that can pin point the deficiences in anauchochain 04.80
Stereo dynamic Preamp(80532) A low noise high quality disc preamplifier. £5.20
STAMP (80543) Super tiny amplifierier with up to 1 Watt output £3.75
Consonantl9945) A high quality audio control amplifier. £34.65
Preconsonant (9954) A preamplif ier for the disc input of the Consonant £5.75
Luminant (9949) A two channel LED display designed to Show output levels in the Consonant system £20.70

Car projects
Car Battery C harger (79517) Reliable and safe charger for all types of lead -acid batteries £21.70
Transistor Ignition (80082) The most significantadvantages of other systems combined in one £20.45
Dipstick Probe (80102) r/,ect warning of high oil temperature. State long or short dipstick required £11.25
Intelligent Wiper Delay (80086) Can be set to produce delayed wipes at any predetermined interval 05.85
Battery Protection (80109) Automatically switches Ott the head lamps of a parked car E5.15
Battery Voltage Indicator (80101) LEDs indicate the condition of your battery £6.85
Active Car Aerial (80018) Improves the sensitivityof AM and FM radio reception in yoorcar £13.85

Music projects
Chorosynth (80060) A cheap mini synthesizer. Send lOr details
Elektor Vocoder(80060) The t 'rat VOCOderdesigned Lobe built in kitform. 10 Channel modularconstruction
Analogue Reverberation UnR(9973) Uses a SAD1024 which can produce a delay up to 100mS.
Guitar Pream p (77020) With three tone controls

Projects for the home
Touch Dimmer (78065) R(: -:;m lighting controlled bya single touch.
loniser(9823) Producesa high concentration of negative ions.
Loudspeaking telephoneampllfler(9987) Amplifies without direct connection.
Proximity Detector(9974) Detects by electric field change movement in a room.

£57.90
£162.50

£27.70
£6.50

£6.80
£9.55

£11.50
£9.80

Our Project Packs include the electronic components the PCB, sockets and solder together with
assembly instructions Cases, knobs etc can be supplied as extra items it required. This is only Dart of
our wide range of projects See our catalogue for details of other projects that we can supply. You
can also ring our number between 12.30 p.m. and 1.30 p.m. any weekday for a recorded
announcement of any new items we have available.

Send 40p for catalogue
HOW TO ORDER
Send a cheque or postal order to DORAM
ELECTRONICS LTD or write or ring with your
Access account number. All our prices include VAT
Overseas customers please deduct 15%. Please
add 40p to your order for postage and packing. An
answering service is available to take your orders
outside our normal office hours Mail Order service
only

a de Ewer company

NAME

ADDRESS
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2W POWER
AMPLIFIER
This must be just about the
simplest power amplifier that
you're likely to come across
a few components and a free
PCB. No excuses for not building this one. Circuit design by
Keith Brindley.

NyvV
A Pirin_m_Fon- par

FREE PC71

If you need a simple -to -build, inexpensive power
amplifier and you've got 15 minutes to spare, unpack
your soldering iron and ETI Multi -Option Board.

That's all it'll take to get your ETI 2 W Power Amplifer up
and running.

We aren't claiming total originality for this circuit.
The donkey work, of course, is all done by the well
known and loved LM380 power amplifier IC. This chip

the need for preset adjustments of any kind,
and distortion and output noise are so low as to render
the circuit virtually in the "High Fidelity" category.

Only four other components are needed to complete
the amplifier, which will provide the builder with a fine
device; needing only a power supply of between about
9-18 V DC (ideal for battery operation) to get things
going.

For those interested in technical specifications,

HOW IT WORKS

The whole IC can be regarded as a simple op amp with a power
output stage tagged on at the end. Pin 2 is the inverting input and
pin 6 the non -inverting input. To these can be added the usual
feedback connections to tailor gain and frequency response as
required, but internal resistors tie what would be the open loop
gain to a flat ratio of 50. So with no feedback resistance, a fixed
gain of 34 dB occurs whatever the input.

The output stage is a class AB, quasi -complementary pair,
emitter -follower. This keeps crossover distortion to a minimum
whilst also maintaining quiescent current at less than 15 mA. This
latter fact allows satisfactory battery operation, with low
distortion.

RI and C2 form a Zobel network, which effectively suppresses
a possible 5 to 10 INH, small amplitude oscillation which can
occur during the negative swing into the load. Obviously the
oscillations are not in the audio range nor will they pass through
the speaker (due to coil reactance), but nevertheless they can
cause power loss and other problems in an RF sensitive
environment.

72

you'll want to know that the IC features an internally
fixed gain of 50 (34 dB) and an output which
automatically centres at half supply voltage. The output
stage is short-circuit current -limited and thermal
shutdown in the chip prevents overheating -to -damage
point - it turns itself off if it runs a temperature, takes
two aspirins and calls you when it cools off again. So, it's
safe to assume that the amplifier is just about idiot -
proof!

Construction
Nothing much to comment on here. It's all

straightforward. Just make sure the chip is the right way
round, as should be the power connections (shown on
the overlay).

.9 TO ISV Cl
100n

INPUT NOTE
IC1 IS IMMO

F ig.1 Circuit diagram. Pins 3,4,5,10,11 and 12 are joined internally.
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PARTS LIST [Si

Resistor 1/4 W 596
R1 2R7

Potentiometer
RV1 2M0 logarithmic

Capacitors
C1.2 100n polycarbonate
C3 100u 16 V electrols tit

Semiconductor
IC1 LA4380

Miscellaneous
IS1 8R0 Loudspeaker
Eli Multi -Option PCB

Fig .2 Component °scrim'.

BUYLINES

A simple project with few components. You shouldn't meet with
any difficulty in obtaining the components. Have a look at the
major suppliers advertising in this issue.

PROJECT
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Logic Probe...YOUMM92
With this easy -to -build Logic Probe Kit from CSC and just a

few hours of easy assembly-thanks to our very descriptive
step-by-step manual-you have a full performance logic
probe.

With it, the logic level in a digital circuit is indicated by light
from the Hi or Lo LED; pulses as narrow as 300 nanoseconds
are stretched into blinks of the Pulse LED, triggered from
either leading edge. You'll be able to probe deeper into logic
with the LPK-1, one of the better tools from CSC.
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al 1 I Complete.

44 ni .42:: igke:;.,:i7h.,4=7. easy -to -follow
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one night project.
. ulill tr,r- I instructions
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C.S.C. (UK) Limited. Dept 9z
Unit 1. Shire Hill Industrial Estate.
Saffron Walden, Essex. CB11 3A0
Telephone. Saffron Walden (0799) 21682
Telex. 817477
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IIsirne
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ALL PRICES ARE EXCLUSIVE OF VAT

TRANSISTORS

AC128 150
AC16:11( 301,
AC188K 30p
ACT 17 93p
AD149 550
AF 127 35p
ASZ17 1200
A11113 IStip
BC107 70
BC108 70
8C10114 70
EIC1011C 70
5C136 150
80140 280
BC141 300
BC142 250
SC143 280
SC147 60
BC14713 60
BC149 7p
BC149C 70
BC159
BC160 35p
BC 1674 109
BC176 120
BC179 120
BC182 80
BC182L 90
BC;83 90
BC183t 90
ac lac. 90
BC166 20p
6C212 BD
BC2121.. 90
EIC213B SP
9C327 130
BC328 13o
BC337 16P
BC338 1 le
6C440 320
13C547 9P
00548 9P
BC550 14p
13C556 120
BC03,3 999
BC134 990
BCY39 229p
13C9511 '6p
13CY70 120

BCY71 12p
BC972 12p
07179 25p
07183 250
87200 29p
13F336 33p
87530 320
EIFX86 260
eFerte 22P
BFY50 13D
87151 121
BFY64 28p
EIFY90 560
BS)(19 BOP
ESSY954 16p
BU204 149p
BU208 15Dp
0C29 89p
0C13 50p
219696 159
219930 20p
2151132 19D
2141704 400
260613 120
2141711 15p
2192217 20p
2N22194 209
2192221 180
21923438 150
2192369 140
2N28944 209
2192904 /50
2192904.4 150
2192905 150
2192906 150
21929269 10P
21429260 100
21429269 10p
2143442 1029
2193702 6P
2193704 ep
2193705 ell
2193708 8p
21937090 8p
21931166 3Sp
2193906 10P
2194058 120
2144427 609

ADO VAT

DIODES

4.6119
BA i54
eA156
144001
154002
ih4003
144005
1144008
1744007
iN4146
1511

109
90
9p
4p
4p
5D
SD
by
60
50
30

OPTO

Lids
125 Rea 99
125 Greer, 120
125 Yellow 12p

2 Red 190
2 Green 10p
0i801115$
704 trop
741 181313

74c
7511

TRIACS

44 i4001/. 54p
4 A 6009 60D
6A 4009 600
6 A 600V 669
84 100 V 66p
84 600V ..720
104 4009 72p
104600V 640
15A 4031/ '089
15A 6009 126p

ts,11, internal
thee*, 0.0C

44400v 660
44 6001, 750
64 4004 759
64 6004 90p
eA 1009 909
PA 600 V 950
10/1 4009 9511
10A 603V 1009
15A 400V 120p
15A 603V 138p

Price, cared
160ki at tattoo! going 26* 1:10P 1100 1500 1700 2200
1600 .0 cm." 14111111.10y modrliodi

REGULATOR
74175
74180
74181

7805 800 74191
7812 Boo
7315 400
7824 009
7905 1059
7912 1059
7915 1059
7918 105p
7924 1050
LM143090 1050
L4432075 1059
1114320112 1059
154320715 1050
L44320718 1050
143230 4500
L5434075 800
144340712 1100 741555
LA/340715 BOO 741.574
04340716 800 741575

741 S76
741 565
741. 5 90
741.593

90 7415114
9P 7415122
9P 741S123
9P 741 S124 115p

10p 7415132 890
140 741.5139 79P
300 74/5151 490
300 74LS155 91p
170 741.5156 89p
17p 74LS157 69p
12P 741.5165
17p 7415166
250 7416174
459 741 5175
250 74LS 190
259 74iS192
14p 741.5194
250
14p
220

TTL

7400
7401
7402
7403
7401
7405
7406
7407
7408
7409
7410
7412
7413
7414
7416
7417
7420
7427
7430
7432
7438
7442
747
7450
7451
7470
7472
7474
7475
7480
7462
7486
7491
7492
7493
7494
7495
74100
74107
74121
74122
74123
74145
74 .54
74157
74161

260
469
50p
15p
15p
300
25p
20p
27p
400
600
25p
63p
35p
280
63p
639

110p
30p
25p
369
44p
72p
800
60p 4020
659 4021

71192
74193
71194
74LSOO
741501
741502
741503
741904
741510
741St'
741520
741630
741.532
74/542
741 551

639 4022
810 4023

15'p 4024
60p 4025
80p 4026
809 4027
801) 4026
110 4029
1 1 p 4030
120 4034
12p 1035
12p 4042
19p 4043
20p 4044
180 4046
'80 4049
249 4050
399 4051
240 4052
28p 4053
390 4066
460 40814
399 4070
990 4071
360 4072
79p 4073
49p 4075
650 4076
esp 4077

4081
4082
4160
4161
4162
.1163
44 02

69p 4404
139p 4412
99p 4445
99p 4446

110p 4502
115p 4511
1150 4512

7415195 t 150 45.4
74151915 95p 4515
7415197 '250 45'6
7415257 99p 4520
7115260 99p 4522
741S273 199p 4526
741536 7 59p 4531
7415376 159p 4655

4556
4581
4582
4564
4565

CMOS
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4014
4015
4016
4017
4015
4019

140
140
140
690
16p
79p
36p
360
i9p
169
599
73p
42p
799
79p
45p
lap
630

BRIDGE RECTIFIERS

509 100V 20011 4009 6009
54 349 360 380 400 540

44 4014 42p 44p 46p 8.4P

8A 41/17 500 540 6015 749

RETAIL SHOP AND MAIL ORDER
WE STOCK A WIDE RANGE OF
 Semiconductors  Resistors Capacitors  Soldering
Irons P. tools  VERO products  OK Machine Tool CO.
Products  Microcomputers 6 Peripherals including her winked
NasCOrn, PET Sharp. 35p Pa P VAT deSPaIch wl,
a Large range of Microcomputer books additional hocks 1151

INTERFACE COMPONENTS LIMITED.
OAKFIELD CORNER.SYCAMORE ROAD.AMERSHAM. BUCKS HP6 6SU

TELEPHONE:02403 22307. TELEX:837788
Write. telephone or call. Access or Barclaycard accepted

799
leo
490
17p

1290
39p
59p
89p
49p

1899
990
699
860
830

1091>
45p
630
69D
69p
690
49p
17p
17p

jr

1.75i.
1050
1050
1050
360

1100
66p

1740
1480
99p
890
890

2290
2290

999
700

1299
1250
1259
920
19c

1 '

590
990

OIL SOCKETS

6
14 pin
IS pin
20 pin
24 pm
43 pin

10p
'2o

tr.
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MEMORIES

21102
2114
1027
4116
4118

EPROMS

2708
2716
2732

CPU'S
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Quantum
Electronics

PRE -amp MODULE £63.50, BUILT £92.00
The mini cost elfectioi pie -air cuter out:aleph it provides,' unitect msieh in, acy iartiedge
nutiveig cat or magnel.c and also accepis auxibary and 2 or 3 -head laps machine wan
outstanding tocZn.cal performance ltocn en elegent CACts.1 configurabon We also haw,
sepensle maims tor the pre amplifoer in tut loon and reedy, built and module,
hirdware for ma., heed Amos

cOMING SOON ACTIVE CROSSOVER *

POWER AMPS: KITS FROM £100.50
BUILT £151.00

In... are stereo and mono domestic power smp..1.sos lion, 45W to 2 0 OW '8.
019re. reedy built or in kit lam The ins use built and tested printed twos., boards end
rip/ere only *mob samolbly and point ioipoint wiring
Esemplaty sesecificanon ...chides 1 h d less Man 0 1% at 1 kHz slew hits greater than
309 v5.noise weal*, than 11 Od B. fully protected aganst Overtald uncondthonsey
treble

415W chnnel: kit, P2, E100.50; built, 202D £161.00
110W/channel: kit, P4, E1211.00; built, 204D E166.00

POWER AMP MODULES AND SUPPLIES
QE 17011. 1744. £31.11
QE 1004. EMS44

MI504. I501. £35.79 M2603. £50.26
MSS4. £26.00 M23013.133.94

W. Myr a rode range 01 pomp simplifier 'nodules to suit iirtuatry any epet,whon with a
utdormenre out is unperusoie sr the price Using Circuitry basically identical to our veldely
acclaimed amplifiers above they are  valleble both the popular t bracket versions for eo
to 1 704% module tatirg 104 enehiture duty use and also in high disolealvon tam.N u9n9
warm, hoatfinks tor Afintale relability at up to 760W r rn s touching power supplies
wry° toroidal tordiMmters pia table separately up to 500441) ens tivasiable

* EXCELLENT TRADE PRICES *
We Sao bunt, rack mounting power ampsdont suwassernblies end SP,KiO niodole's N

yi.y.y.i.cytions Please telephone with your efeluthr

NEW DELUXE SPEAKER KITS

0
4?)
SYSTEM I

£69.00
SYSTEM 2

£59.00
PRICES PER PAIR INC BAFFLES

.laue you wondered why the ealeting SOtaCett 01 speak*, kits oiler  bewildering choice Cl
widervis panicutarh combine one Of 200ron bass unit end tweeter' Don I they know
Mich ones toy bastill so why bother 01 the rest' Weil we have sorted out these Super kilt
..,ycki can order in confidence knowing you get our VI endorsement 01 their Performance

..../ value The kits .0cl:us/come proleshonally finished Iron, baffles with the drive amts
already mounted stall me fiddly work is donator you All that .51011040 is to make a simple

C.rossovar networks loam and lamina's... included Systems 1 and 2 ulte  20Ornm
Lass end 25rzer, dome tweeter horn Son Cud.. System 2 being a retie. design that Sc
cceuzsaistically recommend System 3 is a competithe 3 -way I S using Seas boss and and
waft it Son Auden tweeter cleverly AlcOrporafing at stand at the bottom 01 the eneloaufe as
does System 4 undoubtedly the best kit On the market using a Volt 250.firn bass driver
...mei a 250mrn ARA on the rear baffle Who suppladi a modihrod Peerless mid and Son
Liza.. tweeter We w.ilalso be retailing selected drive Lonna at coencetitivit prices.  9 Son
Liday 200mm bass 20825.14 CI 3.181% 25mm tweeter 140100025. (..00.
All our prices lessetele V A T and defiveiy (sport no problem - please send for a soecific
;use by return All eou.proent can be wired iOr 1 I09 mans Please send a large S A E Of

c.511ar bill lo. Ivan full inkernanOn and woe* retannts

PLEASE NOTE THE ADDRESS OF
OUR NEW LARGER PREMISES:

8 ALBION STREET, LEICESTER
Tel. (0533) 546198
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B.K. ELECTRONICS
A SOUND CHOICE

* PROMPT DELIVERY * PRICES INCLUDE V.A.T. * AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

STEREO CASSETTE TAPE DECK
ASSEMSLY. Comprising of a top panel
assembly and tape mechanism coupled to
a record:play back printed board assem-
bly For horizontal installation into cabinet
or console of own choice Brand new,
ready built and tested. Features: Pause
control auto stop 3 digit tape counter
illuminated twin VU meters with in-
dividuel level controls twin mic input
sockets. AC erase system. LED record
indicator (Separate power amplifier re-
quired 1 Input Sensitivity: B MV (with
level control set at mail Input Imped-
ance: 47 kOhrns Output Level: To both
left and right hand channers 150 MV
Output Impedance: 10k Signal to
noise ratio: 45 dB nominal Power
Supply Requirements: 12V AC at
300M CoomectIone: All connections
to the unit we via a wander lead termin-
ated with a nine pin plug (socket pro-
vided) Dinseesione: Top panel - 11 Yom
s 61/2in Mechanism fits through a cut out
S'ain a 10'hm Clearance required under
top panel 2'Ain Supplied complete with
circuit diagram etc. Price E30.50 plus
E2 50 postage and packing Suitable
mains 12 -volt transformer. E3.00.

SCOTT AM /FM STEREO TUNER MODEL WIS. The Scott tuner is one
of the top American makes and is offered at a very realestic price Features 
FM tuning range 87 5 to 108 HZ  AM tuning range 535 to 1605 kHz 
Usable FM sensrtivity 6 2dBF 2 20V  300 ohm es 75 ohm Aerial inputs for
FM  Signal strength tuning meter  Stereo beacon indicator  Ferrite aerial
for AM  Mute switch 10 diodes. 9 transistors and 3 ICs Size Height 5in.
'Width 141/2in Depth 12in Silver front panel Black body Modern stacking
format Suitable for 240.voli 50Hz AC operation. Special Price E40 postage
free

IEZO ELECTRIC TINE MOTOROLA
Join the Piezo revolution The low dynamic mass Ina 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
tie added to *slating speaker systems of up to 100 wails (more it 2 put in
series) FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH
TWEETER. Type 'A' 31n round with removable

wire mesh Ideal for bookshelf heft
speakers Price (Type 'A) E3.711 tech;
Type 'S' 31/2in super horn For general
purposes deers and PA sys-
tems, etc P.M* £4.60 each.
Type -C' 2in a 5in wide dispersion
horn For hi-li systems and quality disco

Twos 'II etc Pete £6.20 tech.
Type 'D' 2in II 6,n wide dispersion
horn. Frequency response estending
down to midrange (2000 c ,st suitable
for hi-fi systems and quality disco rice
Ell each.
Post and Packing. all types. 15p each
ior SAE for Pezo leaflets)

Type 'A' Type Type "EE

GEC AM/FM 0 TUNER
AMPLIFIER CHASSIS. Originally
designed for installation into a music
centre Supplied as two separate built
and tested units which are easily wired
together Note: Circuit diagram and
interconnecting wiring diagrams sup-
pled Rotary Controls: Tuning on /off
volume. balance treble. bass Push-
button controls: Mono. Tape. Disc .

AFC. FM NW), LW. MW. SW Power
Output: 7 watts RMS per channel. at
better than 2% THD into 8 ohms 10
watts speech and music Frog
Response: 60Hz-20kHz within n 3c3

ti
DE -SOLDERING UMP

Tapp Sensitivity: Output - typically
150 'TN Input - 300 mV for rated
output Dec Senseitivity; 100mV (cer-
amic cartridge) Radio: FM (VHF)
87 5MHz - 108MHz Long wave
145kHz - 108kHz Medium wave
520kHz - 1620kHz Short wave
5 8MHz - 16MHz Size: Tuner -
Vein a 15m s 71/2 in appron Power
amplifier - 2m a 7Yzin a 41/2in appros.
240V AC operation. Supplied complete
with fuses. knobs and pushbuttons and
LED stereo beacon indicator Price
E21.50 plus E7 50 postage and pack-
ing

JVC TURNTABLE. JVC Turntable
Supplied complete with an Audio Tech-
nica AT I 0 stereo magnetic cartridge
 S shaped tone arm
* Belt driven
Full size 12in platter
 Precision calibrated counterbalance
weight (0-3 cpenS I
 Anti -skate (bias) device. Nylon thread
weight
 Damped cueing lever
* 240V AC operation. 15011Z)
 Cut out template supplied
Size - 15t/sin (approxl
P.M, E211.30 plus E2 50 postage and
packing

This de -soldering pump made to a
very esacting specification is ideal
IC" the removal of small corn
portents from printed circuit boards
etc Comes complete with spare
DTEE rep E5.30 post free

FIRE ALARM CENTRAL CONTROL UNIT (S.T.C.)
Ideal for FIre or Burglar Alarm Systems

 Responds to normally open or closed
estrildhAt low smoker detectors *IC

 Complete with an internal EXIDE teed acid
accumulator idry charged) as a beck up for
mains failure This is tockSe charged

 6v 2 amp output for Fire Burger *term
etc

 Reset button toil srlencrno Fore: &vv.,
Storm

 Internet buten rstuch sounds if re -ear button
it pressed until inorat.no Avert, Is cleared

 well mourning, ccmpient with red coo
ppm. I l'' . 4'

 240v AC operation
Mar (16.50  E3 postage and packing

LOUDSPEAKER
High quality lull range 8" loudspeaker
10 watts RMS 8OHM Rolled surround
with aluminium cer ire dome
Price 1E3.71 each  75p Postage and
Packing each

B.K. ELECTRONICS
37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY

 SAE fur current lists * Official orders welcome * All prices include VAT. * Mail order only * All items packed (where applicable) in SP,,,
energy absorbing PU foam Callers welcome by Ow appointment please phone 0702-5275/2
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DESIGNER'S
NOTEBOOK
In this month's 'Notebook' Ray Marston explores the mysterious
depths of 'zero -voltage switching' of mains power and looks at
some practical applications of the CA3059 'zero -voltage' IC.

There are two basic ways of switching mains power
to a load - either via a mechanical switch or via a
solid state switch such as a triac. Mechanical

switches are fairly slow acting devices: they suffer from
severe arcing at the moment of switching and generate a
great deal of RFI (radio -frequency interference) at
switch -on and switch -off. This RFI can often be heard on
domestic radio and TV sets and can cause
malfunctioning of delicate electronic equipment.

Triac switches are fast acting devices and do not
suffer from arcing problems. Nevertheless, they are still
capable of generating considerable RFI at switch on.
Why? As the triac turns on, the load current may rise
from zero to several amps in a mere couple of
microseconds: since this current flows through the mains
wiring, the wiring may radiate a great 'splurge' of RFI in
response to this heavy surge current. The magnitude of
the RFI is proportional to dl(dt and can be reduced by

AC LINE
INPUT

76

COIAMON

94)
2h,

01

F Alt -SAFE
INPUT

COP OFF

either reducing the surge current amplitude or increasing
the surge current rise time, or possibly both: once the
triac has turned on, the subsequent large 'rise time' of
the 50 Hz mains signal causes virtually zero RFI even
when load currents of tens of amps are being drawn.

Zero -Voltage Switching
Thus, the degree of triac switch -on RFI is

proportional to the value of instantaneous mains voltage
at the moment of triac turn -on. If a 100R load is being
driven from 230 V AC mains, the surge current will be
3A25 if switch -on occurs at a 'crest' value of 325 V, or
mere 32.5 mA if switch -on occurs at a 'near zero -
crossover' value of 3V25.

Triacs are self -latching devices. If they are turned on
by a brief gate signal, they remain on until their main -
terminal currents fall below a minimum 'holding' value

Fig. 1 Internal circuit and minimum external connections of the CA3059
zero -voltage switch.
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FEATURE

Cl
1COu
IS V

LOAD

01
03V

1 RIAC
230V

MT I

Fig.2 A simple mans -switched zero -voltage switch Ca may be used to
overcome latching deficiencies of some friars.

of a few milliamps. They automatically turn off at the
end of each mains half cycle as their main -terminal
currents fall to near -zero. They can be turned on near the
start of each half cycle as soon as their main -terminal
currents are capable of exceeding the minimum holding
value.

Thus, a triac can be persuaded to generate virtually
zero switch -on RFI by feeding it with gate current only
when the instantaneous mains voltage is close to the
zero or cross -over value at the start of each half cycle.
This technique is known as 'zero -voltage switching'.
Special zero -voltage triac-driving ICs are available from
a number of manufacturers. One such device is the
CA3059, manufactured by RCA.

The CA3059 Zero -Voltage
Switch
The internal circuit and minimal external

connections of the CA3059 zero -voltage switching IC are
shown in Fig.1. The device is housed in a 14 -pin DIL
package and incorporated DC power supply circuitry, a
zero -crossing detector, triac gate drive circuitry and a
high -gain differential amplifier/gating network Circuit
operation is as follows.

Mains power is connected between pins 5 and 7 of
the device via limiting resistor Rs (22k. 5 W when 230 V
mains is used). D1 and D2 act as back-to-back zeners and
limit the pin 5 voltage to ±8 V. On positive half cycles
D7 and D13 rectify this pin 5 voltage and generate
approximately 6V5 across the 100uF capacitor
connected to pin 2. This capacitor supplies sufficient
energy storage to drive all internal circuitry and provide
adequate triac gate drive, with a few milliamps or so
spare drive available for powering auxiliary (external)
circuits.

OFF

Cl
100.,
I 6V

Fig.3 Direct -switched zero -voltage switch.
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L
01
400V
TR IAC

230V

bAT I rof

Fig.4 An alternative and very useful method of direct -switching the
CA3059 IC.

Bridge rectifier D3 -D6 and transistor Q1 act as a
zero -voltage detector, their action being such that Q1 is
turned on (driven to saturation) whenever the pin 5
voltage exceeds 1" 3 V. Gate drive to an external triac
can be made via the emitter (pin 4) of the Q8 -Q9
Darlington pair of transistors, but is available only when
Q7 is turned off: When Q1 is turned on (pin 5 greater
than ± 3 V) Q6 is turned off through lack of base drive,
so Q7 is driven to saturation via R7 and no triac gate
drive is available from pin 4. Triac gate drive is thus
available only when pin 5 is close to the 'zero -voltage' or
cross -over mains value. When gate drive is available, it is
delivered in the form of a narrow pulse centred on the s
cross -over point with pulse power supplied by C1.

Vive La Differential
The CA3059 incorporates a differential amplifier or

voltage comparator, built around Q2 to Q5, for general
purpose use. Resistors R4 and R5 are externally available
for biasing one side to the amplifier. The emitter current
of Q4 flows via the base of Q1 and can be used to
disable the thyristor (pin 4) gate drive by turning Q1 on.
The configuration is such that the gate drive can be
disabled by making pin 9 positive relative to pin 13. The
drive can also be disabled by connecting external signals
to pin 1 and/or pin 14.

RI
32A
SR

INNT FROM
ON -110A110
CMOS
CIRCUITRY
FTC

0v

TO TRIAC
011

Fig.5 One method of transistor -switching the CA3059 via on -board
CMOS circuitry such as one -shots. astables, etc.
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FEATURE: Designer's Notebook

CA3059 Switching circuits
Figure 2 shows the simplest possible way of using the

CA3059 as a 'noiseless' switch with the zero -voltage
switching provided via the IC and the triac and with
on/off switching controlled by SW1. The circuit action is
quite simple. The IC is connected to the mains via SW1
and limiting resistor R1. DC energy is stored by C1. The
IC is wired in the 'enabled' mode by biasing the pin 9 side
of the internal differential amplifier at half -supply (DC)
volts via the pin 10 and 11 connections and by biasing
the pin 13 side above half -supply via the R2 -R3 divider
network, Switch SW1 passes only a few milliamps of
current and thus generates negligible RFI. The circuit
can power mains loads such as lamps and heaters via a
suitable rated triac.

The 'zero -voltage' triac-gate-drive pulse of the
CA3059 is very narrow. In some applications, the pulse
may terminate before the triac main -terminal currents
have reached their minimum holding levels and self -
latching may fail to occur. This problem can be
overcome by wiring Cx as shown in Fig. 2. This capacitor,
in conjunction with R1, gives a slight phase shift to the
pin 5 signal and extends the 'zero -voltage' pulse further
into the start of each mains half -cycle. A value of 10nF is
adequate in most applications.

OPTO ISOLATOR

IMPUT FROM
FULLY.ISOLATEO
CIRCUITRY

ov

-v.

221,

TO MAC
GATE

2
10..

Fig.6 A method of remote -switching the CA3059 via an opto-isolator.

The Fig. 2 circuit consumes virtually zero mains
power under the 'off' (SW1 open) condition. The only
defect of the circuit is that SW1 operates at full mains
voltage. This defect can be overcome by using the switch
to directly enable or disable the CA3059 logic circuitry,
as shown in Figs. 3 and 4, but in this case the circuit
consumes a few watts of power (via R1) when the circuit
is in the off mode.

The Figs. 3 and 4 circuits work by using the switch to
enable or disable the triac gate drive via the internal
differential amplifier of the IC. Remember, the drive is
enabled only when pin 13 is biased above pin 9. In the
Fig. 3 circuit, pin 9 is biased at half -supply volts and pin
13 is biased via R2 -R3 and SW1. In Fig. 4, pin 13 is biased
at half -supply and pin 9 is biased via R2 -R3 and SW1. In
both circuits, SW1 handles maximum potentials of 6 V
and maximum currents of 1 mA or so.

Note in Fig. 4 that the circuit can be turned on by
pulling R3 low or can be turned off by letting R3 float.
Figures 5 and 6 show how this simple fact can be put to
use to extend the versatility of the circuit. In Fig. 5, the
circuit can be turned on and off by transistor Q1, which

Fig.7 A basic dark -activated zero -voltage switch.

in turn can be activated by on -board CMOS circuitry
(such as one -shots, astables, etc) that are powered from
the 6 V pin 2 supply.

In Fig. 6, the circuit can be turned on and off by
fully -isolated external circuitry via an inexpensive opto-
isolator: the isolator needs an input current of only a
milliamp or so to give the 'on' action.

CA3059 Comparator Circuits
The built-in differential amplifier of the CA3059 can

readily be used as a precision voltage comparator that
turns the triac on or off when one of the comparator
input voltages goes above or below the other. If these
input voltages are derived from transducers such as
LDRs or thermistors, the on/off power control action can
be controlled by ambient light levels or temperatures.
Figures 7 to 10 show some practical circuits of
types.

Figure 7 shows the circuit of a simple dark -activated
zero -voltage power switch. Here, pin 9 is tied to half -
supply volts and pin 13 is controlled via the R2-PR1-LDR-
R3 potential divider. Under bright conditions the LDR
has a low resistance, so pin 13 is above pin 9, the triac is
enabled and power is fed to the load. The precise
threshold level of the circuit can be preset by PR1.

Figure 8 shows how a degree of hysteresis or
'backlash' can be added to the above circuit, so that the
triac does not switch annoyingly in response to small
changes (passing shadows, etc) in the ambient light level.
The hysteresis level is controlled via R3, which can be
selected to suit particular applications.

Fig.8 A dark -activated zero -voltage switch with hysteresis provided by
R3. ETI
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Take a step up to your next Computer!
THE CONCEPT

How many ways are there to build an 5100 system? Not
many, and all expensive.TUSCAN changes all that.

Five 5100 boards on one single board -just for
starters. Plus five extra slots for future expansion.

What a combination! Z80 and S100 with the
TRANSAM total package of system and applications
software.

How do we do it? Our prices start at £195 and you
can build up in easy stages to a fully CP/M compatible
disc based system. Something to think about!

THE HARDWARE
The first Z80 single board computer with integral 5100
expansion. British designed to the new IEEE(8 BIT)
S100 specification. the -TUSCAN offers total system
flexibility. A flexibility available now.

The board holds the equivalent of a Z80 cpu card.
8k ram. 8k rom video and 1.10 cards with 5 spare
S100 expansion slots and offers a price/performance
ratio which is hard to beat.

Just compare our price with a commercial S100 ten
slot motherboard with this specification.

THE SOFTWARE
TUSCAN offers the user the choice of system monitor,
edit(Ir, resident 8k basic, resident Pascal compileror full
CP NI disk operating system. All options are upwards

ETI NOVEMBER 1980

compatible and fully supported with applications
software. Both 5%" and 8" drives are supported in
double density.

THE PACKAGE
TUSCAN is available in kit form or assembled. With
several hardware and software options to suit your
requirements and budget. Attractive desk top case also
available holds 2 x 51,," Drives.

TRAINAG\A
NOBODY DOES IT BETTER!

Send to Transom Coropotont I I rl I 1.1 I Ketthald  H. hod I Awtdon '%I.1

law tilii.lksteri in the TI %tin bord sulytle 1,okit(1 rnlvtitt I
with S 11 K I t..Npalt,it di Find end. PA. a further

Namt

Address

releph.me
L.

79

TRANSAM COMPONENTS LTD.. 59/61 TH EOHA LDS ROAD. LONDON WC!. T1: I.: 01-405 52-91/211:1



AUDIO ELECTRONICS LimitedLimited

 ORM R BY POST OH TELEPHONE
WITH BARCLAYCARD/ACCESS

 ELEC1HONIC TEST
EOUIPMENT
SPECIALISTS

 ALL PRICES INCLUDE VAT

SCOPES

igi-maMina./ Mal  VED -w19Mlw
NM a WI= 6S1%1 Mk. tea

NM W V< 1ME N MIL
Kee ENE= lb/  WI 111/ III

ALL MODELS ON DISPLAY
 RE TAIL MAIL ORDER -

EXPORT INDUSTRIAL
 OPEN SIX DAYS A WEEK

 CALL IN AND SEE
FOR YOURSELF

A range of Scopes in stock from &MHZ Single Trace to 50rnHZ Dualtrece. Mains and ItetteryrfAeine
portables. Many on demonstration.

SINGLE TRACE DUAL TRACE luk rip etc 23.50,(UK c p etc t2.601

Min 207-3 10mHZ. snw. 6 x 7cm display pus
component tes:
0013030 5mH2. 10mHZ, 7 x 7cen display
SC110 10mHZ Battery portabm, lOrnV 3.2 x
25cm display (Optional case (8.93, Muds
C7.95, Mains Iola C400)
1.110612A 10mHZ, lOrnV, display Whoa
FREE probe)
C815811A 10mHZ, tOmV. V display

OPTIONAL PROBES ALL MODELS)

C170.00
2106.25

12112.60

(116.50
£130.60

X1 06.60. X13 it6.60 X100 C12.06. X1 -X10 C10.66
HAMEG  TRIO LEADER  SINCLAIR

C1111162A 10m142, lOn.V. V &splay £244.95
0119711 5n HZ 1" deploy (270 00
lin412-111 20rnHZ, SmV, 5 x 10cm display £287.50
C11164141A 20mHZ. 5mV, 5- display £723.15
051352 15mHZ, 2mV, 7.5cm display, bet.
terymains portable INIcieds pack E29.901 E346 15
149.41241 20mHZ, 5mV, 5 a 10cm 9919181f Pies
Sweep Delay E399.50
C51677A Menke, 2mV, 5" crispier
crime 30m142, 2mV, 5" displin. plus sweep
delay E507 15
Mrt6124 50m/42, Smv, fox Etcm deploy. De
lay Sweep £667 00
L10614 10..442, 1mV15mV1 5" display (plus 2
SAFE probes) £294.00
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GENERATORS 0( cp £1.70)

1.

TRIO  LEADER  CSC
SINCLAIR  LEVELL

1

k,
  1
,_spy PULSE

2001 1HZ- 100KHZ
TE1105 5HZ-5mHZ
4001 0.5HZ-5mHZ

RF
543402 100KHZ - 30mHZ
with AM modulation 064.40
LS4316 100kH2 1 00n)HZ (300mHZ on. .

Harmonics) £56.50
$02030 250KHZ - 100mHZ
low cost range C46.95
ARF 300 18HZ-200mHZ
low cost range audio and IF £76.95

£86.00
£97.75

£105.00

A range of Signal Generators to
cover Audio. RF and Pulsing.
Mains operated (TO series Bat-
tery).

AUDIO (All sine/squarel
A0202A 20112 -200K H £65.55
LA026 20112-2001CHZ £69.00
A0203 1OHZ-1mHZ sine -square

£120.76
LAG120A 10HZ-1 mHZ £137.00

LEVELL I'M' with Meter)
152 SERIES 3HZ - 300KHZ Sine.
Square
200 SERIES 1112-1mHZ Sine Square
101520
TG152DM
T02000
TE1200DM
113200DMP

£92.00
£113.85
0124.20
£149.60
£155.25

SWR/FS AND
POWER METERS

Soap stool coatura up 9 130..0
tat to 11 ma. moor 11.231 sect to
AM 250 Un2 sal Osseo,
TWO 5006' 3 3 1511A2 tsla
WAN 39A4roosr mar
1.2 15000 a .310 sots (1111
1111 SPAPepot l'.1 'WOO
0151133 alas 11119
In a 14 rm. new Ws VS t1450
phi, woo tams H SPIC..251.ot
loodarlassalttadatostsosto stasis

115
a PM

51511.1tatat17 5 Oa 1.6.01
- 50 von 114 23-101*0

mon
CPIS fine 11139

DIGITAL MULTIMETERS
KAISE  SINCLAIR  LASCAR

A soap OLIO main anal sol Nod men reorfsperses ale
guru mos Moran - soma Oasis OM taseltod

loollatan awl Sada

HAND HELD ru... es.
106352 Olgit LCD plus 10
ADC and Hle checker
P011135 Digit 16 range LED
Ito AC current)
M(802 Trt Digit LED plus 10A
DC and HIS checker
LAMM 31/2 Digit LCD 2 we
AC/DC 0.1%
6280 3/ Ole LCD 0.2A AMC.
Auto range
WO As 6200 plus 10A AC:DC
MOD As 6200 plus Cont.
test:range hold
0110 As 6100 plus 10A AC:DC

£32.95

E4195

£51.70

MSS
MIS

£64,3
EMS

BENCH PORTABLES,t. 
DIA235 372 Digit LED 21

ranges. 0.5% AC:DC 2A E54 SO

006350 3V) Digit LED 34 ranges
AC.DC IDA E7050
TIC63 351 Digit LCD ADOC 2
amp EM.50
706361 31/2 Digit LCD ADDC 10
amp £112.50
LA1100 31/2 Digit LCD ADDC 2
amp Elan
00645041/2 Doge LEO 34 ranges £101.06
AC -DC 10 amp (Dm op.

eons. Carry case DI SO. NI.

cads E1.95, Rams adaptor

FREQUENCY COUNTERS

1 41

Portable and Bench LCD and LED Counters up to
E.0Cim112 Prices include battens* and leads

HAND HELD a1 Oast sto

PFMXID 20HZ to 203mHZ 8 Digit LEO E54 SO

MAX50 100111 to 50mHZ 6 Digit LED E6101
MAX950 30KHZ to 550mHZ 6 Digit LED £10600

BENCH PORTABLES o tl

1443106 8 Digit LED 5HZ to 100mHZ CM 00

TF200 8 Digit LCD 10112 to 200mHZ E166 75

NseA 9 Digit LEO 10HZ to 63OrnH2 E184 DO
71,600 nII2 Pre -Scaler for Tr200 (03 .00

CSC SINCLAIR 0 OPTO ELECTRONICS

LOGIC PROBES
MONITORS
logic prelosto leallartas9 ktiotales lots
stale* that Despot. vaat saws all ea.
own passeestd fes all IC's.
(113 %r. ,n14I log's 5.05. C111.04
351 .0 mHZ leg< 0/040 C35 SO
152 1 011/ lows aroa t19.115
LA41 mono, 033.00

Pock .4090 01 1001c1s01 ut
I 1,:401100,Ss

DRILLSMINI AND KITS
aeeaSlNIe-1a Wee

titi poll shoo 3 C011Is
4.100.s., Drill pus 3 whets
Smolt OM Aso 20 1004
Utedm, 0011 pg.'s 20 tools

Cao
Ca. 20 ttalt

(10.50
C14.06
C17.101
C13 911
C21.(10

Stockists of electronic equipment, speakers/kit', PA equipment plus huge

range of accessories  UK carriage/packing as indicated  E xport - prices on request

 All prices correct at 1/10; 80 E & OE All prices include VAT.

OPEN SIX DAYS
A WEEK

MULTIMETERS WK post etc leaf

enT101 1KVolt 10 ramp pocket 04-110
ATIMULT1 IK7Volt 12 range pocket ES.95
1111116 2KVolt 10 range pocket (11.95
ATI 2K.Volt 12 range pocket de luxe 02.95
Nnee 20ILVott 22 range pocket 010.98
YN36o7K 20KVort 19 range pocket
Plus hfe test £13.95
AT1020 20KVolt 19 range de luxe

hfe test £16.95
7061 501(Volt 36 range plus 10 amp
DC C19 9S
1761(500 30K.Volt 23 range plus 12A
OC-Cont test 021.50
A720 20K VOrt 21 range de luxe Plus
10A DC and SKV DC 021.95
AT209 SOKVott 21 range de hoe plus
10.4 DC C24.95
7040 20K Volt 26 range large scale,
10A DC plus SKV AC -DC (26.95
AT2060 50K Voll 10 range de luxe
plus Me test C211 50
A1210 100Kvo6 21 range de luxe
pluS 12A AC DC £29.95
340Til 100KVon 23 range phis hfe
checker and AC OC 10 amps C34.95

CHOOSE FROM THE UK's
LARGEST SELECTION

301 EDGWARE ROAD. LONDON, W2 1BN, ENGLAND. TELEPHONE 01 724 3564

citrieRF5.6e.reE

Send large SAE
(777.0 UK)

Schools, Companies
etc free on request.
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LIGHT SWITCH
An interesting device in itself, our light
switch can also form the basis of
more ambitious projects
porchlight, burglar alarm ...
the list is endless. Circuit design
by Keith Brindley.

Gof a light switch? No, but I've got a dark brown
multiplexer. Seriously though, this project using the
ETI multioption board is a must if you have

need of a sensitive light operated switch which operates
(turning either on or off) when the light exceeds a
predetermined level. Such a device can be the heart of
an automatic porch light, which turns on at dusk as the
ambient light level falls below a certain amount. It could
be used as part of a burglar alarm system - the switch
operating when light from, say, a burglar's torch
activates it.

The circuit diagram of the ETI Light Switch shows
the device in its low -light operating mode. When the
amount of light on the photocell, LDR1, is lower than the
preset amount, the relay is energised. Alternatively,
swapping LDR1 and R1 causes the relay to be energised
when the light exceeds the preset level.

A single operational amplifier is the active
component of the circuit and we have specified this as a
type 301. However, don't rush out specially to buy one if
you don't have one of these at hand, the only reason we
used this particular type was because we had one handy
at the design stage. Virtually any 8 -pin DIL op amp will
function in the circuit eg. 741, 748, 308, 3130, 351, etc
can be used as substitutes.

Construction
Construction, to use a well-worn phrase, is easy if

you follow our PCB layout. It is easier still if you have
the Multi -Option Board given free with this issue.

There are four links to make and these are best
inserted before the components. Next, insert the
resistors, the preset pot and the diode. Transistor Q1 is
inserted next to IC1, using three of the remaining holes
included in the board for a 14 pin DIL IC. Make sure you
insert Q1 and the IC the right way round. Finally, make
all the off -board connections to the battery, relay and
photocell and then switch on and try your completed
project The light level at which the switching action
occurs can by adjusted by PR1.

NOTE
ICI IS LM 301
0115 KIM.
DI M 1N4001

Fig.l. Circuit diagram. The switching threshold is controlled by PR1.

HOW IT WORKS

LDR1 is a light dependent resistor. The resistance between its
terminals varies in inverse proportion to the amount of light
which falls on its face - the greater the light intensity the less its
resistance. So when it is connected across a power supply with
another resistor in series, (Rl in this circuit), the voltage across it
decreases with light intensity.

ICI is a comparator which compares the voltage across the
LDR with a predetermined voltage, obtained via resistor chain
R2,3 and PR1. As the light level falls, the voltage across the 1,13R
rises until it exceeds the preset level at PR I. At this point the
output of IC1 goes high, turning on QI, which in turn, operates
the relay. DI prevents damage to Ql from any back EMT when
the relay is switched off.

Swapping the positions of LDR1 and 111 means that the
voltage al pin 3 of the comparator now rises with encrrastne, light,
so circuit operation is reversed.
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PROJECT: Light Switch

PARTS LIST

Resistors All NW 5%
RI 5k6
R2,1 2k2
R4 618

Potentiometer
PRI 22k miniature horizontal

Semiconductors
ICI 1.61301

Q1 BC 1821

131 1N4001

Miscellaneous
III Multi -Option Board
Relay [coil 120R)
LOR1 ORP 12
9 %. batters and connector.

PHOTOCELL
LOR1

BUYLINES

Nothing here that should cause any problems, all of the components are
easily obtainable items. Make sure you get a EtC182L the pin -out for the
130182isdifferent.

Camponerif overby.

ETI

IT'S A DOGS LIFE!
Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETIs with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour -plating your
archives.
Invest in an ETI binder. You know it makes sense.
You can have any colour you like as long as it's
black.

Price U.K. [3.95 including postage, packing
and V.A.T., oversees orders add 30p. Why not
place your order now and send the completed
coupon with remittance to:.

EASIBIND LTD., 4 UXBRIDGE STREET,
LONDON W8 7SZ. Tel: 01-727 0686

Please allow 3/4 weeks for fulfillment of order.

jes : I-

Easibuid 14d,4lbaridge St.Londcgt.W87SZ
Nat. Giro No. 5157552.

Ozder lb=
ELECTRONICS TODAY INTERNATIONAL
I enclose p.o./chegue value

for binders

Years required

BLOCK LETTERS PLEASE
Name

Addresa

0Data
Registration No. 307469

antarmatmi m
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WOULD WE
LIE TO YOU?

ectronics
.It's Easy

No, we wouldn't. Electronics is easy - unless you're trying
to learn about it from some dry -as -dust textbook containing
page after page of equations. What is needed is a comprehen-
sive and simply -written guide which explains the theory -
and the practice - of electronics step by step. So we've
provided such a guide, by collecting together our popular
series Electronics - It's Easy. Originally published in three
parts, the demand was so great that we have reprinted it as
a single volume.

Electronics -- It's Easy looks clearly and logically at
the whole of this far-ranging subject, starting with the basic
concepts and working through to the how and why of
today's technology. You can obtain your copy by sending a
cheque or postal order (payable to Modmags Ltd) for £3.60
plus 80p postage and packing to: Sales Office (Specials),
Modmags Ltd., 145 Charing Cross Road, London WC2H
OEE. Please write your name and address on the back of
your remittance.

ETI NOVEMBER 1980

4? %

C300IES200
high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.
S ore 1. r e has sold in its thousands  ...nil( mad.. !um

-y firms but atNe in Quality in to, e
coil ignition , ltr%

S 200. A high performance inductive discharge ignite:an inc.
, integrated ['frost (special selection) electronic vanaL . -

i,'t maxorroses spark energy at all speeds1 purse, proses °,
overcomes contact breaker problemso Cal goer nor (protects hoar

cony bum Output Nthadthni earth only Compatible with all rev counters
C 300. In it's ready built lam 1C30001 it came lop of all systems tested

an independent national authority July '79 A MO energy
apaCitnre discharge Ignitoon incorporating a high output snon

I, roof inverter top grade Sweddh Output capacitec pulse Processor
'pas trans,pent overload protection. Fast nse bidirectional output

teal for I urn Imes -lion. 'eons carburetor:on. Oily engines Compatible v..11
-lost rev. counters (Low cost adaptors avadapie (0r taro cases
APPliCahOO fist enclosed wrih each kit. Note Vehicles with Smiths
,sage rev counters code RVI on dial will reavee adaptor type ICI I

Whet's in the kits. Surefire's own Precision anodised aluminium
.truded case PC mounted securely changeover switch. static
'rump light Special selection Motorola sent, -Conductors. Copilot°,

austere Sic selected after 5 years experience Glass fibre l>rb
DmOldta down Wiest washer

F illy illustrated cornprehanswe instruetrons
tOlrece,ical Nick up srrvirr

Sordtron SRyser IWO Ltd. Dept. Etta
day.. eudd.nas. Lew.. grist& Seed. Den. OA2 3ef. . Tel Seth (0225)
332317

t.ty
ran., rig

E S200 r,, 1 Ca-isf, £5115

C300 Pas sle EP14. f 15 15

C300. Nes -4 (P11 (1515
Twee Adapt. TO (390

Chu Nu

63



114

+Ife lolao Outpul LOOM
80

d.

Seeporarr Ire 100 moan

Owego .01164 IOC!

Frouseve reostae Moored rt ISO sun 2514, 20.111
4004,6 t9 4 71(

125 row OAS
50 Mar

toe Id ohms

SPECIFICATIONS

Envoi T le 0  50 emus 4 ohms load 0I 1.

Or eeefone 205.908100e36am

1 "

TOPE pop so td m a moheft for bob poser

Piton ...stem col 0. hip poor dorrest8 oven.
oplcrotons -Alecends, pew amPbdors Pubhr

Ma ce tele on tel span Caen centime., A large spree
The cro rf pOlteled opals, Pew camping of Me bead

meow to us Or me al propply rated 8401194.19411.

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT

POWER AMP
KITS.

In tin 10 boodd tom
Cl l sadyrolryd ot(Ilfol

mad ebbed reer II no

:cape' stags uses low 115 can' W4,5 no'res.. ,

toe *Avid to used. reeve a toll mewed 'loped
The PC Speed n anawnige 'treed and reacIr to dnIll:
in, o1censsuchoe. sod It, Summon chassis re
preformed Ind mate Io s4ro4,04or1111 48Parl.

r48 eorCur1diegroos

125 well poem IMP kr,

ACCESSORIES f1.00Sates S soups% electolvt.c ohs 20o PIP

&Jamie Mane Parr SuptEY bfPlf7. 50
Ors ft 75 .68

Whom lea oem poser amp

9.5o ;Am
(100 Pio

ACCESSORIES available only when purchasing packs

ism

AS FEATURED IN
PRACTICAL ELECTRONICS

OCTOBER ISSUE

II I I

BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER fe
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ON SALE
OCTOBER 10th

Thirty Pound Synthesiser

No, not weight, price! That's right, for around thirty quid you can build yourself this high
quality, versatile and above all, economical synthesiser. Create outlandish noises, scare
Your granny, even play a few tunes. This easy -to -build unit features the latest 151
technology to reliably generate the sounds.

We're keeping quiet about the technical details, walls have ears and all that. Suffice it
to say that this is the design you've been waiting for. You have four weeks, starting from
now to find your £30. It'll be money well spent, we promise you that.

Electronic Hand Grenade

You'll get a real 'bang' out of this new game. It's the electronic version of that old parlour
game 'musical chairs'. The grenade is passed around a circle of players, the longer it is
held the greater the chance it will go 'off'. The person that has it then leaves. This in-
genious little circuit will provide hours of amusement at parties and can be built by even
the most inexperienced constructor in just a couple of hours.

et

Guitar Sound Shaper

Gasp, shock, horror, you haven't heard of a Guitar Sound Shaper before. Shame on you.
How can you ever hold your head up in decent company? People like you give our hobby
a bad name, no wonder dogs cross the street when they see you. There's only one thing
you can do, rush out and get next month's copy of HE or forever be a social outcast.

Battery Eliminator

This 35 kilowatt laser is guaranteed to instantly vapourise any battery from a HP7 to a
PP9. Batteries are really becoming a nuisance. Stop their takeover right now. The HE bat-
tery Eliminator will forever remove the menace of the dry -cell. Just plug it into your local
mains socket and laugh as you count all the money you'll save. Actually it's not really a 35
kilowatt laser but it will save you a few quid. Look out for it in next month's bigger -than -

ever issue.

Transistor Tester

What can we say? Not a lot really, we don't have to tell you that this is the most advanced
design ever to measure the collector current of a BC109, you know that already because
it comes from Hobby Electronics!

Stereo

Now for the first time anywhere this century Hobby Electronics has commissioned that
Master of the Microcircuit, the Baron of the Breadboard, that well known man of digits,
Ian Sinclair (who?) to write the definitive lowdown on Stereo. What is it, how does it do it,
what do I do with it? These are just some of the questions that will finally get answered
next month in this exciting top-level feature.

The items mentioned hero Sr. those planned. but unforeseen eilettuaneteineee may 'Moot the actual contents.
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RADIOACTIVITY
Spend the last three minutes before the bomb drops reading A.S. Lipson's
excursion into that frazzling phenomenon of modern physics
radioactivity

In the last few years of the nineteenth century, a French
scientist by the name of Henri Becquerel was fiddling
about with some uranium compounds, trying to in-

vestigate their fluorescent properties. During the course of his
work, however, and almost completely by chance, he
discovered something quite different. These compounds
could fog photographic plates, even if the plates were wrap-
ped in black paper to keep out light! Henri Becquerel had
discovered radioactivity.

One Into Three
As more and more work was done on the new phenom-

enon, it was eventually found that there are three main types
of radiation. These are known, respectively, as alpha, beta and
gamma rays, after the first three letters of the Creek alphabet
(scientists and mathematicians long ago ran out of English let-
ters to use as symbols. In fact, they're running short of Greek
now, as well. Hebrew letters - Oy Vey! - are beginning to
come into use for some things).

What makes the three types of radiation different from
each other, though? Suppose we have a lump of some radioac-
tive material. We know it's giving off rays of some sort, but
how do we find out which type they are?

Eeny Meeny . . . .
Well, actually it isn't all that bad. The three radiation

types have quite different properties from each other and it's
quite easy to tell the difference between them. One of the
simplest ways is based on their different penetrating powers.
Alpha rays, you see, don't take an awful lot of stopping. Even a
moderately thick piece of paper in the way is enough to cut
out most of them. Beta and gamma radiation, however, are
not stopped so easily. It takes several millimetres of
aluminium or lead to block off beta radiation effectively and
as for gamma - nothing short of several centimetres of lead
will stop that.

Shields Up, Scotty
Suppose, then, that we have a radioactive source and

some means of detecting radiation, such as a Geiger counter
(Fig.1). If we find that the radiation from the source is cut off
when a piece of card is placed in front of the detector, then it is
very likely that the radiation is alpha type. If the radiation is
virtually unaffected by card, but is effectively stopped by
5 mm or so of lead, then it is probably beta radiation, whereas if
it is only reduced by placing several centimetres of lead in the
way, it is most likely to be gamma radiation.

Some radioactive materials give off more than one type
of radiation, but, by finding the amount by which the radiation
is reduced with different thicknesses of shielding, the amounts
of each type present can be discovered. (Easy, Innit?).

El .....

.. ..
DETECTOR

RADIOACTIVE
SOURCE

SHIELD

Fig.1. Alpha particles are slopped by thick paper. Beta particles are stopped
by several millimetres of aluminium or lead. Gamma rays can only be stopped
by several centimetres of lead.

There are other ways of detecting the difference between
the three types of radiation. For instance, in an electric or
magnetic field, alpha particles will be deflected one way and
beta particles the other way, while gamma radiation remains
unaffected. This is because alpha radiation carries positive
electric charge, beta radiation carries negative charge and
gamma radiation is neutral. By finding which way the radia-
tion is bent in an electric or magnetic field, then, it is possible
to work out what type of radiation it is (Fig.2). It is this method
of detection, in fact, which is used by physicists to detect
many other less common types of radiation and subatomic
particles encountered in nuclear physics.

But What Are They?
So far, we have only looked at the different ways in which

alpha, beta and gamma radiation behave without really say-
ing much about what they are. What is it that makes a beta ray
different from an alpha or a gamma ray? Why should alpha
and beta radiation carry electrical charge - alpha positive
and beta negative - while gamma radiation is neutral?

The Gamma Story
Light can be thought of as a wave of electromagnetic

radiation travelling through space with a speed of nearly
300,000 kilometres per second with a wavelength of between 4
x 10 -'and 7 x 10- 7 metres. In fact, the wavelength determines
the colour of the light. There is, however, other electro-
magnetic radiation, travelling with exactly the same velocity
as light and identical to it in every way except that of wave-
length. Radio waves, for instance, are this type of radiation.
but with much longer wavelengths (up to thousands of
metres). Gamma radiation is also this sort of electromagnetic
radiation, but with a much shorter wavelength than light
(anything under 10- lbor10 -"metres).

Gamma radiation, then, is very short wavelength electro-
magnetic radiation and as such it carries no electric charge,
any more than light or radio waves do (F ig.3).
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Fig.2. Alpha or beta particles carrying electrical charge can be deflected by
elecinc of magnetic fields. Gammarays which are neutral, are not deflected.

A,B, . . .
Alpha and beta radiation are a little harder to explain. The

atom consists of a very small, central region - the nucleus -
which carries a positive charge. Surrounding the nucleus, and
taking up the bulk of the atom, are electrons, which, being
negatively charged, counteract the positive charge of the
nucleus and make the atom as a whole neutral. The nucleus
consists of two types of particles - protons and neutrons. Pro-
tons are positively charged and neutrons, as the name in-
dicates, are neutral. The number of protons in the nucleus
decides which element the atom belongs to. The number of
neutrons present doesn't matter so much, but in most atoms
there are at least as many neutrons as protons. (One notable
exception is hydrogen, which has a nucleus consisting of just
one proton). The protons, you see, being positively charged, all
repel one another. The neutrons, by some mechanism still not
properly understood, seem to hold the whole kaboodle
together in a relatively stable lump. In some atoms, however,
- particularly the larger ones, with more than 90 or so protons
- the nuclei are not quite stable enough. in fact, they are
liable literally to fall apart! This, as you probably guessed, is
where the alpha and beta radiation comes in

Let There Be Helium
It turns out that there are two ways in particular in which

atoms 'like' to fall apart. One of them is by giving off two pro-
tons and two neutrons together, in a lump. In fact, this 'lump' is
exactly the same as a normal helium nucleus, carrying the
positive charge of two protons. It is this positively charged
helium nucleus, which unstable atoms tend to release, that we
call the alpha particle.

And what of the beta particle? Well, it was found by ex-
periment that beta particles are actually free electrons.
Because of this, you might be tempted to think that it was one
of the electrons from around the atom, which has been releas-
ed. This is not, however, the case. (It's such an obvious explana-
tion that it can't possibly be right - Murphy's Law). Occa-
sionally, within the nucleus, a neutron will turn into a proton,
giving off an electron - and, at the same time, another parti-
cle called an anti -neutrino. The anti -neutrino really belongs in
an article by itself, so we'll pass it by. except to say that it has
no charge, little or no mass, and is virtually impossible to
detect, although it is undoubtedly one of the most intriguing
particles discovered yet. The electron given off when this hap-
pens is (you guessed it!)the beta particle.

We can see, then, that, although we say alpha, beta and
gamma 'rays', only the gamma type is a ray. The other two
types are really particles. However, when they occur in
streams with large numbers of the particles, it is just as con-
venient to call them rays.

RADIO
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Fig 3. The electromagnetic spectrum.
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Fig.4. Circuit diagram of a GeigerMulter tube radiation detector.

Lead Into Gold
A while back, we stated that the number of protons in the

nucleus determined which element the atom belongs to.
However, when alpha or beta radiation is given off, the
number of protons changes (with alpha radiation, it decreases
by two, and with beta radiation, it increases by one). Hence,
when atoms 'decay' radioactively, by giving off alpha or beta
radiation, they actually turn into other elements! Interestingly
enough, the particular elements they turn into, when possess-
ing the numbers of neutrons actually available, are not always
themselves stable and so they may decay further. For instance,
if you take an atom of astatine with 85 protons and 132
neutrons in the nucleus and allow it to decay radioactively,
then it would decay into a bismuth atom by giving off an alpha
particle Now, although a bismuth atom with the right number
of neutrons (126) is stable, the bismuth atom produced from
astatine has 130 neutrons. Because of this, it is unstable, and
will itself decay (usually giving off a beta particle, but occas-
ionally an alpha). It is possible, in fact, to find whole chains of
elements, which decay radioactively into one another!

Age Before Theory
One of the most exciting applications of all this (yes, it

isn't just theory; there actually is a use for it) is in radio -carbon
dating, in which it is possible to tell the age of an object from
measurements of the amount of radioactive carbon in it. That,
however, is another story altogether . . . ETI
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QUARTZ LCD
11 Function
Slim Chronograph -4}11----

l-1-

0304'5
NOY% Mom me

B P-ITH
Neva.. .1.10 do,

0:0000
Me oars ,10 '00

6 digit, 11 functions,
Hours, mins., sacs., day.
date, day of week,
1/100th, 1/10th, secs.,
10X secs., mins.
Split and lap modes.
Back -light, auto calendar
Only emm thick.
Stainless steel bracelet
and back.
Adjustable bracelet.

SAME DAY DESPATCH
M3 Price includes POST & PACKING

Price only
£7.95

Also millet:Pc

SOLAR CHRONOGRAPH
sae Price MOS I

QUARTZ LCD
ALARM
with Snooze Alarm

12:304
Mows ..os soft

B P-1TH
Woe. Am dry

7:30R

6 functions plus Alarm.
Conference signet,
5 minute snooze alarm,
Conference signal sounds
4 secs. before main alarm
to give advance warning
and an option to cancel.
Snooze sounds 5 mins.
after main alarm and is
always proceeded by the
conference signal. Price only
SAME DAY DESPATCH. £7.95
M4 Price includes POST & PACKING

QUARTZ LCD
ALARM CHRONOGRAPH
with 12/24 display

12:30L;
Main min....
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M* <We Ory

Mw wic I 1091.

7:30R
Hours, mins, Secs, day
of week. Month, date;
day of week, alarm,
hour, mins., a.m./P.m.
24 or 12 hour display
mode. Alarm test.
Chronograph, lap
time, stop watch 1/10
WS.

Price only
£11.95

Also available

SOLAR ALARM CHRONO
M7 Price 017.915

M$4 Price includes POST & PACKING

QUARTZ LCD
Ladies Day Watch
Hours, mins., secs., day.
date, back light, auto
calendar.

12:30
NOW,

pi
1.010 aw

Lis
tees

Fully adjustable bracelet.
Only 25 x 20mm and
6mm thick.
Silver or Gold.
M15 SAME DAY DESPATCH.

- _- _

Price only
£4.95

P.&P. included

QUARTZ LCD
Ladies Cocktail Watch
Beautifully designed with a very thin bracelet.

12:30
Neon

B !Li
Men*

Lis
sem

Hours., mins., secs., day, date,
backlight and autocalendar.
Bracelet fully adjustable to
suit slim wrists.
State Gold or Silver finish.
Only 25 x 20 x 6mm.
M18 SAME DAY DESPATCH

Price only
£10.95
P.& P. included

METAC GUARANTEE
All METAC products carry 12
months guarantee and we also
refund your money if not satis-
fied with our goods or service in
the first 10 days.
METAC's well equipped service
centre minimises service delays.
Please note, we do not delay
your order to clear cheques.
Telephone your order using

Barclaycard/Access
Number on on

HANIMEX Electronic LED
Alarm Clock
Features and Specification:
Hour, minute display. Large LED display with
P.M. and alarm on indicator. 24 Hours alarm
with On/OH control. Display fleshing for power
loss indication. Repeatable 9 -minute snooze.
Display bright/dim modes control. Size: 5.15"
x 3.93" x 2.36" 1131mm x 11mm x 6Ornm).
Weight: 1.43 lbs (0.65 kgl.

M13

Pricr, only Mains operated.

£10.20 Thousands sold)

QUARTZ LCD
5 Function
GENTS/BOYS
Hours, mins., secs.,
month, date, auto
calendar, back light,
quality metal
bracelet. 6mm thick.

12:30
Moos TM

114
dr*

Lis

ice..

Price only
M1 SAME DAY DESPATCH. £5.95 P.& P. included

03272 -

5983

panazocare

24 hour answering
service

OR COMPLETE
T1-1

COUPON

WHOLESALE MAIL ORDER
Send for our trade price list and order

details. Sell our products to your
friends and earn yourself

£££'s



NEW 24 HOUR
DESPATCH SERVICE

METAC have opened a new even
faster Mail Order and Service
Centre at DAVENTRY. Orders
received before 3.30 p.m. will be
despatched same day.

VISIT OUR ELECTRONIC TIME
CENTRES AND SEE ONE OF THE MOST
IMPRESSIVE QUARTZ WATCH RANGES

IN BRITAIN

QUARTZ MELODY
Alarm Chronograph
INCREDIBLE WATCH 34 Functions

1.
-1
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)
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awwwwiri

5 independent working modes,
day of week in English, French
or German. IJust select the one
you like). Hours, mins., secs.,
day, date, countdown alarm,
dual time zone, 1 /100th sec.,
stopwatch. Lapisplit time,
1st and 2nd place times.
Melody test function.

M30 SAME DAY DESPATCH

Price only
£16.95

Price includes
POST &
PACKING

METAC IN

LONDON
377 EDGWARE ROAD. LONDON. W2

01.773 4753

EE OUIENSWAY, LONDON, W2
Opposite Bayswater Tube Stamm

Shop wen 12 hOtos day 7days, week
&Waited in the bean of London s festimoymg electrOngil area
very large selection of *who, and consume, electronics
coodorts Also many began discount. mkt items
2nd only to Oxford Street this rs London s round the.uo. I
international tourda area An excellent seleclon al expense,
tango* wiRtheit. Pius at Me popular models

METAC IN

NORTHAMPTON
11 ST GILES SQUARE. NORTHAMPTON

Tel (0104136660

An excellent PNICTION Of wncAn and Neetron,cs This shop also
na$111111$4800* one wow wooden torrent or buy

SEIKO ALARM
CHRONOGRAPH

With WEEKLY Alarm,
Hours, mins., secs.,
month, date, day,
am/pm. Weekly alarm
- can be set for
every day at designated
time, e.g. 6.30 am on
Monday, Wednesday
and Friday. Alarm set
time displayed above
time of day. Full
stopwatch functions,
laptime, split etc.

I

SAME DAY
DESPATCH.
M10

POST COUPON TO:

1111111

Price only
£49.95

including POST & PACKING

METAC IN

DAVENTRY
17 HIGH STREET. DAVENTRY

Situated in the middle of Douentry. only a 17100 Walk horn Meta,. -

Mari Order Canna the shop SICGAS  wide range of watches an..:
',sumer electronic products You may also rent or b n.
i..YOne and video recorders Mina

METAC IN

LEICESTER
OMNI SHOPPING CENTRE. 27 MARKET STHEET

LEIC

Situated in the Omni walk round shopping centre Malec et Omni
stocks an excellent range of ptial,ty watches at very alnactna

a

NEW SEIKO

SEIKO

Rif TIME

BEL TIME
RULER
CASIO

C RON

' AFALGAR

ALSO IN STOCK
Ogital Analogue

Chono
James Bond Memory Rank
Now only
Pco-Outorl,
50 Function
All Singing an Dancing
will Commuter

Alarm

£73
£39

£29.95
£12.95

Chronograph £10.95
SoYss Dgnal and CluansiAnatogue Collection
Alarm Chrono Lowest price anywhere Send I,
details
Korean Waterproof ladles and Gent s Snia
Alarm Chronographs etc
Oigitel-einaNgue
Alarm Chon,graph £29.95

tat4OhOn n, popular Dust -tone. Alarm. Countelbo,
Mos. iKi.es and Gent s MINN'S

WANT TO KNOW HOW
THEY WORK?

',end Li std we wdl lend yOu tN 40.pag Watch Rport A
ecnn,cal survey which descrtbes .n dieted the lonenon and
.Maranon 00 electronic wenches in a cOrepletely unbiased and
illectne wary

a

MAIL ORDER
Mail 0,04. d a SAe and smote way 10 purchase 90001 Tau Sib
well protected by the co, turns, me: ardor lows and et Mese we
..,ent.na a lost service with a genuine 10 day horn* approval

scheme You may examine Any morthend,se purchased INOuOlh
cyder Onntion in yOur Own horn., for 10 Oily, at no [wit to

v^ NI postal charges are pre paid IN IMMO
mionmanon on Mmac Mad order prOthx.1% send for ovr

' 'Mute brtpr how. and *11Th Ca...either] tO
FTAC ELECTRONICS LITERATURE. 47 51014 STREET.

DAVENTRY. NORTHANTS.

METAC (24 hour despatch centre), FREEPOST, 47a High Street, Daventry, Northants.

I

I

I

PLEASE COMPLETE BOTH COUPONS

FROM

Please send me

I enclose P.O./Cheque value

Barclaycard/Access No.

Name

Address

I

I

I

I

I

METAC ELECTRONICS & TIME CENTRE, (H E)
67 HIGH STREET, DAVENTRY, NORTHANTS.

Name

Address

I
POST, PACKING AND VAT INCLUDED IN PRICE.
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DMM SURVEY
The DMM is an invaluable aid to both the handyman and the
professional. Tina Boylan explores the low cost end of the
digital multimeter market.

The seventies saw the emergence of the digital
multimeter onto the test equipment market and
since Fluke produced the 800A in 1972 an explosive

growth in production and design has been witnessed. A
short life -span (three to five years) and the continuing
introduction of new models from America and the Far
East. as well as from Great Britain, has ensured lower
prices and improved performance. The original LED
display has been forsaken for the LCD display, despite
early teething problems like poor refractory angle, slow
response and blackening after two or three years. The
LCD display now boasts a life of ten years.

Analogue to Digital
The analogue meter has been with us for as long as

80 years and, despite its low cost, it contains some
unwelcome characteristics which have caused problems
in testing and for many of these problems the digital
multimeter provides a more reliable service. Primarily
the analogue meter contains moving parts which are
prone to damage, overload, reverse polarity and wear.
On the other hand the digital multimeter contains only
electronic components, up to 20% of which may be used
solely for protection purposes, and these, as well as
being more rugged, mean that the meter itself can be
made smaller and lighter than its analogue counterpart
- by virtue of the latest integration methods.

As far as hand-held DMMs are concerned, those with
standard features. (voltage, current, resistance) are sure
to continually drop in price, thus serving the end of the

AVOMETER DA211
PRICE. E45.00 ex. VA1
BATTERY: Single 9 V dry cell
BATTERY LIFE: 200 hours approx
DIMENSIONS: 90 x 171 x 31 cm
WEIGHT: 280 g
SELECTION OF RANCE OR FUNCTION 8 in -line push buttons
FUNCTIONS: Voltage, current. resistance
DC VOLTAGE RANGE: 5 ranges. 200 mV to 1000 V
AC VOLTAGE RANGE 5 ranges, 200 V to 1000 V
DC AND AC CURRENT 4 ranges. 200 uA to 200 mA plus 5th range
measuring up to 10 A DC.
RESISTANCE RANGE: 4 ranges, 0 and 2M0 plus low voltage diode test
facility.
DISPLAY 3% digit LCD
HEIGHT OF DISPLAY CHARACTERS: 13 mm
READING RATE: 2.5.'S
OVERLOAD PROTECTION. 500 mA fuse
OTHER FEATURES: Auto -polarity. auto -zero.

ETINOVEMBER 1990

market traditionally held by the low cost hand-held
analogue meter, while it maintains enough room to
expand the capabilities of the same size meter for
including complicated features.

For the professional, analogue meters can still
appear to provide better testing facilities, particularly
where bench -top models are concerned, but this is a
myth which is fast being disproved by the technical
advances being made in the DMM field. Until recently
digital versions gave difficulty in reading transients or
peaks because of the rapidly changing display, due in
part to the fast analogue/digital conversion times of the
DMM. The latest models now incorporate a peak reading
memory, and these even take the guesswork out of
watching a moving needle and making approximate
readings.

Microprocessors
Present trends in DMM development are focusing on

the use of microprocessors- in their will
make the instrument easier and faster to use, as well as
making it more powerful in terms of computational and
mathematical facilities. This coupled with lowering price
trends will mean that the man in the street will soon have
a sophisticated DMM for his handyman activities while it
remains an essential to the engineer and technician.

ETI has compiled a list of some of the low priced
DMMs, both of the hand-held and bench varieties, to
give some indication of the diverse types which are
currently available.
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AVOMETER DA212
PRICE: E65 00 ex VAT
BATTERY: Two R6 (HP7)
BATTERY LIFE: Approx. 200 hours

'DIMENSIONS: 160 x 96 x 47 mm
WEIGHT 3408
SELECTION OF RANCE OR FUNCTION: Rotation of two selector
switches.
FUNCTIONS: Voltage, current, resistance
DC VOLTAGE RANGE: 5 ranges. 200 mV to 1000 V
AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V
DC AND AC CURRENT: 200 uA to 1000 mA
RESISTANCE RANGE: Two voltage levels, Hi or Lo, by push button
DISPLAY 31/2 digit LCD
HEIGHT OF DISPLAY CHARACTERS: 13 mm
READING RATE: 2.55
OVERLOAD PROTECTION. to 1000 V on voltage ranges and 250 V on
all other functions.
OTHER FEATURES. Controlled by on/off switch, auto -polarity, auto -
zero, battery low indicator.

BECKMAN RMS 3030
PRICE. E176.00
BATTERY 9 V transistor type
BATTERY LIFE: 2,000 hours
SELECTION OF RANGE OR FUNCTION: Rotary welkh
FUNCTIONS. Voltage, current, resistance, AC voltage and current in
true RMS
DC VOLTAGE RANGE: 5 ranges, 200 my to 1500 V
AC VOLTAGE RANGE: 200 mV to 1000 V in true RMS
DC AND AC CURRENT. 200 uA to 2 A
RESISTANCE RANGE 6 ranges from 200R to 2M0
DISPLAY 31/2 digit LCD
OVERLOAD PROTECTION: Input up to 1500 V DC or 1000 V RMS,
resistance up to 300 V DC or RMS. Current inputs with 2 A fuse, 10 A
range up to 20 A for 30 S.
OTHER FEATURES Instant continuity test, RMS input accuracy is
0 5%, battery low indicator, calibration guaranteed for one year.

92

BECKMAN 3020
PRICE: E115 00
BATTERY. 9 V transistor type
BATTERY LIFE 2,000 hours
DIMENSIONS: 17 4 x 9.3 x 4.6 cm
WEIGHT: 453 g
SELECTION OF RANGE OR FUNCTION. Single central dial
FUNCTIONS. Voltage, current, resistance
DC VOLTAGE RANCE: 5 ranges, 200 mV to 1500 V
AC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V
DC AND AC CURRENT: 5 ranges. 200 uA to 2 A. Separate input extends
this to 10 A.
RESISTANCE RANGE 6 ranges from 200R to 2M0
DISPLAY 31/2 digit LCD
OVERLOAD PROTECTION. Voltage input protected to 1500 RMS AC.
Resistance protected to 300V DC or RMS AC Current inputs with 2 A
ruse.
OTHER FEATURES Insta-Ohmsrm instant continuity test indicator,
semiconductor test function provides 5 mA of test current, accuracy
within 0.1% f 1 digit on all DC voltage ranges, battery low indicator.
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FLUKE 8022A
PRICE: E75.00
BATTERY: 9 V
BATTERY LIFE Alkaline 200 hours, zinc -carbon 150 hours.
DIMENSIONS: 18.0 x 8.6 x 4.5 cm
WEIGHT: 37 g
SELECTION OF RANGE OR FUNCTION 8 in -line push buttons.
FUNCTIONS: 6 functions. 24 ranges
DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V
AC VOLTAGE RANGE. 5 ranges, 200 mV to 750 V
DC AND AC CURRENT: 4 ranges, 2 mA to 2000 mA
RESISTANCE RANGE: 200R to 20M
DISPLAY: 3'/ digit LCD
OVERLOAD PROTECTION: Withstands 500 Von resistance. 1000 Von
voltage, 2 A on current and 6 kV voltage transients.
OTHER FEATURES: Auto -polarity, auto -zero, battery low indicator, Tilt
Stand

FLUKE 8024A
PRICE. E135.00
BATTERY: 9 V
BATTERY LIFE: Alkaline 200 hours, zinc -carbon 150 hours
DIMENSIONS: 18.0 x 8.6 x 4.5 cm
WEIGHT: 480 g
SELECTION OF RANGE OR FUNCTION: 8 in -line push buttons.
FUNCTIONS: Voltage, current, resistance, conductance, temperature.
continuity, level detection.
DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V
AC VOLTAGE RANGE: S ranges, 200 mV to 750 V
DC AND AC CURRENT 4 ranges, 2 mA to 2000 mA
RESISTANCE RANGE. 200R to 20M
DISPLAY 3% digit LCD
OTHER FEATURES Audible continuity test, fully compensated direct
temperature readings from 0°C for any K -type thermocouple, peak hold
feature for transient signals, auto -zero. autopolarity.

FLUKE 8010A/8012A (Bench Top)
PRICE: 8010A. E159.00

8012A E19900
BATTERY: Option of rechargeable NiCad batteries (-01) series)
BATTERY LIFE: 40 hours for DC voltage, 10 hours on other
measurements.
DIMENSIONS: 6 x 22 x 25 cm
WEIGHT. 1.08 kg
FUNCTIONS: Current, voltage, resistance, conductance, high current
DC VOLTAGE RANGE 5 ranges. 200 mV to 1000 V
AC VOLTAGE RANGE: 5 ranges, true RMS, 200 mV to 750 V
DC AND AC CURRENT. AC: 5 ranges, 200 uA to 2000 mA

DC: 4 ranges, 200 uA to 2 A
RESISTANCE RANGE: 6 ranges, 200R to 20M, 8021A low resistance 2R
to 20R
DISPLAY: 3% digit LCD
OTHER FEATURES Battery low indicator, one year guarantee, auto -
zero. auto -polarity, touch and hold, 8012A has two additional low
resistance ranges.
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FLUKE 80.50A (Bench Top)
PRICE E199.00
BATTERY: Rechargeable battery option (-01 series)
FUNCTIONS Voltage (including AC voltage in true RMS,
current, resistance, conductance, relative reference, direct readings in

 decibels 39 measurement ranges
DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V
AC VOLTAGE RANGE 5 ranges, 200 mV to 750 V
DC AND AC CURRENT: S ranges, 200 uA to 2000 mA
RESISTANCE RANGE: 200R to 20M
DISPLAY: 4% digit LCD
OVERLOAD PROTECTION. Voltage: 750 V AC or 1000 V DC.
Resistance 300 V DC, short transients to 6 kV 2 A fuse for current input
plus heavy duty fuse
OTHER FEATURES Microprocessor control, DC accuracy of 0 3% for
one year, safety indicator for input above 40 V.

HEWLETT PACKARD 3476A(34768 (Bench Top)
PRICE 3476A E12600

34768:E155
,:=T4: BATTERY Rechargeable NiCad batteries with 34768

BATTERY LIFE: 8 hours with 3476B
DIMENSIONS. 58 x 168 x 206 cm
WEIGHT: A: 0.77 kg, B: 097 kg
FUNCTIONS. Voltage. current, resistance

DC VOLTAGE RANGE: 100 uV to 1000 V
AC VOLTAGE RANGE: 3.3 mV to 700 V (RMS)
DC AND AC CURRENT AC 3 3 mA to 1 1 A

DC: 100 uA to 1.1 A
RESISTANCE RANGE. 1120 to 11M
DISPLAY: LED
READING RATE: 3.5
OTHER FEATURES: Autorange, auto -polarity, auto -zero.
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KAISE MODEL SK4100, SK4110
PRICE: SK -6110: E56.48, SK4110: E6517 ex VAT
BATTERY: Two 1.5 V, UM -3 or AA
BATTERY LIFE: 200 hours continuous operation
DIMENSIONS: 155 x 85 x 28 mm
WEIGHT: 250 g
SELECTION OF RANGE OR FUNCTION. Rotary switch
FUNCTIONS: Voltage. current, resistance, low -power resistance.
DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V auto ranging
AC VOLTAGE RANGE 4 ranges, 2 V to 600 V
DC AND AC CURRENT: 20 mA to 200 mA
RESISTANCE RANGE: 200R to 2M0 and low power resistance 2k0 to
2M0
DISPLAY: Ph digit LCD
HEIGHT OF DISPLAY CHARACTERS: 10 mm
READING RATE: 2/S
OTHER FEATURES: Auto display, auto ranging, range hold function,
overrange indication, battery low indicator, asx accuracy, SK6100
has continuity check with buzzer, 5K-6110 has 10 A AC/DC range.

KAISE SK4200, SK4220
PRICE SK -6200: £34.74, SK4220: £43.43 ex VAT
BATTERY Two 1V5 type UM -3 or AA
BATTERY LIFE. 200 hours continuous operation.
DIMENSIONS: 155 x 65 x 28 mm
WEIGHT: 250 g
SELECTION OF RANGE OR FUNCTION: Rotary switch
FUNCTIONS: Voltage, current, resistance and low power resistance.
DC VOLTAGE RANGE: 200 mV to 1000 V auto ranging
AC VOLTAGE RANGE: 2 V to 600 V auto ranging
DC AND AC CURRENT: 200 mA, SK4220 only 10 A
RESISTANCE RANGE. 200R to 2M0
DISPLAY: 31/2 digit LCD
HEIGHT OF DISPLAY CHARACTERS: 10 mm
READING RATE: 2/5
OTHER FEATURES: Full auto ranging, auto display, range hold
function, overrange indication, 0,8% accuracy, battery low indicator.
SK -6220 has 10 A AC/DC range.

KEITHLEY 169 (Bench Top)
PRICE: E110.00 plus VAT
BATTERY: Six 1V5 "C" cells
BATTERY LIFE: 1.000 hours carbon -zinc, 2000 hours alkaline
DIMENSIONS: 85 x 235 x 275 mm
WEIGHT: 1.4 kg
SELECTION OF RANGE OR FUNCTION: Colour -coded push button
switches.
FUNCTIONS: Voltage, current, resistance
DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V
AC VOLTAGE RANCE S ranges, 200 mV to 1000 V
DC AND AC CURRENT: 5 ranges, 200 uA to 2000 mA
RESISTANCE RANGE: 6 ranges, 200R to 20M
DISPLAY: 31/2 die LCD
HEIGHT OF DISPLAY CHARACTERS: 0.6 -
OVERLOAD PROTECTION: Voltage to 1400 V peak, resistance to 300 V

RMS, current by 2 A fuse
OTHER FEATURES: Auto -zero, out of range indication.
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FEATURE: DMM Survey.

KEITILLIY MODEL 130
PRICE: E79.00 ex VAT
BATTERY: 9 V alkaline or carbon -zinc
BATTERY LIFE. Alkaline 200 hours. carbon -zinc 100 hours
DIMENSIONS: 178 x 78 x 38 mm
WEIGHT: 4001
SELECTION OF RANGE OR FUNCTION: Rotation of two selector
switches.
FUNCTIONS. Voltage, current, resistance
DC VOLTAGE RANCE: 5 ranges, 200 mV to 1000 V
AC VOLTAGE RANGE: 5 ranges, 200 my to 750 V
DC AND AC CURRENT: 5 ranges. 2 mA to 10 A
RESISTANCE RANGE. 200ft to 20M
DISPLAY: LCD
HEIGHT OF DISPLAY CHARACTERS: 0.6 -
OVERLOAD PROTECTION: mA input: 2 A fuse (250 V) externally
accessible; 10 A input. 20 A for 15 S unfused.
OTHER FEATURES Auto -zero. auto -polarity, stand mounted,
overrange indication.

LASCAR LM100 Meech lop,
PRICE: E88.61
BATTERY: PP7
BATTERY LIFE: 2.000 hours
DIMENSIONS: 60 x 210 x 255 mm
WEIGHT: 1.2 kg
FUNCTIONS: 5 functions. 25 ranges
DC 6 ranges. 200 mV to 1000 V
AC VOLTAGE RANGE: 6 ranges, 200 mV to 1000 V
DC AND AC CURRENT: 6 ranges. 200 uA to 20 A
RESISTANCE RANGE: 200R to 20M
DISPLAY: 3% digit LCD
HEIGHT OF DISPLAY CHARACTERS: 12.5 mm
READING RATE: 31S
OTHER FEATURES: Auto -zero, auto -polarity, digital hold facility

SOLARTRON 7045 (Bench Top)
PRICE: E360.00
BATTERY: 4 type 0 NiCad rechargeable (Optional)
DIMENSIONS: 200 x 70 x 260 mm
WEIGHT: 21 kg with batteries
FUNCTIONS Voltage, current, resistance, temperature
DC VOLTAGE RANGE. 6 ranges, 19 999 V to 1000 V

AC VOLTAGE RANGE. S ranges, 199.99 V to 750 V
DC AND AC CURRENT: AC 6 ranges, 19.99 uA to 1999 mA

DC 6 ranges. 19.999 uA to 1999.9 mA
RESISTANCE RANGE- 6 ranges. 199.99R to 19999M

DISPLAY: 4% digit LED
READING RATE: 4,'S
OTHER FEATURES: Battery low indicator,
freeze display button, automatic ranging.
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A 751111atied MOO Computer System

TUSCAN main board The heart of
the system with Z80. video, Ram,
Rom, and I/O plus five 5100 slots for
expansion. r

A range
of firmware

Dos available.

Italcon1:21 MICRO -KIT
--: COMPUTER

+,v.In improved
16k B RAM
Board

Ex -
stock

only £335
- VAT

Full alter sales
service
Power Supply E29.50.
Finnware a MOS ICON) Software
leap Assembler 14 1 K.8 EPROMSI 150
Has Pen text editor (2 1 KO EPROMSI f.30
Expansion boards lin kit from)
16K -RAM 1140.1 32K RAM 1175 00
48K RAM 1210
EPROM Card iNascorn compatible, Kit. suitable In.
16070801 16071 6 or mixed 1 riNascom Eik 885.1
from 1St 00
New Basil- Programmers A.d Sell 10Cating Tapes
f'4 95

Available in Kit Form or Assembled

Houses two 5'4° drives for a
compact business system

Professional case will house
the complete system

Two keyboard options
Hinged lid for easy access.
Stylish finish ideal for office or home

( Nu 4,
boardS

C Mkit PRODUCT4u10!,.. LISTC. VAT
.p. 4100

1C00
rystal br I'0

ri!intdograplisca lot for additional 126 char-
acters (NI onlyl 30 00
77013.2716 Programmer suitable for NI and N1

MK3627I BK BASIC .n 6K . 6 ROM

Mk mounting card frame
VAT

40 00

under NAS-SYS
Roscoe) 19-
for NI and 142 32 50
Nes DA clisseintler 3 EPROM horn Ni, Sy, 3760

Naapen VS in 2 EPROM 30 00
Neesys monitor in 1 EPROM 25 00
4 owes tape I SO
Nesbug T4 2 is EPROM 26 00
Tiny Basic 2 a EPROM 25 00
Super Tiny Basic 3 x EPROM 37 50
Super Tiny Basic upgrade 1 a EPROM 12.50
Tape Softwere
ZEN' 2 tape end documentation for
Nate-sys 30.00
13K BASIC taco and docurnentetion for NI 16.00

Ideal for NASCOM PET TRSSO - TRITON

PLAIN PAPER Fully built and
housed in aE 32 5 PRINTE,,R, ,uonvimholimuestosvAurT

WEER/ACES WITH ALL MICRO COMPUTERS
The %worn IMP !Impact Matrix Primer) features

art
60 lines per minute SO ChSISCIIIII per line

 BpdrrectIonal printing  10 lino print buffer
 Automatic CR/LF 96 character ASCII set

!inclinling upper lenvor case S CI  Accepts Bt
paper !pressure feed'  Accepts 91 paper Wee -
tor feed!  Tractor pressure reed Baud rate from
11D to 9600  External sons, tor optional syn-
chronisatiOn Of baud rate
IDEAL FOR WORD PROCESSING

THE NENELEC DEM SYSTEM
TOE NASCOM and any 0Insw
Z510 8030 Microcomputer
A' Ili an alatCParelvIlea P10

DISKS
r.tool OreLt 'rt.:, A .aal,

-
3 doubledded

inkos giving a maximum 41410K system
 Oenorel Purpose FDC control software for
simple DOS or for CPM .
 Simple DOS softwer tor NASCOM U2 under
NAS-SYS
 OR ROM 1131i.:5 CF'M co, ASC:0141 ' :

34041:OrennS1 the mays' NASSTS leatures Mosimiir-
POK CPU system
 New MD porn supplied for N2 i CPM
TWO SYSTEMS
 SIM DOS "happy Tam Recorder' wilt I driye F Si
firmware. etc C336 Plus A
 CPU SyStern with 1 cInve PSU firmware. etc

1395 phis v-'
 additional CeiveS Abler PSU £255 plus vA I da

COMPUTER KEYBOARDS
APPLE COMPUTER KEYBOARD

52 Key 7 bit Ascii witted 'swish* aerobe  11V -12V.
Sere 13.4%" Wordy eenstrswaien, eleeing Siexes.
Medi 7 white ledste-

Mews .n USA tor Apple Inc
BRAND NEW E35 incl VAT Post 12 50

Inowdoolls Pecked in antiomnc loans

71 KEY ASCII KEYBOARD INCLUDING NUMERIC
KEYPAD. 1.411.00 plus 17,311 VAT TOTAL 0151.38.
,,*"5 400 Cros-sPcolt ke, Mc -APIs lierpad 4,4 ',LC°,
:she Onif av soisDki as assersiiiel and 'wed
STAR DEVICES MK III 71 teytouch sensitive key.
boerd. With numeric pad All ASCII characters
including control keys Auto key repeat Perallel
output with Strobe. Shift lock with indicator LEO.
Built in 'beeper' with level control 5V DC at 300mA
15  x 7" x 1 25" Grey cos. wr'i white keys on blue
44.50 plow VAT
CARTER 57 key ASCII keyboard Conventional key
board. 125 ASCII characters including control keys.
Parallel output with strobe. Shift lock 5 V and
-12 V DC. 11" x 5 Eir. * 1 V Bleck keys with white
ledgends
35.34 VAT
FE/VIAND- ''IRE 14   a 1" SLOPING FRONT'
55 Key ASCII Coded in Steel Cale Complete with
lPevluegisen0 Coble with circuit to convert to T.T L

goad cond.t.on e, only 118.88. VAT Is'''. C2 50

MEMORIES Discounts 10% for 4. 15% for E. 20% for 16
7.50 270E1 It.
795 2:16 11.00

' ' 6 50 iV1641.1 OAK 4.50
225 2'141K.4 Static PAM 3.21
100 Vans 5.25
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ffIDEGIP'N
LONDON STOCKISTS

Microtan 65 Kit, Ind. VAT £79.35
Microtan 65 Assembled, £90.95

SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS BELOW

All components
available separately.

N t

440

KITS
On fromDemonstration

NOW £195 -.A-
delivery Ex -Stock/

rffIMEn
COMPUTER SYSTEMS

"MICRON"
the latest line in

superb products on
demonstration from
your London stockist

EX STOCK

E395.00
inc. VAT
EIRMSH
DESIGN

 8502 based microcomputer
 VDU alpha numeric display
 Powerful monitor TANBUG
 8K RAM
 32 parallel 1.0 lines
 2 serial 1,'0 lines
 RS 232 C.'20mA loop, with 16

programmable Baud rates
 Four 18 Bit counter timers
 CUTS cassette recorder interface
 Data bus buffering
 Memory mapping control

71 Key ASCII Keyboard, including
numeric keypad and with auto repeat

 Including metal cabinets for both
keyboard and modules

 Including power supply
10K Microsoft BASIC

CENTRONICS QUICK PRINTER

List
Price

£459 tits
Inc!

VAT

EXCLUSIVE TO HENRY'S

OUR
PRICE
plus

VAT

50% OFF MAKER'S PRICE £ 19 5
for.' Software selectable 20. 40 .rid ISO

TANDY,
column using 12Orrim aluminium.
lead paper 1 roll suPPhed

PET, 160 iinet per minute
NASCOMICentronica parallel data interface for

Nascorn. Truly etc
240 volt maim input ASCII character set
Paper feed. and on. off select switches
'BELL' panel Wwoht 10Ibe
Sire tr ,o, a4,
New. boxed end fully guarantees,

POST PAID Price £195 00 - VAT
See COMPUTING TODA r Recommo-dati0-11

MARCH Ax

Tanex (min. con) Kit, Ind VAT E49.45
Tanex Assembled Ind VAT £60 95
Lower case pack, inci VAT E10 90
Chunky Graphics Rack.ind VAT f 7 50
20 Way Keypad Inc VAT £11 50
Mini -mother board inu VAT E9 95
Complete Tangerine range available

London Tangerine TUSCAN end
NASCOM DISTRIBUTOR
Export Orders deduct VAT, but add 5% carriage
Official Export & Educational Orders welcome
Our Telex 262284 Mono Ref. 1400 TrensonicS

ADO VAT
15%

TO YOUR
ORDER

EXCEPT
WHERE
STATED

Iry HENRY'S
Computer Kit Division

404 Edgware Road. London, W2. England I E D
01.402 6922



SUBSCRIPTIONS
ET! 1980 available from your
newsagent every month.

Forget to buy it this month? Or is your
newsagent sold out?

Why worry when [Ti gets to the shop? Sit
back and wait for it to come to you.
Take out an ETI Subscription. For only
£10.00 we'll send you twelve issues of ETI___.
To claim your years' supply of ETI,
send your PO or cheque direct to

ETI Subscriptions
MAP Publications
PO Box 35
Bridge Street
Hemel Hempstead
Herts.

Build the Practical Electronics
handheld DMM.This superb product
offers professional precision with
extended battery life. Five function
operation (AC and DC VOLTS, AC
and DC CURRENT, RESISTANCE)
with ability to check diodes. 0.5" LCD
display with 'Battery Low. warning.
Auto -polarity, Auto -zero. Full protection
against transients and overloads with
ability to withstand mains on any range.
0.5% basic DC accuracy and 15
different ranges. It measures AC/DC
voltages from 0.1mV to 500V. AC/DC
current from 0.1uA to 2A. Resistance from
0.1f1 to 2Mf2. 200 hour battery life.

The Kit contains all parts needed to
construct the multimeter plus assembly
instructions, battery and test leads.

We also offer a calibration service
(£5.00 - VAT) and a trouble -shooting and
calibration service (£7.50 - VAT). Various other
component parts are also available as listed.

The multimeter is also available fully assembled
and calibrated at a cost of £39.70 P&P - VAT.

Lascar Electronics Ltd., Unit 1. Thomasin Road. Basildon,
Essex. Telephone No: Basildon (0268) 727383.

ETI NOVEMBER 1980

FEATURED
ASA
PROJECTIN
PRACTICAL
ELECTRONICS

f P&P VAT TOTAL
PE-DMM KIT 32.95 1.00 509 39.04

ICL 7106 8_95 0.50 1 42 10.97
LCD DISPLAY 7.95 050 1 27 912

PCB 4.95 0 50 0.82 9.27
FULLY ASSEMBLED

DMM (INC. LEADS)
39.70 1.25 6 14 47.09

To: Lascar Electronics, Unit 1. Thomasin Road, Basildon. Essex. 11
Please seed re Data FULLY ASSEMBLED DMM (INC LEADS)

PE-DMM KIT £39 04 ICL 7106E10E17 LCD DISPLAY PCB 01. 2'

Tel. No

lenctsechemsvP 0 value
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FEATURE

VOLTAGE
REGULATOR DESIGN
If you've got the DC DTs, Karl Wright comes to the rescue with this
simple design to stabilise your supply

The function of a DC voltage regulator is to supply a con-
stant DC voltage to a load from a specified range of input
voltages. The basic circuit of the DC regulator is shown in

Fig.1. This circuit is usable over a wide range of input and out-
put voltages. The actual function of regulation is performed
by sampling the DC output of the regulator by a potential
divider, formed by R5, R6 and RV1 and comparing it, via Q2,
with a reference voltage provided by ZD2 and R3, the poten-
tial difference being passed to the DC amplifier, also formed
by Q2. The DC signal then passes to the control section, form-
ed by Q3 and Q4, which makes the necessary adjustment to
maintain the output voltage at the specified value. The re-
maining components, R1, R2, ZD1 and Q1, form a constant
current source, which supplies the collector of the DC
amplifier, Q2, and the base of the control section, Q3. C1 is in-
cluded to prevent high frequency instability and R4 is includ-
ed to provide a leakage current path and to allow low load cur-
rent operation.

Design Procedure
In order to design the DC regulator to suit the individual

requirement of a piece of equipment, the initial specifications
must be defined as follows: - the output voltage required,
V.= 40V DC, the maximum output current required, I. = 1A5,
the range of input voltages to be used, Um in) = 45 V DC,
V,,imax) = 60 V DC, the operating temperature range, T,,,, =
50°C, = 125°C and the output resistance, OR25.

The values shown for each of the parameters will be used
in the calculations as an example. The first step is to determine
the parameters of the transistors in the control section, Q3
and Q4.

= V.(min) - V. = 45 - 40 = 5 V
V..4max) = %/Amax) - V. = 60 - 40 = 20V
1.4max) = I. = 1A5

= V.imax)x 1.4max) = 20 x 1.5 = 30W

By reference to a semiconductor index the TI P29 is found
to be adequate for this purpose. It also has a minimum value
of H,. = 40, which is used to determine the base current of Q4.

1 5
IN

H,,4(min)+ 1 40+1 - .36.613 mA

Q3 is selected by the following parameters;
V..imax) = V4max) - V.,3 = 20 - 0.7 = 19.3 V
Id = 1,2= 36.66mA
P,,,3 5 V.,imax)xld = 19.3 x0.03666 = 0.7075 W
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By reference to a semiconductor index the BFY50 is found
to be suitable for Q3. It also has a minimum value of H,. = 30.

1.5
So, I -(H,..+1 Pi/4+ 1) (40 + 1X30 + 1)

1 5 - 1.18 mA
1271

Id is at least = 2X 1.3, thus Id = 3 mA and Id 5 Id. Using a
silicon transistor for Q1 will allow the regulator to operate
over the maximum temperature range, i.e. - 50°C to + 125°C.
As Q1 is an PNP type, a BFX29 is chosen, with an F11.4.., = 50
and Vb. = 1VO. Therefore, if Id = 3 mA, 1.3 = Id + 1.3 =
3 + 3/50 = 106 mA.

Van is chosen as 2W.

`!°t- V nR2 ='
1,1

2.7 -1
3.06 x 10.3

R1 = V'.,(min)- \fun

Izot+

- 555 56R N. 560R

45 -2 7
(148 + 0.06)x103

= 285 69K 30()R

Vvn is not critical, so a value of 6V2 is chosen.
Current through ZD2 must be sufficient to maintain

breakdown, thus a value of lzD2 which is larger than I.2 is

chosen, in this case 5 mA.

= V2 40 -6 2
lin 5x10-3

6760R 6k8

The collector current of Q2 will be approximately 3 mA, so a
BFY50 is chosen for Q2.

RV1 is chosen as 250R and is a wire wound type. Ins is
chosen as 5 mA.

= V.,- V- Van 40 - 0.7 - 6.2 - 6620R ^ 6k8
1.5 5x10-3

V.,+ Vzo2 0 7+ 6 2
R6+ RV1 - 1380R

5x10.3

So. R6 = 1380 - RV1 = 1130R N. 1k2
C1 = 100nF
R4 = 33k

SO



FEATURE: Voltage Regulator Design

yin

soon
TO
100000

6000
TO

100000

Vout
DC

Fig. 1. (top) The basic circuit of the DC regulator.

Fig. 2. (above) This simple circuit will feed the
regulator with a smoothed, but unregulated supply.

This is how professionals do it (right). This comm-
ercial power supply unit produces a regulated
output voltage by the same principles as those
on which the above simple design is based.

VWt

RVI

R6
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It should be noted that with the T IP29 operating at 30W it
should be mounted on an adequately sized heatsink. Alter-
natively a higher power transistor could be used.

The regulator needs a relatively smooth input voltage
This can be supplied by the circuit shown in Fig.2. This is simp-
ly a standard full wave bridge rectifier circuit with a large
reservoir capacitance.

The DC output from the circuit can be calculated by.

V DC = 1 414 V AC
The ripple output from the regulator is negligible as long

as the ripple from the basic rectifier is relatively small, this be-
ing achieved by using a large reservoir capacitance.

If a high output voltage from the regulator is necessitated.
then the positions of ZD2 and R3 should be interchanged. this
being done to allow the transistor Q2 to operate at low levels
irrespective of output voltage
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SPECIAL PURCHASE

OF TOP QUALITY
LCD MULTIMETERS

AC/DC
CURRENT
22
RANGES

6100 6200

CHOOSE FROM FOUR MODELS
* 31/2 digit autoranging (volts/ohms)
* 200 hours battery life (2 pencells)
* 10 amp AC /DC (6220 & 6110) * 1000v DC 600v AC
* 200mA AC/DC (6200 &6100)
* Range hold facility (6100 & 61 10)
* Unit and range sign (6110 & 62201
* Continuity buzzer (6100 & 61 101

RESOLUTION
100 VDC 1 m,AC
10 IA AC/DC 0 1 °NM
10 mA0n 10.4 AC/DC

OTHER FEATURES
(ALL MODELS)
Low power 0 Hms Range
Zeck Mint key
Elatuay Wernmg
In (Mud ',saline. test
Sae 155 X 85 X 28mm 250g.
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ACCURACY
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0 5% DC Volts
1%0C Current
1.2% AC Curren)
0.5% Reirstanc

6200/6220
0 8% DC Volts
1 3% DC Current
1.4% AC Current
0 8% Resisance

6200 £39.95
6220 £49.95
6100 £64.95
6110 £74.95

OR CALL IN AND SEE FOR YOURSELF
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Ti_ electronics
56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON N10 3HN
TELEPHONE 01-883 3705, 01-883 2289

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS

PETS
(8K RAM]

£399
16N (16K RAM) £499

32N (32K RAM) £599
ALL WITH NEW KEYBOARD
AND GREEN SCREEN

PERIPHERALS
Sarvies & Assistance available.
Interfaces available are.
X -Y Plotters Analogues to Digital Convertor, 16 channel interfaces. Bidirectional interfaces

EXTERNAL CASSETTE DECK SUITABLE FOR ALL PETS £55

UK101
NEW LOW PRICE

£179 IN KIT FORM
£229 READY BUILT & TESTED

£249 COMPLETE IN CASE
No extras required
* Free sampler tape
* Full Owerty keyboard
* 8K basic
* Ram expandable to 8K on board

(4K Inc)
* Kansas City tape interface

8)(2114 £22.50

ASSEMBLER
EDITOR
TAPE

£14.95
* NEW MONITOR ALLOWS FULL EDITING & CURSOR CONTROL

£22.00

LATEST STOP PRESS AND PRICE LIST
Send sae or phone for up -m -(1,d.. PRICES of all our range of items stocked

CASES
Available for
U K 101, Superboard
Nascom
Appx. DIM 17" x 15"
435 x 384 mm

PRICE £24.50
P packing £1.50

TX -80 £375

TAPES
,que stackable tape
rage unit. Interlocking

yeders
h drawer containing 2

'2 tapes

drawers £9.50
1,awers 1E5.25

drawer £1.10

PRINTERS

EPSON TX -80 £375
Dot-matrix punter with Pet
graphics Interface Cen-
tronics parallel. options PET
Apple and serial

,1MEMORY EXPANSION KIT,
Suitable for UK101 Superboard
expansion using 2114 s each board
has 16K ram capacity kit contains
* On board power supply
* 4K Eprom expansion
* Fully buffered for easy expansion

via 40 pen socket
* 8K kit £99.95
* £139.90

MEMORY

D.RAMS
102/
4050 (350NS)
1060 (300NS)
4116

S. RAMS
2102A
2102A2
2112A
21102
2114.4045
4035
4044 5257

BULK PURCHASE
..2114
8x4116

2' I 0?

BULK PURCHASE
lui2114
16x21L02
32x21L02
64x21 L(12

2.75
2_35
2.39
4.35

1.09
1.09
2.25

.98
2.95
1.07
6.93

22 50
29.95

7.00

39.95
13.00
25.00
45.00

EPROMS
2708 4.95
2116(5v) 13.95
2532 39.95

ROMS
2513 (UC) 5.95
2513 (LC) 5.95

CPUS
9.50
4.75

25.95
5.90
8.95

6502
8080
9900
6800
Z80

BOFFERS
81 LS9b 1.25
131LS96 1.25
811.597 1.25
811S98 1.25
SN74365 .52
SN74366 .52
SN74367 .52
SN74368 .52
8126 1.75
8T28 1.75
8T95 1.57
8796 1.57
8T97 1.50
8198 1.57

BAUD RATE GM
MC14411
MM5307 8.75

DARTS
AY -5.1013 3 45'
AY -3-1015 3 98
MM5503 4 75

3 55

Please add VAT 15% to all prices Postage on computers printers and cassette decks charged at cost all other items

P&P 30p Place your order using your Access or
Barclaycard (Mm tel order £51 Trade and export enquiries welcome.

credit facilities arranged
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Tex Microsystems
"EPROMPT" UV ERASER

A low cost alternative to the above erasers (UV
140. 1411 claimed by the manufacturer to erase
up to 32 chips in 15-30 mins This is the cheapest
eraser we have seen The unit has no timer, power
switch or safety interlock switch The user places
up to 32 chips into loose conducting foam in the
erasure tray (16 along the base. 8 on each side).
The chips are held in place by the UV tube which
sits in the tray (Unlike the UV 140 141 no
special precautions have been taken to prevent the
seepage of UV light. but the manufacturers state
that Incident light from this device is quite safe at
distances above 12 inches ..)
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EPROMPT ERASER: Price £33.56
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5204:'2708 PROGRAMMING SERVICE E2.50
each prom (Price does not include prom. we
accept handwritten:typed source code - must be
hexadecimal)

PROM WASHING SERVICE. 150p each prom

NEW COMPUTER BOARDS
The following computer boardi have been added to
the range for use with the Z80 (114 x 203mm
fibreglass with gold plated edge connector)
1132 8 line opto isolated input board £9.40
OP2 8 line relay output board E9.40
SIO RS232 serial interface board £9.40
MX02 16K dynamic ram board £9.40

SPECIAL OFFER
(Subject to stocks)

No monthly accounts for these prices
each

2114 (450nS) - 1K x4 £2.99
2708 (450nS1- 1K X8 E6.25
2516, 2716 (450nS) - 2K x 8 single 5v

E12.00
-11161250nS1 - 16K x 1 Dynamic

E3.99

per 8
E22.40
E39.60

E88.00

E30.40

MICROPROCESSORSI
01110111110411111

114 1 rte Napa
Crapemost

MOO
1CW /RamM UNfor4M Las
OD I UM
OS 1'). 1141

M
01 Ma C11.41

SS Miran*
41.0MI AA Ole

 MIN *A 010
P.

 111 Ira mow ix.
a air
 11111m101141

Taps NNW NUM
IMPENNalm
111114111-1241141

riN
MP. -10140 tiN
111111 11 II al lea
101 (I1411*Ie.-

Mem INN

RAP 401I ND name

AS
MORI RAI* 00
PPM  AM 1 In
111111Y t110 CON
01 II A 11 *14 Am
IN IN INN 1 NW

AAA 11 11/01411
Km. IMMO CIO
11111141171 PIA

mai lap '61121 17P

Nato lar 'kw N

i kw pip 111.411 321

MAN 160 MSG 1.

74LS 'ay '2'MO

MAI lip MAP IP
14111 OM 'ASP
nue op ' *NI 1010

1142111 13'11Pp :P.M t3 .
AI 1 pp 14441 (I 20
11017 toe itsti lip
/4312 10 'Pia 110
/4111 11/ 74/1125 Y/#
MUM 20 MP) II II
14331 an 01.273 I 411
MAI 20 PUN imp
MA 40 AP A

MI PI
MN MI
sena  16241
All
Nam

pal  Utaw

11110N1
AN

104
NC
1671.4
5372

UN
nu
1111
Cat

UN
CAA

011
1.142
(1121

Can
COMIC CP ASA CIA
OAK IN PCP MA
37's nn

1111103 I4.O/ 410111
011-1241 (211
/111-111 s I f I A
an -12414 11 IA
alt -39,4 417
2114.1146- II 4 011
117114 (2195
71111-11. (324
4111-111 41 (II MI

MAIMS
IN 4116 IP 250111 1.4.111

tag I1,4 3 7

1)114/1111
11.1111 .11 4111
/111 1I 41 tan
1111 AI43 1101114

(17111
./332 la a 101 IV Ai
1411110111111410 Pra00Ns 001

WI Ma PUNA
11120

n ut (77 it
110041(

MPS 6 7 I
11117 (El Imo
IMO
121
1771 1171

a
119
12,

(21S
ail

OW

911 teaeW:Iri
Israsa C1110110
114 7171 (A1 le op coo

871111 CIA
0111114 LIN
09411 (SY

CIA Ma 1C7N411111
PIMA

ea40r 0.11011 112.11
11313131% Normal (11111
Sit MI US MN (14.27
41,71 0.11

11111111101

ana 5. MI 11 1M 0140
a NSW OPIPIIMI

4111.111

 111  4411/011 .
111111,111* KW p

NW
ma

1111 01111 a AN
02415

IMNOIN MY NOM 
APR 1414111 11
II DM Mos 141111111111

OAS 0010 DIM
IMP I 11111011 0110Mit 0 =sem tan
sawn 3(.100 tan

Nan lb /43171
74S1S 111 141121
14113 1115 14119
3414 11.10
/11310 Up 74t1%
*PM IN 7011
20111 (1 N /PIM
1111% SIp M1147
1013 910
/06 II 16 748121
1439 1111 141153
MVP 14, 111114
141111 Sip 1431%
111111 MP 14111%
141113 NO 141727
141114 110 114.1121
1113133 11(139
141123 111 14/1111
MAIM Cl. 1461111

1161113
111.1164

141116
ALSIP
,4101
711.1 03
7/11114

;kiln
7141111

11114
14114
141151
141102
1441191

141114
14114
141111
1116111

1410

D AT A 1011t  NO MON  deft b
SO Nape 1 1 P. YT.144 pomp
Ns /am(  iss a papa

11 SAMOA AMP IMA 720

/111.7==
Num AAA,

alMalmo
pm MN  Mag gamy

124 pa NIL Nemo MN 010410
Ins 4111000

pp ala01114111
Apr an 1114111410.11111101401

g

2111411 111041 KW 1 0140IN pp AP 11011.44....=
44 pp km 1441 INA PIMAIM II

CAM
4/1 pp1maa hanat 1141144a 144

Oft/C pass pada,
PI pp OINK NY /Ma err pep
111 0024 IlItlareas know(
115 o vanumns ant Pal
limo NOM has 144/11a Pa P0
al PP COM Dow Mona t41499124

rl N
14 le

LIM

(1 IS

lisp

511.

4 lie

44 II

01,11
7Ip

(la
ne
110

IN YU MP ,14 o
IN 610304 MP Ms to u Am II MI MIDI
me *Pa clop win. IN 1.440.44 Pap
Swap  lar .880041  Ma In1,e bor
mo 'MIAMI     ademulls
IS n Dotel Sessielio No bw
**I sow Norman m Ire Pomba ow. o

bowe 4 .1041

411174. MY A MIA AAA Pomp
AAA es 14391..11 Pena 11141 06/a/

1115A As Comm Mame 1442411114
Iva Milts .41011041001 00

UM CIA
11.1211 (211
*1212 42.12
41.1)0 (2.14
Alta CIA
PAO its
411341 PM/ILA PA
*3211 (1.0
41221 1114
Mal 01.43
AST (119
ASS(IM
74.1231 (I I0
MUNI C411
PLUM
711/11 1241
1444/71 CLIP
141411 101

1111/13 till
111.1111 1121
14.1211 CIA
1161211 (I
013214 (IN
141.1321 2249
MUM (210
MUM aft
148157 12.116

M)N, 11 .41

741.1341 (1.06
711.2224 1,.11

ra.x
042/65 6110

111.1211ual

OMrit
141711 AN
NUM) (IA

(1.14

ETI NOVEMBER 1980

71/5341
7141111
7411111

74611
74(1344

1413114
1441311

7441141
1161511

143116
143511
14101

7411441

14044'
141341
1111161

1411611

141671

103



1/4

HI-FI SYSTEM
OFFER
This month we present the biggest and best ETI readers' offer
ever - a complete hi-fi system. We've torn up its normal price
tag of over £300 and slapped on our own - £279 including
VAT and postage. Available only to ETI readers.

The system, imported by Videotone, bears a
name unfamiliar to British Audiophiles -
Seoum. The loudspeakers bear the familiar
Videotone badge.

What do you get for your money? A
slimline 30 W per channel stereo amplifier

with moving coil input, an AM/FM stereo
tuner and matched cassette deck with
Dolby NR (naturally) and selectable bias
and equalisation. A pair of the excellent
Videotone GB2 loudspeakers completes the
system. lust look at the technical
specifications.

WOOL 1114

V

TUNER SPECIFICATION

FM Section - Tuning Range 87.5-109 MHz Sensitivity IHF/75R 0.8uV Selectivity IHFI200 kHz 95 dB Capture Ratio 1.2 dB

T.H.D. Mono 008% Stereo 0.15% SIN Ratio Mono 85 dB Stereo 80 dB

AM Section - Tuning Range 525-1650 kHz Sensitivity IHF/75R 100/ Selectivity IHF/75R 45 dB T.HD.0.8%

Dimensions 430(W) x 285(D) x 184(H) mm
FEATURES: 0.8uV (9.3 dBf) FM sensitivity; New MPX circuit with pilot signal cancelling improves FM frequency response up to

18 kHz within ± 1dB; New FM detector quadrates FM SIN

AMPLIFIER SPECIFICATION

Audio Section - Output Continuous RMS driven at 20-20,000 Hz 8R 30 + 30 W Peak Output 103 W + 100 W T.H.D. at

rated output 20-20.000 Hz 0.03% Frequency Response 8-60 kHz SIN Ratio Phono 1 (MM)82 dB IMF "A" Weighted

Phono 2 (MC)70 dB Aux 102 dB Input Sensitivity Phono 1 (MM)2.2mV/47k Phono 2(MC)0.2m V0.1 k Aux 125mV/5131(

Speaker Impedance 4, 8,16 R
FEATURES 30 W + 30 W Output power at 0.03% THD from 20Hz to 20kHz; Quickest electronic overload protection circuit

with Green (normal) Red (protected) LED indicator; Super low noise EQ amp for moving coil and moving magnet cartridge; Tape

dubbing facility  12 dI3,0ct subsonic filter.

164
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CASSETTE RECORDER SPECIFICATION

1. Frequency Response (Dolby NR OFF) Cr 02 Tape 30-16.000 Hz FeCr Tape 30-16,000 Hz Normal lap*. 30- 1 C,000 Hz

2. SIN Ratio (From Dolby level) Normal Tape; Flat 52 dB Weighted NR OFF 53 dB Weighted NR ON 62 dB Fe Cr & Cr Oz Tape.
Flat 56 dI3 Weighted NR OFF 58 dB Weighted NR ON 67 dB 3. Harmonic Distortion (Normal Tape)0.S% 4. Cross Talk 1 kHz
55dB 5. Erasure Effect 75 dB 6. Bias Frequency 100 kHz 7. Wow & Flutter Weighted 0.05% 8. Fast Forward time (C-60) 75 S
9. Rewind time (C-60) 75 S 10. Input Sensitivity LINE 60 mV MIC 0.25 mV DIN 8.25 mV 11. Output level 0-1 V
EQ & BIAS SELECTOR Equipped with EQ & Bias 3 -position selector switch that can always keep the best recording and playing
conditions for any tape used.

PEAK INDICATOR Generally a VU meter can't respond to transient sounds, so it can't indicate these sounds accurately
The peak indicator indicates them precisely, so preventing distortion and making an overall better recording

FEATURES: Dolby system front loading stereo cassette deck, New LED VU meter indicating peak level, Selector checking
recording & playback level and output level; Full auto -stop and memory function; Output level control volume; FE T pre.
amplif ication; 3 -position selector of bias and E.Q.; Built-in Dolby NR circuits; Recording mixing facility; Low wow -flutter and
distortion; Electronic timer stand by protecting pinch roller.

GB2 LOUDSPEAKERS SPECIFICATION

Type: Port loaded, two way, floorstandingbookshelf model Recommended Amplifier power 15-40 W In general they need
between 10 and 15W RMS per channel for every 1000 cu ft of room space. Impedance:8 R nominal. Frequency Response: 50 Hzto
20 kHz 5 dB. Efficiency:8V8 gives 90 dB. Distortion: Less than 1% 60 Hz to 20 kHz for 5 V input Finish:Teak foil with black fret.,
Size: 19" high, 10" wide and 11' deep Weight: 22 lbs each.

 Amp has moving coil input!
 Peak power delivery of over 75W per channel!

 Tuner has high sensitivity and selectivity

 Cassette deck uses accurate LED indication

 Guaranteed system compatability for clear

ETI NOVEMBER 1980

sound

r -I
Please send me Seoum hi-fi system(s)

I enclose a cheque for £ (E279 per system)

Name.

Address

Send your order to: Modmags Ltd. (Sales Office
145 Charing Cross Road, London WC2H OEE

Ilin
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ELECTRONIC GAMES
ATARI

SPACE
INVADERS

     
- -

A A A

NANDNILuS-CAPI.mitA5
ATARI erATII010$C
pqmolm041C
.Addrift DATABASE w

Au .we. h anto
.-I, v.., 00...

INTELLIVISION MATTEL

0173.87 s VAT

Aryslable August 1980
STA it Me rives achraincas TV
Borne in the world.
Enceelsbl
 yew emu  lull
encrocomputw.
COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

BRIDGE
COMPUTER

 Plays 1;2/3 or 4 Hands
 Problem Mode
 Audio Feedback

instant Response
 Auto scorekeePina

DRAUGHTS
a% masa

)

COMPUTER

Solves Problems
Rejects illegal moves
2 level machine
1543. VAT
4 level machine
077.78 + VAT

TELEPHONE & MAIL ORDERS - acceplen
Access *Barclaycard *Anner.can Empress  Otters Club

CALLERS WELCOME - a, our shop .0 Welling Demons.ratrons
Open front 9am-5om Mon -Sot Many) lown1Nedl
GUARANTEE - Full 12 months + After Sales Support.
We NOVO connorehentive brochures on 00 products Please let us knor,
32 Page catalogue powering most games on the market

CHESS

Send lur tuithe, details.

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We spec,alise in
computer chess
machines & stock
over 13 different
models from
(20 to C300

BACKGAMMON
COMPUTERS

I 4 4, EEEi

OMAR 1
OMAR 2
CHALLENGER
G AMMONM ASTER

Front £38 to OM Send for further details.

LEISURE
*CHEAP TV GAMES
 TE LEPHONE ANSWERING MACHINES
*AUTO DIALLERS
*CALCULATORS
 DIGITAL WATCHES
 PRESTEL
 HAND HELD GAMES

i;11.1cial ::;11U.;)
SILICA SHOP LID . Dept ET111
102 &Regrow, Road
Welling. Kent DA16 30F
Tel 01-301 1111

TELETEXT
-131.34211rila

:47.-".
-.4

R ADO F IN
TELETEXT
Add on Adaptor

r1199 + VAT

27
DOOR

TUNE

BELL
£17.13

VAT
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QUALITY DOES NOT HAVE
TO COST VERY MUCH!
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AUDIO ELECTRONICS `,:=e
301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND.
TELEPHONE 01724 3564 OPEN 9-6 Mon -Sat

BY POST OR TELEPHONE V.ITI-t BARCLAYCARD ACCESS
OR CALL IN AND 511 FUR YuURSELF
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Codespeed Electronics
O. See BB Saalfeld Road, Caspeate. Pertrasseill, Hafts. PO3 ILI

SOUND EFFECTS PCB bend new. made for spacemen robot toy Gives 5
ypertinuro Anth flashing LED a 'speaker not supplied) Entertain the Inds for
univ Slip. FLUORESCENT REJECT CALCULATORS modem ten function
calocuralurs 40th ILAl tremor Moat repairable but no guarantees [2.50 torn
ALARM CLOCK CHIP HM331(16001 alarm clod I C With data E2.39 each
GIANT LED CLOCK DISPLAY non-multiptmod common cathode display
panef With dela [LIM each WRISTWATCH LED DISPLAY tins bight
dosplays for LED wolclues NoasdCplay is housed in 'legless Katpack package and
required body firm scattering Supplied w,d, date 950 each or 2 for [1 .50.
DIGITAL mucnherren CHIP to kaki en Auto polarity 11/2 digit '^uti.rnete
Inhotwes additional cucooryl With date sheet BATS S DIGIT CALCULATOR
DISPLAY common cathode. multiplemd. 0 I- digits Wan data. Up each
PLASTIC POLARIZING FILTER 0 006" thick plastic film Any eis out frc.n,
&Quart, act, up toe merirmen we of 19 inches h 250 Net Only 1, per sou:i-
nch SUPER 134.1AUTY JACK SOCKETS gold plaited contacts for 17

fIkbeloty Mono 21p. Stereo 30, each CALCULATOR KEYBOARDS ercl"e,i
value 2Ice 99p. MISS TIMER I.C. suitable to( most timer applications and 4
suppled roth appIrcrt..00 booklet 25p each CALCULATOR CHIP NORTEC
420A four lonction and constant With data and diagram 60p each
PUSH -SUTTON SWITCHES nun I n o comet" 'momentary actioni Won red
button 1Sp each MINIATURE SLIDER SWITCHES wit 2 pole changeoirm
contacts. STATIC RAMS 2 102 memories wan data only 99p each
REJECT LED CALCULATORS some repairable Dot eC*14111 velut for spares.
Yields Ion 00 pan. E2.9044.n LIQUID CRYSTAL CLOCK DISPLAY nice Style
0411Fas gives blegt digits on OHO bOCkgrOund could also Mused for fret meters,
then s etc Wnh data 25.25. PROFESSIONAL QUALITY, CONTROL KNOB
mew, Rada sacra finish black nylon knobs to fit standard 54" D shaped shahs
Coloured snap' cape also Re.* posited indicate line Cap colours ayaitabte.
black Mine. grey. red. green blue end yellow Knob and cotoured cap 20p istate
cap colour requirydi IRVIN nobly knob*. As above but has Oared nor rover
around base of knob. 27, each !stele cap colour required) SUB Control Knolls
fors 5rent or Born shahs Available m black. white. grey, red green blue and
Vellem 1411 ditch Istese <dour required/ QUALITY REID SWITCHES tiny but
senstotive reed 'writhes ideal tor burglar storms etc Only 19p each
RETANGULAR MR MAGNET'S small but peromdul Purchased for use with
ebony rood switches 59, awn REED RELAYS 1 2v d c coil one -no contact
Small enough 104 PCB mounting 71peech POWER RELAYS 12v d c coil Two
changeover contacts. each rated Al 10 amps. Contacts solid silver For 11,91.
,I.A11.1,1y Orly E2.111 each Risky bases for above ',lays are 35p each

TRANSISTOR RADIO I.E. TRANSFORMERS at, breed new May include
several types Ten hamhemen Pm Up NYLON CABLE TIES 25 for 350 Ines
we 4- torol A compicheneve range of resistors and capacitors is now in stock.
ranges as shown below RESISTORS 10 to IOW/. 'A W. 50 ELECTROLYTIC
CAPACITORS 10F to  70e F 25, do MYLAII CAPACITORS 0001,1 to
0 ler. 100, 0l MULLARD CERAMIC PLATE CAPACITORS 1 8pF to
47000, 10Cti, d c For lull range of values and prices see our FREE cenlogue
SATISFACTION GUARANTEED ON ALL ITEMS ok FULL CASH
REFUNDED. NEW CATALOGUE (No. 41) NOW AVAILABLE - JUST SEND
MEOIUM41172D SA.E. PEP PLEASE ADO 40p (OVERSEAS ADO VII

ADO 15% TO THE COST OF YOUR
V.A.I. ORDER (INCLUDINTOTALGPOST AND PACKING)

DbN'T HANG ABOUT !
Latch on to binding posts with
the new HPA1 package from
CSC. Designed to provide a firm
foundation for a variety of
electronic interconnections,
complete with insulating
shoulder washers and mounting
nuts. Versatile, too - they
accept bare wires, banana plugs,
alligator clips, spade connectors.
and hook connectors. There are
five red, five black posts, 20 insulating shoulder washers
and 20 hex mounting nuts. And for large quantity orders,
CSC can supply other colours. You won't find it a hind to
post off the CSC coupon for more details - do it today!
CSC IUKI Ltd, Unit 1, Shire Hill Industrra Estate, Saffron Walden,en, Essex CBI 1 3AO.

Teephone. 90790) 21682. Tele. 817477.

rMMMMMMMMMM
HFA I

I
Wihdrel POW, Not 1250 onc .nt P P 15% VAT 137')

aro

4eduti (t center man nen uridumece order.

I I enclose chectueiP0 for E

or debit my Barclaycard. Access. American Express card

E op date
or Tel. (0799) 21682 with your card number and your order

I well be In the post immediately.

NAME

I ADDRESS
CON1174N1Al -ORPOoti'Key

COntinental Specialties Corporaton IUKI Landed, Dept 9SS
IUnit I, Shire Hill Indultrial Estate, Sefton Walden, Essex C81'.7A LI

I
I
I

I
I

TOMORROW'S TOOLS TODAYJ
FREE catalogue bulk LtOs.
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ETIPRINTS
Shown below is the listing for
the last year's ETIPRINTS.

ETIPRINTS are a fast new aid for
producing high quality printed
circuit boards. Each ETIPRINTS
sheet contains a set of etch
resistant rub down transfers of
the printed circuit board designs
for several of our projects.

PARTS LIST

Si

ETIPRINTS are made from our
original artwork ensuring a neat
and accurate board. We thought

ETIPRINTS were such a good
idea that we have patented the

system (patent numbers 1446171
and 1445172).

078 Buffer Jan EIC 0408 ETI 80 - PSU Feb 80 0428 Touch Dimmer. AL, fJ

Moving CJtl Preamp Tuning Fork Battery Charger

Process Controller Filter RC Guardian

Coin Toss I Top. Bottom) 182

G39A

039B

Hum Filter
Logic Probe

._ong Period Timer

Dec 79

Dec 79

ONA ETI Audiophile
Ell VCA
Signal Trace
ETI HC

Mar 90 OP IR60 preamp.
Receiver, PSU.
Servo Tester.
VU -PPM

Ma.' 93

Rain Alarm 'Electromyogram
Touch Switch

044* IR60 Function J..ire 93

Flash Trigger
Pseudo Random
Noise Gen

0418 VCM
Neater Controller

Mar 80
Board ITop Et undersidel
Control Circuit.
Line Transmitter.
Tape Response Meter

MSC Function Generator Oec 79 042A XOW Amp Module Apr 80
Ohmmeter

0448 FM receiver June 80

033 Fuel Level Monitor. Sep 79 PSU Ef Monitor Amp

NIGA ETI 80 - VCO
and VCLFO

Feb BO Alarm. Screen Controller
Dynamic Noise Reducer

Drum Synth
(function board)

2
4043 '

ETIPRI

HOW IT WORKS

Lay down the ETIPRINT and rub
over with a soft pencil until the

pattern is transferred to the
board. Peel off the backing sheet

carefully making sure that the
resist has transferred. If you've

been a bit careless there's even a
'repair kit' on the sheet to correct

any breaks!

BUY LINE:3
ORDER TODAY
Send a cheque or PO (payable to ETI Magazine) to
ETI PRINT. ETI MAGAZINE 146 Charing Cross Road.
London WC2H GEE. Price [1.20p.

SAFGAN Presents DT -400 Series from £150 VAT

HIGH QUALITY DUAL TRACE OSCILLOSCOPES
AT PRICES EVERYONE CAN AFFORD

Model DT -410
Model DT -412

Model DT -415

4" CRT 5mV 10MHz C £159 + VAT
4" CRT 5mV 12MHz @ £172 + VAT

4" CRT 5mV 15MHz @ E185 + VAT

108

SPECIFICATI
 CHI. CH2 5rnv steps
 BANDWIDTH 10MHz ICIT-4 101 I 2MHz (0T-41 2,
 BANDWIDTH 15MHZ (DT 4151
 TIME BASE 0 5iis div 200ms idiv in 18 cal steps

X5 Expansion to 100 rtsi, dry
XS Multiplier to Is i'div
Matched Inputs X  CH 1. YiCH2 XY FACILITY

ON FOR ALL MODELS
*TR,GGEN Level Con1,01 Slope

Bright une AUTO NORMAL. TV Triggering
C141. CH2 0 Sdiv. XT Trig I 00mv

*Z Modulation
*Oraticule blue ruled 8. 10div (6 4Elcm2.
Siz H 21 5mm W 165mm D280mm Weight 4 5kg

PROBE (51 REF -X10) Er r so  VAT

Orders to. SAFGAN ELECTRONICS LTD. (Goods 1 596 + L3 POP)

54 BISHOPS WOOD. ST. JOHNS. WOKING. SURREY 0U21 3QS. Tel WOKING 41011311

Official Government and Educational orders accepted t or WOKING WOO

L

DT 400 Series

ETI NOVEMBER 1980



PCB FOIL
PATTERNS

The double sided main board (copyright Tangerine
Computers Limited) is not shown. The sound effects
board will be shown next month.

A heatsink as described in the Space Invasion article must be used
with the project's power supply (foil pattern right) or the unit will
overheat and cease operation.

Bottom right: The ETI Multi -Option Board can be used for all five
projects.

Below: Audio Test Oscillator.

TI
A F GENERATOR

C I

INVASION PSU

ETI MULTI -OPTION f3011P0 1960
CO

0

ETI NOVEMBER 1980 ;



FANCY A QUICK RUB -DOWN?

per,Rapthix
a

ICfI
.

With our panel transfers, of course. To
look really professional a project needs
a neat front panel, which until now has
been impossible to do at home. Now
Modmags comes to the rescue with
panel transfers containing letters, num-
bers, useful words and control scales
for both rotary and slider pots. Simply
clean the surface to be used (meths is a
good idea) and rub down the appro-
priate transfer with a soft pencil. (but
make sure you've removed the backing
paper - some people forget!).

Each sheet measures 180 mm x

....4--; NSFP
1

$0
..

 i
. ir

474:fter 44.n_
'2. c*ati"tm Haw:' tniy.'Yawl .y.2.'4 ono. Htrite'..,...'Nt ilft.,a,,,, -.at 4...._ 'ala, if a%

*lay "... va. ..aaIa ''. ..,,,,- ay. ,ra ...... nla.,.a., naa...._ -.an, 0.9.. .............'" ..,.. .'".a a., , bp, 4404 a.-ea - . 'a. r, ,....
14eakr.".....,aan-'4".".0.41r_

'. '''S..3,.. "ea, "all .. --..
Ntrn::".tr r  on- "ts sr, '-'71wis.Z........."Z?":::7*ft."'""...

240 mm and contains enough symbols rsr,

for dozens of projects. Send £2,00 Z"":
(includes VAT and postage) for the two

, ........ avf ara,AnIn,aver'''''

::::.'n:Pte't 44: 44''':;:71;...n
sheet set to : Sales Office (Panel Trans- 4:;"4.".. fads".. .......... .

rrrrr eO°ti «y; five.fers), Modmags Ltd., 145 Charing Cross  ;;;;.;':;.: rn,

Road, London WC2H OEE. Please
, '" ""..

......., rY/Zsty'"ii.

use No.1 for black lettering and No.2 44,4. ....
"w4,,  Yanr try,'''s , "'aro "air

for white lettering, and make cheques/
postal orders payable to Modmags Ltd. .,, ,

"

AVOID DANGER from RADIATION WITH OUR RADIATION DETECTOR

General Information:
Pcseee dosimeters pitynde en accurate reliable

aro spreader* method a measunog ine integrated
toss of radiation received by those exposed In
ending radiation The dose rnav be rand at any lime
noel a any piece ortyyldsng a source or light is

tontable

Principle:
.. is an ionitatton &embed type ussri-

.... i.:I L< eiechoscosto es the adicstsng dement
-crisv,000 is used to thottset the .magi of the

moseys; chant fibre element on 00  graticule Note
he Cheat, histe el mounted on a wire electrode sows,
turn is supported by a 'ugh wont, msotator When

in* instrument is Charged. positive charges distribute
sneresseeess over the war electrode and quartz fibre
:wrung theists°, to Deno away Nom theeNcoOder The
sitee tall tale sat 8 position aspens:long on the amount
of charge on the swear.

When the surrounding air in the Ionisation
:.mamba es minded negative ore will be attracted to
Inc Peestwah charged electrode thereby reducing its
charge. The sinsaing Safe movement will be Nested
Tirsrctly to the Quantity of radiation producrng Ilea
inhuman The fibre Moverronl can thus be calibrated
directly in roentgen units and the rate ot movement 01
Ira fibre will be ceoponionat to the roentgens received
Per unit tome

Construction:
The nhcroicOps. electroscope and ionssetson

<Mende era housed in en fines skin *NO may be 01
biassing aionsirsorn At one end of the tubules case ss
iised a charging assembly and at the other an
eyepiece window These two assemblies are soadeeed
item the OVUM can to ensure  Kermess seal

Each dosimeter is rovold wen protective end sap
translucent window so that the cap need not be
removed for romans'

Dosintertoss meet vibration drop- salt spay
nservetay metre immersion and temperature teas

111"11 Mail Order Division! 404 Edgware Road, London W 2. England I E.0

 BE PREPARED. EVERY HOME
SHOULD HAVE ONE 

YOU CAN'T SEE IT
HEAR IT
FEEL IT

BUT YOU CAN DETECT IT

Features.

 THESE UNITS WILL READ
AUTOMATICALLY THE AMOUT OF
RADIATION IN THE AIR

 THIS INSTRUMENT IS ONLY A
LITTLE LARGER THAN A FOUNTAIN
PEN

 CLIPS ON TO YOUR TOP POCKET
 WEIGHT LESS THAN 3 OZ.

 CONTAINS THREE LENSES

 FULLY CHARGED. TESTED AND
GUARANTEED REFURBISHED BY US

 BRITISH DESIGN AND MANUFAC-
TURE, RUGGED CONSTRUCTION

 MANUFACTURER'S LIST PRICE OF
SIMILAR MODEL IS OVER E25

 BUY NOW WHILST STOCKS AVAIL-
ABLE. DELIVERY BY RETURN POST

DONDENE LTD. am

Rsesonstandei for: Civil
Demotes. Mire. Hospital,
Medical and general ire

SECTIONAL DRAWING rr---- r ACTUAL SIZI "I "4rnr"

PROTECTIVE CAP- 4_-WINDOW

MARKER SLEEVE

111

MICROSCOPE BODY

IONISATION CHAMBER

WON compel lei
Oils IN Moreau se
ream ail deniers

POCKET CLIP

CAPACITOR

PROTECTIVE CAP
'CAPTIVE)

Hamner:tow s cu

EYE LENS

ORATICULE

FIELD LENS

CASE TIME

OBJECTIVE LENS

.- _QUARTZ FIEP E-
ELECTRODE

CHARGING
BELLOWS

CHARGING PIN
TWOa_ -A
FREE
RE -CRAKE
VOUCHERS

E1095 WITH EVERT
no post owl DETECTOR

ent I st pis* sirnie, moos Us

ALL YOURS FOR
ONLY

All Pits art Pieced IN WIN put
prior is dupla vy liTr cum mail Y now
pwr trommtivi matkism. LENS aA

110
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LEAP SIEGLER model 310 Bathetic peeler. SAO E400 OUR PRICE ONLY (950
vs en cater
DEC .7-152 Used tut clean COSO.
TERMINET 30 PRINTER WITH TWIN CASSETTE. 30 roe Standard 232 700 or otter.
NEWSURY VDU will, Keyboard AWN 24-80 (MO arr Pifer.
CIPHER VDU mph separate Keyboard PM easel Printer port dream video fltdh ir-u etc (375
melt es otter.
CALCOMP 564 BARREL PAINTER. MUST GO £410.
CIL PLOTTER on STAND. El -Mine sly VOC (550.
FACET 4001 READER ,.."1h 2 spook,, 4015 1471 the sot Please make an offer we ui
.3:CePT

FACET PUNCH milli 6107 CONTROLLER (21/0.
DICOM Dee Dane 8" EA Minestry Clean E120 each.
TELETYPE PUNCH in Silent Cate EIS sweet.
AIICTLIRDS Alt% 16 bet roam With Data Another gift E4211.
COMPUTER AUTOMATION ALPHA 111..0 TEL Input Interlace Massie Docurnantatocn
quantify of paper 149e1 And some a gib al E3110.
HEWLETT PACKARD 2114A COMPUTER. No In/enlace No data HENCE EATS.
TELETYPES ASR 33 with 20rna Loop £360 welL 232 evailliber et v.v. lost KSR as abr -
LETS molt.
TWIN ENUOART Tepee Drives fAEOpih.
A FEW OLIVETTI PRINTERS  KEYBOARD Type T.300 still swami. - pease enquire

STEPPING MOTORS
100 Steen - 200,1n torque. 12: 24 volt

input 4 -wire.
C12 emelt. PIP El .60

STEPPING MOTORS
200 Steps 20 or in torque

operating 1
te P6P

120 yii
we
(150weft.

8C1 72 fp 6C2129 7 * 7N6449 OP 8C76
82Y13134V 7 109 SN 76560 ip ?ICOR rip 2N3053 is, BC1/1". Sp
1IIV81313V 10p IC7451 10p 74010 20111 11592 Op &T60 6p
21.3006 le MC4001 189 raC4049 2Sp TI593 lOp 4013 30p
1144306 19 MC4012 1611 203704 S11 50337 OP
B2X 79C 1 2 10p MC4020 71111 2145447
MONSANTO DISPLAY MAN 101A 0 3''

90 1C32 7
CI

OP
type display pope.

REGULATORS -al A 459 ow*.
MC7806. 7812. 7815 7912
MC1496L 70p. EIS 50 - 10p MCA. mc401e - 26p mech. 74100N - 759 sac h
Minetture A 7K PRESET 10 for 25p. 100 hot tt.
16 pin DIL Sodlet 10p. 14 pin SIL SOCkel Sp
LEO type TIL 209 Red with holder 109 each
SLOTTED OPT SWITCH suIPPliEd with data - normally over (7 OL.R PRICE 759
ROCKER SWITCHES 2 polo C. o - lip each
Spring Acten TERMINALS - normally Weal OCIp ea OUR PRICE lip each
TOROIDAL TRANSFORMER 0.115V -230V Input 13 5V-0-13 51.1 rated SVA Output £1.70
NCO PIP 75p
Submin TRANSFORMER 0120.240V Input 12V 0 I 2V rated 4VA Output 76p each Pt
500
LEDs Standard Wee. I ", Standard Yerlow 1 ; Small Whit.

DIODES
Al new l.A AEC dieviC111N3063 BAK 13
1544 11.4148. 1913470 104151

100 off CI.S0 - 1 000 011 C10.

BLUE THERMAL PAPER
430ft roll 8 7" rode

(2 per roll P&P CI 75

11A T CLEAR
LANGE QUANTITY OF
MOTO ITULT1PLIERS

all with inlormeition British Appro. 2'
window LE each British Appro. 5'
window £3.50 each American Appro. 7'
window CR each Special American versior
by RCA CS each P&P all pholornuleopher

ke MI( 001 $ginsX Genova type T4140.1 222e
Meted Sine thweweee 7RD HONK .15110 40040
MS AT114100iT012 01001050 Om OM IA 10047 i' 50

[Seer
O 15 PowerSOWS Owegage 0 T70N1112 MLR IN41031 tee
Ras.-:..., C0004111%* Mow RICH 6116201 (120
MARCONI verameile TF10414 130
Me Ar OM Syr Emmet. TF I Eat 4 lighl lam INGO

E i 7s
Rae Z G..4. mw1001,11161 (IS
EMT SNOT 7301 SON 25VA 1 Wee VT 50*r
O 3$ MOO 014744 7.30 POLISCOPI t As New 43111
STAMINA Paolo xisorIonme  1104 Intro& Mtn. i  ,. .- .
..u. Pima wooly 375.1COOMHZ lea inimp tame 1450
RACAL Semi Geonow Me 340A AM FM 1.3205142

(I 75e.
S ee AokeVYKL Foal flowave Socareer for3302 air.. ...
Mn. ht. Iona eon Emmen NW 230.1 (130

ARL NI &pie Genoese NAM/ . 1 5 1120..
MARCOM Semi Geometer TAO'S (40
ALARCON, uNIVIRSAL =NM III 31.1 .4% 1210..
MAR 4 Ong NAPPY Sere Geneva TEMSA, 2 till
MAIL net Lwow Devanian Mew TF7111C 140
ADVANCII 1 1,4401ii linW T 1 CS
OSCISLOWOPICII 00 non* S,00, 140..

 Kan,   sed wee fin( epic 1.,M NV pew me hew ww1014
v liner We wive* we ioi - Kw PW.VITS ist 1410, Wowed Po ii Wii sun N Wilt n4.0 int VianneY % %W. 44.1. me P. pug

pone W. le mane r I 1.1 ayealbiSk

IMAMS I Enuceien Goosomainn.e Arne,
20 AMPS
Sono 3 Mom sadder. Peale Home

(25 a
CIE es.

CRYSTALS See sese.
I w mote wan l 12KH2 844 8(242 870 -.01..12

LOUD HAILERS. !mower* nomad no Nee; 4.1.01T0
sew*. suppled %owl Senn MO% P&P 12

INFRA RIO QUARTZ LAMPS. 730V 670.Yeis Sw 13.2'
. ' O. (I 50.

SAME MONIER. 2 Amp 50pes.
P HOTOMOIN DETECTOR 4''*w bed. Aped
AM . 17 we, CI,ll,. MOW% 4.040 connected
Vv.*. 10.804
E C Sevesia MAINS LEAD. Maenad 13 nrc.. la emotion

onset Sep eh.
FANS. nRe 13 Wien Sus T's  3'. V" 800140 NOW
al Mee Seterehare LIAO es.
m...as.iro MOTORS IA. oan wow view v... 3 16.. die;

1%  V." ina rum Mora
MOTOR 1211 DC am puny re meas. lomicentiono, Some
rem. too ea

RXS

709 DIL 14 -PIN
OPERATIONAL
AMPLIFIERS

at 8p seek
100 all 2510. Oder.,

MINIATURE
KEYBOARD

sr ...f.tact, marked 0-9 and AF end 3
poawl Isnction keys E1.71 MM. PIP
nip

MAGNETOS
- Brend New 80.ed

E.-11/1mistry
Originally foe Ministry aircraft therttore
I nest qualm -.wry reliable

Ridiculous C4.75 Rosh

STEPPING MOTORS
North American Phillips. 5 volt 3 3 Amp
,parole./ 2 wee PPS 0-200 Mull per Min

250 used. Toped Ile end. P&P CI 60

MUST CLEAR

POLARAD SPECTRUM
ANALYSER

bispiay new are suf%ol,ed with ST I.,
31,49 -in I to 45 DPIZ

(95 each

TRANSISJOR INVERTOR
.1 !A, AC ' Snip 1.11.1.1
204(1u Output wind.ngs horn Poi C010 Ce"
be rewound to sun own (Repose or unit can
Iw Leiden Mr noel of component* Circuits
suppeed E1.211 each. PIP E2

CONVERT THIS UNIT TO A

SUPER BATTERY
CHARGER

Attract...* green ministry quality cast wall
removal:2e top and bottom Wails - Neve
duty '``mTrE"" - high Powered reest-
en to coerce current good quota, centre
mounted amp mew - %WO ul Wing nut
laminae. on port panel which can be used
foe connecting tenon All THIS FOR E3.60.
P&P foie Units (12. Coinage 45

STEPPING MOTORS
8:12 position WON additional where the
rotor is cods Device can be used as  teem
Diagram mooted Will actually riedi on 5
Yob, 12:74 recommended
ELM mach P&P 75p or 5 for ES P&P
El 50

INFRA RED IMAGE
CONVERTER type 9606

(CV 144)
damueu Rokwo% vngteiCr. Lan not

6KV supply IndvielimIlY boxed
/NO delta

E12.50 oath P&P 75p
Infra, Red lamp.elt0 aChrerfiSod

KEYBOARD PAD
Ie 4.2'9.2" high with 12 Alma Read

mtelms Blue key marled in preen 0-9
and a star with ono blank
frt each. PIP El Ca 5 tor EIS PIP (2

770R used teste. £95 each
EDDYSTONE

940 24V invertor version. Special
730/10 used tested £77.50 each

Government Quality vgc
£165 each

TANTALUM BEAD CAPACITORS. 4 7u1 25V 10011412 1000047.60. 33006 3V1611
se.
TEXAS Low Prattle 40pin IC Sockets Alp sac
SMALL TRANSFORMER. 740V Input Output 2 winchnos 12V and 24V / ante E2 pooh.
SO SIMPLE SO SAP E.

button CIRCUIT SPEAKER Small. compact. 3 ratings 0 (I 1 13 and 10Amp State
erten ordering 71p wee.

AMP METER 2'a" de Sealed 060 Seat 7SMV FSD Cornplete *1, mimed BO Amp
SIten CLIO au. P&P I 50

LEM( ROTARY 1110111NOIDS. 11 tv DC He nowt. ...maw

DIAMOND N CONTROLS ROTARY MUCK. Sat. sae
Cc...10<vve Nem Mom. 100 on (7.

NAM LINE SO rerrotrocret 3 nuonoruwo - crinim.wed
2'.) rum Mem.

MASI SRAM/OREM& min Sot x ens x
SWilndie. Twine WWI New Slim
MOTOR ev mem Mara Cap OC leg% Taro. 14041.4440
IA* lax. el SO Vas *VI 245 Marne& PIP C2
REMO TV TWE MULTIPUEN. Tat roan whop reeds 0
New (I amb.
001eT TAM us. the mew 1141 CABLE ISp per
mom or 17.116 par 100 weber Ned PRP f 2
PHOTOGRAPHIC ULNAS Pees 23EN enn eon Soo. rap
Hier at. or 12 [a.m. Pie it SO
Rene oiscmAilel  CS emei. PIP IS
MYSTERY IC PACK. Lome pat Une0 vweine a caw

palm 0, al. PIP sce no. long we *al Vire.% evil
%V WE lexy vecinvance new you
VACUUM PUMPS - TRAPS. ITC. Sited Ice
O RCOUIPUNS CAPACITORS
0 015.04. 10V. 001 int0

iM

0 Cuoom 200v 331 3110e1 La
*Ow% 100
E NT Caseetter *000 am EM NM'
Adm. MULTI COLOUR RAISON CALE New 40, per
ANN. 10 image fir It
OIC uhf 441.41w turn. 41.1110 mem.
CENTAUR  15v VANS 4T, X 4 1' 44.10.e
EKUSE0 oared, mom) Me ewe.
CONTACTORS. mon Ours 24V Ds s moi el 4001.
G EC UHF. Vilf &beton tom. 12
1111TAL 344110101 CLOCK *oh bud.. urn. Need n green
Dodo coot Lon. running LAN,* divnininea numorille AC
vow Sun 6th X 2u 7'4' -ONLY (2.75011A

PHOTO MULTIPLIER a Uninlew .sun Centavo, twin
01 %di v nnweee41.00* ewe. Per it

NAAR SERV ISA THERM wan Cevnei b Wob.
Ca irr KM SO ZOO Opt. C tE.Seeeee.
SOLIO STATE LOW TUNERS. SO Katt malt.
S RAM REX Pii wide we.% 30 motor tor II. Pee 250
$11011 CONTROL 50041 we. Seed track Comtism with
'TOT ienCor i" 210 emit.
THANSFOM111111
AuTO MOVIripet 115 V. 1 Amoodglet (EARN& Pee e l 25
MOV lemo. See Ey Soo 251  2 . 2- Good awl*.
I l 50 mats PIP El
7405 61n0.0 BOT 125 0 02% See 24 2  2- Iittod 404.0
eel SO mete. PIP El
MIN tepee 17y ipneA4 Seie 60 0 a a 42Ne SOP meal.
MOW KIWI* 50C 12012V EOM* 54e 03 A 45 x 40. (I
MeV 0001. Set SV 2SOMA Soo 1 11:11 3. I E x lie". 211er
SOD

S S -,---r- . -
As Sp mak
O 4147 04157, 11C151) EC237 151117. 041111. OAS. SOME
114154 84243
AIREpagels
01131. 1IP414 21701 AO 139 71x341
0,52? lep 11190 80731 MR 00141 0010 liaRlAMT
IMELIKISM Up; 110133 II 1102M to... Pax 7SW - HOW
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GAMES COMPUTERS
DATABASE GAMES COMPUTER Entertaining and Educational

14 a programmed cartridges available Database games computer

,nc 1 x cartridge'l £62.50

Cartridges
£10.50

STARCHESS. Chess game displayed on your own TV. Absorbing
game for Iwo players Can be used as conventional chess 01100 or

as Intergalatic Space Battle
Starr hess (Complete) E50.00

DOOR TUNES. Door bells that play 24 different tunes
1.821,1,B.731 classical)

DOOR TUNE
E11 50

COMPUTE -A -TUNE. The exciting new musical computer Fea

lures. Tune memory. 10 a musical effects. 4 x built-in tunes. 2
octave keyboard
COMPUTE -A -TUNE E15.50

COLOUR CARTRIDGE. A TV game played on your own TV

Three programmed cartridges available giving up to 10 a dtHerer11

games pet cartridge
COLOUR CARTRIDGE (with ten game cartridge) E27.00
CARTRIDGES from . .

£8.00

'Ale also have a limited number of Six Function B/W and Co
games. from £6.00

Vile also service Video Game Computers/TV game etc
1 odustnal 'commercial or hobby).

All prices subject to VAT & P P
For further info (Brochures. etc.) Please send S A E

Trade 'Bulk enquiries welcome

BRAINTREE MICRO LEISURE LTD.
92 MANOR STREET, BRAINTREE, ESSEX

Tel. 03763-28196

SOUTH WALES
FOR TTL, CMOS, LINEARS, DIS-
CRETES, PASSIVES, HARDWARE
TOOLS, CASES, TRANSFORMERS
ETC. LEKTROKIT, BREADBOARDING

AND VERO DEALERS

BOOKS BY NATIONAL. TOR. BABANI

Come to:
STEVE'S ELECTRONICS

SUPPLY COMPANY
(Formerly Steve's Electronics)

15/17 THE BALCONY, CASTLE ARCADE
CARDIFF, CF1 2BU. TEL: (0222) 41905

VISIT US AT THE SHOP -
OPEN MONDAY TO SATURDAY 9-5.30

Mail and Official Orders Accepted

STEVENSON
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001k 4111/11T
How to Order Make cheques payable to F711 Book Service Paymen m sterling only please. Orders should be sent to ETI Rook Service. Modmags Sales Office. 145 Charing

Cross Rood. London WC2. All prices Include P&P Prices may be subject to change without notice

BEGINNERS two
Beginners Guide to Electronics Squires £3.75
Beginners Guide to Transistors Reddlhough £3.75
Beginners Guide to Integrated Circuits Sinclair 03.75
Understanding Electronic Circuits Sinclair C4.60
Understanding Electronic Components Sinclair £4.60
Beginners Guide to Radio King £3.75
Beginners Guide to Audio Sinclair E3 75

COOKBOOKS
TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20
Active Filters £11 .30
IC Timer Cookbook C7.50
IC Op -Amp Cookbook E10 00
Video Cookbook E7 00
rn. Cookbook £7.55
The Beak Cook £4.00 inc. tvp
IC Converter Cookbook £9.50

,--APPLICATIONS
Fire and Theft Security Systems B. Weis E2.15
How to Build F lectronic Kits Capri E2.65
110 Electronic Alarm Projects R. M. Marston E4A5
110 Semiconductor Projects for the Home Constructor P.M.Marston
£4.45.

110 Integrated Circuit Projects for the Home Constructor a M
Marston £4.45
110 Thyristor Projects Using SCRs R. M. Marston E4.45
110 Way,. Form Generator Projects R M Mairstnn C445

=COMPUTING & MICROPROCESSORS=
What Is a Microprocessor? 2 cassette tapes plus a 72 -page book
E12.00
Beginners Guide to Computers and Microprocessors with Projects C
Adams £6.05
Bask Computer frames Ahl htl Olt
Basic for Horne Computers A cell -teat hint:, guide It Albrecht t.... I.,
Illustrating Basic li AI.: , s 1:3 75 r

Intro to Microprocessors Aspinali 06.55
1.140 !Microcomputer Handbook W Barden £7.75
How to Program Microcomputers W. Barden £7.25
Introduction to Microcomputers and Microprocessors A. nom. £8.60
Microprocessors In Instruments and Control R .1 11 gsbero E13.00
Bask Basic .1 S c...an El 80
Ads anced Bask I S Coon E7 30
Getting Acquainted with Microprocessors 1. frenrei C7.25
Beginners (Stride to Mkroprocessors C M Gilmore E4.90
Beginners Guide to Home Computers Grossworth E4.50
Beginning Basic R F Gosling E4 75
Microprocessor Programming for Computer Hobbyists N Graham
C7 IS
Minfprocessors from Calculators to Computers Heisermsn 05.00
Microcomputers. Microprocessors. Hardware. Software and Appli-
cations 1 L Hilburn C17 40
Bark Programming .1 Cr Kemeny El 25
Microprocessor Systems Design E. Klingmlin £17.00
Intro to Microprocessors Leventhal £17.00
Microprocessors - 3 ethnology, Architecture & Applications V R
Mcirlynn t III ari
Interactive Computing with Basic Munro C4.25
Bask with Style P Nogin E4 25
Software Design for Microcomputers Ogdin C7.20
Microcomputer Design ragoln £7.25
Microcomputer Base Design Peatman £5.70
Hands on Basic with a PET Peckham E9.55
Basic -A hands on method Peckham £6.95
6800 Software Gourmet Guide and Cookbook Sceib. C8.90
8080 Software Gourmet Guide and Cookbook C6.90
The 8080A Bugbook: Microcomputer Interfacing & Programming
P H Roos C8 35
8080; 8085 Software Design Taus E7.60

57 Practical Programs & Games in Basic Tracton £E65
Microcomputer Primer M. Waite E6 50

Your Own Compqer Waite E1.60
Microprocessor; Microprogramming Handbook Want E6 20

ETI NOVEMBER 1980

LOGIC
Logic Design Projects Using Standard ICs J. Wakerly C7.I5
Practical Digital Design Using ICs J. Greenfield E16.00
Designing With TTL Integrated Circuits Texas Instruments E9.35
How To Use IC Circuit Logic Elements J. Streeter C3.80
110 COSMOS Digital IC Projects for the Home Constructor
a M Marston C4.45
Understanding CMOS Integrated Circuits R. Melon £4.15
Digital Electronic Circuits and Systems R M Morris 04.50
MOS Digital IC. G Flynn £5 25

=TEST INSTRUMENTS
t r.. Oscilloscope In I se Saw's!, £3.50
Working with the Oscilloscope A Saunders £4.25
Servicing with the Oscilloscope A King £6.65
Radio Television and Audio Test Instruments King £7.00

:---- OP -AMPS

Applications tit Operational Amplifiers ctrserne (Burr Brown) £8.45
110 Operational Amplifier Projects for the Home Constructor R
Marston C4 45
Designing With Operational Amplifiers Burr Brown E19.00
Operational Amplifiers Design and Applkations G. Tobery (Burr Flown/
£7 55

COMMUNICATIONS
Communication Systems Intro To Signals & Noise B. Carlson £7.65
Digital Signal Processing Theory & Applications L. R Rabiner C24 40
Electronic Communication Systems G Kennedy 08.75
Frequency Synthesis. Theory & Design mannasw-wovn £25 00
Principle* of Communication Systems H Taub £8.40

=THEORY
Introduction to Digital Filtering Bogner E10.60
Transistor Circuit Design Texas Instruments £9.75
Foundations of Wireless Electronics M. G. Scroggie £5.60

=-7REFERENCE
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.50
Electronic Components M A Colwell 90
Electronic Diagrams M. A. Colwell £2.90
International Transistor Selector T. D Towers New update Ell) 20
International FET Selector T D. Towers £4.35
International Op -Amp Linear IC Selector Towers 07.65
kadio Valve and Semiconductor Data A. M. Bell £4.00
Radio. TV and Audio Technical Referent* Amos C30.40

=MISCELLANEOUS
Eketioisle.Fault Diagnosis Sinclair £3.55
Integrated Electronics .1. Malawi £8.20
Practical Solid State DC Supplies T. D. Towers C6.00
Practical Triac/SCR Projects for the Experimenter R. Fox E2.35
Printed Circuit Assembly Hughes 0 Colwell 02.90

Fallen behind recent advances?
Just starting out?
Need a decent reference book?
Eli Book Service provides an easy
way of getting your hands
on the right title.
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from Crimson Elektrik

LATEST DEVELOPMENTS
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CP3000 POWER AMP MODULE 300 WRMS 412

BEST VALUE

CRIMSON have an enviable re:potato., for suPPhdriCt me
best value .moldier lib You can pp.* this to 'Morse"
by Chedrerg out the competdon in it.. blowing crucial
areas  NONSIINShall grade phonoSakets for Alt signal
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a nnavtaucn to. friendly and tnnalLa service before and
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SOUND ADVICE
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n 03N THD and is the obvious chde for P A ono
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CI 11138 -it 70 WRMS 8 nhmst E38 10
CP 3000-1300 WRMS 4 ohms. (58 00
 60 v. 80 Walt Myra pre end power smolder complete
kit 1208 86
 S....,, Moving Coil Madre Amplifier Module MC I

L2R he
 ;Way Active Crossover mingle channel) 132 AC

Don ttorgie Crimson modules are avertable Inroughdr.
It,, country Owen all branches ea Marshall. and Me,
order from Badger Sound Services and of course
CA...MO. (Wank
Prices int tide V A 1 and post to anywhere ria the U K

EE Crimson
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THIS WAY YOUR

ELECTRUTiFf.E.
CATALOGUE IS

IS ALWAYS UP TO DATE

IS PoTE 
  pike 11.1
sem is eft CCM

flegegkeigiegappesey once lip published to keep you up -doted on pric and
nom wirksimpi an ear 12aping. catalogue (FREI 016 RECIU1S11 you we not rot
 cusionteetert w mauler ortoiliog ket. we roll rood you our current pnce Het FREE
ce, rower, and p yosegeoppo (No. 10) pm% It oe well 11 you week,

OUR MINI -SELECTION POINTS THE WAY!
EXAMPLE ONE - SOLDERING IRONS
Oryr 50 f I 2 CP net Amex X25
who Lall 10 not Dwolder tool 5R 3A

Men C (4.93 nes 500 gm reel solder

EXAMPLE TWO - PRINTED CIRCUIT MATERIALS
PCB 1300. 150 mint

P . 77.7.177 :ri-
5SPIRP 5/S 21.32

(1 21
P S Ll 73 areadtpanta

F 'Glam. SI& 1.2.1111 7 '.- C2 44 Rointwerd 12 C9 23
Pomp* regret ?Sec C9 19 not
Ferny Chloride 5009 :3 179 iu-OCr°bmeabc" ( 6 III

EXAMPLE THREE  SWITCHES 13A tome owe h adaptors
Chrome wiggle Srrines TS 100 (14.43 nal
510 5PST 66ie °PDT lip WainarJangio. Lotion 1 PI 2W 2P6A
Min SPOT 11111, °PDT'S* 3P41/9 4P3W 440 add

EXAMPLE FOUR  CAPACITORS BY SIEMENS
eelyeasor 7.6.en. PCM

1 I 5. 2 2 3 3. 4 led. 10. 15. 77. 33. 47nF epees& 0 1. 12p, 0 15. 129.0 22,
111p, 0 330 21p, 0 479 27p. 0 680 N.. 1 Ornrn PCM I, 37p.
1,6~04 Mel hi F /V)
I r401610.1110012p,2 2/25114.7 2/6312..4 7., 1616p,4 7-4014.10.21:
12p. 10/4013p, 27/25 13p, 22r40 lip. 22.'63 119. 47,10 13p. 47'25 TOP

-47 /AO Illpi 47 /6320p, up to 1000" 16932p. Then 1000; 259441, etc
Apo full supporting ranges or peer cetarrne plastic and electrolytic caps

EXAMPLE FIVE -POTENTIOMETERS BY RADIOHM
Singe gang hn or log 24p
lean gene lin or log 13p (Twin types Perm matched.
Monogram. lin or log 63p Slider knobs lop eoch
Twin Ihdef ton or log 136p 010*ATA fin how 0, vert I 2p

EXAMPLE SIX - RESISTORS

(.13 net
Ca 441 not
£7 Si net

AND AS FOR SEMI CONDUCTORS .. THIS LIST BU A RACTRP.
OF WHAT EWARYCR

 -gm
 hecor
144148

Fle
Ilta
91

£0673
555
556

1.5
Me
519

11110
1'710
01.1301A1*

925
111211

'iglu
-117A
- rue

52plip
49p'50402

74.99
751734.015
)93090

19P
11.01

240
gip

AC I 26
A01T7
A01 in
riCH9

Hp
f 1p

(4 75
910'

043/41
17113001.
LM MO%
14.'17955

625
CI 14

711.
t1_11

P11:
007A

-41711,5

74.

991,
leo
469

71370211
314443

119
C1.76

A0101
1:115r?

40p
2.20

94.1)055
4195A i 2

(1 00
425

'193055
TESA3

Alp
40,

394991
(2.29

77,
Af 127
A1.102

Aw
CI SO

MeSA63
OAP I

44,
. 14, 0144259 444531.

214540, 9 49.0 UM 21to 0590 I. 7(x107.9 149
40/4940 12.24 11103 30 dee? IP 21-430D 149
.70367 aft 577104 7072 0A702 190 P0100 149
403(1) 499 99105 71p 0C29 (1.23
40634 91.911 010110, 113o (105 (1.111

CA1409 eep 129002
11010010ATIO01 ro IIKrov Irsre170700 7.7 7000' '' w. 5°1° ff%A. pew c114Pa paled %se -
Ion puma 9* range  ncnnete whydino not erne gases we ,tit mavered segungue nee.
nn mew goo roAr.o.00s mood so well p,wIVnuoi Arid isinimlnippi IT S ALL IN CATALOGUE 10 Olin
'20 PAGE CAT ALOGuI TAP f (ON TPE ASKING
ii1PCIS MOD ,r A I Al- pre. for.ssd no. op Wit V  7 ler U  cod.,. Oveneer. Ayer% Lott 131
Hun one
poSTACt r isTdon up To E5 74 wk. 11 pow ante 409 for p p it ore.. 4.44, sent myth,.
Drereres trews terIl sl cam 414.-. Wet
TiSOCTuAITS 5% Wooed on nannTri nmai  eryhr pig popes I I ao low  over yOult ,J.
t 29 Gomm% dacount onsiss 40 rnopi coopenoros

ELICTROVALUE LTD.. tert. snit as I4.JIrge pow. leeserseed snow
9...e, AMU. MIL Plasm 991994330113 MTh 8 714. Loolloo an Telma 344478.
fufoffef Imre, ...now Seffeson cosy. ISO Poops lam &NOW MOIK.MW M 19 Iree 7A7.0
r0614432 499
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Slim Gents ChrOnogreph
Gents Alarm Otronograph
Musical Ahaorn Chronograph Plays Yellow Rose of Tams
Slim &WIPP MOO* *Wm OF'0102mPh
Gents 5 Function (CO
lades S Function LCD
Ladies 5 Function Sugar coated okra &Hs of square face Saw, or gold colour
Ladies Drees 5 Function OPTII 01 square face sayer or gold colour
Chnelthat Sawkinicillsr digital Mickey Mouse *etc), Ideal for the kids

odd 35p P&P in all inns
Gents Wont Arellogp *MI Calendar

D. K. SUPPLIES 5A
HALFPENNY LANE
PONTEFRACT. W.

YORKS
gooda nary 12 mono gfirarantee

IS A E for fuller list and brochure)
Prices include VAT

16K
Not just boards, these are comple e units in neat plastic
boxes. Built and tested. When necessary, lines are buffered
for system expansion. (Only one Fountain memory unit
can be fitted.) Larger sizes include all required extra power.

F801 1K unit £24.50 FE103 3K unit £44.50
F802 2K unit £34.50 FEI04 4K unit £54.50
FMB 16K unit (with power) E89.50

Memory checkout program listing supplied.
Inclusive 0115% VAT. UK delivery free. CWO or S.A.E. details.

FOUNTAIN COMPUTERS LIMITED
Darvill Road, Ropley, ALRESFORD, Hants. S024 OBW

THE ZX80 COMPANION

Second Edition -THE MONITOR REVEALED

This best-selling Sinclair ZX80 manual has now been extended to
include a detailed explanation of the monitor. routines and entry
points. Send E10 cheque O. to.

LINSAC
68 Barker Road, Middlesbrough

Cleveland TS5 5ES
Send s a e for latest catalogue of ZX80 programs - garlic'-.
educational and utilities - in lower -priced packages

NASCOM OWNERS

i.

rharacteristics Enough space inside for 3A PSI). CPU Board and

4-

dissipationVatI 6 Guage Aluminium Console Good API suppression and heat
two

Expansion Boards Will support portable T V or Monitor
Pnce includes Keyboard cutout, rubber feet and Carrying handle

Send cheques or P 0 s for C26.30 to

CYBER ELECTRONICS CO. LTD.
Isavernisat Square. Addiscombe

Croydon CROPRD Tel 01 651 0381

LFcILCEARTZ WATCHES
Spw,al dew 111.76

37.110
£12.71
213.26
313,26

£4.91
£5.75
611.26
68.50
67.613
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MPA 200 100 WATT (rms into 80) MIXER /AMPLIFIER
Featured as a conenuctionel reticle in ETI, the ORR 200 is en e*CoPtronallY Rini Tweed - but prolessionady hnished - genets! purpose high power birch, or It features an edaittabie input

mier which accepts a **de range of sources such as a microphone guitar. etc The,* ere +ride range tone controls and a master whams control Methenically the M PA 200 n umpheity lwetf

wen minimal weIng needed making COnfIrtoCtinn eery straightforward.
Thr hi! includes fully finished metalwork fibreglass PCBs mmHg* Sire *IC - complete *own to the last nut and boat

Panel .it. 1111.0". et 3.1". Comp d. 7.3'

CHROMATHEQUE 5000

COMPLETE KIT
ONLY

£49.90 +VAT!

MATCHES THE
CHROMATHEQUE 5000

PERFECTLY!

5 CHANNEL LIGHTING
EFFECTS SYSTEM

This viesable system featured as a consouctonal article in ELECT RONICS TODAY INTERNATIONAL has b hequency channels will, individual level controls on each channel Conti cit me
lapel a comprehensive to my the Nast You Cr run the unit ea . lartaghtforward teundlialqhl or new. it *hobo all the lights at aspeed dependent upon music level or from pencil ttnnd
N use the inteinal digit* cecultry which produces some superb random and sequencing effects Each channel Noodles up to 500W end es Ilse kit isa single board design wiring is minima .
and construction wiry straightforward

Kit includes lull, finned metalwork fibreglass PCB controls sue etc - Compete right down to the Last nut and bole

COMPLETE KIT

ONLY

£49.50 + VAT!

POWERTRAN

Chromothcque 3000

nine. view., Imo. Ina.

Penal arse 111 0" x 3 5" Depth 7.3"

SYNTHESIZER KITS ON PAGE 9. MORE KITS AND ORDERING INFOR
MATION ON INSIDE FRONT COVER.

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER E99.30 + VAT
This envy 10 build stow, of Our world mole acclaimed 75W amplifier kit based upon
CifCtItt boards interconneend with grad plated contacts retuning in minimsl voting and
construction delightfully sorghtionvard The design was published in Hi F. News and
Record Review and features include rumble finer. vanebte scratch line, versatile Iona
controls and tape monitoring whole distortion a loss than D 01%

Al kits also mailable as separate packs le 9
etc t Pnoes in our FREE CATALOGUE

PCB component sets. hardware sans

120 +20 20W STEREO AMPLIFIER E33.10+IJAT
This kit lased upen  design published in Practical Wireless. uses a angle printed circuit
board end offers at very low coat eta of COntentxtettn end ed The nOtrnal facilities found
on Quality emplifiefs A 30 watt version of this k (T30 * 301 MB alto everlable for
E311.40+VAT MATCHING TUNERS - See Oct FREE CATALOGUE'

Above 2 kits are supplied mils fully brushed metalwork reedy assembled high quality reek veneer cebmet cable nuts bolts etc end ItAl tnftrycfpne fact everything,

MUSIC EFFECTS DEVICE - AS FEATURED
IN ELECTRONICS TODAY INTERNATIONAL!
The BLACK HOLE desgned by Tim Orr .s a powerful new musics effects device for processing both natural and
electronic instruments ollenng genuine VIBRATO (pitch modulatonl and a CHORUS mob* when gives a

spacer eel to the sound achieved by delaying the input signal end miming ht back with the original NoNhes
IROLESI. introduced et the frequency response move up and down as the Ione delay's modulated by the chorus
"top generator Ap optional double (now* mode Yews *noting anaphase effects to be added The device is
Boa standing re,U1 fool twitch controls. LED effect selection nclicistors has variable sonsitiviTY het high
signal r noose rale, obtained by an audio compander and is mains povieved - no tattents to Change' Like all our
kits everything is provided including a highly superior rugged steel beautifully finished enclosure

COMPLETE KIT ONLY £49.80 .VAT (single'delay line system)
De Luse version (dual delay line system) also available for MAIO + VAT

C.abime olas 10.0. a SS" a 2.11" 0101.11r (het)



DISCO LIGHTING
KITS!!!

First Cl..,, constructional propten. glass filet PC.B.'s & full instructions. No extra
coetooncuts needed to make a lop rate working unit.

LK1
£9.90
LK3
E15.50

' Channel sound to light
100w channel Is 100w input

211N slider dimmer
vnahk for clubs pubs

prolosmonal unit c
t plate

ALL KITS C/W
Fac..

Circuit. comprehensiYe
instruction. & full

1! Jar antes

U(2
f1790

U(4
£16.50

Carnage on above /Op

3 channel 3kW
74TO  001dx finng
20fenT 101) watts input

channel 40.1.'
audio - forwasd"rmerse
auto - two speed rents

Suitabk case for
LK 72,11.3.36

100a spots ES or BC
CI.50.

Coloured pigmy lamp.
65p -

em rope lights

UNREPEATABLE HI-FI BARGAIN

3 WAY LOUDSPEAKER
KIT C/W BAFFLE (pre-cut)
Coo. uses:
*61" linen surround ball unit

5" and range unit
* 3" tweeter
se 3 way crossoYer. finng /Crews & huille
It 20 PPM handling capatulity.
lull ingruoona pro. akd
Must he heard to he trehevor

f9.95 . El cart .1,11 '1,. t21) ca/ I Ice

SAXON ENTERTAINMENTS (En)
327-333 Whitehorse Rd., Croydon, Surrey CR0 2HS.

(01) 684 0098.
Order t, ( 011

Lfc.n Scx 5.m 1fm

OHIO SCIENTIFIC
SUPER BOARD 2

SOZH BLACK AND WHITE VERSION
£159.95 + 15% VAT, POST FREE.

50HZ COLOUR VERSION E215
THIS UNIQUE + 15% VAT.

I SPECIAL OFFER
I pour.,411111 +.

r..° zi.tr..,*
.0 at 9/4 bractien.0 Vc add 155 VAT *

(MI 41 oxl/a 120"11177;711

t76'.v"P1.*.15i1 11 g
dg tu4r.,sm 0*
dg 4mo/6led t61 (CM C

-meter,
4Arlt1471*

14791. 8'0 e ate**

***** *****
SHARP 61Z -80K

EIIIMMIRRL=I=P
1MM10.1i1PET 78P( 1.,
'.110,1 tenon musk Mr And cussed. Dssiass
-a/aclors s 25 Sues 14.1 e0 4145 
1ST,: VAT

SUPER PRINT 80051ST

0/Pl./NOP AMP.. pow ley %penman) UK /PI
40440 mall nu 110/ 60 hen pleura 72 80

a. 120 a 172 Crelle Triter and heron yet,
1,300.71414 Ma. 0614t. ch. ass S3237 20i...
E EEO* and oreitiOOKS i.0 SPECIAL OFFER S.5

vox. gyve word pintorLe. 19.6, 4941.0009414
(366  16% VAT.

SWANLEY ELECTRONICS
Dept ER 22 134411011 M., Sweskoy. Korn Skeen

Mal olds, only 0194.10 ado 36p po.r5pe. Pnces oxhide VAT unless Weed. Lets 27p 9084
Pee Overseas cumomes oeoact 13%. 00memo, onion welcome

ALL EQUIPMENT NEW. SOXED AND FULLY GUARANTEED
Order with confidence and pay no more

PROGRAMMABLE SCIENTIFIC
Casio FX501P C46.95
Casio FX5O2P ** £66.95
Casio FA I Adeptor.Cassette Interface C196.9955
Casio FX501P wen FA1 f 64.9!
Casio FX502P with FA1 £84.9!
Texas 7147 . .

Texas 'T158C

£28.9!.
Tease x158

£86.95
Texas '1159 (176.95
Texas PC.100C C176 95
SPECIAL OFFER Texas T I 58C with PC 1000 E250 00

Tease T159 with PC100C [35000
Includes mewls adaptor . rdrot

TEXAS ACCESSORIES in stock e.g Libraries. etc
Maths/Utilities. Applied Sults .'Elecmcel Engineenng Each (25.95
Surveying. Structural Engineering . . EA/. I/ C62.95
PLIO0C Rolls 10 off E21 95
Battery Packs Slits model or 8P number £6.95
Texas 71 Programmer £61.95

QUALITY WITH FULL GUARANTEE
See Page 11 September E I I

AfELOor

%it 71
ML 81
ML 90
Ml 720
ML 831
SAL 860

CASIO CLOCK CALCULATORS
vag
Pocket Watch 81
AO 1500
AO 2200
040 12

CASIO SCIENTIFICS
8 DIGIT 10 DIGIT

C21.95
[21.95
C19 95
C15.95
[12.95
C15.95

C17.95
C15.95
£15.95
£18.95
(18.95

FX68 VISAS FX100 £14 95
FX81 £13.81 Fx510 (18.95
FX330 E11.115 FX3200 (204)5
EX2600 £15.85 Netionel NS108 £1795

*ALL PRICES NOW INCLUDE V.A.T., POST AND PACKING 
Cheque with order or C.O.D. 75p Elute up to f 100

FREEPOST NO STAMP NEEDED. S.A.£ WITH ENQUIRIES PLEASE

CALCULATOR SALES & SERVICE FREE POST
Rodditch, Worcs. B98 OBR

TV GAMES
0460 ,rou 14.

(5.26. Slum arc%
A. 1474110%p (II.
 I 14.161. 10 2444
ISFOes 2 47-34600
cf., t11.41 ail
47.43 Mod.144
moot fa (1.21 Cat

....10.Suryy kit
0.45

MAINS TRANSPORMER_11
OE. Np 1.441.12 VOW. teiwasee. 1

£1.1111 26(4.73 12 012'. 1004a (1.1.0 (3-50
11-0.18. la 0.79.

JC12 AND JC20septa* w..An aspidot rhea  daea led
sw.sed frown 302 arm t2.114 aC20 10 ern
O.M.

CONTINENTAL SPECIALITIES

.110300 01.61.1211098Y351.11 14325 (1.14.
114650 MSC WO PSC

STABILIZED POWER KITS
lit oamouic. s.naFrs S. 2. 01.111 5. As (13.51
8.4a1 sces 3/4/s,6.1's 9.12/ I 5./19. ICO 
LIAO 10 (7.111 111.61. Vpssaa.46s0 ~es
2.08. 10344 1111.13 130. l (CIS 1.36. 7+
£14.62

PRINTED CIRCUIT
MATERIALS

'C P.n..0 4272 14.11 II Of. ar
le es pee gee 1 iS F0 (1.110 EP% / pup em
Ectinc,v1Op a441110p 6,114.1. 1.32" ca.
9410,1,14 end Mk Lanionwevater 41.80.

BI-PAK AUDIO MODULES
8L304 (4.113 P412 (11.31 5512 t1.76 153(
070 5440 (27.116 £160 (5412 rap/. (15,24
PAM (5.2$ 114010 (COS Clew 30 (22.51
MAO 0.54

COMPUTER GAMES
Now St9S0,1,CP4sa C.uleur/ T1 0,44 C/PP./44, '

(41145 0.4414, C60. -fro. 1 (33
Sts (L4mpua. 1124 Coevabsys
114216 5w51,/ rouvl 143-111 S.ngsmmae (31.11
met Sp.tr, 1nnd..l 427.90! Sear./ olfar Vase
Ese/Wsu ARP Spars lumadent144

S-DECS AND T-DECS
I SOK f1711.5 thc Sta. 16 044100.442.31.

COMPONENTS
0 se 1 04002 3.74/ 2114///puser cusp Mr

-  OM 721 14 del 313a 0[55558 4.7111p
4'  ,1260 Pc 547 beset se 102 1,10

44.41r t44,14111.1. ty,l2e112p IMne411, 10132
Ivies20rrosa8puumnue9a IS ZS S I 7 I

S ow:01os Sp flamea+ .411 02 1011 re 100/1
1.1, Sap la 90 + of avarPue Poyeirter CISOC10.
"IP' 0,7 068w2.6e.0a7 tine 8101p.
023. 00}4112,22. 18 7T 0)04&` 47,41 Sp.

019/14Aars 1120.1010 10000/40. 1,7
10 10, 59 Grams cagova.on 50, (6 77of ie t,
2.1Ip Eiesanieneetorux SOu 5 t. 2*// Op 75.5
towiee Ie. 71 23P. Op sr 61P.1119 1W,4 70
930 47044 fp ICOO 16111p 2rods .00P, W E24
1v1 to 33. fp ...... 99/9 kubirtatii 0 1W
konsulliel p uld444 103110 2M2 ed. POOknIi.9.99.,.
SW 487 re 2042 Peale 2k dual 7111. //NJ Ms
1041L naa. asa 7p, lac, M,/& 16 Al I9P.

B ATTERY EUMINATORS
3+.4.. MAI+ :pus precastd c.epag. NV 4 was Pulls lea

6. 100.r. 054 app
100rna reap texts wan orolustue eon -even ax
tan 6. 4.41.64 77 9/.9. Li SS 6.
4,11.44  4' (11111 Cassano novae. "um, Lem
r', 10O5545 A PA 4., owl 14.29 Edit 1494,910
Tom 3'6 400.TO (see Ca, romemo 12v
dr /110/4 100ma 11.19 wand
a 9: 9 12.1500/uo 01.01

B ATTERY ELIMINATOR KITS
1041.4 uuk/ hoes pas arowerdl connsclerT
61.414 0.11.41 9.11.11 ((CO eat.
0.311 9.4. 030 Corms Popo T1.. 100,4 aull,
an dug 0.4 ., duly 13.dru WPM 49.8 3

.1/ '3 14 /7'71 /S,21)..14.42+ la (11.112
7. [SCH. C.. ro...er to...4m 12. a c small
6 TS '0. la alatTuasd VICO.

SINCLAIR PRODUCTS

St 110 10044r cur Jiew.-.0. (144.1$ POPI700
(61.11 rap 0.97 401/1"4" (4.20 (0914.:14t el
(13.116 IV (St raw.. (CU PD035
8903 *dace 0.24 on,. £3.07 0153501;8.75.
OW36(10119 OM". (51,51 a...env/as ter se
1 ~els tecoataeaote bauer.es (7.99 1949
191/499. ,ty (4.20 I,* (COS 1...:+99,94 S40
a.44444 6111.111- 76100 O7. T02004199.
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c 1; P...amu a Mead Harlow. Isles (0418 7RR TO. 0279 32700 IlDept So .e2:
PARNDON ELECTRONICS LTD.

RESISTORS: 1. Watt Carbon Fen Ca range _t_ 9'  rcierarre Sigh quality r...r , .

made wain 0601, cnctrolkdcundleee au aiecanak machines Bauf-ir- ..-
sod memo <vent ee"'

0.50 poil-oursardnued Min 50 pet mew.
0C41;;-

(Idle on barbed doted Ian 10 yor value

Syytty yitult Nutt Ni .dues. 10 od earl, C5,..a

DIODES: IN41411 30 each elm niche uwena/. - IS nen.
II -69 Pr- ft -042"

DR. SWITCHES: 6.w Woad CtraCt m folly waked base - orate Mrac
ra..dameeng peobleere

W.. SIM owl. 0 wok (IRO rash 11Way El MI each

Dll. SOCKETS: thds dealt> 1cw Perine swims
Or,, 10p. 14 pm 13p. Its pin - lip. le pn - 19p 2D pn-250.
42 on 21p. 24 eat Up. 26 pm 311p. 40 two 67p.

ALL PRICES INCLUDE- V A T & POST *PACKING -NO EXTRAS
'117, ORDER -t'1 .15 L5 CASH WI114 ORDER Fl f.Ahl

PROTON ELECTRONICS
SAME DAY SERVICE

CMOS
40O) 14
4001 Sep
4002 lap
4021
4011
4012
4014
4016
4017
4024
4030
*OA
4.541
4044
6047
4051
4045

ISp
1Sp

els
flrip
S ep
S ep
S ep
S ep

S ep
ep

7S6,
asp

AXIS
ORS
ROI

30p
70p
7011

30144
UMW

tip MANS
666 210 K107 Sp
Mal 660 C1011
Nista 29p
710-14 36p 110011C lip

;:;14ilp K117 lip
740 SCULI fip

/ME leo IIC117 7p
77344 311, KIM 7,
CA0611 lip KIM 7p
CAMP 7/p 11C157

42p SE/611 Sp
1.112100 44 liC159 Sp
MCIDOP tIN 10152 Sp
MCI 40p WM IM

MASK M
717410 Sep
71091 Sap
NOW MI

110114 Op
Sp

1Q13 Sp
IC214 Op
25)(214 Sp

110
140

110

ti

Der
lap
311.
Nip

Pep
21.0

KU27

K337
S C3311
OMIT
S OW

TES
ICY/7
10121
80132

111 01)11

ODIN
80110

if ISO
W YK
S FYSI

CC],
AD161
A12117
/W131)

2M2904
214211136
NOWT
27420th
210066
Ins. e

tai 306111

0101613
P11111 SpKU. fp

1111001
INA001
IIMON
741007
SOW
0491
W 0 
1170X

Sedge

IP
Op

166

30.

OPTO
MAN 1 Ifip
IN01410 re.

LED "
NM flap
Claw lea
Taper lap

0 Sw Rae Carts Eden Sa. c1477 ter 0.0140NIi Ip. 01423 elk

All fall arm powwow C W 0 P 30p WO Order anN

70 BRIGGS FOLD ROAD, EGERTON, BOLTON OLT 950

- CLEF KITS -

High °Natty Eloctronic F410441 Irs-
foronwrals wader the parson.1 swoon
,saes at Speciall0 Designer A. J.
600THMAN
JOANNA 72 & -11S PIANOS
Su anal DA Octore Elecnonx Perm ands
Pogue Touch Sansonee Amon as used in
the P E JOANNA robots Wrotronowly
suourates patio key tne.lia e testyha
not 6n11 be on any other dogn Build
boa modely accfArned proNdwonel mow
awn tor lather Damessx ar Sups use
humour top bastes Component kits

SIX OCTAVES- E2OT
711 OCTAVES- E232
P.E. STRING ENSEMBLE
The ...mug String Synthesue, *nth e
WHOM snood at en ecomomuc enc. Sem
Keyboard recalny vain a range or impress
roe *AMOS

COMPONENT X11- VMS
5. up TELEPHONE wank* le 6 -
able hoot No Ommoot to oupplernent
the Clover Stet.M4On4 Included wan

P.A.'s - SPEAKERS -
CABINETS
Unit{ can be supplied to ad0 to the
Component Kits incluthug Dompattr or
S. Cal/mete se.1  noble tubular

NEW -
ELECTRONIC ROTOR
Two speed organ mbar plus a
three shave ccuscas grenerEdor on a brays
PCB (1111145") art ocludes we components
- IC socket* elfOuVout -^'an. OW*
lion and stereo headphone. er nr PCS
Easily integrated with Itistmg organ
Component 114 01.00.

KEYBOARDS
We Wove that we hare locoed the Seat
rranufeclurra of *were front lberrtsforda
as used in our Kits and can Mao MVO.'
Keryswoth hardware Including the mm
dust,' standard soil plated contact
Wogs
49 WTI C -C E23.110
73 NOTE FF £32.00
88 NOTE AG E45.00
All SYboaads ore sato to pro**
lt./ raguasql length and ria Ocan
sly erchartes seaborne

BUILDING SERVICE
WO are spwAldss in Electronic PA-
Manoboure and can field your bent!.
you -see ksts

INFORMATION
Please send S.A E quoting dem.
interest Telephone SARCLAVCAs -
crdefk Can to accorded Ittl pries roch.r!-
V A T carnage & Insurance

VISITS
Are "c4c0". by 100cmt oes,
Mal Order Only

EXPORT
Lnquines welCOrne in Aultlaft
osstactJAYEAR IS .046)

CLEF PRODUCTS (Eit.CTRuNICSI LIMITED (De"evil
1b mey1.41 dryad. flram10111 ChaWn0 SKI 1JU 061 433 3297

Star Buys ***** FROM CASIO
12 MELODIES
CASIO
ML -90

MELODY
MAKER

PP (21 96

ONLY
£19.45
Cloct Natal. '  ealehdat up 1999 Alarm 1 7 dollertent
melodies chary, ro thrly atraedmetody Or buffer Alarm 2 
'iced melody or buzzer. Owe rhernory 1 Happy Birthday'
Dale roornOre 2 VW.O.eloroq March or Drinking Song On

Csarrnbar 24 25 plays. Jingle Bells Calculator with
11 -note keyboard. lull *aces memory squat., root. %.

7 32 x 211  41; inches Walks 1 year batteries
OTHER CASIO CALCULATORS

Fgtees in bra.k.t... A A P
MC34 dasal lor rnetno conyerslan 1E13 951 £11.45
asnrg 1 1 r k with alarm card tendon 1(16 951 £14.48
A01500 _ ctzt with calendar 14011.Valcn if 16 95) 114.15
402200 .sls alarm Calendar stopwatch if 21 obi £15.43
1.1131 %Corr al Calt clack alarms catersOar 1E25 951 £2245
M171 Card ...noon of 81 Only One alarm 1E25 951 E22.44
MS2 Moucal cats clock alarm calendar II21 951 RE8.715
M012 Card 0440 oE 102000 without '1(21 951 (111.45
115 100 Scalonl< 44 suntans 1(1 7 961 111.41
7X7100ictootefic Owe etc 39 tancudna 1L27 951 £24.41
FX8100 Srwnhhr ch./ en 46 lent am 4(27 95 (24.411
FX3200 Sorknox 13 lunctrars 4(74 951 (21 45
1X330 Spontdx JO Iunchoo4 119951 t16.45
FX510 Smant.hc SAturxu.rns
F%1010P/opiramereets 11 /

1177 951 {19.41
r°0114044, 1E134 9510245

F XS02/ P,[ran,-:.nw '>1C 25E7 11,* 1(0.4 661 E72.45

Fiegm4sselt

laCASIO
C-801
hewn
CsAukskor
Stopwatch
Dual tame
nap *14 95t

ONLY
£29.45
CALCULATOR
WATCH

..k minute, seconds. am: pm and day. Day dale
r .tin calendar pus -programmed to 2009 ProlotisenN
2d -now Hopwanch memonne rot tap 1St St 2nd paste twee
to 1:100 Sec Dual tone 124 mount 8 Sight calculator
Bacleght Wrier resistant threell plated case wan statMeM
stiol bracelet
C-810 Brack raw cased venton E24.46

OTHER CASIO WATCHES
Igoe. in brackets are A A P.

F86 Black resin case and strap qt. 951 1845
F300 SpOrly c6,00.4) laded model 1(14 951 612 45
SIM Sports alarm chronograph 1E24 95/ f 19.45
11308415 515 Maim thrOno9raPh 1E79 951 (24 45
8300I4IS As al/OVe gold Mated . 1(31 951 (29.15
6103401 Atm, Cuomo 1 100 SIC (E29 951 (24.44
31 0G 63S 8 Goal plated ear Km Si setambsed

1E39 95) (34.45
69C63311 Gems dine SIM alarm ((49 951 (32 45
5601805 Digital t Analogue watch 1(39 95) [34.43
26COL24M Lades pokt Paled 010E 1E79 95: (46.95
2{CL2461 Ledwo Pialadwro d.g.tal 1(74 951 (42.95
26CL2041 Ladles Pallosaurn d041 1( 74 951 (42.95

Most models ea-storb

LADIES' CASIO WATCHES from
£12.45

Send 20a to tu Owes of as Cisme aortae and eartalawn

TERMS of suilitellia PAIL* INCLUDE{ VAT P&P rine ewes.. Puse rend cheer... 0s co ouute Ilaocberf
4. a AEAseN fLECTIIONics. M HOUR PRONE SINXICS. 08431114411INICaors syekons rues Sat 9 00...5

EXECUTIVE ALARM
CHRONOGRAPHS

NEW
79CS-51 B

Stainless 51,01

!RAP (44 661

ONLY
£39.45

F
p

variseri
Hour. nn' ores >cenda am pm and dray
d.splay LA11, dame month and year Monody calerdar non,
16* year 1901 sn 2099 1 10 sac slopettch to 1 2hrs
Ieo 1s1 6 2.0 24 hour alarm ynth 10 step 1004 .011110
Hourly cholas batilght lahrum barlItly

Welt. Minonal gloss. weer 1146L

81GS-3513 ALARM
CHRONOGRAPH

Stemless Meal. entnaral glass Water
tststant 1 -YEAR IA
11040$ trhhtdata aaCtyhda day and
Aro. date month End year 12 or
)4 hour display 24 how alarm
"silly chimes Stopwatch born 1

I CO Nond N 7 Noun net 10 and
1st and 2nd place anon

IC34 931E29.45

a sill. 16 taty.

B. BAMBER ELECTRONICS
DEPT: ETI. 5 STATION ROAD LITTLEPORT CAMBS CB610E

118 ETI NOVEMBER 1980



CAMBRIDGE LEARNING SELF -INSTRUCTION COURSES
It's faster and more thorough than classroom learning: you pace yourseicand answer questions on each new aspect asyou go. This gives rare satisfaction-you know that you are really learning and without mindless drudgery. With a goodseiFinstruction course you become your own best teacher.

Understand Digital Electronics
In the years ahead digital e tronics will play an In part inyour life. Calculators and digital watches mushroomed in the 1970's-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.
After completing these books you will have broadened your career
prospects and increased your knowledge of the fast changing worldaround you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.00
This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simple and concise fashion: questions
and answers on every page make sure
that the points are understood.
Everyone can learn from it - students, engineers,
housewives, scientists. Its four A4 volumes consist of:
B ook 1 Binary. octal and dawn& number systems conversion benmen numbs, systems
conversion al Ira:bons. octeLdeamal conyersacn labia
Bonk 2 AND. OR gates, inyectors. NOR ate NAND gates, ourh tablas. intioduction toBosom algebra
O 00111Pmarire ECL. De Morgans Laws. cleragnind Wg,c orcuits using NOR gems, due/ input

4 Introductea to pulse *Non circurts S air] J Kin. ircrvis trnariii counters snit!Mears- ha dadders

DESIGN OF DIGITAL SYSTEMS £12.50
This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for scientists or
engineers wanting to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and
Computer design.
B ook t Octal. noxadecoral and binary number systems. conversion between numbersysrems racimeeMation Of negates numbers. comMarentary systems ornery munipscabonand ammo..
B ook 2 OR end AND functone. Korac game, NOT.

emissary -OR. NANO. NOR and exclusiveNOR funcboors. mom* rnput gam, truth labSas De Morgans Laws: canonical forms. logic
cOnyentions. kmnaugh mappaci. three state and weed kw
Book 3 HMI adders and lull adders; subtractOrs, *NMI and Paraiba WM., Wm/MOH andanthawbc tome units 1ALUsr. multarlicabon and drown systemsBook 4 Fhp Pope shift 'paters. asynchronous and syncruonoto counters ring JohnKonand disclustwl- OR feedback COuntenl, random access memories I RAMsI arid reed onlymamma IROMM
B ook I Structure of calculators, keyboard encoding_ &Hod...di display data. tItgoKterilylierwS, contra unit. WOW." ROM. ltddrOSS dilt0Chno, instruction talk rn1.1rUCtiOnClOciddrng. control mogreame sirmture
e ase 6 Central mammon unit iCPUI, rnanOry organization. cheroot. repasontairon
PrOgitenl stooge. address modes; ovule output systems, program interrupts intirruot1200cOXIK. programming. aleamblers. Computers. *vacua...programs operating systems andtaw sharing

hobbyists,

Digital Systems

Book 1

Flow Charts and Algorithms
are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER'S GUIDE £4.00
explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

GUARANTEE No risk to you.
If you are not completely satisfied. your money tell be refunded upon
return of the books in good condition.
CAMBRIDGE LEARNING LIMITED, UNIT 16
RIVERMILL SITE, FREEPOST. ST. IVES, HUNTINGDON.
CAMBS.. PE17 48R, ENGLAND.
TELEPHONE: ST. IVES (04801 67446

All pnces include worldwide postage (airmail is extra please ask for
prepayment invoice).
Please allow 28 days for delivery -in U.K.

Microcomputers are coming
the wave! Learn to program.
Millions of jobs are threatened but
millions more will be created. Learn
BASIC the language of the small
computer and the most easy -to -learn
computer language in widespread
use. Teach yourself with a course
which takes you from complete
ignorance step-by-step to real
proficiency with a unique style of
graded hints. In 60 straightforward
lessons you will learn the five
essentials of programming: problem
definition, flowcharting. coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy -eyed with y011t mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games

COMPUTER PROGRAMMING IN BASIC
£9.00

sow miwirmeats
1dal

- ride

Social Computers and what they do well, READ. DATA, PRINT powers, brackets variable
named LET effort. codag triple pcoorkinw
Book 2 Myr, and low leval langubges kovirchartrng. lunctionS. REM ant/ OOK-ornentatrOn
INPUT. IF THEN. GO TO, iwneeoons of comouren. problem deflation
Book 3 Compass and IMerpretas. loop, FOR NEXT. RESTORE. debugging. arrays,
bubble sortudg. TAB.
Book 4 Advanced BASIC, subroutines; string magus: Hes, commies pievernrning;
examples: gicasane

THE BASIC HANDBOOK £11.50
This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. 'dialects' in use
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

A.N.S. COBOL £4.40
The indispensable guide to the world's No. 1 business language. After
25 hours with this course, one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more,

ORDER FORM
Please send me the following books -

Digital Computer Logic b Electronics @ £7.00
Design of Digital Systems 0 £12.50
Algorithm Writer's Guide EC, £4.00
Computer Programming in BASIC 0 £9.00
BASIC Handbook 0 £11.50
ANS COBOL 0 £4.40
Your Booklist IFree)

I enclose a 'cheque/PO payable to Cambridge Learning Ltd.
for £ (cliilete where applicablel
Please charge my

'AccessiAmericanExpress/Elarelaycerd/DinersClub/EurocardiVisai
Masterchar ge/Trustcard

Credit Card No.

Signature
Telephone orders from credit card holders accepted on 0480 67446
jAnsafonel
Overseas customers (incl. Eifel should send  bank draft in sterling drawn
on a London bank, or quote credit card number.

Nome

Address

Cambridge Learning Limited, Unit 16, Riverrnill Site
FREEPOST, St. Ives. Huntingdon. Cambs PE17 48R. England
(Registered in England. No. 1328782)
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Terms. Cash wi h order (official orders welcomed from
colleges etc) 30p postage please unless otherwise,
shown. VAT inc usive prices. S.A.E. for illustrated lists.
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The 'WINTON'

* Power MOS-FET output
stage

* Bi-Fet op -amps.

* Disc, Tuner, Tape and two
auxiliary inputs

*  HF & LF Active filters

* Very low noise disc input
stage.

* Easy to build.

* Unconditionally stable
* Non-magnetic chassis

50+ 50 WATTS

During the past eighteen
months the WINTON amplifier
has set a new standard for Hi-Fi
kits and is highly regarded
throughout the world Taking
around twenty hours to build
and not requiring special
equipment for setting up. it
represents incredable value for
money and is undoubtably one
of the best kits around today
The amplifier with the Ultra
Clean Sound, 50+ 50 watts of
its, so clean you'd swear it was
sterilised

A 12p stamp will bring you the full details or better still, send you
cheque for the best amplifier kit around. POWER MOS-FETs RULE,
OK

COMPLETE KITS of all parts necessary to build the P.W
WINTON

. . £133.50
Order with complete confidence (C. W.0 only please) from

T. & T. ELECTRONICS (Dept. E)
Orton Mayes. Surlingham Lane. Raddand St. Mary

Nom** NR14 71414. TaNphon 050111532

PRICE INCLUSIVE OF V.A.T. i CARRIAGE
Cotters by appointment only
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 Min M.V. M. cyonnbenle Onnng  90,5 many
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015.,5 115,n AA.* gytot
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 Donor mown, Ing441110.41, Winn wsoninpto
at onannuaneol NAOS

 Onn 014.5 , 4.1
MOW.*

 Otwes f o-PamenctKort.e a- YO.-
 atm pros .utly.00
CHM TRAV81.10 0 25" Of I'  1.71". *Vt. I

Coo

CHAMP PC 121* 14c N*7 to-ttY.yo, - in 
Sa. ibropuip Anna* nkaen 11.0Vt.,c1
tereptst. 4500,, 1141.01  VAT

WPM 01111/101 TM. II T co 2 gown
ooDDutS, The .041
nmden ant OM% And
you nowt. anal f1441
$.4 runp on in herd
n 0:r 41030.

ATARI
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 £16.20.

To. 0CIC e  woo
not 3" 434.14044.

hairIn lot 1.0.1.1
WOOnInffy Old ochotamt
w.
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111.11AAC 4110 COT
141114  3121 
':A1 At.MeA.11a1
A101. 1 pen 0555
SW,  PT soap ,n
051.10 t.n bow 
elude tooe41) tans -
WO meet  tit. to I. see ,fiv w 5 11001 r 044

Cell  VAT

0.10 1 155011
11010 S" COT

111105.4) 1151.71 
VAT Vortatal Ate 1 OF
14,5,0A 0501.11..11
107.10,4, lienttootloA -
DC DC 12 $105. et5i
 345 0155 AC
215 12.54X1 Pit non 3011 0550 Raw on. 20.,
AA. 150.0 Asesnonot - 13 -oI OW! Au. to
501 en n 5 5055c4e4165440 1.Ine Ono
S. 55.0 OS d. 01 '0 12
10514. War owl seen at 04010,11.00 Fe. (Ontnn
0a.0.64 When 1003 onlonns TO a41.11.a.t90.pm.

IP

1150.54  Om. ow. ITI 4. K 051515. Moot,
Maw 1104Tel 01.103 2473. Taw NNW

ANA K7. Vma. Low Opts Mr 40

Multimeters.
what price
excellence?

... certainly less than you think. By incorporating
a custom made LSI chip, these fully auto -ranging
3: digit multimeters are available at prices from

under £50.00.
SK 6110
.ustratedl

£67.17
SK4220

£45.43

ens.
se

40
4;1' '7f 1'17

. supplied complete
with batteries. test

leads, spare fuse and
instruction manual.

SK -6110 and SK -6220
Li Full auto -ranging on both voltage and resistance
E Current measurement up to 10A DC and AC
E Unit and range automatically displayed
E Auto polarity and auto zero
C Only 5mW dissipation -200 hours continuous use
E Zero adjust key to correct for test leads on low

value measurements
High impact ABS case
Low battery indication

SK -6110
Audible continuity test function
Range hold function

I--' Audible over -range indication

Teiepoone OrdeS relcom. tor Access and Barclaycard
and all account customers All prices Inc P &P

lea

WEST HYDE
west *re* Drisioomenis Limited,

Volt 9. Patti Street industrial Estate. Aylesitter Buciis lint" 'El
Telephone 41.1e0buiv 109251 2041.5
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OLSON
PORTABLE MAINS DISTRIBUTION - NEW WITH CIRCUIT BREAKERS

New!
Slim Jim

DIM I '4" x V," x 181/4"
£13.50 P&P El + VAT

Fitted with M K 10 amp C B. - 1 31A5 SW CB E33.00 + post El + VAT'

31/2" x 19" Rack Mounting Type 13A/4SW/li £21.50 P&P VI + VAT

-

4 Twit LO. 30 amp total load Instant Trunking System for Will Bench Mounting

NEW! 10 sockets switched in sloping box

Type 134 IDSW E33.00. P&P £2 + VAT

COMPLETE WIlH UT CABLE
AND 13 -AMP FUSED PLUG

4 sockets 13A £16.00
6 sockets 13A E18.75
4 sockets 13A switched E18.50
6 sockets 13A switched E21.50

+ Post £1 + VAT

ALL DISTRIBUTION PANELS ARE FITTED WITH MK SOCKETS  PLUG
Sand fa daub of comphre renp

OLSON ELECTRONICS LTD

ovc.00s1to-5vt95 LB ELECTRONICS
PCB OFFERS

',t Al 1D0 0.l shill regelter PCB
115n-rn a 94nun cceTtinunp 9 x
7491. 6 x 7496 and 1 x 7441
Tend< bargain 86P LAO 30p
IIC) KB 715mns x 290rrini 12
x 1143122J (awn ) Nei 32.tet
Stith Rog  39 ICs ES  SOP
P&P Mowed Pedal

MPU CORNER
21121200nO E3 2114 1450n43
E4.80.
Tines Instruments 2716 single
rag Wend new Full spec. MSS
...Si. p&p 25p 2708 ta0Ons1
N.W.
Mk 1002P Mod 128 bit Shin Reg,
31p.
O 0711CM Noltspe Comparator1
SOP.

Sped
7576 ammeter Generator 164 x 9
X fel UM  dna & p&p 25o
hdoneollonsi socelfler SOLID
STATE RELAY typo A2402 Out
put 240 VAC 2 5 anws input 90-
240 VAC -45 100 VOC C6.00
o o 25o

0 TYPE CONNECTORS
15 Way vniieniwaPP.AllOrilY 759 -

25 Way sockets Nader I E1.40.
50 Way skt lwrewrepi 21.65.
SO We,. Lis 11.44. FAO 25p

COVERS
25 W., Tip Iplasecr p&p 75p
37 War 110p .ostova p&p 25p

DISPLAYS
HP 5087 4 dign DS. daPler fun
SON. ELIO seek. olP 25P Liam
Mantas, POA
MAN /7 7 sog CC 11.25. ass
75p 8....N5A9enPanaplow 9 0.9
Pit and owel 21.00. P&P 25P
.(1) Dam DIL Hp, p&p 250
Sown., 9 6.1$ 1 in LCD sigh red
Demi iAs used u, calceletorsi
(1.00 . 25p p&p

SUPERSAVER
Ribbon Cable !leader, 16 OIL
Jenny, gold Plated. with cover
48p. pAp 750

SUPERSAVER 2
Tantalum Capacitors 75 volt 4 7
uF 1.1 lot CI .00, p&p 25p

SUPS RRRRRR 3
PR= SMASH END 500 5.n
LED eINPUNN Wee 111010 meek.
p&p 7%p urge quantities PO4

SUPERSAVER 4
Hollow SYSTEMS DAC 371-8 9
an. Dd Deictiaand deal MINI user,
elm doe. 12.1111, P&P 25O

SUPERSAVERS
liniinator 11VDC

200MA 240V AC mew sleet for
calculetons radio, etc . 9
gamy price 95p etch. Larg
guentrow P 0.A

SUPERSAVERS
PS 3 lc maw,* Decade

tch 21.115.. P&P
25p

SUPERSAVER 7
SN74116 Dual 4 St leec, 76p.
p&p 25p
5N7418 Arithmetic Logic Unit
no. 010 75p
SA 74194 4 St Rims**, 110p 02,1,
25p
SN741988 Bn Shift Regison 75p
P&P 25p

SUPERSAVER
ITT Ass 26016 Wand New hell
spec E7.60eock p&P 25.,

SU
5 Lsos 7 'erne. Olt LED 11"
disolsys 4 Mt 21.50 p P 75P

SUPERSAVER 10
9 way male female connector
(LCO 8179 0 1 inch pa& 0016
elated PCB ',levelling ideal for
bussing two PCBs togethr
Superb value 380. p&p 75p

SUPERSAVER II
741.5266 SOp. 7415745 62.40.
7415240 E1.00. 745260 Sip.
P&P on all above 25o

SUPERSAVER 12
TMS 3128NC Stela *Ph l'OSIdaar
[1.110. Op 15p

SUPERSAVER 13
PL759 (UHF) Elbow Conneetell.
SDPlich R&D 25p

SUPERSAVER 14
Recording Des's ns lid 0434161
cassette deck 50 100 Baud
RS232 740V inpin A professional
superb deck EM -W. pip E7 00

SUPERSAVER IS
5K rnulteluen nrimpolk PCB noun
Ong per boa of 14 E2.60. PEP
25p

SUPERSAVER
Yet maker ow borgoiet. Asses
UM 111(36 modulator Sip sock.
OILo 2Se

LEDs WWI epos,
111209 me 10p. 0 tin. red Up.
0 2in gran 214. 0 714 yellow

R218554 red Aual sod lip.
PIP ori all above 250
VERNITRON Ceramic MAN tyro
EM4 10 yMPla 4111/. P&P 260

80236 411p.
BC183L 10p BF196 10p.
FBA Buts we, data 88p. 4wey
Del ilifolChes 7Sp. MC1303 Dual
Stereo Weems rod. dame E1.211.
7m Nylon Cable Des 100 Tor
t1.50. PA plop 25p
NEW IIN78477 lies beck N.
slOCX1 sound Genera IC (Train
plans esplasion laser thin etc I

il) dem 63.25. p&p 260

PCS KEYBOARD. (15rnes a
82mm 18 key Oaten Ins Key
lope deal Meade Sind Rte 31p.
veto 250
CAPACITOR SCOOP. 1 600NX
.n 10.. 160pE at 25y Atha Mad 2
dozen fee El  250 P&P
MINI FANS BOmm x BOrtun
appeal 115v Brand neat £4.50 f CD p&p
lEC mans chass4 plug 719 tun'

Sodon 3E0. as> 251,
GIVEAWAY

22 pit low)rofft AI socket.
gold pram 12p

EACH
sas kes

10 amp CB - 13A/4 SW CS
E29.25 + post £1 + VAT

TR5 -6 sockets switched E27.00

T119 - 9 sockets switched E32
Plus P&P E2 + VAT

MAINS
ISOLATING UNIT
The Olson mains
isolating unit is an es-
sential bench item for
safety when testing and
'repairing mains
operated equipment
The isolating trans-
former has an earthed
screen and is rated
250VA

E33 P&P £2 + VAT

, FACTORY NO. 11, 6-7 LONO ST , LONDON E2 614.1

TEL 01.739 2343
Alemp _inmonsasmasie

s %) TELEPHONEt.P'0
Ykr- soc` UXBRIDGF 55399

Just sensed. ITT 2082 Oata
Modem lord new and boxed.
MO manual 600.'1200 Baud.
Deem Mode. es CC ITT V24/
118232C Channel cntee
frechwincies 1300 and 170011Is
(600 Boost or 1300 and 2100145
41200 Saud). Synchronous se
asynchronous opeisrtion owe 2
ee 4 wine. swath or dedicated
lines. built ei *DM and lines test
functions Some of the best
guipmnli w. Eva aver
obtained. (116.00 each, pip
E3.00 I ion of original
toss(

IC HOLDERS (Losnprellla)
8 0 12o 14 01111p

16 De 17p 18 DAMP
220428p 740a3SP
28 0646p All OISO 35p

WE STOCK a wet Mame of TTL
CMOS. soma 741S MINIATURE
TOGGLES et
PUN. We have  Siege pock of
Power supplies at very realistic
priors Walters%

RELAYS
ITT 700 ohm Smote pole
changeover. 41p. Senor resemble
double pole changeover 12V El.
Born p&p 25o

CIRCUIT BRILAKERS
4450. AC 65v DC 0 SA Sop dam
IA SOA. p&p 25p
ALLEN KEYS. 7 '16, Spec 17 for
60. o&o 750
ASRS3 .with toe* punch reeds.,

{1 16.00

CENTRONICS 101A Dot Meote
Printer Fully overcooled 165
char sec (450.00 ins. VAT.
Carhops et cow. As above RMI
Modes 300 cher /ma VISO I.E.
VAT
MEMOREX 651 dual disk drives
ccmor a IT Lwow wools, and
karat eitstrOnKs 110,n nO data
as yeq E.350 witch nc of VAT

Rrnorclacel, telephone answering
mach.nes (GPO line matching
transformer removed) sold at is
Nom E2 to 110 depending on
condition Fitted with weer ate
standard R I deck WW1
c set thscpaires SORRY BUT FOP

CALLERS ONLY
Toms cash with order ieflicial
tigers welcomed Nom colleges
mop All enClUireik S a e please AK
priCee inCluSnoe of VAT unless
coNfrps stated Postage as
SaCreen mown
FOR IONAL
USER. CP Claic
mulches with burtons (Monk lip
.xxo. ;AP 25p
SURROUOMS keyboard. 06 key
station. On -beard cyrstal and
TEL. RRRRR new and bond
600nw a 190rten At the tone
of advert no data No kw -tope
all. Cl.,. pander. Pld
swishes. Sorgern (12 00 each,
P&p t1.00.
Pt EASE DO NOT ORDER GOODS
PROM OLD ADVERTS PHONE
BEFORE ORDERING

SURPLUS STOCKS
PURCHASED

FOR /15.

I. ONICS
11 MERCIES ROAD

SOILLINGDON, MIDDLESEX
U610 SILS. ENGLAND

M onowidos 9.a -a. Pi
New retail premises no..
Mon Tues Thur. Fri a -re

9 306 Lunch 12.15 weekdays
Closed all dry Wednesday We eiv
s.uatro lus, off the A40 °spoon)

ALL PRICES

IP' .
MI''

T NCI USIVF
, a T

UXBRIDGEOrCE' 55399
1 .--rip All components I,,I
,__ - _-, spec
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---V11011000°

Oa ell v T1 1'GREENWELD
443A Nilillbrook Road Southampton SO1 la -IX
AM prices include VAT @

MOEN POT SCOOP'',
Mak by new Nees PL.10CP 6 Pi. 60C SaN
dram 62, sepal/ 010M"
111.40CP - 110 166 Seen 40se0 elede srP010
22011 152 w 101 M weir Prem. wee e.o 1-74
am 2601170 100. 14..
111.500 - 10 7,, 4Onso66104,600
ICA 721 end 1006 so aner Pcce Oler 4..0
i.24110. 25 91121285 100. 171p.

BUTLERS, IMMO
& RELAYS

3401 Prearlo 65 DC Wafer ell masa comma
see 50ons ebe 620,111..7%.
7402 laawher Is bray 6 9 w 12V on.,
2361131180ml POO' Mel Sip
7410 1.1.61,,e 6N DC maw boo 0..ans rype
3209e. we }Soo. wen wan 1 in.. se.ee.
Oely (1.
4277 Neese Vreon9 dew* boa ewe c.a...
Ono* I.an deNeencr eenee..ow M 91o0 .1.g^
wawa Wasp feed 4.111710 Can ow be drewn
doeci awn TN et CMOS Modulo roe
43 st 21 17rern Co4.44444404, 41444 00004
(1.00
01552 Mow, Dot 12v mem Ma
en0a 15A maw camas Cod 2411. breed .110.41

rea.1eatoon0 barbes No.
441160 And neer SPCO 2 4 10V 2000 en
Oar Ma.
71.11110 Wean, May 2 It 104 pewee 11.
16 Cdr  2100 r1,0.10 OOP It Ma asap en
IS 24 DC SOO (eanoleson eon sere. Is.
more wawa Mai PP ma 171.811.

NEINLATEll PSU PANEL
KM* Cesermad Moon - beese. spec Wen

ereolmq oe dm nurses 1,4.0 abated le re we
050s1 1100111 * 334444 Mob center. ell cow
moves rosolor Veep 11141.1. were woolens
(ware Amor Ova end reuse- erode  300
24 enwelemr. hats aseree
exam one crone 6.4105
SHC 1101erra mama rine,

Itaftal TOPA T
NSswa Patmalmc 001

Olsen <m.o. woe 10,5
Slew, SA1 Mr 1.41 IIMMI Pm oes
ark/ Pada* fen be ewe Newer, eon rest -Elm
O we so ....no :pore CON 1.6.75

TRANSISTOR PACK RSIS
Teo Mo.../ea
Penal ago& NPN P511 oresosses o 0141a
peAsge a so neweler b. -pewee AMegoill
vs mead wit Noe MIMI& - mop M me tel
Mat Or.aes See* wow Nes emele 0041 30
sore. egos  POOP IISMI H 40 ereallwo
81111412124311,301e328 50106/7
27,1107/41/(P 34Z/450,450 4,14 Only 004.
4116.44044440 peck 0 43 me 100 Li me 240
allow 1030 _

P.C. ETOSNO
sa-ara--A-angse 144 06 464441404 -

mew* 100 NI Fa (OPPIP cad teenl 005 94.04
OPmla Eq MaM O.p MMoll c1sone too
444444404114414 01:454 444 444 4,444ucese
14144.4

1111 CATALPAS/1E
Noe on PIO Mamas/ <O..M.0i...e..p.iE&

Ps *, 44:46  1480. 1444 m men PP
Paged

1596 -just add 40p post
WY A COMPLETE HANGrOf
COMPONENTS AND THESE

PACKS WILL HELP YOU
All Pant P CONTAIN FILL. SW 08460 PTA
1140610 OCV10ES - SINT Sr 1117056 Of
POST VII INCLUSIVE 1011CIS

WV ammo Ow meow& 51s-10 al
MCP MA* 72701, 1 0000 seesl 210 111.116.
a5eaIanrd ming. 2205.0 10 330 wares
01.43.
KM 00000 4440040 10 *me 0 Mem
ee4* 001. 0015 0022.0 033 0 043
00411 01 016.023 033 0A7. 110
=T 1470.07.

r* 7.701emee ma 11:470 typo 10 ese6
MI aloe Mon 1.0030 m 10 0000 T600130
1. CAN
0517. Deereesec weep. 74 modeees roil
derma wt 10 waft fa Owe 110004. *Am I
2 2  7. 10. 22 47 1000 Told ?OM 68.110.
IOW 101000 4.6.644 so atom also 041041405
220 47041011030 141010100 Ow 400116
1002141454404104 511.045 C525 or
smear 10 014440 400 Now 104 is 151 112
40444 14406/0 04044.41131.16.
11017 (04154 .sop Tels 500 "seem lam
1111, 13110.5
11861 are. 00414 4004VI 5111 WO. ma ID

40.641464 two. 2 No 30V 024 won Todd
280444 111337.

MOO RAM
40911 Pal *amp, PAM 3100nt ma es* PPM
4 /Ons ,mIs ems sees. lem tSPCPMK nph
- dePP 9 /ON III taraemr. we poemseem. S.** ono, 0.711.

CORIPINIBIT PANELS
132S Cameos 11 100444 40v 2005041 50/16
I I 011 wnsra 11 1N4001 0440 SPA St C.
40 04411.
IS111 74 Una Km -1354 444 044.014. 460
2'0x4 0.440441. 100 Cs 44
3527 2.N fold 40044 4025030 a 25230
I. 001, ran 04 Rs Or, Na.
25.31 Treepol Pah - E.mmNl.l pea, .4. 20
444401414444446450544 61 *0.

TIL. MEAN. OPTS
MI now ha tom - Footled 404
T171. MOD 5401. 5432 5403. 14041, 5405.
5410 6421 5430 5450. 5461 6443. 5.400
- AM 11044.. OM 1472 5474 1476 5.475
3400 5464 1400 woe 54121 54122 -
al Mew 5402 34126 - 00444744
01405 '4120440mM
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400741100 104 44.40410 42.04441401114/
/ win 4- CA 12.542 I noseo CC (RAO. Mem
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VEROOLOC IIREAOSOA1111
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lea on be mood enema W. sews 4s A 6 V

- 4041 3004404.44.0 pone lea pal SAIL
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Al e4. 0.0 9,1040 444 foe

of 100 01 on, too 4. 11£4 pod
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11411144011S
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ELECTRONIC I-4AR AFB
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(17)

2/". (12)

A & DIECAST BIMBOXES 11)
ABS, Diecast Hammer one Natural

(50x50x25) N/A BIM5001/11 E1.54
(100x50x26) B1M2002/12 £1.09 BIM5002/12 E1.66
1112062x311 B1M2003/13 £127 BIM5003/13 £2.24
4120066x401 B1M2004/14 £1.51 61M5004/14 £2.81
1150x80x5011 81M2005/15 £1.72 BIM5005/15 E3.19
(190s110060) BIM2006/16 £2.69 BIM5006/16 £4.94
(112061x31) BIM2007/17 Grey Polystyrene £1.08
(81M2006 with + 25 deep, clear or ABS lid :131M2005/25 12.731
MINI DESK BIMCONSOLES (2) ALL METAL BIMCASE (3)
81M1006 (161096158) £2.48 81M3000 (2500168x69) f15.52
131M1006 (2150130x751 £3.48 (Red, Orange and Grey, Black Chassis)
MULTI -PURPOSE BIMBOXES (4) KEYBOARD BIMCONSOLES 161
BIM4003 (851561291 £1.34 BIM74001355x178x102) £19.60
BIM40041111x71x421E1.84 81M7401 1431x178x1021 £22.54
BIM40/35 (161x96x531 £2.48 81M7402 (508x178x102) £26.25
LOW PROFILE BIMCONSOLES (51 (Black Base -Sand or Grey Top)
6IM6005 11430105x56(3211 £2.76 EUROCARD BIMCONSOLES (7)
131M6006 (143x170x6513211 £3.58 (31M8005 1169x127x70(451) E4.71
81M6007 (214x170x82 (32)1 £4.83 81M80071243x187x103 [661 I E6.70
(All BIMENCLOSURES Blue, Grey, Orange, Black. 081M2000 White also)

OIL COMPATIBLE BIMBOARDS & ACCESSORIES
13111130ARDS (8) £6.90, '2' £21.17. 7E28.22, '4' f36.12.

PC BIMBOARD (91 £1.72.
BIMBUSTR IP 110) £2.50. BIMBOARD LAYOUT PAD (11) £0.65.

"Adventures with Microelectronics" (Features BIMBOARD) (12) 02.15
12 VOLTS BIMDRILLS (13) MiniDrill £8.10 Major Drill £13.60

Mini Kit 1 E15.12 Mini Kit 2 £34.02 Mini Kit 3 £45.36
Major Kit 1 £19.44 Major Kit 2 £39.42 Major Kit 3 £50.76

MAINS BIMOR ILL (141 £10.53 Mains Kit 1 £2.48 Mains Kit 2 £22.14
BIMIRON (15) Type 30 (27W) £4.05. Type 3M (17W) £4.43

BIMSTATION (16) £11.96 BIMDIP (17) £11.50.
BIMSNIPS (181 E3.15 BIMPUMP (19) Major £7.99, Minor £6.80.

BIMFEET (241(201 £0.77 BIMDAPTORS (251121) £1.08

E1.23
E1.32
£1.70
£2.11
£2172
£3.96

BOSS INDUSTRIAL MOULDINGS LTD
2 Herne Hill Road, London SE24 OAU, England
Tel: 01-737 2383 Telex: 919693

Type No/Name Colour Qty. Unit Price - Total

All prices are applicable from Sept 1 1980, include
VAT & PP but please add 15% for Overseas Orders.

Name

Company

Telephone Number
Please make cheque/P.O. payable to BOSS Industrial Mouldings Ltd
and allow 10 days for cheque clearance and order processing.

171 1
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£395
uncl.VAT& P&P

'MICRON' may sound small - but we all know that it's much larger than an atom!

The un-beatable features of Microtan 65 and Tanex have been brought together to give you Micron,

a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,

Micron represents an ideal starting point in personal computing. We've taken a full O.E.M. licence

for Microsoft Basic, which means that you'll have the support of the most popular Basic available,

(as used on PET, APPLE, TANDY etc.). If you want to expand Micron there's no problem, just move into

the system rack and choose from the range of Microtan modules. Read the information, study what the

magazines have to say about us and compare what we have to offer with other systems, then we feel

sure that you'll be convinced that we've produced an exc.:Innt product.

C1FULLY BUILT, TESTED AND CASED.

0 6502 BASED MICROCOMPUTER.
COVDU ALPHA NUMERIC DISPLAY.

08K RAM.
CI32 PARALLEL I/O LINES.
Cl2 TTL SERIAL I/O LINES.
CII SERIAL I/O PORT WITH RS232/20mA LOOP,

AND 16 PROGRAMMABLE BAUD RATES.

C1300 / 2400 BAUD FILENAMED CASS. INTERFACE.

C1DATA BUS BUFFERING.
°MEMORY MAPPING CONTROL.
071 KEY ASCII KEYBOARD, INCLUDING NUMERIC

KEYPAD.
C1POWER SUPPLY INCLUDED.

TANGERINE
COMPUTER SYSTEMS LIMITED

Forehill Works
Forehill Ely Cambs England

124

SOFTWARE
O 10K EXTENDED MICROSOFT BASIC.

O ALL THE USUAL BASIC COMMANDS.

O INTEGER AND REAL NUMBERS.

O INTEGER AND REAL ARRAYS.

O INTRINSIC FUNCTIONS: ABS, INT, 14M-

SGN, SIN, SQR, TAB, USR, ATN, COS,

EXP, LOG, TAN.
O USER DEFINED FUNCTIONS.
O READ AND DATA STATEMENTS.

O DUMP AND LOAD PROGRAMS.

O PROGRAM EDITING COMMAND.

O STRING FUNCTION FOR TEXT I/O.

O BASIC CAN CALL MACHINE CODE SUB-

ROUTINE.
0 USER MACHINE CODE INTERRUPT HAND-

LER INTERFACES WITH BASIC.

O XBUG.

O DATA CASSETTE FILE HANDLING IN BAS::

Tel:(0353)3633

ETI NOVEMBER 1980



microtan 65

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in -expensive stages. The Nicrotan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Nicrotan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start intc
them for just E49.45! Cassette interface, 16 I/O Lines, two 16 bit counter timers, data bus buffering,
memory mapping and a further IK of RAM are standard. From thereon expansion is simple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 I/O lines and two more counter timers
a serial 1/0 line with RS232/20mA loop and full modem control, XBUG - a firmware package containing
cassette file handling routines, plus a line -by-line assembler (translator) and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. O.K. so you
want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.
RAN freaks will be pleased to hear that our system mother boird offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini -rack
(as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The system
rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/O
modules, parallel and serial offering upto 128 I/O lines organised as 16 8 bit ports and 8 serial I/O
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and 0 to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system. So there's plenty to keep you busy. Send for more details, and find out how you can get started

ALL PRICES QUOTED INCLUDE V.A.T.for just E79.35!

65, KIN 1, SIM 1 USERS- READ ON!

have produced a T.V. interface module which

to expand into our system rack, giving you access ADDRESS:

DI

produces a display of 16 rows by 40 characters! Of even

more interest will be our Buffer module, which allows

W

connects to the expansion socket of your computer and

to the full range of Nicrotan modules.

y

AIM T.V. INTERFACE. MICROTAN SYSTEM.

NAME:

Please underline the information required.

"N,

PLEASE ENCLOSE 12p STAMP. THANK YOU.

ETI NOVEMBER 1980 125



Fi VIE
OSCILLOSCOPES

TOP PERFORMANCE,
QUALITY AND VALUE

HM 312 £250

Dual Trace DC-20MHz
Sni/V /cm, Full X -V, 30MHz
Trigger, plus TV Trigger

HM 812

HM 307 E149
Single Trace DC-10MHz
Plus Built-in Component
Tarter

HM 412 £350

Dual Trace DC-20MHz
5mV /cm, X- V, 40MHz Trigger
plus Sweep Delay

HM 512 £580

Dna! Trete DC-50MHz
5mV 'cm. X -V, 70MHz
Trigger Sweep Delay, plus Single
Shot, Sweep Delay and Atter

logger

0 es

£1,458

Dual Trace as per HM 512 plus
Storage, Automatic Storage and
Variable Persistence

f0

Prices U K
List Fx VAT

Fur
FULL DETAILS and
DISTRIBUTOR LIST
contact

HAMEG LTD.
74-78 Collingdon St.
Luton, Beds LU1 1R X
Tel. (0582) 413174

Wilmslow
Audio

THE firm for speakers!
SEND 50P FOR THE WORLD'S BEST CATA-
LOGUE OF SPEAKERS, DRIVE UNITS, KITS,
CROSSOVERS ETC, AND DISCOUNT PRICE
LIST.

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS
'CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD
DECCA - EAGLE - ELAC - EMI - FANE  GAUSS - GOODMANS
HARBETH - ISOPHON I M F - JORDON  JORDAN WATTS
KEF - LOWTHER - McKENZIE - MISSION MONITOR AUDIO
MOTOROLA PEERLESS - RADFORD - RAM - ROGERS
RICHARD ALLAN SEAS  SHACKMAN - STAG - TANNOY

IVIDEOTONE - WHARFEDALE a

WILMSLOW AUDIO
SWAN WORKS, BANK SQUARE

WILMSLOW, CHESHIRE SK9 1 HF

Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF
DRIVE UNITS. KITS, ETC.

Tel. 0625.526213 (SWIFT OF WILMSLOW) FOR HI -Fl
AND COMPLETE SPEAKERS.

Happy
Memories

4116 200ns £3.75 4116 1 5Ons £5.50
2114 450ns £2.95 2114 200ns £3.95
2708 45Ons £4.95 2716 S vcdt £9.95

MEMOREX
PET, TRS-80

SOFT -SECTORED MINI -DISCS for
etc. Supplied in Free Library Case

£19.95 per 10

Low Profile I.C. Sockets by Texas
Pins 8 14 16 18 20 22 24 28 40
Pence 10 11 12 16 17 20 21 28 37

Memory Upgrade Kits for Apple. 2020. TRS-80.
etc. from £30 please phone

Quantity prices available on request. Government
and Educational Orders welcome. Trade accounts
opened.

ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON
ORDERS OVER El 0. OTHERWISE ADD 30p

Access and Barclaycard Welcome

HAPPY MEMORIES
Dept. ETI

Gladestry, Kington
Herefordshire HR5 3NY
Telephone (054422) 618

115
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111
RATES

1-3 insertions £7 per scc
4-11 insertions £6.50 per scc
12 insertions £6 per scc
24p per word (min. 15 words)
Box No. of application

All advertisements in this section must be
pre -paid
Closing Date:- 1st Fri month preceding
publication

Advertisements are accept
and conditions printed on
card (available on request)

ed subject to the terms
the advertisement rate

,immatfAlliamemeweinai
SEND TO:- ETI CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002

111
CAACC

-21" V
T

E

M

R
£110.00ODeaW saes man

PC3a5tae wwvAt) A

 vet (lb $(11 inta1.129 95

BEST OFFER EVER
Camera Kit, Lens,
Vidicon Fs Modulator

CROFTON
Tel: 01-8911923 Fcic:t afi

INTERNATIONAL 4800 SYNTHESISER
fully working mint condition professionally
constructed and calibrated. housed in a
robust cabinet Must sell hence only £300.
Phone Hull (04821 701 660 evenings.

PET 2001-8. Old ROM manuals. plus £200
worth of programs only £400 ono Phone
0442 49762

CIRCUIT DESIGN, Prototype construction
Analogue or Digital. Smote Circuits or Com-
plete Instrymonts /Systems Writ1LA,..1:
ATTVVOOD. C.Eng.. MIERE Reetheroote.
Heathenon Park. Taunton. Somerset, TA4
lET or Phone Bradford -on -Tone (082.346)
536.

SURPLUS. Creed 75 Teleprinter £50. Creed
86R, new £5011 Venner time and frequency 
measuring equipment from £10. 5.5v -16v
2A psu's £20 Digital Voltmeters El 5 Over-
head projector (viewgraph), new (60. Elec-
tronic equipment, machinery and transport.
Ex Service Sales. Weymouth 75115    4     0        ts WORLD'S FIRST

 * SHARP POCKET COMPUTER PG- I21I 0
cornets,. with Cassette interlace CE 171 OA reviewed in 
(Ti Aug) Practical Camwg Oulyi Ideal Chnstwas

 OM Sand El I S .cci vf.- Arai c AP tr. W

FIJIAN ELECTRONICS
21 airy New Road

Pnwiesvock. ItotlefUCIattlie PA25 ALD                 
ETI NOVEMBER 1980

SUPERBOARD II
STILL the best value in Horne Computers.

W Just compare the features

* 8K floating point BASIC in ROM
da  Full ASCII keyboard`" * Standard cassette/TV interface
111) * R5232 printer interlace
Aik  4K user RAM
I.  Expandable to 32K 6 dual mini floppy 111/

AVAIL AB( F NOW from
C.T.S.

31/33 Church Street
Littleborough

lance.

ak Please lire or we.te tor latest prices Ak
Ciiii Tel. LInfeborough (0705) 74342 as'! -  111F

ZXSO ACTIVE DISPLAY. Now you can
write those games or use the ZX80 for 'hands
off continuous data monitoring. This routine
allows you to decide how long a display will
hold before your program continues (1 /50
sec - approx 10 mins ). Hex loader in-
cluded. only E5 inclusive for listing and
details. K. Macdonald, 26 Spiers Close.
Knowle. Solihull B93 9ES.

BARGAINS FOR THE QUARTZ
ELECTRONIC HANDYMAN

BRANDED QUARTZ
ALARM CLOCKS

oeieeT: INUSIVIIIT CIFIt/Lt PR(SIDItit
JAPANESE GIRICAm

i

Itel./11,Cd to SwIsni Derintlinant within yueranlet
paned
lit Recommended pm* When perfect 112.51. Tit

facilitate rep., fettered for 411.85 neut.* ,,i
VAT

1.2) Recommended price when ptilest 412.M. T.
laciblate rope,. Seel...a for .91 inclusive i-.1
VAT

These wi De Sold AS rttNred Iron' our c,,Tornowt,
the ewating taunts) and without guarantee

UK ONLY
Otecounts evellailaN en harpy Out% purchawas

PR E SC OTT CLOCK &
WATCH CO. LTD.

hoaxes, Nov... Humber Road, London NW? 6L

INTENSIVE COURSES IN

BASIC
AND

PASCAL
.ncluding hands on Mini computer opera-

tion

These intensive courses are intended to
instruct from minimal knowledge to an
operational capability of computer pro.
gramming
Courses are fully residential, allowing
maximum time for instruction and pro-
gramming.

BASIC - Weekends from Friday Evening
to Sunday Afternoon
PASCAL - Weekdays Monday Morning
to Friday Afternoon inclusive.
For further details, dates available, fees

Phone (0401) 43139, or write
CLEVELAND BUSINESS SERVICES

(Dept. ETI-2), Cleveland House
Routh, North Humberside HU17 9SR

ETI 1972/3, HE 1978;9, Elektor 1-16, PW
1966-70. PE 1964-70. REC 1969.75, PE/
PW/REC 50p. Others 70p. SAE for refund if
sold. C. Redwood. 45A Lulworth Avenue.
Poole. Dorset.

ELICTRONIC ENGINEERS. Research &
Development. Quality Assurance, Project and
Section Leaders. Test Technicians. Instru-
ment Mechanics (time served) qualified to
HNC standard. required for posts within the
UK Relocation expenses paid where appli-
cable. Apply in writing to Mr R Somerville.
Topstaff Employment Ltd . 5 Dixon Street.
Glasgow G1 4AL

UK101. Fully built. tested with 8K RAM.
Complete with case and power supply.
Assembler and other programs on tape. A
bargain at £285. Milton Keynes (0908)
76596.

ASSEMBLY & WIRING SERVICES
P c b assembly Panel wiring Video game. home
comp. assembly Design Development 0 C I
Inv /Test. Prototype. Pre -Production etc.

LARGE /SMALL BATCH or HOBBY
For these and rowel services at competitive rates

contact
BRAINTREE MICRO LEISURE LTD.
92 Manor Street. Braintree. Essex

Phone Throe Rivers 28196 (STD 037631
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LAMP STRINGS
Kn LS-1.Each Kit contains. 200 Lamps
150 each Red. Blue. Yellow. Green) 200
Per, Cut Leads. 400 Sleeves plus lnstruc

Easy to Construct Ideal for

DISCOS, SHOPS, DISPLAYS.
XMAS DECORATIONS ETC.

1 c/w Instructions . 410.00
1 100 Spare Lamps (25 each coloo 

£5.75

Pnces include VAT and P&P

J & H ASSOCIATES LTD.
The Melting*
Station Road

Sawbridgenrorth, Herta
Tel 0279-723156 Telex. 81 6 75

JLamps-0
Trade Enquiries Invited

stereo light controllers
II, WNW

141 f nI ; ; ;
YEW OM

.STRCeeiRANCOSACASERS:USCOMVUNG I
5+5 CHANNELS 41119.1:MCX MCUNING

?oft+ soseitl Ceves

ii

C

Oexarcier stisternr

ETCH RESIST TRANSFER
KIT SIZE 1:1
Complete kit 13 sheets 6in a 4'hin £3.00
with all symbols for direct application to
P.C. board. Individual sheets 30p each.
(1) Mixed Symbols (2) Lines 0.05 (3) Pads
(4) Fish Plates and Connectors (5)4 Lead
and 3 Lead and Pads (6) OILS (7) BENDS
90 and 130- (8) 8-10-12 T 0.5.
Cans (9) Edge Connectors 0.15 (10) Edge
Connectors 0.1 (11) Lines 0 02 (12)
Bends 0.02 11 3) Cluad in Line

FRONT AND REAR PANEL.
TRANSFER SIGNS
All standard symbols and wording Over
250 symbols. signs and words. Also
available in reverse for perm:fez, etc
Chace of colours red. blue. black. or
white, Size of sheet 12in a 9in. Price
41.20.

GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES
Available also in reverse lettering, colours
red blue. black of white Each sheet
12in a 9in contains capitals, lower case
and numerals Vein kit or /.in kit E1.20
complete. State size

AU orders &watched promptly.
AN post paid

Shop and Trade enquiries welcomi,
Special Transfers made to order

E. R. NICHOLLS
P.C.B. TRANSFERS

NV (Till
46 LOWFIELD ROAD

STOCKPORT. CHES. 061-480 2179
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Not Just another Mixer - but
designed specifically for Hospital
Radio. Talking Newspapers and
similar users.
Is there such a word as
Budgetable'l Consult

Partridge Electronics

SPEED - VERSATILITY - ECONOMY

Dame n* casperelts for 090 eines eepotaanne a a nee
accesses OM used mtenentds lleesdeaSol ejnamen
and resume ROADISPPMeall os seed ey orseenste muerte
Iscemesene. deponent me mons io comp out eon as -
'PCS. REPAIRS IIMAIMOANDING '1110SPLE
LOGIC 'MOM 'CONKER III1lUICONNIC11000 OF MICROS
ARO 11111110WEIS

EURO INTROKIT 11111.70. PORJECT KIT NAB
MINIKIT $i £7. PENCIL WITH LOADED OSE BOBBIN
E2.11 WITH T C W BOBBIN £2.70. STRIPS. GLUE
FIX 20/PET 6" LONG £3.20. HIGH DENSITY
GLIJEFIX 70/PET 6" LONG 1E3.20. PRESS FIE
70PET £3.20. SINGLE HIGH DENSITY D SIDED
EUROCARD ELUL SINGLE SIDED L3.110. DOUBLE
HIGH DENSITY O SIDED EUROCARD t0.60. PROJECT
CARD £250. BOBBINS BLUE 4 'PET L2.12. GREEN
4 'PET 12.12. GOLD 4.'PET 8.12. PINK 4., PET
12.12.1 OF EACH COLOUR L2.20. TINNED COPPER
2.,PET COMB ADHESIVE t0.41. SOLDERING IRON
420C16.112. REPLACEMENT WELLER TIPS PTAA8
13CPC L1.40. PTAA 9 480 C E1.40.

Memo Me 40p fee P&P at VAT teal onion
FOR FURTHER INFORMATION ON
ROADRUNNER PRODUCTS SEND

LARGE S A E TO.
T. J. BRINE ASSOCIATES

FREEPOST. Hoeleeneee. Surrey GU27 3ML

ADAM HALL
Cabinet  FIMpletemee finings, ',cocoon,. COsennos
nandles castor, etc Jacks 6 socket. Cannerr.
Bolcom, reverts trays. Em.tr compresmon driven AKC.
,.as Ceeerstem spoken. ASS oilmen.* nom!

rot 30p postal ceder foe alostreted catalograss to
ADAM MALL T SUPPLIIM

U.N IL Mayhew Cern
Gagner Reed, Senelemenn-loto

Seem $82 set

OSCILLOSCOPE E12. Easy -build converter
plugs into TV aerial socket and converts to

large screen oscilloscope. (Components cost
under E12) Circuit and plans £3 - Kerr. 27
Coles Road. Milton. Cambridge, C84 4B1.
(Callers by appointment -1

ONLY-- - Remote sensor on 38" cap.'
levy. snap fining in 55 mm
hole Adjustment screw on

,.r1c1 P&P, back.

' (lamp Connector Block - in units of iw
segments. Pack ol 100 segments

43.00 (nu P&P)

L.E.M. SERVICES
239 RUGBY ROAD
LEAMINGTON SPA CV32 fi DT

own WARWICKSHIRE

£1.85

SPECIAL
PURCHASE

TEMP. GAUGES
EP -120'

FLEXIBLE - EXPANDABLE - BUDGETABLE

THE COMMUNITY
MIXER KIT

OP1111;cgs tV%

56 Fleet Road. Benfleet. Essex SS7 5JN
or call (03745) 3256 for IM sitsorst

Barclay and Access welcome

DIGITAL WATCH BATTERY
REPLACEMENT KIT

Theme emcees M require Wiwi
pomp cell) reelecenueet at newton
tntervels Ins Int prov.dll the
theme We supply eveglesx "n
matron< ereesors. "watch access,.
driver cass_j_cnOs and scresebeck
cane opener Also one does stand

push {awes lull metros-1.0ns end
Dads, .dmhItcatton chart We
71,F1 topple rrldlaecement Notecases
- you lit them Begin novo Send
LI for complete an and pm into a
last-groanng business Prompt
despair.,

BOLSTER INSTRUMENT CO. (ETIBI
II Poway Ammo. AaMora. Mails MIS 2Pll

TRANSFORMERS MANUFACTURED to
specification, many popular types es-stock.
Fast turn around on volume production. Send

enquiries to Louth Transformers. Queen
Strom, South. Lincs. Tel: (0507) 606438..

MIXED. 100 Transistors E3.50. 25 ICs
£1.50. Post paid. Valves Early radios.
Various electronics. Lists 15p Sole Elec.
tronics (ETI). 37 Stanley Street, Ormskirk,
Lancs. L39 2DH.

ZX110 GAMES. Free Game sent on request.
Send SAE Mastercode. Simon Says, Or.
Who. Alien Invader. The 4 on cassette, £3
Bobker. 29 Chadderton Drive. Unsworth.
Bury, Lancs

ETI NOVEMBER 1980



MICROPROCESSOR
TECHNICIAN

ENGINEER
GRADE 6

required for new Microprocessor
Development Unit providing a
design and applications service to
teaching and research. Ex-
perience essential in both hard-
ware and software.

Salary scale (to be reviewed 11st
October 1980) £6258-E7323
p.a. inclusive. Generous
holidays.

Further particulars and applica-
tion form from: Mr. M. E. Cane,
(MP6), Chelsea College, Pulton
Place, London SW6 5PR.

V

LOOKING FOR AMPLIFICATION?
Modules/Chassis/Hi-Fi Units. 60+60W
from £11.85 inclusive. Leaflets s.a.e. please
Klifco Electronics, 1 Regent Road, Ilkley, W.
Yorks.

MICROTYPE

STAK-PAK
CASSETTE STORAGE SYSTEM FOR
EASY PROGRAM FILING

* Each drawer section takes 2
ceseedes

* Drawers lock logether vers.
pally

* Each two lady comes with 2
CIO Mgdal Caleetlef

* Each 'par is complete with
Indaa cards. cassette and
drawer labels.

FIVE TWIN PAKS 410 CASS 
ETTES) FOR E6.60 INC. VAT Sa

P&P

Send LINKINeeor PORN Orden lo

MICROTYPE, PO Boa 104
HEMEL HEMPSTEAD

HERTS. NOT 702

CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE

JUST LOOK!
Order No
100 ALARM TRIGGER MODULE. 100% &NW State. Batter,
opstrawn Pos. & Pew Rings. NIC for 4 wee contacts. N/0 for
Nes, etc. One Amp Sensclang Capacity Only

. EELS 5
210 OtWny White Flush filling 4-w. re IC REED
CONTACT+ matching magnet

. E1.10
220 Stale. Werare MAGNETIC REED CONTACT 51.60
240 PRESSURE MAT. Standard we 4 -was 30"a I 5" (2.20
250 PRESSURE MAT. Starr sae 4 -wire 23".6%, E1.73
260 VIBRATION DETECTOR. Pendulum type in Ivory Case wiry
contacted led-self-adhesivebacking Adoestalste **carom& £2.10
RIO SIX INCH UNDER DOME BELL

. MIS
310 BEST OUALITY BELL HOUSING. PVC coated metal, nor to
be conlwed end, me cheaper decoy covers. 'Lolly spawn -clan wrift
Our Centurno Inatome ES -50
400 DECOY P.V.C. SELL COVER E5.50
Now. PR oweipeomem *wrote. am 12 VOW DC.
710 SCOOP 0111e SMOKE ALARMS. SeRcornained lonasason
Type (I 5% obscur lion) with low Setters. wooing et th
USIN6PIENTASSI PRICE pewee t2./11 WNW Remake Lao1111
Ti...: Add 16% VAT to Micas .00p Postage 6 Paclung.

No 1141redomni
Accmot 10461Www end..
wawa on
0454.36527 or send
5 A F tor Foe Last to

CENTURION ALARMS & ELECTRONIC
SALES. Owe. HE. 265 Woieflold
Huddonfield. W. Yorks HI15 SEE.

ETI NOVEMBER 1980

COMPUTER I.C's
280 cpu 200Ns ES. MM5290DJ 14116) E3. Eprom
2708 ES, 2716 5V ES. 08251 Lien 54. 2114 E3.
Transistors, 8D 587 E30/ 100 BEAST E20/ 100.
Capacitors 1000MF / 40V 35p oath. Rife interference
suppressor caps 250e 10p each pcb mount.
Transformers 250V input. U clamp brand new, 0-12v.Q

Vf amp, 0.24v - 1 amp E2 omit. 0.13.574Ph amp
E1.60 each. 0-2040.7 amp E1.110 Seek 6-0-6 and
9-0.9 tip 4 amps ES mesh shrouded 4 hole fix.

TemN C.W.O. official orders welcome, please add VAT
and postage, phone in when ordering I.C.S. other
components available send SAE for lists, components
wanted good prices given
-0" SERVICES ELECTRONIC (CAMBERLEY)
LTD., 29 LAWFORD CRESCENT, YATELEY (0252)
871048, CAMBERLEY, SURREY.

BURGLAR ALARMS
Full range of security equipment. Lowest prices

Fast delivery.
Technical advice available

S.A.E. for full list
PORTCULLIS

27 Sundown Ave., °unstable AU5 4,4.1
Tel: 0582 61284

HALF PRICE MEMORIES. 4Kx8-bit Static
RAM (Pizoza) Boards £70. 4K x 8 -bit PROM
(1702A) Boards £30. All assembled and
tested. B1702A PROMS for above £5.50
each. All chips tested. Phone Clive on (0272)
317626 (evenings).

PLUG-IN RAM CARDS, SUITZX-50
I K -E20. 2K -E30. 3K -E40. send Order to Quick.

Nara, 56 Bedford Macs. Southampton, Nona. Oil
SAE. for Data.

BURGLARBURGLAR ALARM Component Catalogue
out now Ring. C.W.A.S. 0274 682674.

ZOO Cur KS. strA5)900J iNSt .41 a 6, (4. 2 708 EC 2M6 SC E&
08251 Uan Ell. BD 587 transistor liar pact, .10W 30p.
Switching transistor BFR51 20p
Capacitors 10061f 25V Noel . 2Sp
Rd. 0 047464 250V with internal miasma 10p
Transformers. brand new. 250V input

Typal , . EL es
Type 20.13.5V 05A E1.10 ma
Type 3 6-0.6 and 9-0-9V at 4A . . El ma

Other components for sale. send SAE for lasts please shone when
Laden%) ICS Please add post and packing VAT is included in the
above prows.

"0" SERVICES ELECTRONIC
Cernberrley Ltd., 25 Lawf mad Crescent. Yowlers, Camberley.

Survey (0252)871048

TIME EXACT?
M SF CLOCK is ALWAYS CORRECt - newer gains or

loses. self setting at switch -on, 8 digits show Date.
Hours, Minutes and Seconds, larger digit Hours and
Minutes for easy QUICK -GLANCE time. auto GMT!
8ST and leap year. also parallel BCD output for
computer or alarm and audio to record and show time
on playback, receives Rugby 50KHz atomic time
signals. built-in antenna, 1000Km range. 12V
operation. ABSOLUTE TIME. E54.110.

V.L.F.? EXPLORE 10-150KHz. Receiver E13.70.
Each fun -to -build kit includes ell parts, printed circuit,
case. instructions, postage etc.. money beck assurance
so GET one NOW

CAMBRIDGE KITS
45 (TL), Old School Lane, Milton, Cambridge

ELECTRO GUARD SECURITY SYS-
TEMS. All alarm equipment at wholesale
prices. Car alarms. Linwood £11. Selmer
£10. Installation materials. 6" Master Bell in
case (steel coated plastic) £15.50. 100 Mtrs.
4 core cable £6.80. 100s more items. S.A.E.
lists. 30 Badenham Grove, Lawrence Weston,
Bristol BS11 OLN.

TELEPHONE ANSWERING MACHINES,
Super Phones, Radio Phones, etc. Ring
C.W A S 0274 682674.

ADVERT INDEX
AITKEN BROS 30 KODE SERVICES 57AKHTER INSTRUMENTS 40 KRAMER & Co. 121ALCON INSTRUMENTS 59 LASCAR ELECTRONICS 97ALTEK INSTRUMENTS 38 LB ELECTRONICS 122AMBIT INTERNATIONAL 16 LINSAC 115APEX MICRO -SYSTEMS 58 MACLIN-ZAND 12AUDIO ELECTRONICS 80, 101 & 107 MAPLIN 132AURA SOUNDS 63 MARSHALLS 64BAYDIS 58 M ETAC 88 & 89B. BAMBER 118 MICRO -CIRCUITS 98BI-PAK SEMICONDUCTORS . 46 & 47 MIGHTY MICRO 23BK ELECTRONICS 75 MITRAD 4 & 5B.N.R.S. 49 MOUNTAINDENE 101BOSS INDUSTRIAL MOULDINGS 123 NIC MODELS 42BRAINTREE MICRO -LEISURE ... 112 E. R. NICHOLLS 128BUTTERWORTHS 38 N.T.C. 64CALCULATOR SALES & SERVICE 117 OLSON ELECTRONICS 122CAMBRIDGE LEARNING ENTER- PARNDON ELECTRONICS 118PRISES 119 POWERTRAN 2 9 & 116CHILTMEAD 111 T. POWELL 23CHROMASONICS 102 PROGRESSIVE RADIO 120CHROMATRONICS 26 PROTON ELECTRONICS 118CLEF PRODUCTS 118 QUANTUM ELECTRONICS 74CODESPEED 107 RAPID ELECTRONICS 42COMMODORE SYSTEMS 41 J. W. RIMMER 64COMP, COMP, COMP .... 130 & 131 RISCOMP LTD. 23CRIMSON ELEKTRIK 114 R.T.V.C. 84CROFTON ELECTRONICS 38 SAFGAN ELECTRONICS 108C.S.C. 57, 73 & 107 SAXON ENTERTAINMENTS .... 117CYBER ELECTRONICS 115 SCIENCE OF CAMBRIDGE .. 18 & 19DELTA TECH & CO 42 SILICA SHOP 106DISPLAY ELECTRONICS 24 STEVE'S ELECTRONICS 112DK SUPPLIES 115 C. N. STEVENSON 112DONDENE LTD. 110 SURETON SYSTEMS 83DORAM ELECTRONICS 71 SWANLEY ELECTRONICS 117E.D.A. 7 TANGERINE 124 & 125ELECTROVALUE 115 TECHNOMATIC 10FOUNTAIN COMPUTERS 115 TELERADIO 100GMT ELECTRONICS 30 TEMPUS 54& 55GREENBANK 103 TK ELECTRONICS 120GREENWELD 123 TRANSAM COMPONENTS 79HAMEG LTD. 126 T&T ELECTRONICS 121HAPPY MEMORIES 126 VIDEOTONE 14HENRY'S RADIO 96 WATFORD ELECTRONICS .... 6 & 7ILP ELECTRONICS 26, 50 & 51 WILMSLOW AUDIO 126INTERFACE COMPONENTS 74 THE WILSON STEREO LIBRARY .. 31KEELMOOR LTD. 36 & 37 WEST HYDE DEVELOPMENTS

. . 121
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SPECIAL-ONCE IN A LIFETIME OFFER!

RRP E740

48K £499

EXIDY
SORCERER

For Personal or Business Use.
32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette 110, RS232 I/O. Parallel I/O (Centronics).
Expansion available through optional extra 5100

Motherboard. 69 Key keyboard including 16 key
numeric pad.

only £349. VA1

LEVEL 2 16K
fully converted 10 UK T V Standard. Comes cornoiete
easy to follow manuals UK Power Supply - Cassel le leads
- Sample tapes. Special box to enable yeti to plug into your
own TV. Recomme. drat for first time buyers Just plug in
and O0 Full Range of Software Available

Interface to Centronics Parallel for TRS80 £75.00 VAT

ExpD.n

£295 TRS80
...ft+ EXPANSION

32K
32K Memory on ooard .Yr INTERFACE
Centronics parallel port
Disk controller card. Rea
time clock. Requires I eye
II Basic. Imertace for 2
cassette decks comnir

0 Or powe' s .t t .

YOU NEED NEVER MISS AN
IMPORTANT CALL AGAIN

TWO CORDLESS TELEPHONE
SYSTEMS - DIRECT FROM USA

THE ALCOM only £147 + VAT

Base station connects to your telephone line. Remote
handset clips to your belt and gives you push-button dialling
- Bleeps when call arriving - Nicad rechargeable batteries.
Charger in base whit.

LOW COST TELEPHONE £99.95
ANSWERING MACHINE AT

Microprocessor controlled answering machine. Plug into
Your phone line. Records any phone call messages. Remote
bleeper enables you to listen to your messages from
anywhere in the world. Uses standard cassettes. Comes
complete with mains adaptor, microphone, remote bleeper,
base unit. cassette with 30 sample prerecorded messages.

BITS & BYTES
8MHz Super Quality Modulators E4.00

6MHz Standard Modulators E2.10

C12 Computer Grade Cassettes 10 for L4.00

Anodes Printer Paper - 2003 sheets L25.00

Floppy Discs 5 %" Hard and Soft Sectored £3.50

Floppy Disc Library Case 5 %" £3.50

Verocases for Nascom 1 & 2 etc. £24.10

Keyboard Cases £6.90

EXATRON
STRINGY
FLOPPY

FOR TRS80
(Expansion interface not needed)

only £169 VAT

High Speed storage medium that is cheap and reliable.
Includes 20 wafers - WC monitor - BUS EXPN cable. an

12" BLACK & WHITE
LOW COST VIDEO

MONITOR

E79 -
 Ideal for home, personal and business computer systems
 12" diagonal video monitor  Composite video input
 Composite video input  Compatible with many com-
puter systems  Solid-state circuitry for a stable & sharp
picture  Video bandwidth . 12MHz 3013  Input im-
pedance -75 Ohms  Resolution . 650 lines Minimum In
Central 80% of CRT: 550 Lines Minimum beyond central
80%.

NEW REDUCED
PRICES

8K £399
16K £499 411111.81111111

32K £599
RR P E795 for 32K

The PEDIGREE PETS c:nle busAnes

..se OK MmrosotI Basic in RPM 8K Pei 32;:f:t' 16K with
new improved keyboard Al: with green screen

Cassette Deck S run Full range of software available

Interface PET IEEE -Centronics Parallel
Not decoded L41.00 + VAT Decoded 127.118  VAT

NOW IN STOCK
SUPER 80 COLUMN PET

only £825 + VAT

,c,4%; GET YOURSELF A
sittoOT PRINTER FOR

ski YOUR PET AND SAVE
A FORTUNE

only £349 - VAT
Full Pet Graphics including
cables Ready to go.

EX -STOCK.

MEMORY UPGRADES
16K (8 x 4116) £29.90 - VAT

4K Compukit (8 x 2114) £29.90 -VA-

We now have in stock demonstration models of the
Atari 800 and Texas 99.e4. Come and see then+

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

* 6602 based system - best value for money on the market. Powerful EIK

Basic - Fastest around * Full Qwerty Keyboard * 4K RAM Expandable to tel
on board. * Power supply and RF Modulator on board. * No Extras needed. -

Plug-in and go. * Kansas City Tape Interface on board. * Free Sampler
including powerful Dissassambler and Monitor with each Kit. * If you vise

learn about Micros, but didn't know which machine to buy then this is the
machine for you.

46 pin Expansion Ammar Cable for Compukit expansion £8.50 VAT

Build, Understand and Program your own
Computer for only 0 Small outlay

KIT ONLY 079 - .rAT

NO EXTRAS NEEDED

Available ready assembled. tested & ready to 00 L228 VAT

NEW MONITOR FOR COMPUKIT UK101
 In 2K Eprom 2716  Allows screen editing  Saves data 1111 tape  Flashing cursor Text scrolls down E22.86- VAT

FOR THE COMPUKIT

Assembler/Editor

Gams Packs

£14.10 1. Four Games

Super Space Invaders 1810 OLIO

Space Invaders MAI
L5.00 Chequers CLM

Screen Editor Tape C5.110 2. Four Games

All Prices exclusive VAT

£5.00 Real Time Clock eve
3. Three Games 8K only

HITACHI
PROFESSIONAL

MONITORS
9" -- £99.95
12" - L-1-85 £149

 Reliability Solid state circuitry using an IC and silicon
eSr -,,tors ensures high reliability.  MO linos 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 jitte
 Looping skim Input Video input can be looped through
with built-in termination swIch.  External sync opera-
tion !available as option fo U and C typesl  Compost
construction Two monitor are mountable side by side in a

standard 19 -inch rack.

E4414 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 of options. Good kit tor up -grading old amusement
games.
MINI KIT - PCB, sound & vision modulator, memory chip
and de -code chip. Very Simple to construct. E14.10 VAT

'OR PCB £2.10 MAIN LSI E1.50 Both plus VAT

130

E6.00 Case for Compukit CIS -91

NASCOM 2 DISC DRIVES
Add a powerful, double

density, mini floppy disc to
your Nmeorn system.

Disc Controller Card (includes
1sbus 6 S100 interface

Will control 4 Drives.
CPM operating system.
Extended Disc Basic

ompiler.
Power supply included

ne Disc System - E4110 VAT
dditional Disc Unit - VA'

SPECIAL OFFER
We will part exchange

your Sinclair ZX80 for
any of our products.

Refurbished ZX80's-fully guaranteed 1111.90
(Supply dependant upon stocks).

We have one of the largest collections of Corresuter Books or one case Noss WM
racks of software for the PET and TRSIll

Come and see for vamseir-

ET1 NOVEMBER 1980
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COMP PRO MIXER
Professional audio mixer that you

can build yourself and save over £100.
into 2 with full equalization and echo, cve and pan controas

All you need for your own recording studio is a stereo
tape or cassette

recorder.pro

0 II   IP 00  0      ,

004100'.4'4 4' I\

icliblof:. '1t1,111 

1

I This superb mixer kit
has slider faders. level

I meters and additional
auxiliary inputs.

Only

£99.90
plus VAT for
complete kir

Plus FREE
power supply

valued at
E25.00

Ideal for
DISCOS STAGE MIXING

HOME STUDIOS AND MANY
OTHER APPLICATIONS

FULL RANGE OF
ACCESSIT AUDIO ADD-ONS

RRP
£540 orik,

£399

ANADEX
DP8000

Super °viably Low CIISI porno Tractor Fey : .snr: full 96
ASCII character 5.1"t Accepts RS232C at band :ales between

100 and 9600 and Parallel Bit data
Attaches either directly or through interlaces to Pet. Apple

TRS80, Sorcerer. Nascorn, Comptika etc

NEC
SPINWRITER

only
£1490

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 1128 ASCII characters) with up to five copies. fric-
tion or tractor fed. The ribbon and thimble can be changed in
seconds. 55 characters per second bidirectional printing -
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

NASCOM 2 GAMES TAPE
featuring Space Invaders and Android Nam, Re-numberang

program and other goalies)

f7.50 VAT

THE NEW ANADEX
DP9501

A PROFESSIONAL PRINTER
O Bi-directional printing

 Up to 220 chars/line
.. with 4 print densities

 500 char buffer
 RS232C and Centronics

Parallel interface built in
 Roll software control of matrix

needles allowing graphics capability
 200 chars; sec  Adlustable width tractor feed.

All this for only £895 . VAT -

GOON
2E, megare

Nerd tnsc
mu -user

WE USE THIS DOS

MACHINE IN OUR BUSINESS
1 DISK

EXPANSION
Room for 3

500K per Drive gives
total of 1.5M Byte - 1 Drive

plus Cabinet £799 r VAT

THE ATARI VIDEO COMPUTER
GAMES SYSTEM .00

Atari's Video Computer System
now offers more
then 1300 different game
variations arid options in twenty
Game ProgramTM cartridges!
Most Cartridges only E13.80. VA

Prices may very with special
editions Basic Maths, Airsea
Battle, Black Jack, Breakout.
Surround, Spacewar, Video

Jlympics, Outlaw. Basketball,
Hunt Et Score, Space War,
Sky Diver, Alf Sea Battle,

Codebreaker', Miniature Golf.
Extra Paddle Controllers 'Keyboard Controllers

- £14.90 i VAT - £16.90 + VAT
SPACE INVADERS NOW IN STOCK E28

EPROM 2716 £12.50 - AT

WE ARE NOW STOCKING THE
APPLE II EUROPLUS AT

REDUCED PRICES
16K £599
32K ff349

48K f690
VAT

Getting Started APPLE II is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built in features like:
 BASIC - The Language that Makes Programming Fun.
 High -Resolution Graphics (in a 54,000 -Point Array) for
Finely Detailed Displays. Sound Capability that Brings
Programs to Life.  Hand Controls for Games and Other
Human -Input Applications.  Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big -System Per
forrnance in a Small Package.  Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don't need to be en expert to ersoy APPLE II. It is a
complete, ready to run computer. Just connect it to a video
display and start using programs for writing your own) the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver.

COMMERCIAL  EXPANDABLE  COMPLETE
TRS 80 - MODEL II

This new unit from the world's most successful micro company is
now available immediately with software.
The basic unit comes complete with 64 thousand characters
(bytes) of Memory. The built in 8" Floppy disc adds another ig
million extra characters including the disc operating system.
More disc expansion is now available.
The Model II is a complete unit with a full keyboard including a
numeric pad and 12" screen which gives 24 lines of 80
characters. The computer is supplied with both the disc
operating system and the Level Ill Basic.
A full self test routine is written into the power up procedure to
eliminate incorrect operation. Both serial and parallel expansion
sockets are standard. A printer is a plug-in operation.
Both hardware and software necessary to talk to a mainframe are
included. Terminal usage is very possible. With the addition of
CPS/12 you can operate with COBOL, FORTRAN. MBASIC,
CBASIC in which languages are many other applications
packages i.e. accounting. payroll stock etc.

64K 1 -Disk Model II £1995.00
RRP [2250.00

CP M2 E95.00 C BASIC £75.00 FORTRAN £220.00
CIS COBOL £400.00 M BASIC E155.00 WORDSTAR E255.00

°UR HEW
SHOWROOM Et

SALES CENTRE AT
311 Edgware Road,

London W2.

Telephone: 01-262 0387

COMPUTER/SALES
ENGINEERS
REQUIRED

Contact Bill Wood
(Chief Engineer)

Disk Drive

C46'0.09-'41

We give a full one year's
warranty on all our products.

ENGLISH COLOUR TV/
AMERICAN NTSC

COLOUR MONITOR
Suitable for Apple. Atari and Texas 99;4

E295 VAT

TEAC
DISK

DRIVES

TEAC FD -50A has 40 tracks giving 125K Bytes
unformatted single density capacity.
The FO -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, Heathkit,
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection tor Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey

Single £225 VAT Double £389, VAT
Disk Drive

"Europes Largest Discount
Personal Computer Stores"

Please add VAT to all prices - including delivery. Please make cheque and postal orders
phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN

CREDIT FACILITIES ARRANGED -MAIL ORDER AND SHOP:
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN - 10am - 7pm - Monday to Saturday
* IRELAND: B0 Marlborough Street, Dublin 1. Telephone: Dublin 749933
 COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92706.

Telephone: 0101 714 5472526

payable to COMPSHOP LTD., or
EXPRESS number.
send S.A.E. for application form.

BR Station - Moorgate Line).

aMparcar

VISA 111

COMP
COMPUTER
COMPONENTS

(Part of the Compshop Ltd. Groups



01 748 0926000 259-261
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King St.

tUe 8r.w'-511;11dt11.
E 11

ammersmith
London W6

0000000
RON1C SUPPLIE6 LTD264

Ali:411,11PV
P7:1114Ai

f
 Excellent metered parking

 Close to Hammersmith Underground
Station for Piccadilly, District
It Metropolitan Lines

 Bus no's 260.266704-2791
267.290 stop outside

Opens Tuesday 16th September,1980
Opening Hours 9.45 am to 5.30 pm Tuesday to Saturday (Closed Monday)

Maplin mail-order -
Now better than ever!

* Up to 8% discount for use with next order
* All prices include VAT
* Same day service on in -stock lines
* Over 95% of our stock lines in stock
* Large range of all the most useful components
* First class reply paid envelope with every order

* Quality components no rejects - no re -marks

* Competitive prices
* Your money is safe with a reputable Company

On price, service, stock, quality and Security,
it makes sense now more than ever to make
Maplin - your first choice for components
every time!

Post this coupon now for your copy ol our 1979 80 Catalogue price 70p
Please send me a copy ol your 280 page catalogue. I enclose 70p
iplus 46 Og. If lam nor completely satisfied I may return
the catalogue to you and have my money relunded. If you live
outside the U K send f1 35 or ten International Reply Coupons.
I enclose f 1.16.

Nano

Arkiress

ETI/11/80

Stereo Cassette Tape Deck
Utilising the superb JVC deck

made for Tandberg and a
ready-made pre -aligned,

tested and guaranteed
module, this cassette deck
has a superb sound and a
high quality specification.
We've got everything you

need (except cabinet)
including full instruction leaflet

for only f39.95.
Order as XY36P (Cassette

Recorder Kit)

Space Invaders
Fight the space invaders, be a polaris captain or a spaceship
commander. Full colour action on your own TV set and over

450 games to play.
Basic console with Combat cartridge (ACOOA) f99.50 + £2.50 carriage
All cartodgesavailableincluding

Space Invaders 1AC26131 . 129.95 AdventurelAC22Y1 123.95
Indy5001AC2481 134.50 Skydiver 1AC13N 116.95

Chesslfdevels11AC28F) 134.50 Breakout (AC0581 E16.95

001119holesl(AC18U1 £16.95 Slot Racers lAC19V1 E16.95

Air Sea Battle IAC01131 £16.95 ProgramminglAC2781 £34.50
Space War IACO2C1 f16.95 Olympics (ACO4E1 116.95
Brain Games (AC 16S) £16.95 Street Racer IAC1401 116.96

Outlaw IAC030/ (16.95 Keyboardsper pair 1AC29G1E1 1 95

All prices include VAT and carriage except where shown

nimpturn
Maplin Electronic Supplies Ltd
All mail to:- P.O. Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (07021554155.

Shop: 284 London Road, Westcliff-on-Sea.
Essex. (Closed on Monday)
Telephone: Southend 10702) 554000

Catalogue now available in all branches of WHSMITH 44 Price £1.00


