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584 HAGLEY ROAD WEST, OLDBURY,
QUINTON, B68 0BS BIRMINGHAM .

BIRMINGHAMS
MAJOR INDEPENDENT

"% A AN\ SERVING THE UK
u;su ?Mf
____EEE EaicoMm|[™
gl QEEIETELTT 7 AR
x| ©2 9 0@ Ja e DUAL BANDER
* 100 Watt multimode * AM,FM, CW, SSB 1C3200E

* Gen coverage RX * Computer compatible
* Available with RWC mod fitted

a4 LRI

* Simplified front panel * Simplex/Duplex memory
* Built in duplexer * Smallest in its class.

ICOM

YAESU
&)

THE ULTIMATE

2mtr/70cms
MOBILE THE HIGH-TECH
ALL BAN
FT2700RH BELD

HF TRANSCEIVER

* Full duplex * A big 25 watts on VHF/UHF.

* 10 channel memory * Scanning * LCD display/’S" meter. IC745

; NEW PRODUCTS EXCLUSIVE TO R.W.C. %

* 16 tunable memories * Gen. coverage RX
* Scanning * Deep IF notch filter *

&#com oﬁmited FA e
RAYCOM MODULAR RF AMPLIFIERS R

A com%lete range of linear and fri amplifiers for use with both VHF
and UHF hand portables and multimode portables such as the e Lme
YAESU FT290R and FT790R. Power output from 15W to 45W AR.M M
depending on model. (eight are available) All units feature

Mitsubish? or Toshiba power modules as used in the majority of o ) ULTI P6 ANTENNA
mobile and base radio transceivers. Two versions are aiso available Probably the most versatile PRICE £39.25

for business radio applications. . -
PRICE from £39.50 for the 15W vhi model + £2.00 post Antenna ever designed + £2.50 carriage
UHF UNITS (430-440MHz) This is one of the most exciting new products to be launched by RWC
; ORDER CODE PRICE and is the result of many months of development by Antenna
?ga EMISW 'SSB/AM B%gi gggg Research Manufacture based in Devon. The antenna has been
15W FM/CW. ' U15F £59.50 designed to meet the growing popularity in multimode portable and
(FULL RANGE OF POWER MODULES IN STOCK) maobile operation and is capable of being used on both vhf and uhf in
VHF UNITS (144-149MHz) both horizontal and vertical polorization modes, both portable and
A ORDE?S(F:ODE ::glgg mobile. The antenna has the facility of bei?g used as br\?th omnd|-
i / ) 5 directional modes as well as having capability of DF function. No ground-
32 Ewga SSBIAM xgg'; Eig:gg plane or radials are required and the antenna can therefore be used in a
15 FM/CW/SSB/AM V1sL £49.50 variety of applictions on frequencies between 1 40-450 mhz. Colinear
15 FM/CW V15F £39.30 elements £4.75

* SEE THE REVIEWS * or SAE LEAFLETS

ANNOUNCING THE SUPER YAESU FT757GX —

PRICE MOD BOARD UNIT from Raycom
£22.50 ® The modificaticn serves two major purposes
L K + £1.00 post free @ (1) to improve VFO tuning and eliminate TUNING GLITCH’
R ﬁ packing. Kit now . .
available at £17.50 @ (2) to increase tuning speed from 5Skhz per dial revolutno_n to
50khz per dial revolution (selectable on the 500khz step switch)
This is a complete modification board designed to fitall CB radios that ® UK price is £29.50 for the built and tested pcb with complete
incorporate the SANYO LC7137 series of synthesizes chip, the unit fitting instructions and £39.50 plus carriage for a unit factory

comprises of a small pcb with six microchips and fits almost all current
legal {CB 27/81) radios. the unit is supplied with full fitting
instructions and can be fitted easily by most enthusiasts, with the
current upsurge in interest in this band demand has been high as this

fitted and tested. Instant fitting service available. Phone now.

means that over 90% of current CB radios can now be used on 10 mtr £1000.00 instant credit available
amateur band. See other ads for more information. Over 300 sold in 2 H i
months! Complete radios available & other kits. for licensed amateurs. Details upen -
request. Call now! Pl
We also s¢|l and service C_ellular Radio, and IR/ PEREIEIAR
PMR (Business) radio equipment. ces B =1 SEEEEm 'OANS AVAILABLE
‘ VISA (written details upon request)
Tel: 021 421 8201 (24hr answerphone) A F e

Telex: 334303 G TXAGWM 1. RWC CREDITCARD
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‘Safety inthe shack

Some of the constructional projects
featured refer to additions or mod-
ifications to equipment; please note
that such alterations may prevent the
. item from being used in its intended
role, and also that its guarantee may
be invalidated,

When building any constructional
project, aar in mind that sometimes
high voltages are involved. Avold even
the slightest risk - safety in the shack
ptease, at all times.

Whilst every care Is taken when accepting
advertisements we cannot accept responsibil-
ity for unsatistactory transactions. We will,
b ghly i ig any com-

plaints.
The views expressed by contributora are not
nacessarily those of the publishers.
Every CB:QM:B taken to ensure that the
of

s are . we
assume no responsibility for any eftect from
. @rrora or ofmissions.

Cover Photographs
Top—The Philips PM3206
oscilloscope, now available
from Electronic Brokers.
Bottom —So what'’s this got to
dowith radio or electronics?
(no, it's not the new Sinclair
C5). See page 51

SPECIAL FEATURES.

17 Eight Millimetre Video
Confucius say this new Jap camera velly good
for the average rich family (Despite the fact he
was Chinese — Ed.)

18 Spectrum Watch
Nigel Cawthorne finds the Arabsat blast-off and
the Giotto expedition out of this world

21 Power Supplies
This month Roger Alban outlines the metering of
PSUs and the prophylactic qualities of various
devices (surely shome mishtake? — Ed.)

29 The Hakuto R1755 UV Sensor
Details from James Dick about an ultra-compact
ultraviolet sensor

30 A Performance Monitor for Model Aerials
An aerial design aid from P Moore, complete
with a BBC Basic program

34 Meteosat
Brian Kendal and Maurice McDermott look at the
weather satellite which sends information to
confuse the men at the Met

39 Data File
In the concluding part of his 555 mini-series Ray
Marston describes sawtooth generators and
miscellaneous applications

46 TV Synchronising Puise Generator
A useful device for the square-eyed crowd from
Pete Carliell

51 High Speed PMR
Ton-up mobile operating around Brands Hatch
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Anatomy of a sateliite —~ p34
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A TV DXer’s shack — p48
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PRODUCT NEWS

Featured on these pages are details of the latest products in communications, electronics and
computers. Manufacturers, distributors and dealers are invited to supply information

on new products for inclusion in Product News.

Readers, don’t forget to mention Radio & Electronics World when making enquiries

The GP Electronics MFL373
micro fault locator, available
from Electronic Brokers, is
designed for low cost and
efficient microsystem
testing.

The MFL373's basic system
is a Z80A central processing
unit, a 16Kbyte ROM contain-
ing the operating program
and a 2Kbyte RAM parameter

store. Control is via the hexa-
decimal and dedicated func-
tion keys along with the
alphanumeric display.

The instrument functions
on the basis of logical progre-
ssion through a sequence of
test commands, making auto-
matic comparisons against
known good information and
stopping when an incorrect
response is received. Con-

nection to the system under
test is via a micropod, of
which a choice is available to
meet most requirements.

Features include a high
speed cassette interface for
fast, reliable storage of the
system memory map and test
parameters; serial input/out-
put keys for communication
with a development system or
computer; and a Centronics
printer interface for data
dumps and fault report.

The MFL373 also has a
range of powerful stimulus
functions which aliow any
combination of bits on the
address or data bus to be
toggled for fault tracing with
the synchronous probe and a

set of stimulus keys which,"

when used in conjunction
with the synchronous probe,
enable faults to be identified
in peripheral devices.

Electronic Brokers Ltd,
140-146 Camden Street,
London NW1 9PB.
Tel: (01) 267 7070.

Thorn EMI Instruments is
breaking into the fibre-optics
market with the launch of its
new Megger optical power
meter. This new compact
hand-held meter is the firstin
a range of products for use in
fibre-optic test and measure-
ment applications to be
introduced by the company.

Anew model, the TF600, has
been added to the Thandar
counter range. It has a fre-
quency range of 5Hz to
600MHz and a selling price of
£132.50 + VAT.

The range now includes 4
counters: the TF600; the
TF200, 200MHz LCD with time
average period, £175 + VAT,
the PFM200A hand-held, 20Hz
to 200MHz with 5 gating times

9
o W
o O

and a sensitivity of 10mV, at a
price of £75.50 + VAT; and the
TF040 LCD, 40MHz with total-
ise facility at £120.00 + VAT.

This range is com-
plemented and extended by
two optional prescalers: the
TP600 (600MHz) and TP1000
(1GH2z).

Thandar Electronics Ltd,
London Road,

St Ives,

Huntingdon,

Cambs PE17 4HJ.

Tel: (0480) 64646

Fietdtech Heathrow
Limited has announced the
Coaxial Dynamics range of RF
power meters, loads and cou-
plers. Several models of watt-
meters and RF loads are
available, covering power
ranges from 0.1 watt to 50,000

‘watts.

The units can be used for
occasional testing, or for
permanent instaliations.
Each wattmeter accepts any

of a wide range of plug-in
measuring elements (called
‘SLUGS’) for specific power
levels and frequency ranges.
The measuring elements sim-
ply ptug into ashortsection of
coaxial line and the tested
values can be clearly dis-
played on the wattmeters or

on Coaxial Dynamic’s
‘Expediter’ digital power
computer.

These wattmeters may be
used with most standard
‘SLUGS’ now in the field or

with Coaxial’'s own bi-direc-
tional elements.

The Coaxial bi-directional
element is capable of detec-
ting both forward and
reflected power, depending
on which direction the ele-
ment is rotated.

Fieldtech Heathrow Ltd,
Huntavia House,

420 Bath Road,
Longford,

Middlesex UB7 OLL.
Tel: (01) 897 6446.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Designated OTP510, the new
meter is designed to measure
the light emerging from an
optical fibre of up to 1mm
diameter. Readings are given
directly in dBm and displayed
on an LCD read-out.

The OTP510 can be used to
determine the attenuation,
splice and connector loss in
an optical fibre link by
measuring signal levels at
either end or at various inter-
mediate points. It is suitabie
for testing optical fibre
cables used in computer
installations, industrial pro-
cess controls, high voltage
monitoring circuits and local
area networks.

The meter is optimised for
wavelengths of 850nm, but
with the use of a conversion
graph, results may be
obtained for other wave-
lengths in the range of 400nm
to 1000nm.

This instrument will be
available through Thorn EMI
Instruments’ distributor
network.

Thorn EMI Instruments Ltd,
Archcliffe Road,

Dover,

Kent CT17 9EN.

Tel: (0304) 202620.
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MM Microwave Ltd, the
Yorkshire based radar and
communications sub-systems
specialists, have entered the
consumer satellite market
with ASTRID. ASTRID is a
complete and ready to use
satellite receiving system
with built-in decoder, enab-
ling signals to be received
and data displayed on home
computers.

In  operation, ASTRID
receives all the data transmit-
ted by the UoSAT satellites
and automatically records it
on a standard cassette tape
recorder.

Information being transmit-
ted by the satellites inciudes:
news bulletins; satellite sta-
tus; experimental data; mes-
sages on the electronic mail-

LINEARS FOR 4 & 6m t

LIEAR  PREAMP

70 MHz
ON &= ON

RELATIVE OUTPUT POWER

100 WATT

LINEAR AMPLIFIER

OFF [T OFF

£ m
& MODEL LPMT0-10-100

c: B AESIR

BNOS Electronics Ltd have
announced the introduction
of 100 watt linear amplifiers
for the amateur 4 and 6 metre
bands.

In the company’s LPM
Series format, these models
join their 2m and 70cm
cousins as the LPM70-10-100

and the LPM50-10-100. The
usual BNOS bargraph power
meter, low noise pre-ampli-
fier and RF VOX/PTT switch-
ing facilities are built in, as is
the BNOS overdrive protec-
tion feature. The mobile
mount is supplied as stan-
dard.

The specifications are as
follows: the frequency band
for the LPM70 is 70 to 72MHz
and for the LPM50 is 50 to
54MHz. Input power for both
models is 10W recommended,
15W maximum and 500mW
minimum. Output power is
100W rms +0.5dB. Power
requirements are 13.8V dc,
14A £15% andinsertion loss is
1.5dB +£0.5dB. There is an Rx
pre-amp gain of typically 12dB
and the Rx noise factor is
better than 1.5dB. The amps
sell at £172.50 each.

BNOS Electronics Ltd,
Bigods Hall,

Great Dunmow,

Essex CM6 3BE.

Tel: (0371) 4677.

Tratec, the Dutch satellite

company, has introduced a
new type of low noise down-
converter, the EDC-752, for
the 10.95-11.70GHz band. Sur-
face mounted devices (SMD)
technology has been used so
that stable operation and long
lifetime guarantees smooth
operation in all circum-
stances.

Over a temperature range
from
centigrade all relevant spe-
cifications show only a slight

-30 to +60 degrees’

STEREO PROCESSOR

FEUZN e mvnn mtn g

deviation, eg local frequency
stability +1.5MHz, gain +1dB
maximum, but most of all
input VSWR 1.5 maximum and
noise figure variation 2.2dB
typical (2.5dB maximum).

In association with Leaming
Industries, Tratec have also
brought out a satellite stereo
processor for stereo recep-
tion of satellite programmes
like Music Box and Sky
Channel.

ERVED e

The stereo processor is
designed for application in
cable TV systems. It demod-
ulates two subcarriers, multi-
plexes them into standard
stereo format and modulates
the stereo signal into a chan-
nel in the FM band.

Tratec BV,

PO Box 385,

3900 AJ Veenendaal,
Holland.

box; orbit information;
digitalker speech telemetry;
experimental CCD television
camera signals.

Assessment of this data
enables a deeper understan-
ding of the rapid develop-
ments in space technology
and encourages active par-
ticipation in experiments.

ASTRID extends the range
and scope of a home compu-
ter. Software available from
AMSAT-UK allows graphic
display of satellite ‘tracks’
over maps, error correction of
received data, disc storage of
data for computer analysis
and data presentation of
particuiar channels.

ASTRID is priced at £144.

MM Microwave Ltd,
Satellite Group,

Thornton Road

Industrial Estate,
Pickering, North Yorkshire.
Tel: (0751) 75455.

SATELLITE TERMINAL

Wave Devices Ltd, of
Covent Garden, London have
announced the introduction
of the ASAT-1214 small aper-

ture satellite communica-
tions terminal for use in
business and industrial

applications. The terminal is
manufactured by Avantek, the
microwave specialist of Cali-

fornia, USA.

The two-way terminal is
designed primarily for voice
and data transmission and is
easily installable. It can trans-
mit and receive at rates from
9.6kbps to 1.544Mbps, and
features an antenna as small
as 1.2 metres in diameter and
less than 5 feet in height. With
integrated electronics, it
transmits up to 10 watts in the
Ku frequency band between
14.0and 14.5GHz and receives
between 11.7 and 12.2GHz.

Wave Devices Ltd,

9 Betterton Street,

London WC2H 9BF.
Tel: (01) 240 7052.
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Girkat. Making it

Cirkit stock all the
components,accessories
and tools and the kits
you're looking for.

Designed and selected
to offer the best possible
standards at the best
possible price.

Cirkit’s always well
stocked.

As soon as new
products are available,
Cirkit has them.

When it comes to kits,
Cirkit’s got the lot. At the
price you want to pay.

Just send for our
catalogue or visit one of
our three outlets at:

200 North Service Road,
Brentwood, Essex. CM14 4SG;
53 Burrfields Road,
Portsmouth, Hampshire. PO3
5EB;Park Lane, Broxbourne,
Hertfordshire. EN10 7NQ.

Please add 15% VAT to all advertised
prices and 60p post and packing.
Minimum order value £5 please.

We reserve the right to vary prices in
accordance with market fluctuation.

To: Cirkit Holdings PLC, Park Lane, Broxbourne,

Jenclose §1.15. Please send me your latest catalogue and 3x £1 discount vouchers!
If you have any enquiries please telephone us on Hoddesdon (0992)444111.

Name

Cirkit Kits

CIRKIT ELECTRONICS TOOL KIT

Contains: 15W Solderinglron 2 spare

bits, heat shunt,solder, pliers, cutters,

and screwdriver 40-00007
AUDIO FUNCTION GENERATOR

Versatile waveform generator with

sine, triangular and square wave outputs.

1556

On board mains PSU 41.01302 27.00
STEREQ 40W AMPLIFIER

Single board 40W per channel stereo

amplifier 41-01301 38.00
STEREQ VUMETER

5LED per channel stereo VU meter for

use with stereo amplifiers 41-01401 1265

SWAUDIO AMP
Avery compact audio output stage for use

in a wide range of equipment 41-01406 460
UNIVERSAL AMP

Auniversal audio pre-amp witha
gainof 10

MONO REVERBERATION UNIT
Single channel, spring line reverb unit to add echo
effects to tape recording etc. 41-01602 1130
TONE GENERATOR AND DETECTOR

Very low distortion tone generator and signal
detector for circuit fault finding
10MHz DFM

8 Digit LED digital frequency meter
and period measurement

41-01604 685

41-01603 10.46

41-01500 54.10

50MHz PRESCALER

Extend the range of the 10MHz DFM

to 50MHz 41-01501 855
1-5MHz PRE AMP

Low frequency pre-amp and waveform

shaper for the 10MHz DFM 41.01502 5.13

1-30V 1mA-2A PSU
Adjustable 1-30V Power supply with pre-setable
current limit from 1mA-2A 41-01600 37.46

Centronics Interface

Hertfordshire. EN10 INQ.

Address

Telephone

Area of Special Interest

5-12V1APSU

Adjustabte PSU from 5-12V with current

protection, 1 amp max output 41-01504 645
1-30V15APSU

1-30 volt adjustable PSU with protected

outputupto 1.5Amps 41-01402 1045

3DIGIT LED DVM

DVM to read up to 99.9 volts or configured as an

ammetertoreadupto9.99amps  41-01403 18.00
10MHz DFM

INFRA RED LINK

Single channel IRLink

withrelay output 41-01300 960

TEMPERATURE SENSOR

Thermistor based ternperature sensor

with relay output 41.01303  6.20
LOCOMOTIVE SOUND GENERATOR

Realistic steam sound and whistle for

model railways 41-01304 920

LAMP DIMMER

Control lamps and drill speed 41-01305 570
WATER LEVEL ALARM

Alarm to indicate high water level or

flooding 41-01601  2.70
3NOTE CHIME

Doorbell chime with adjustable

tones 41-01503  7.00
2M PRE AMP

Miniature low-noise MOSFET pre-amp

for the 2m amateur band 41.01307 413
2M CONVERTER

Low noise 144MHz-28MHz amateur

band converter 41-01306 19.26
2ZMPOWER AMP

20W - 10dB gain - power amplifier for the
2m band. Automatic TX switch over,RX

pre-amp, robust construction 41-01404 3739
70crn PRE AMP

Low noise, miniature pre-amp for the

70cm amateur band 41-01506 478
70crm CONVERTER

70cm to 144MHz low noise converter
featuring pre-aligned helical filter,
schottky diode mixer and low noise

transistors 41-01405 2350
70cm PA

10W Power amp to boost the output of

handheld and portable 70crn

transceivers 41-01505 38.00

CRYSTAL CALIBRATOR
Crystal reference calibrator for alignment
of receivers,outputsat 4,2, IMHZ.

100.50 AND 10KHz 4100801  5.18

Improves to mute performance of the
majority of CB rigs - 4101605 594
CENTRONICS INTERFACE

Connect your personal computer to

the outside world via the Centronics

41.01406 2250

Cirkit

Bigger Stock. Beﬁer Service.

|
|
|
|
= CBNOISE SQUELCH
|
|
‘ printer output

G
o e
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bigger and better.

Nicad Batteries & Chargers

High quality nickel cadmium rechargeable
batteries. EqQuivalent in size with popular Dry
Cellsizes e.g. HP7 (AA), HP11(C), and HP2 (D).
Minirnurn life 600 (300 PP3 size) full
charge/discharge cycles. Batteries must be
charged from a constant current source only. All
batteries are supplied only with a residual
charge and should be charged before used.

DATA & PRICES

Type V(nom) Capacity StockNo. 1.9 10-49
AA 12v 500mAH 01-12004 080 0.74
C 12v 1.2AH 01-12024 235 199
D 12v 1.2AH 01-12044 200 200
PP3 84V 10mAH 01-84054 370 350
CH/4/50

Torecharge up to 4 AA size NiCads.

Size;112x 71 x37mm 01-00409 495

CHB8/RX

Will recharge AA, C,D and PP3 size cells with auto-
matic voltage selection. Will recharge following
combinations:4xD, 4xAA, 4xC, 2xPP3, 2xD + 2xC,
2xD + 2xAA. 2xD + 1xPP3.2xC + 2xAA, 2xC +
1xPP3, 2xAA + 1xPP3. Charge rate: 11mA for PP3,
45mA for AA size, 120mA for C and D size, for 16 hrs,
Power: 240V 50Hz. Qutput Volitage: 2.9V for AA,C
and D size, 11.0V for PP3 size. Weight: 0.475kg. Size:
199 % 109 x 55mm.

01-02204

£

10.45

HT320

High quality, high specification meter at a
reasonable price. In addition to the usual ranges,
facilities are provided for measuring transistor
parameters such as lceo and Hfe.

Meter movement fully protected against overloads.
3-colour mirrored scale in robust case. Supplied
complete with comprehensive instructions, test
leads, transistor test leads and batteries (2x HP-7,1
x PP3).

DCVolts: 0.1V,0.5V, 2.5V, 10V, 50V, 250V, 1kV
(20kV). AC Volts: 10V, 50V, 250V, 1kV (18kV).
DCcurrent: 501A, 2.5mA, 25mA, 250mA.
Resistance: 2k, 20k, 2M, 20Mz. AF Qutput: —10dB to
+22dB for 10VAC (0dB/0.775V,600¢}). Leakage
(Iceo) 15uA, 15mA, 150mA. Hfe:0-1000(Lc/Tb).
Weight:410gms. 56-83201

17.00

RF Generator LSG17

Astable wide-range generator for the hobbyist,
service technician, schools, colleges, etc.
Frequency range: A/100kHz-300kHz, B/300kHz to
IMHz (Harmonics 96-450MHz) C/1MHz-3.5MHz.
D/3.0MHz-11MHz, E/10MHz-35MHz,
F/32MHz-150MHz. Accuracy: k1.5%. Qutput greater
than 100mV (no load). Ext. xtal osc for 1 to 15MHz
crytal. Power required: AC100, 115 or 230V 3VA.Size
& Weight: 150(H) x 238(W) x 130(D)mm, 2.5Kg
approx.

56-90017 115.00

LinearICs
Stock No. Price

LF351 Bi-FET opamp 61-03510 0.49
LF353 Dual version of LF351 61-03530 081
LM380N  IW AF poweramp 61-00380 145
LM381  Stereopre-ampIC 61-00381 3.27
NE544  14pinDILservodriveriIC  61.00544 220
NES55N  Multi-purpose low

cost timer 61-05550 045
uA741CN DiL low cost op-amp 61-07411 042
TDAI1062 RF ocillator and mixer

system for 1-200MHz 61-01062 1.5
TDA1083 Portable radio AM/FM

audioinonelC 61-01083 195
HAI388 18WPAfrom 14V 61-01388 4.10
MC1496P Double balanced mixer/

modulator 61-01496 125
TDA2002 8W into 2 ohms

power amp 61-02002 125
ULN2283 1Wmax3-12V

power amp 61-02283 1.00
CA3089  FMIF amp, detector,

mute AFC,AGC system  61-03089 3.88
CA3130E BIMOS op amp 61-31300 0.80
CA3140E BIMOS version of 741 61-31400 0.46
MC3359 Low current dual conver-

sion NBFM [Fand det 61-03859 2.95
LM3900 Quad nortonamp 61-3%000 1.20
LM3909N 8-pin DIL LED flasher 61-39090 1.15

KB4412  Two balanced mixers IF amp

with AGC for AM/SSB 61-04412 273
ICMT7555 Low power CMOS version

of 555 timer 61-75550 1.24
HA11225 Low noise FMIF 61-11225 145
HA12017 83dBS/Nphonopreamp

0.001% THD 61-12017 0.80
MC14412 300 baud MODEM controller

(Euro/US specs) 61-14412 6.85

Selected Lines
PB2720 80dB PiezoBuzzer 43-27201 055
10MI15A 10.7Filter 20-10152 210
- 10MOSAA 10695 Filter 20-11152 349
FC177 LCDFreg. Meter 39-17700 2546
CM161 Min LCD Clock 40-80161 1220
BBC to Centronics Cable 03-10019 725
Dragon to Centronics ConnectCable  03-10017 725
C12 Computer Cassette Tape 21-00012 055
8x03" IC socket 28-00800 0.12
14x03"  ICsocket 28-14000 0.3
16x03" 1C socket 28-16000 0.13
6V KUIT-ARelay 46-80000 062
v KUIT-A Relay 46-80001 062
12v KUIT-ARelay 46-80002  0.62
CX120P COAXRelay 46-90120 11.96
CX520D0 COAX Relay 46-90520 3200
CX540D COAX Relay (BNC) 46-90540 3200
Books
Beginners Guide to AmateurRadio  02-11262 450
Beginners Guide to Electronics 02-04134 450
Active Filter Cookbook 02-21168 1270
CMOS Cookbook 02-21398 1295
TTL Cookbook 02-10358 11.00
Design of Op-amp Circuits with

experiments 02-21537 930
Practical Design of Digital Circuits 02-11831 1045
Electronic Projects for Home

Security 02-05351 380
Electronic Telephone Projects 02-21618 760
55 Timer Applications Sourcebook ~ 02-21538  6.40
Electronics Pocket Book 02-21309 750
More Electronic Projects in the

Home 02-21307 380
The Radio Amateurs Question and

Answer Reference Manual 02-02157 595
Basic Programming on the BBC

Microcomputer 02-06640 595
Using Microprocessors and

Microcomputers:

The 6800 Family 02-98728 11.05
Z-80 Microcomputer Design

Projects 02-21682 12.70
Z8000 Microprocessor:

ADesign Handbook 02-37345 16.10
Simple Amateur Band Aerials -BP125  02-00161 195
Simple Indoor & Window Aerials

-BP136 02-00166 1.75
Simple Tropical and MW Band

Aerials 02-00170  1.75
How toget your Electronic

Projects Working 02-00179 195
68000: Principles and

Programming 02-21853 12.70
8085A Cookbook 02-21697 1355
Handbook of Electronic Tables

Formulas 02-21532 1100
Television Eng. Pocket Book 7thEd.  02-21313 895
Popular Electronic Circuits 02-00175 195
Semiconductor Data Book

11th Edition 02-04797  9.00
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CUSTOM FILTERS '

Kemo (Filters) Ltd offers a
design and manufacturing

service for custom specified .

filters with a frequency of up
to approximately 1MHz.

The custom service is avail-
able for both elliptic and
polynomial filter shapes.
Options include a choice of
passband and stopband
points, and a variety of
terminations and sizes. Kemo
can also provide special

requirements such as pulse
response and time delay.

The filters are supplied
either in encapsulated mod-
ules or boxed in standard die-
cast containers. Custom
packaging is available for
quantity orders.

Kemo (Filters) Ltd,
9-12 Goodwood Parade,
Elmers End,
Beckenham,

Kent BR3 3QZ.

Tel: (01) 658 3838.

COMBLINE FILTERS

Time Microwave, based in
Santa Clara, California, has
introduced a new series of
combline bandpass filters.

The passband frequency
ranges from 4.0 to 8.0GHz, 5.0
to 8.0GHz, 8.0 to 12.0GHz, and
12.0 to 18.0GHz.

The model BPF172 features
a VSWR of 2.0:1 maximum,
insertion loss of 1.0dB max-
imum, and rejection of 30dB
minimum at dc to 3.4GHz and
at 9.2 to 18.1GHz. The BPF172
has SMA male and female
connectors and is 2.44 x 0.70 x
0.70 inches excluding con-
nectors.

Filter models BPF176, 177
and 178 feature VSWR of 1.5:1
maximum, and all SMA female
connectors.

The stopband rejection for
the model BPF176 is 50dB
minimum at dc to 4.0GHz and
at 160 to 18.5GHz. Model
BPF177 has a stopband rejec-
tion of 50dB minimum at dc to
6.0GHz and at 24.0 to 26.5GHz;
and the model BPF178's
rejection is 50dB minimum at
dc to 3.0GHz and at 10.0 to
15.0GHz.

Time Microwave,
398 Martin Avenue,
Santa Clara,
CA95050, USA.

ATTENUATORS

Tony Chapman Electronics
Limited are the sole distribu-
tors in the UK for a compre-
hensive range of HF atten-
uators manufactured by JFW
Industries Inc of indiana.

The 50FH series of high
power attenuators offers
power levels of up to 100 watts
with standard attenuation
values of between 3-30dB
operation, in most models to
2,000MHz. These are suitable
for VHF/UHF and microwave
applications where high
power levels need to be
attenuated for measurement
purposes. An accuracy of
+0.3dB and a choice of
N-BNC or TNC connectors
makes these attentuators
ideal for extending the range
of thermistor type power
meters.

Designed for IF signal pro-
cessing and general
instrumentation, model 50P-
076 provides up to 127dB in
1dB steps controlled via 12V
dc with attenuation steps 1-2-
4-8-16-32 and 64 sections.

CD CLEANING SYSTEM

The world launch of the new
Bib CD cleaner was made by
Bib on their display booth at
the summer CES in Chicago
at the beginning of June and
is now available on the Euro-
pean market.

The compact
extremely durable,
nevertheless sound repro-
duction will deteriorate if
there is a build up of dust, dirt
or contaminants which will
affect the optical system of
the CD player. Therefore
leading CD manufacturers
recommend that compact
discs are cleaned regularly.

The correct way to clean a
compact disc is at 90° to the
circular pattern and this can
be effectively achieved with
the use of the new Bib CD
cleaner following the simple
instructions provided.

The unit comprises a spe-
cially moulded tray on which
the compact disc is placed. A
bottle of cleaning fluid is
housed in the cieaning unit
and is easily removed for
application. The base of the
cleaner has a row of soft
bristles to clear away dust,
followed by a felt cleaning
pad and behind this is a

disc is
but

chamois leather to finally dry
and polish the record. A stiff
brush is also provided to
remove contaminants from
the cleaning surfaces of the
cleaner after use. The clean-
ing unit fits into the tray
housing for dust free storage.

This cleaner is available
from all Bib main distributors
at a recommended retail
price of £9.98 inc VAT.

Bib Audio/Video Products
Kelsey House,

Wood Lane End,

Hemel Hempstead,

Herts HP2 4RQ.

Tel: (0442) 61291.

Type specifications are
10MHz through to 1500MHz.
There is a 50 or 75 ohm
impedance and a VSWR of
1.5:1.

Other models in the 5DP
range can provide aiternative
ranges of attenuation with
and without full solid-state
TTL control.

Tony Chapman
Electronics Ltd,
Electron House,
Hemnall Street, Epping,
Essex CM16 4LS.

Tel: (0378) 76138/9.

iCS Electronics Ltd have
announced a new program for
the BBC Model B computer
which allows data or Teletext
compatible colour graphics
images to be sent over the air
to other similarly equipped
computers.

ASCII Communications
program version 1 is a data
communication program for
radio amateurs. It allows
ASClldatatobe sent over the
air to other amateurs. This
data can be from the
keyboard or from previously
stored files.

The radio transceiver can
either be interfaced directly
to the cassette port of the
BBC or via the ICS Electro-
nics’ RM-1 radio modem.

Available on EPROM with
comprehensive documenta-
tion, the ASCOM-1software is
priced at £39.00 plus £1.00
postage and packing.

ICS Electronics Ltd,
PO Box 2, Arundel,
West Sussex BN18 ONX.
Tel: (024 365) 590.
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PRODUCT NEWS

PCB DRILLING MACHINE

A single-spindle drilling
and routing machine for PCB
manufacture is available from
Leeds based Instagraphic
Products Limited. Desig-
nated the CNC-100R, the unit
is easy to operate and its low
cost makes it suitable for
those manufacturers wishing
to add automation to their
drilling facilities.

An on-board CCTV system
allows easy programming so
that untrained personnel can
quickly learn how to operate
the system. The user-friendly

program is based on two digit
codes to eliminate extensive
typing in of program com-
mands. Full edit facilities are
incorporated such as data
correct, data step and data
add so that if a mistake is
made during programming
this can be easily corrected.
In addition all programs can
be stored on a digital mini
cassette and a buffered mem-
ory aliows permanent reten-
tion of data even with the
mains power off.

The system can be inter-

FLAT-TOP LAMPS

The new 2mm flat-top LED
lamp family from Hewlett-
Packard combines flush-
panel mounting with a wide
viewing angle and uniform
light output.

The broad product selec-
tionincludes standard bright-
ness, high brightness and
integrated resistor lamps in
yellow, green and high effi-
ciency red (HER). Also avail-
able are low current versions
in HER and yellow.

The company expects to
market the product in the
telecommunications,  port-
able equipment, portable

instrumentation and other
markets where flush-panel
mounting, space constraints
and bright, uniform light are
major considerations.

The new lamp family's view-
ing angle, measured as two
times the off-axis angle at
which the luminous intensity
is half that of the centre-line,
is a wide 140 degrees.

By employing a special
manufacturing process, HP
achieves a uniform light out-
put for the new lamps. The
process avoids rings around
the famp top and hot spots
above the diode.

The cylindrical lamp top
measures 2mm in diameter by
2mm in length, saving space
in crowded front panel
applications. The flat surface
of the lamp mounts fiush with
the surface of adisplay board,
eliminating protrusions and
gaps.

The standard lamp has a
typical luminous intensity of
1.5 to 2.0mcd at 10mA.

Hewlett-Packard Ltd,
Eskdale Road,
Winnersh, Wokingham,
Berkshire RG11 5DZ.
Tel: (0734) 696622.

faced to most CAD systems
either directly or via a paper

tape puncher/reader. This
facility saves time Dby
eliminating an additional

programming step. In addi-
tion the target on the monitor
is produced optically rather
than electronically, thus
minimising distortion and
improving programming
accuracy.

Instagraphic Products Ltd,
Ashfield Industrial Estate,
Low Hall Road,

Horsforth,

Leeds LS18 4EF.

Tel: (0602) 474261.

indium  Corporation of
America has introduced a
surface mounting solder
cream research kit.

Designed specifically for
the production, design, or
manufacturing engineer
working with surface-mount
technotogy, the kit features
three alloys chosen for their
popularity and usefulness in
the surface mounting of elec-
tronic devices.

The kit contains 400g sam-
ples of each alloy, allowing
experimentation with screen-
ing, stencilling and dispen-
sing procedures on arange of
alloys with differing viscosi-
ties and metal percentage.
The creams can be made with
either RA or RMA fluxes.
Cream thinner is also
included.

Indium has also released a
Surface Mounting Technical
Bulletin which provides more
information on solder creams
for surface mounting applica-
tions.

Dage (GB) Ltd,
Intersem Division,
Rabans Lane,
Aylesbury,

Bucks HP19 3RG.
Tel: (0296) 33200.

A new range of general
purpose aluminium electroly-
tic capacitors for PCB moun-
ting, announced by lIskra,
offers a comprehensive
selection of standard capaci-
tance values from 10+10to 4 x
47000uF, with a tolerance of
-10 to +50%.

Designed for use with vol-

A é
u b
\\l

Motoroia have announcd
the MC33030, a new mono-
jithic dc servo motor control-
ler/driver that contains all the
active functions necessary
for a complete closed loop
system. It is suitable for
bidirectional drive of fractio-
nal horsepower motors in
applications where precise
position sensing is required.

The MC33030 will replace at
least eight integrated circiuts
along with half a dozen tran-
sistors if all features are
utitised in a system design.

Applications may include
sophisticated yet low cost
robotic systems, airflow dam-
pers and regulators, solar or
light trackers, antenna rotors
and hobbyist/toy uses.
Although this device is pri-
marily intended for dc servo
applications, it can be used as
a pulsewidth  modulator
motor speed controller.

The MC33030P is specified
over an automotive/industrial
temperature range of —40°C
to +85°C.

Motorola Semiconductor
Products Inc,

PO Box 20912,

Phoenix,

Arizona 85036,

USA.

tages up to 450V, the new
EEA2231-4 capacitor range is
mainly intended for use in
radio and TV equipment, and
industrial accoustical
measurement and control
applications. All models are
surge-proof, and have apolar-
ity etched anode. Insulating
sleeves can be supplied on
request. In all cases the PCB-
mounting pins on the base of
the capacitors are spaced to
mate with holes on a 2.5mm
grid.

Iskra Ltd,
Redlands,
Cousldon,
Surrey CR3 2HT.
Tel: (01) 668 7141.
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WOOD & DOUGLAS

1250 DC50 DOWNCONVERTER
— THE MARKET LEADER

as reviewed in this issue

SPECIFICATION:
Input frequency range: 1240-1325 MHz Post mixer processing: SL560c
Intermediate frequency: 50 MHz nominal amplifier
Local oscillator injection: 1190-1325 MHz Operating voltage: 11.5-14.0 Volts
Conversion gain: >25 dB; 30 dB typical Operating current: 80 mA nominal
First RF stage: MGF 1100 Gs As FET Internal stabilisation: 8.5V; 5.5V rails
Mixer type: Discrete Schottky ring External connections: AFC input
Supply input
Tuning
voltage input
8.5V rail
output
RF connections: BNC

*NEW PRODUCT FOR FM TVx

VP/D 1 PRE-ENPHAFIS/D-ENPHAFIS (CCIR)
Improve your video quality with this low cost
add-on board. Maybe wired for transmit or receive
use. Includes amplification to compensate for
attenuation of CCIR network.

SCT2 TRANSMIT SOUND MODULATOR

Generates FM sound sub-carrier which is then

combined with composite video to drive UFMOI.

ggq%i_l{’es 350 mV RMS AF input. Specify 5.5 MHz or
. z

SCR2 RECEIVER SOUND DEMODULATOR

Takes FM sub-carrier from VIDIF board and
provides 2 squelched audio output, 600 ohm and
8.0 ohm, independently adjustable, specify 5.5
MHz or 6.0 MHKk.

3

888338388382828888882

Package Prices
500mW TV Transmit . .

2 500mW TV Transceive. ..

3. 10WTV Transmit ..

4 10WTVTransce|ve . 4
70cms 500mW FM Transceive P 0

6 70cms 10W FM Tr

(TOFMO5T4 + TVMY + BPF433
{As 1 above pius TVUP2 + PSI 433]
(As 1 above plus 70FM10 + BDX35
(As 2 above plus 70FM10 + BDX35!
4+ 70" R5 + SSR
(As5 above plus 70FM10
(144PA4/S + 144LIN10B!

-

J83c8R38003285588008

9. 70cms Synthesnsed 10W Transceive.
10. 2M Synthesised 10W Transceive .......
11. 2M Crystal Controiled 10W Transceiver
12. 70cms Linear/Pre-amp...
13. 24cms FMTV Receive, video out (Kl() osressesssrormmes T {VIDIF, 1250DC50 Boxed
14. 24cms FMTV Receive, video out (Ass)

15. 24cms FMTV Receive. Ch 36 out (Kit)... - MOD?, 1250DC50 Boxed!
(VIDIF TVMQD‘! 1250DC50 Boxed

16.24cms FMTV Receive, Ch 36 out (Ass) A
(UFM01 70LIN3/LTD 70FM 10, WDV400/1200 Boxed

17. 24cms FMTV Transmit (Kit) -
18. 24cms FMTV Transmit (Ass) -(UFMO1, 70LINJ/LT, 70FM10, WDV400/1200 Boxed;

D
X
o
w
<
3
w
<
¥
o

33Y
3

i3
Zp
33k
328
20T
2iz
823

PD>
_

- b

AM TV Products CODE ASSEMBLED K
Receiver Converter (Ch 36 Qutput) - 2875 2395
Pattern Generator (Mains PSU). ... ... 48.50 39.40
TV Modulator (For Trar } 10.35 6.05
Ch 36 Modutator (ForTV {njection) 10.15 5.75
FM TV MODULES 275
S0mW 42MHz Source (Video Input) 30.10 40.90
50MHz i.f. Processor 58.20 =
Varactor Multiplier (Boxed 63.95 -
69.95 =
a T.B.C. -
Transmit Sound Modulator ... 8.00 -
Receive Sound De-Modulator 11.75 =
Pre-emphafis/D- emphaﬂs(CClR) TB.C. -

Details of these and other new products are included in
our 1985 catalogue. This will be posted to you on receipt
of an A5 stamped addressed envelope. Kits are usually
available by return of post but please atlow 28 days for
any unforeseen shortages. Place your order by post or
by telephone using your credit card. Please include
£1.00 to cover order handling and postage.

Our products are kits or assembled kits consisting of
circuit board and all components to mount on the
board. We do not include external hardware such as
boxes, connectors etc.

If your purchase does not work when assembled then
apart from being surprised we will offer to service the
module for a small charge dependmg on the complexity
of the project. So please remember.

ANYONE CAN SELL AKIT ... REPUTATION SELLS OURS

UNIT3, YOUNGS INDUSTRIAL ESTATE
ALDERMASTON, READING RG7 4PQ
== TEL: (073 56) 71444.  py
e TX: 846630

—

new from Kontakt

VIDEO HI-FI

aerosol spray

Sophisticated techniques in the audio
and video fields means new
dimensions of hearing and seeing. The
perfect picture and clear sound can
today be achieved through a minimum
of maintenance. VIDEO HI-Fl functions
without mechanical contact, on the
contrary, the dirtis removed by
spraying. It does not encrust. For the
complete range of micro electronics
and high technology, VIDEO Hi-Fl
represents the most progressive
cleaning agent on the market. Itis
backed by the knowhow of the leading
manufacturer of electronic spraysin
Europe. For details of VIDEO HI-Fl and
full range of KONTAKT aerosol sprays
write or telephone:

SPECIAL PRODUCTS DISTRIBUTORS LTD
25-29 High Street, Leatherhead KT22 S8AB
Telephone: 0372-377773

OCTOBER 1985

AUDIO MODULES AT THE LOWEST PRICES

Now Distributed by Riscomp
POWER AMPLIFIERS PRE-AMPLIFIERS & MIXERS

AL 1030 (AL30} - Low cost general purpose 10W PA 207 - A quality stereo pre-amplifier and tone
8ohm module, supply voltage range 18-30V. contro! unit suitable for driving any of the above

ampiifiers. Operates from a supply rail of 40-70V
% £3.85 + VAT

Al 1540 - At 15W/Bohm medium power module
incorporating over-load protection. Qperating
voltage range 20-40V.

«% £4.15 + VAT

AL 2550 (AL80} - Compact 25W 8ohm module for
domestic applications with a distortion figure of
06, operating voitage range 28-50V

@ £4.95 + VAT

AL 5070 (AL120) - Top closs 50W 8ohm module
with self-contained heat sink and built-in
protection circuitry, produces really tst class
sound with a distortion level at an incredibte
02%.

£13.95 + VAT

MM 100 - 3 input mixer featuning individual level
controls, master volume, treble & base controls,
with inputs for microphone, magnetic pick-up
and tape or secand pick-up {selectable). Operates
from 45-70V

MM TOG - As MM 100 except inputs are for 2
guitar + microphone £12.40 + VAT

POWER SUPPLY

SPM30/45/55/65 - A stabitiser module avaitable
in 3 voltages, 45.55 & 65V providing a stabilised
output of up to 2A and providing a superior
performance especially with the higher power
audio modules. (Requires an appropriate

£12.45 + VAT

AL 12580 (AL250) - A rugged top of the range transformer + reservoir capacitor)
module providing output powers of up to 125W
into 4ohms which employs 4 heavy duty output
transistors to ensure 2 stable and reliable
performance. Currently used in disco units, public
address systems, juke boxes and even domestic

‘.{;:
Hi-Fi.
£14.70 + VAT

3 All modules supplied with a
*} i ‘ comprehensive Data Sheet, *
51 POPPY ROAD,

e B e YAk LY il (=) RISCOM PRINCES RISBOROUGH,
LIMITED .. 0006

£6.85 + VAT

U.K. orders add 70p post & packing
Export orders - post & packing at cost
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Chinese contract

Plessey Radio Systems of
West Leigh, Havant, Hants
has secured a contract worth
£500,000 to supply the Peo-
ple’s Republic of China with

remotely controllable modu-

lar HF receiving systems.
The equipment will be used

to monitor international news

broadcasts. The deal was
signed after extensive
technical evaluation and

working field trials in China.
Great emphasis was placed
on the performance, reliabil-
ity and maintainability of the
system and these require-
ments were satisfied by the
basic design, modularity and
abuilt-in test capability in the
PRS2282 receiver.

The system incorporates
the latest HF equipment
including receivers
(PRS2282), antenna switching
and distribution matrix
(PRS2230), FSK demodulator
(PRS183A) and computer
remote control (PRS2287).

Quariz from GEC

A process for the growth of
commercial-size, high purity,
low defect single quartz crys-
tals has been developed by
GEC Research Limited at
Wembley.

Crystals of the order of
100mm in ruling section can
be grown which have a total
metallic impurity of less than
1ppm and an aluminium con-
tent of ~0.01ppm. Dislocation
contents can be held below 10
lines per cm?.

High performance devices
incorporating high purity
quartz have been fabricated;
further such devices are to be
made available commercially
from GEC.

Radio Research

Radio Research is a new
company designed to be a
specialistinformation agency
and components supplier.

With the aid of the com-
pany’s propagation predic-
tion bureau the radio enthu-
siast has new scope for his or
her short wave activities,
more accurate prediction of
the best times and frequen-
cies for contacts all over the
world being possible.

Radio Research also offers
a range of components and
accessories, many of the
components being special-
ised items aimed at the radio
and electronics designer.

The company can provide
the following: propagation
summaries, consisting of a
coliection of MUF graphs
giving predictions to every
major area of the world from
your iocation; location data, a
computer printout showing
details of distance, bearing,
elevation, etc for every world
location; MW scales, a print-
out of UK MW local radio
stations in the form of a radio
tuning dial.

All enquiries, including an
SAE, should go to: Radio
Research, PO Box 44, Swan-
sea SA1 1LA.

Code of conduct
As a result of the rapid

~expansion in the number of

mobile radio phones, the
Institute of Sales and Market-
ing Management has recom-
mended that a code of con-
duct be introduced to ensure
their safe use whilst driving,
and that office based staff be
trained in their use (most
drivers being bad enough as it
is — your pedestrian Ed.).

Under the heading of ‘Keep
Your Mind On Your Driving’
and equally important ‘Keep
Your Hands On The Wheel’,
the monthly journal Sales &
Marketing Managementcom-
ments as follows:

‘So far there is no legisla-
tion specifically covering the
use of car telephones.

However, answering a par-
liamentary question on this
point, Lynda Chalker, Minis-
ter of Transport, replied that
anyone intending to make a
call using a cellular
telephone would be well
advised to puliinto the side of
the road first.

‘Confirming that this was
the Minister's advice, a
spokesman for the Ministry of
Transport also reminded us
that under the existing provi-
sions of the Road Traffic Act,
motorists can be prosecuted
for ‘Driving without due care
and attention’, which might,
perhaps, be alleged to have
occurred if the driver had
been seen holding a car
telephone in one hand.’

Both the RAC and the AA
motoring organisations
recommend that their mem-
bers pull up before making a
telephone call.

If receiving a call whilst in
motion, the Institute of Sales
and Marketing Management
strongly advise that the driver
should call back - stop first
and talk later. The overriding
considerations of road safety
cannot be ignored.

New dealers

Ant Products, manufactur-
ers of the Silver 70 and Tiger
range of amateur radio anten-
nas, have announced the
appointment of three major
product distributors in the
Lincolnshire and Midlands
areas.

In the Lincolnshire area J
Birkett, of The Strait, Lincoln
has been appointed. In Not-
tingham the new distributoris
Castle Electronics, of 40
Burnside Road, West Bridge-
ford, and in Birmingham the
place to head for is Ward
Electronics, of Bromford
Lane, Ward End.

The three dealers all carry
substantial stocks of Tiger
antennas including the new
two metre collinear.

As a special offer a power
divider/spiitter unit will be
supplied free of charge to the
purchasers of a pair of Tiger
LY9, LY10 and LY13 two metre
band yagi antennas.

A catalogue containing
detailed information of the
Ant Products Tiger and Silver

70 range of antennas can be
obtained by sending 50p to
cover postage to: Ant Pro-

ducts (REW), All Saints
Industrial Estate, Baghill
Lane, Pontefract, West

Yorkshire WF8 2HA. Tel:
(0977) 85274,

Price reduction

As a result of introducing
UK manufacture, Global Spe-
cialties have been able to
reduce the prices of their
Data Directors - in some
cases by as much as 25%.

The Global range of Data
Directors comprises three
modeis - the 236, the 308L and
the 324L - designed to allow
quick interconnection.

The new prices are £99.95
for the Model 236, £69.95 for
the Model 308L, and £79.95 for
the Model 324L. All prices are
exclusive of VAT, P&P.

Further information is avail-
able from: Global Specialties
Corporation, Shire  Hill
Industrial Estate, Saffron
Walden, Essex CB11 3AQ.

Cellular equipment

The first cellular telephone
equipment made in the
United Kingdom is now in use
on the Vodafone network.

Production of transportable
Vodafones is under way at
Racal Seaton Limited, Devon.
The Vodafones are being
made under licence from
Mobira in Finland and are
being delivered to Racal-
Vodac Limited.

Base station equipment,
including transmitter power
amplifiers and sophisticated
voice channel subsystems, is
being assembled at Racal
Carlton Limited, Nottingham-
shire.

Base station equipment
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Alpine phones
This winter chalets at Swiss

skiing resorts, hitherto
beyond the reach of modern
telecommunications, will be
linked to the outside worid via
a solar-powered rural radio
link from Plessey.

Because it needs no lines
by wire of any kind, the solar-
powered phone is able to
operate among the Alpine
peaks. It was originally
developed for use in remote
and primitive Third World

areas, but the Swiss have
beenthefirsttoappreciateits
advantages.

The Swiss Post, Telegraph
and Telephone Authority
(PTT) has placed an initial
order worth £100,000 with
Plessey Radio Systems of
West Leigh, Havant, Hants
through Roschi Telecoms AG
of Berne, Switzerland.
Chalets at fashionable
resorts will be connected to
the Swiss public telephone
network. In addition to meet-
ing the social needs of visi-
tors, the new telephones will
provide an emergency ser-
vice for the Alpine Touring
Club.

The systems were planned
to be installed in the Swiss
Alps before the end of
September, when the winter
sets in and further work is
impossible above the snow
line.

Engineers with Plessey
Radio Systems have
developed a special interface
to provide total compatability
between 1500MHz radio and
the Swiss PTT international
network for tariff billing and
signalling.

Video+

Videophiles are certain to
be interested in adevice soon
to be launched by Mastervi-
sion, a subsidiary of computer
games distributors Master-
tronic.

Called Video+, the unit is
essentially a low power trans-
mitter which plugs into a
video cassette recorder to
allow viewing of tapesona TV
anywhere within approx-
imately 45ft. It is to be pack-
aged with a splitter to allow
the household's main TV to
remainconnectedtothe VCR.

Video+ is entirely of UK
design and manufacture, and
judging by the prototype is a
rugged and compact unit
(imagine a large black brick!).
Controls consist of only
power on/off and a gain
control (with LED indication
of signal strength). According
to the manufacturers there
are no problems with interfer-
ence either to, or caused by,
the Video+. Power consump-
tion is less than 5 watts.

With aretail price of around
£150 this is a considerably
cheaper method of providing
avideo facility throughout the

house than the wired systems
currently being used (some
people, it seems, have money
to burn). A logical develop-
ment would be a two-way
capacity to allow remote con-
trol of the tape deck through
the Video+, although there
are no firm plans for this.

Considerable interest has
been shown in the Video+ by
those who have seen it (or so
I'm told by Mastervision’s
sales manager!), and it would
appear to have applications
beyond the domestic environ-
ment, at shows and confer-
ences for instance. If it
catches on | foresee a whole
new ‘DXing’ hobby, as people
eavesdrop on their neigh-
bour's videos (and some peo-
ple watch some very inter-
esting films!).

High tech in Surrey

Down in deepest Surrey,
land of the Wild Stockbroker
(aka the Greater Pinstriped
Moneygrabber) and the
untameable Vicious Banker
(genus Maximus Cashius)
there are stirrings which
should bring a little cheer to
any Men of ldeas surviving
within the boundaries of this
wilderness of post-industrial
Britain.

The Grand Metropolitan
Innovation Development
Centre, plans for which were
outlined in last December’'s
News Desk, has now been
completed.  Your Editor
recently managed to escape
the office (lucky beggar - Ed
Asst) in order to take a look
around the centre and talk to
Dr George Christie, Manag-
ing Director of Grand Metro-
politan Biotechnology and a
most engaging character of
obvious talent and enthu-
siasm.

The centre is part of the
Surrey Research Park, a pro-
ject which originated at the
nearby University of Surrey
(home of Dr Martin Sweet-
ing’s UoSAT project). The

Grand Met building is the first
tobe completed, and its aim is
to encourage the establish-
ment of new businessesinthe
high tech field. It came about
after Dr Christie spent con-
siderable time talking to
various interested parties,
including a number of univer-
sities, about just what is
needed to develop the
numerous ideas produced at
our centres of learning. Our
education system isn't
geared to the commercial
exploitation of such ideas.
The centre houses 16 units
of 600 square feet each, with
gas, electricity, water, two
phone lines (through a
switchboard) and a computer
line. There are centralised
word processing and secreta-
rial facilities and a computer
room for data storage, as well
as showers, a canteen and a
small conference room. The
resources of The Surrey Net-
work for Industrial Collabora-
tion are available to occu-
piersofthe Grand Met centre,
which includes the universi-
ty's computing and library
services, prototype manufac-
ture at the university's

engineering departments,
introductions to academic
staff, etc.

Potential Clive Sinclair's

submit their ideas to Dr
Christie (in outline only until
an agreement of confidential-
ity is signed), who then inter-
views likely candidates.

Those who do not already
have financial backing can be
advised as to the possibilities
for raising capital, although
there is little likelihood of
Grand Met putting up any
capital

such themselves

(well, they did pay for the
centre!). There is a patent
agent kept on retainer.

There is a prize on offer
every year of £10,000 plus a
very pretty trophy (damn good
paper weight!) for the best
idea. Of the various ideas
submitted so far, several are
approaching the stage at
which their originators will be
setting up shop at the centre,
so before long we should be
seeing some nealthy produc-
tion in Surrey to help the
balance of trade.
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NEWS DESK

Transportable Earth station

ERA wins antenna contract

ERA Technology Ltd, of
Leatherhead in Surrey, has
been awarded a major con-
tract to design and supply
earth station antenna sub-
systems for use in civil satel-
lite communications.

Two 3.5 metre diameter
dual-offset antennas will be
supplied to British Aerospace
for subsequent integration
and delivery to the European
Space Agency. These high
efficiency, low sidelobe,
transportable antennas,
operating in the 12/13/14GHz
frequency bands will be used

with the Olympus sateliite,
currently being built by Brit-
ish Aerospace.

The satellite is due for
launch in 1987 and the
antenna systems, known as
TDS-4, will be utilised for
experiments and demonstra-
tions in Europe in the field of
specialised services. The
design is such that these
earth station antennas could
be operated world-wide.

RIS review completed
More resources will be

devoted to dealing with ‘the

pollution of the radio spec-

trum’ by people who operate
without a licence and those
who abuse their licence.
This is one of the 128
separate recommendations
made during the review of the
Radio Investigation Service
(RIS) recently completed by
the Department of Trade and

Industry.
The Radio Investigation
Service will switch its

resources towards enforce-
ment and carry out a phased
withdrawal from the time-
consuming effort put into
dealing with domestic TV and
radio reception problems. A
comprehensive booklet has
been published to enable
people to carry out simpie
and safe diagnosis of their
domestic TV or radio recep-
tion problems.

Among the decisions
announced by Geoffrey Pat-
tie, Minister of State for
Industry and information
Technology, was a £21 cail-
out charge to be paid before
the RIS will visit to diagnose
the cause of domestic TV or

radio reception probiems.
Business and service users
wiil also be charged a com-
mercial rate for advice from
the RIS.

Demonstration Sofiware

First Software, of Basing-
stoke, Hants, have developed
anew conceptin the supply of
blank discs. Known as
DemoView, the discs are for-
matted and contain full
demonstration versions of
popular packages. They
enablethe endusertorunthe
demonstrations and evaluate
a package without having a
dealer ‘breathing down his
neck’.

The discs will become avail-
able to end users in boxes of
ten through dealer outlets,
and will contain the following
demonstration software: Dol-
lars and Sense, Quicknet,
DBM 2, Spotlight, Wordstar
2000, and Volkswriter De
Luxe. Once the demonstra-
tions have been run the discs
can be erased and used inthe
normal way.
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ELMASET INSTRUMENT CASE

300x133x217mm deep £10.00 ea (£1.50)

REGULATORS

LM317T Plastic T0220 variable ..
LM317 Metal
7812 Metal 12v1A
7805/12/15/24 plastic ...
7905/12/15/24 plastic
CA3085 T099 Variable regulator ...

COMPUTER ICS
27128-300nS
2764 INTEL/FUJITSU 300ns
2732 EXEQPT
2114 EX EQPT 60p 4116 EX EQPT .
6116 LP-2 (TC5517APL-2)

6116-2 (TC5517AP-2)

POWER TRANSISTORS
TIP141,142,147€1 ea, TIP112,125,42B ....
TIP35B £1.30 TIP35C

SE9302100V 10A DARL SIM TIP121..
2N3055 Ex eqpt tested

Plastic 3055 or 2955 equiv 50p.

2N3773 NPN 25A 160V £1.80

DISPLAYS
Futaba 4 digit clock, fluorescent disptay 5-LT 16

' £1.50
Futaba 8 digit calculator, fluorescent display 9CT-
01-31 £1.50
LCD Clock display 0.7 digits ... £3.00
Large LCD Clock display 1" digits ... £3.00
7seg 0.3 display comm cathode .. .2/£1.00

QUARTZ HALOGEN LAMPS
A1/216 24v 150w £2.25
H112v 55w (car spot) £1.25

MISCELLANEOUS
4x4 MEMBRANE KEYBOARD
INDUCTOR 20uH 1.5A...
10,000F 100v SPRAQUE ..
15,000uF 40v
NEWBRITISH TELECOM PLUG+LEAD

1.25” Panel Fuseholders

5.25" floppy discs Verbatim DSDD

MAINS ROCKER SWITCHES 6A SPST

STAINLESS STEEL HINGES 14.5" BY 1" OPEN £1.00
each 10/£7.00

.. £1.00
£2.20
£1.00
S50p

S0p
£1.00

£3.50 used £2.50
£2.50
... TOp
.£2.50
£2.20

... 2/£1.00

.. £1.50
2/£1.00

... 4/£1.00
..100/£30.00
...10/€£16.00

MAINS TRANSIENT SUPPRESSORS 245v .... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms £3£100+ £2.00
12v 1.2w small wire ended lamps fit AUDI/VW TR7
VOLVO SAAB 10/£1.00
Heat shrink sleeving pack ...

PTFE sleeving pack asstd co

250 mixed res diodes, zeners.

Mixed electrolytic caps

Stereo cass R/P head
Mono head £1, Erase head

Thermal cut-outs 50°, 77°, 85', 120'C
Thermal fuse 121'C 240v 15A....

Vero pins fit0.1” Vero

TO220 Micas + bushes 10/50p.

TO3 Micas + bushes

RELAYS 240v AC coil
changeover£1 3poiec/o

Fig. 8 mains cassette leads

KYNAR wire wrapping wire 20z reel.
PTFE min. screened cabie

TOKIN MAINS RFI FILTER 250v 15A .
IEC Chassis plug/rfi filter 10A ...
Mercury tilt switch small .........

Min. rotary sw. 4p c/0 1/8” shaft .
Thorn 9000 TV audio o/p stage

10m7 CERAMIC FILTER50p ...

6m or 9m CERAMIC FITLER50p ...

.. £1.00
2/£1.00

... 2/£1.00

. 100/£20.00
100/£28.00

KEYTRONICS

332 LEY STREET, ILFORD, ESSEX
Shop open Mon-Sat 10am-2pm
TELEPHONE: 01-553 1863

240v AC FAN 4.6” SQUARE NEW
240/115v AC FAN 4.6” SQ. NEW ..
BELLING-LEE 12-way block L1469 ...
POTENTIOMETERS short spindle
2k5 10k 25K 1M Lin
500k lin 500k log long spindle

40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.
PAIR/£1.00
STICK-ON CABINET FEET .... 30/£1.00
T03 TRANSISTOR COVERS.... ... 10/£1.00
TRANSISTOR MOUNTING PADS T05/T018 £3/1K
DIL REED RELAY 2POLE N/O CONTACTS..... £1.00
ZETTLER 24V 2 POLE c/o relay 30x20x12mm sim RS
348-649 £1.50 100+£1

RECTIFIERS
120v 35A stud
12FR400 12A 400v small stud
BY127 1200V 1.2A
BY254 800v 3A
BY255 1300v 3A
1A 800v bridge rectifier
6A 100v-bridge
10A 600v bridge ..
15A 100v bridge
25A 200v bridge £2.00 ea....
25A 400v bridge £2.50

SCRs

MCR72-6 400v £1 BTX95 800V 15A
35A 600v stud
MCR106 equiv. 4A 400v
2N5061 800mA 60V T092
TICV106D .8A 400v T092 3/£1.
MEU21 Prog. unijunction

TRIACS diacs 25p

TXAL2258A 400V 5mA gate 2/£1.00 .... 100/£35.00
25A 400v ex eqpt. tested

CONNECTORS (EX EQPT. price por palr)
‘D’ 8-way £1; 15-way £1.50; 25-way
37-way £2; 50-way £3.50; covers 50p ea

BULK SEMIS

QTY  ITEM

5K BF245

BPX25

7485

4556 SGS

4077

74HC30

TLOB4

CA3140E

LM1808N

UA3086PC

748374

745240
BC337 5K+ ...
BC213L 5K-.....

2N3904 5K+ .crruerees

4070,

. £5.80 (£1.60)
. £7.00 (£1.60)

..5/€1

10/£1.00
8/£1.00
6/£1.00
4/£1.00

25p
. £368/1000
..£39/1000

£15/100

MADE UP DISC DRIVE CABLES

34 IDC TO 34 WAY CARD EDGE
SINGLE DRIVE £6

WIRE WOUND RESISTORS
W210rsim2.5W100F ONE VALUE FOR

R47 1R02R0 2R7 3R95R0 10R 12R 15R 18R 20R 27R 33R
36R47R120R 180R 200R 330R 3%0R 470R 560R 680R820R
910R

1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K

RO5 (50milli-ohm) 1% 3W

W22 or sim 6 watt 7 OF ONE VALUE for.

DOUBLE DRIVE £8

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS

1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180 270R
390R R47 560R 620R 1K 1K2 2K2 3K3 3KS9 10K

W23 or sim 9 watt 6 OF ONE VALUE for

R22 1R0 3R0 6R8 56R 62R 100R 220R 270R 390R 680R
1K 1K8 10K

W24/ sim. 12 watt 4 OF ONE VALUE for

R50 2R0 10R 18R 47R 68R 75R 82R 150R 180R 200R
270R 400R 620R 820R 1K

PHOTO DEVICES
Slotted opto-switch OPCOA OPB815
2N5777 50p
TIL81 T018 Photo transistor..
TIL38 Infrared LED
OPI12252 Opto isolator
Photo diode 50p
MEL12 (Photo darlington base n/c)
RPY58A LDR 50p ORP12 LDR
LEDs RED 3mm or 5mm 12/£1
GREEN or YELLOW 3 or 5mm 10/€1
FLASHING RED 5mm 50p

DIODES

1N4148
183740 Germanium.
1N4004 or SD4 1A 300
1N5401 3A 100V
BA157 1A 400V Fastrecovery
BA159 1A 1000V Fastrecovery ..

MULTI TURN PRESE"S
10R 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K

IC SOCKETS

6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1;
100/£12; 1k/€50; 22/28 pln 25p; 24-pin 25p; 100/£20;
1k/£100; 40-pin 30p; 16-pin 12/£1; 100/£6

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF ot
GREY larger type 2-25pF

SOLID STATE RELAYS NEW
10A 250v AC

Zero voltage switching
Control voltage 8-28v DC
VARIAC 0 to 130v 6A new uncased.

.. £6,00 (£2)

POLYESTER/POLYCARB CAPS
1n/3n3/5n6/8n2/10n 1%63v 10mm 100/£6
10n/15n/22n/33/47n/68n 10mm rad... 3

100N 250V radial 10mm 100/£3 ..
1u5 P/carb15mmrad.... 00/£7.00 (£1)
2u2160v rad 22mm .. N 00/210 00 (£1.50)
470n 250v AC X rated rad...

33n/47n 250v AC X rated rad 15mm..

10n 250v AC X rated rad 10mm

100n 600V SPRAGUE axial 10/€1......... 100/€6.00 (£1)

BEAD THERMISTORS
GLASS BEAD NTC Res @ 20'c

250R 1K2 50K 220K 1M4

R53 THERMISTOR

BEAD TANTALUM CAPS

6u8 25V 47u 3V 6V 12/£1
... 100/£8.00

2u2 20V 8/£1

MONOLOTHIC CERAMIC CAPS
10N 50v 100/£6 10N 50V . 100/£3.00
10N 50v dit package 0.3" r. £30/1k

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

£3.50

10/£30.00

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)
65p OTHERWISE (LIGHT {TEMS)

ADD 15% VAT TO TOTAL
ELECTRONIC COMPONENTS BOUGHT FOR CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 15



@ Hitachi Oscilloscopes performance, reliability, value
p— and immediate delivery!

Hitachi Oscilloscopes provide the quality and performance that you'd
expect from such a famous name, with a newlyv-extended 14 model range
that represents the best value for money available anywhere.

V-212/222 20MHz Dual Trace V-650 60MH . Dual Timebasc
V-223 20MHz Sweep Delay V-1050  100MHz Quad Trace

(illustrated) V-1070  100MHz Four Channel

V-209 20MHz Mini-Portable V-11H0 100MHz DMM/Counter
V-422 40MHz Dual Trace V-134 10MHz Tube Storage

L V423 40MHz Sweep Delay VC-6015 10MHz Digital Storage

V=509 50MHz Mini-Portable VC-6041 40MHz Digital Storage

Prices start at just over £300 plus vat and that includes a full 2 year warranty.
We hold the range in stock for immediate delivery.

For colour brochure giving specitications and prices ring (0480) 63570
Thuriby-Reltech, 46 High Street, Solihutl, W .Midlands, BY91 3TB.

HIGH PERFORMANCE

FREQU ENCY COUNTERS HIGH RELIABILITY
LOW COST
The brand new Meteor series of 8-digit Frequency‘ Counters offer the lowest cost professional performance available anywhere.

* Measuring typically 2Hz — 1.2GHz % Low Pass Filter - gegom n

*  Sensitivity <50mV at 1GHz * Battery or Mains ¥ ‘»ZW‘T—‘ s

* Setability 0.5ppm * Factory Calibrated ==

* High Accuracy * 1-Year Guarantee - —

* 3 Gate Times * 0.5" easy to read LED Display ‘ oY EHS) ‘

PRICES (inc. adaptor/charger, P & P and VAT) NOW AVAILABLE P oo W

METEOR 100 (100MHz)  £117.30 WITH | s Bl 0 10

METEOR 600 (60OMHz)  £148.35 T.C.X.0. OPTION e ==

METEOR 1000 (1GHz) £204.70 lllustrated colour brochure with technical specification and prices available on request.

T Designed and BLACK STAR LTD, 4 Stephenson Road, St.lves,
N Manufactured in BlackkStar Huntingdon, Cambs. PE17 4WJ, England.
Britain Tel: (0480) 62440 Telex: 32339

. Radio & Electronics World —
For all aspects of practical
amateur radio

Don't take a chance on

being able to get your copy ; o Aamacte o 8
EVER CHECKED YOUR FREQUENCY _ AVOID DISAPPOINTMENT —f:‘%ms
COUNTER? Place a regular order =

with your newsagent 7xe0 oo
Calibrate it, or other Test Gear, with our Bl i
Off-Air Frequency Standard SD-12. s GITE it
Locked to the BBC 200 KHz Transmitter at copy, phone (0277) 219876 . !
Droitwich but readily convertible to 198 orwiEllo Cijculdtion e 5

. . ] SSHMTT 120658 S
KHz when the BBC changes the Droitwich el ity
h Sovereign House, Vi ~

frequency Brontwood, Essex CM14 4SE . \ﬂJ
Accuracy within one tenth of a cycle in 10 et e e — SIS SRS
MHz. Outputs at 10 MHz & 1 MHz. | NEWSAGENT QRDER FORM

|
ioe. |
pnics |
ey |AOrid |

Used by British Telecommunications and : Ra
other Authorities. I -

e
e ; @ vt e et R R R
- - u:xz xt .‘J:{:’. 1 BT ADEK e s - suen¥ ;
[ L -
o) o ‘ B
0] -
§ B UG w ¢
A} ey SEARE | I
BURNS ELECTRONICS, .. l

170a Oval Rd, Croydon, Surrey, CRO 6BN. I
. - 2 | Newstrade distributors: Seymour, 334 Brixton Road, London SW9 |
Telephone: 01-680-1585 §C. Tela0 zaY it

16

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement OCTOBER 1985



One of the products we shail be
seeing quite a bit of during this
year's pre-Christmas sales hype is the
eight millimetre video camera. After
agreeing last year on standards, the
companies concerned (approximately
120 of them) are now marketing their
products. All they need to do now is
persuade Joe Public to buy.

The main advantage of the 8mm format
is, of course, its compactness. A tape
cassette giving 1'2 hours playing time (or
3 hours in ‘LP’ mode) is of comparable
dimensions to an ordinary audio cas-
sette. The tape itself is Bmm wide, hence
the name, and only 13 microns thick (10
micron tapeis also available). The quality
of the results does not suffer from the
smaller size, since although the writing
speed is slower than with the larger
%2 inch format now in widespread use,
the metal particle tape (rather than ferric
oxide) gives a greater recording density.

The compactness of the tape is
reflected in the size of the equipment in
which it is used. The latest such
equipment to be announced, receiving
its official launch at the Berlin Audio and
Video Fair, is the Canon EM-V1 (or
‘Canovision 8') camcorder. This com-
bined camera and recorder weighs less
than five pounds.

After recording with the EM-V1 the
tape is viewed either through the
viewfinder or by plugging the unitinto a
TV. This is one of a number of design
options available: equipment from other
manufacturers includes camcorders
which are ‘docked’ in a ‘mother’ unit for
playback, this mother wunit also
incorporating a tuner and timer to give
the system arange of features compara-
ble with current 12 inch equipment.

The VM-E1’s main selling point, given
that its other features are roughly
comparable to the competition’s 8mm
machines, is its autofocus. This is an
infra-red system based on the proven
Canon Sureshot still camera, and works
by transmitting an IR beam through the
lens to be reflected from the subject and
received through a window to one side.
The range is calculated by triangulation.
A useful addition is a ‘one-shot’ auto-
focus: once focussed the setting is
‘frozen’ so that it isn't thrown off by, for
instance, someone passing in frontof the
camera.

The heart of the beast

At the heart of the VM-E1 is a %2 inch
4.5MHz Saticon tube of 65mm in length,
with a directly heated cathode to give a
warm-up time of less than two seconds.
Canon chose a tube rather than a charge
coupled device (CCD) to obtain the best
natural colour balance while maintaining
a low light performance more than
adequate for domestic use.

The fens is equipped with a 6x power
zoom, which also has a macro setting to
allow focussing on objects as close as
4mm.

For recording the VM-E1 uses a helical
scan system like that of 2 inch video,
with two video heads in a head drum of
40mm in diameter. Unlike ¥z inch video,

We take a look at one ad

of the latest products
N this new mMmarket

however, audio is recorded in FM using
rotary heads. The audio signal is fre-
quency multipiexed with the video signal
for recording (Y2 inch video uses a fixed
head recording on an edge track).
Together with the full-band compres-
sion-expansion noise reduction this
makes for a sound signal of very good
quality, especially when compared to
camcorders of the VHS or Beta format.

The standards finalised for 8mm video
also allow for PCM (pulse code moduia-
tion) recording of audio, which will mean
high quality stereo.

Because of the thinness of the tape,
loading and drive mechanisms for 8mm
need to be very accurate. To help in this
respect, the head drum, capstan, supply
and take-up reels all use lightweight
direct drive motors controiled by a
microprocessor.

The bolt-on bits

The camera has arange of accessories
available. As well as such built-in
facilities as synchronised fade and
automatic white balance there are lens
attachments, battery packs, a remote
control unit and a character generator.
The character generator can store up to
ten titie pages using characters of four
sizes, mixed upper and lower case, and
these titles can be properly scrolled.
One of the pages incorporates the date,
whichonce set the unit ‘remembers’, and
has a stop-watch function.

The 8mm format is incompatible with
earlier more established systems, so
there is no question of add-on adaptors
to allow playback of 8mm tapes on, say,
VHS machines. However, duplication
onto tapes of another format is as simple
as plugging two machines together.

Canon are only one of the big names to
have launched an 8mm camcorder, with
Kodak and Polaroid, for instance, both
competitors in this market. Unlike Canon
these companies do not manufacture
their own equipment, instead using
Matsushita and Toshiba respectively.

Whether or not there is a significant
market for another video system is
uncertain. While the companies con-
cerned are obviously thinking of a high
tech replacement for the old 8mm home
movie camera, the PR people are talking
confidently of taking a share of the
replacement market as people with old
VHS or Beta machines replace them
(isn't it funny how PR people always talk
confidently?). This latter market will
depend upon the availability of pre-

recorded entertainment software, but
anyone thinking of investing in 8mm
video will no doubt spare a lot of thought
for the outlay required: somewhere in
the region of £1,200.

' c“ - -

Canon

o0 B

8mm cassette and VHS. Dinky, isn't it?

ABCDEFGHIJKLM
NOPGRSTUVWXYZ
1234567898

abcdefghiikim

noParstuvuxyz
L LS 5

The character generator
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Arabsat is soon to join the growing
number of operational regional
satellite systems around the globe. In
Europe we have the ECS birds which
carry communications and cable head-
end TV broadcasting signals. Earlier this
year two further regional satellites were
launched by the European launcher
Ariane from Kourou in French Guiana,
South America.

Ariane flight 12, which lifted off on 8
February 1985, put two satellites into
orbit. Both were regional satellites
destined to serve different parts of the
world, Brasilsat and Arabsat.

Brasilsat has been undergoing tests
over the past few months and is now
carrying both telephone communica-
tions and television broadcasting to all
parts of Brazil. Remote rural communi-
ties which were previously unable to
receive TV programmes can now install a
small ground station for feeding a TV
signal from the satellite into a low
powered local transmitter for broadcas-
ting to the surrounding area.

Whereas Brasilsat is serving just one
country, Arabsat will be serving 22
countries. It was back in 1967 that the
Ministers of Information from 22 Arab
states decided to initiate a study into the
feasibility of an Arab communication
network. Nearly two decades later this
project has resulted in the launching of

two ‘Arabsat’ satellites. The second
Arabsat satellite was launched by the
Shuttle on 17 June. The two Arabsat
birds, which are positioned in
geostationary orbit 36,000km over the
equator at 19° and 26° east, will carry
communications and TV signals between
countries as far apart as Mauritania on
the west coast of Africa and Bahrain in
the Persian Gulf.

Keeping control

The Arabsat control centres are in
Tunis and Riyadh. From these NEC-built
control stations, command signais are
fed to the satellites. Eventually there will
be a network of local Earth stations
covering all 22 of the participating states.
Local Earth stations will normally be
located at the capital cities and will be
using 13m diameter antennas.

Marconiis currently installing an Earth
station at Sana'a in the Yemen Arab
Republic using an antenna similar to that
being used in the London docklands. As
well as the antenna, Marconi is also
instaliing the 6GHz transmitting equip-
ment (for feeding signals up to the
satellite) and the 4GHz receiving equip-
ment. Another UK company, Cable &
Wireless, is responsible for the civil
works and the no-break power supplies.
The Sana'a Earth station is expected to
come on-air by the end of September, in

The Arabsat system Earth stations

5

<

|gi.r’§
TUNISIA ‘

LIBYA

SRaba(

MOROCCO

vipoli

ALGERIA
‘e Nouadhibou ,;'//,,”I/'

Z “,
7
s,

’MAURIYANlA

Nouakchott
g,

Yy,
S 95
., 9, 08900 000010
0%

74,
2 ,,,////,/,,,,

RRUNNNNS

Satellite command and
control centre primary
TT and C station
TUNIS secondary TT
and C station
ARABSAT earth
reception stations

L 75

g,
//M//"”I/ l&/

2
SYRIA IRRCY,

,
quaicui Bag ad//
Beirute ¢ L] »,

%,
ai

\iro

EGYPT

Q

L

“11,,, iy,

time for the Yemen Arab Republic's

National Day.

Over on the west coast of Africa, other
stations are being installed to work into
the new Arabsat network. In Mauritania
two Earth stations are being installed by
the French company Telspace: one will
be in the capital Nouakchott and the
other will be in the northern port of
== Nouadhibou. Mauritaniais one of the few
countries in the world which you cannot
dial direct on the teiephone. Com-
munications are still handled by HF
radio. The advent of satellite com-
munications wiil have a major impact on
the country’'s communications and
broadcasting infrastructure.

On board the two Arabsat satellites
there are 26 transponders. Of these, 25
are working in C-band (6GHz uplink and
4GHz downlink) and one transponder
has an S-band (2500-2690MHz) downlink.
The S-band transponder will be used for
a pan-Arabian community TV service,
which will be receivable in most areas
with an antenna of about 3m diameter.
The S-band amplifier consists of two
dedicated 50W TWTs, and the transmit-
ting antenna is a slotted array on the
Earth-facing panel of the spacecraft.
Arabsat wili thus be bringing TV signals
to many remote parts of the Arab world
that have notso farbeenabletoreceive a
regular TV service from terrestial TV
transmitter networks.

The organisers of Arabsat are planning
to use the community channel for a
multinational cultural and educational
programme. The first two-way test TV
signals to be transmitted through Arab-
satwere originated in Tunis and Djibouti.
The first tests took place in June.

The first two Arabsat satellites are now
in orbit. A third is being built and will be
kept on the ground as a stand-by. The
lead company in the satellite building
consortium is Aerospatiale of France.
The instaliation of the local Earth
stations is under way in several coun-
tries, and Arabsat is now close to
becoming a fully operational system.

Giotto

At11.23 hours on 2July 1985, Giotto, the
European Space Agency (ESA) probe
intended to encounter Halley's Comet,
was successfully launched into
geostationary transfer orbit by an
Ariane-1 launcher.

The Giotto space probe is expected to
encounter Halley's Comet at 500km from
its nucleus, having travelled some
700,000,000km to keep the rendezvous.
The 1985/86 reappearance of Halley's
Cometis aonce in a lifetime opportunity
for scientists to study it, as well as being
the first opportunity for man to send
spacecraft to observe it from close by
and to carry out measurements in the
cometary atmosphere.

The ESA Giotto is not the only space
probe going outto have alook at Halley's
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Comet. The Russians launched two
spacecraft (Vega 1 and Vega 2) in
December 1984 which will fly by the
cometon6and9March 1986 atadistance
of 10,000km from the nucleus.

The Japanese have sent Sakigake
{launched on 8 January 1985) and plan a
second, Planet-A, for 14 August 1985,
Sakigake will fly by the comet at a
distance of 7,000,000km, whereas Planet-
A will approach much closer at
200,000km.

NASA plans to redirect its Internatio-
nal Comentary Observer (OCE), cur-
rently on its way to encounter another
comet. The US probe will not get nearer
than 32,000,000km.

All four space agencies (US, Russian,
Japanese and European) have co-oper-
ated closely during the preparation of
these unique missions and will continue
to do so through the coming months.

The Giotto encounter with Halley's
Comet is planned to take place around
midnight GMT on 13 March, 1986. ESA do
not expect the spacecraft to survive
beyond the point of closest approach.

Cable *85 .

Backon Earth, the cable industry is still
trying to find its feet! Down by the sea at
Brighton in July the 1985 satellite and
cable TV exhibition and conference
brought together around 50 companies,
300 conference delegates and attracted
some 4,000 visitors.

Satellite and cable TV covers a wide
range of technologies, which is itself one
of the industry’s major problems. Cable
and satellite is not just one industry, but
is the meeting point of several. At one
end there is DBS with its possibilities of
new wider bandwidth services, and atthe
other there are existing cable networks
and domestic receivers using relatively
narrow bandwidths. Added to these are
the new interactive services which will
enable the subscriber to do shopping,
banking and other tasks directly from his
armchair!

A key component in any interactive
cable network is the switch. The switch
not only feeds the selected programmes
to subscribers butis also a crucial part of
the cable network’s administrative sys-
tem. It decides who can view what (in
accordance with the subscription being
paid) and plays an important role in
billing. Return feeds for interactive
services also have to pass through the
switch.

© SAT-TEL's SMATV receiver, at Cable ‘85

oy

At Cable 85 there were switches on
show from GEC McMichael, British
Cable Services (formerly Rediffusion’s
cable division), Thorn-EMI and Cable-
time.

The GEC McMichael switch is being
supplied as part of a £13.5M project for
Clyde Cable. in the GEC switch the two
domestic feeds, at40MHz and 56 MHz, are
up-converted to UHF within the home.

A different approach is used in the
newly launched System 8 switch from
British Cable Services. Here the TV feed
to the household set is directly at UHF,
requiring the minimum of active equip-
ment in the subscriber’'s home. The BCS
switch is going into the Guildford cable
area.

Thorn-EMI’'s new switches are being
installed in Swindon (see R&EW Decem-
ber '84). The Thorn-EM! switch operates
at base-band and can handle up to 100
cable TV subscribers. In Swindon it is
expected that about 612 switches will
eventually be installed to service 53,000
homes.

Cabletime were showing their 16-way
switched star equipment, which has
recently been installed at a trial site in
Cheltenham.

The overall impicssion from Cable '85
was that the cabie TV industry isnow in a
brighter mood than it has been of recent
times, but perhaps that was just the
effect of the sunshine and the beach!

Submarine communications

Communicating with nuclear sub-
marines on active service several hun-
dred feet below the surface of the ocean
has always presented a challenge to
communication specialists. According to
a report in the New Scientist, two new
ELF stations are soon to be put into
serviceinthe US. Inthe UK the Admiralty
has made proposals for the construction
of an ELF station in Scotland.

The VLF band (3kHz to 30kHz) is
commonly used for communications with
submarines, but even here the penetra-
tion below the surface is only minimal.
The receive antenna has to be no more
than afew metres below the surface. ELF
(30Hz to 3kHz) is the only part of the radio

(R cuse st A

* Every amateur's dream! A rotatable curtain array for SW supplied by Thompson-CSF

spectrum that is capable of penetrating
the ocean to any depth. However,
operating at ELF does have its problems!
At 100Hz the wavelength is 3,000km.
Classical ‘ray theory’ for the propagation
of radio waves at these low frequencies
is no longer valid.

The US project consists of two sites. At
one site there is an antenna 45km long
(or some 28 miles!) and at the other site
150km away there is an even bigger
antenna 90km long.

Because the effective electrical length
of these massive antennas is very short
(even a 90km antenna at 100Hz is only
0.032) the radiation efficiency is also very
low indeed. Even with several hundred
kitowatts of RF from the transmitters, the
radiated power is only a handful of watts.
However, it is claimed that world-wide
coverage can be achieved at ELF with
just a few watts of radiated power.

The other problem at ELF is data rate.
In a reported experiment, ELF signals
from a US station werereceived on board
asubmarine submerged off Naples using
a datarate of 0.03 bits per second! This is
the equivalent of about one CW ‘dot’
every minute! Maybe ELF is the answer
for those who have trouble getting up to
12wpm for their Morse test!

Paris congestion

26 October promises to be a grumpy
day for Parisians! At 11pm on 25 October
the French PTT will be changing all the
telephone numbers in Paris and the
surrounding area. Paris numbers, just
like London numbers, have a (1) prefix
and a seven digit number

However, at the appointed hour in
October all Paris numbers will be adding
an extra digit in front of the number to
become an eight digit number. The extra
digit will be either a 3, 4 or 6 depending
on the Department.

The introduction of France's new
‘Radiocom 2000’ service is being delayed
until after the Paris number changeover.
The opening of the muiti-purpose (car
telephone and private network)
Radiocom 2000 is expected to be
announced for the areas around Paris
and Nantes before the end of 1985.
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BAKERS DOZEN PARCELS

Atl the parcels listed below are brand new components.
Price par parcel is £1.00, but if you order 12 you get
one extrs free.

1 — 513 amp ring main junction boxes
2 - 513 amp ring main spur boxes
3 — 2513 amp fuses for ring mains
4 — 5 surface mounting switches suitable insulated for mains
voltage
§ — 3 tlush electrical switches intermediate type, will also
replace 1 or 2 way switches
6 - 5.n flex line switches
7 —  4in flex line switches with neons
8 — 2 BO watt brass cased elements
9 — 2 mains transformers with 6v 1a secondanes
10 — 2 mains transformers with 12v %a secondaries
11 — 1 extension speaker cabinet for 6% speaker
12 — 5 octal bases for relays or valves
13 — 12 glass reed switches
14 — 4 OCP 70 photo transistors

15 — 25 assorted gemanium transistors OCA45 etc
16 — 4 tape heads, 2 record, 2 erase

17 — 2 uttra sonic transmitters and 2 ditto receivers
18 — 2 15000 mfd computer grade etectrollics

19 — 2 light dependent resistors similar ORP12

20 — 5 ditf micro switches

21 — 2 mains interference suppressors

22 — 2 25 watt crossover units

23 — 1 40 watt 3 way crossover unit
24 — 250 various screws and self tappers

25 — 1 of each wafer switches — 6p 2 way; 4p 3 way; 20 6 way:
1p 12 way

26 — 2 tape deck counters

27 -~ 16 digit counter 12v

28 — 1 6 digit counter mains voltage

29 — 1 BOAC in flight stereo unit (second hand)

30 — 2 Nicad battery chargers

31 — 1 key switch with key

32 — 2 humidity switches

33 — 2 aerosol cans of ICt Dry Lubricant

34 = 96 x 1 metre lengths colour<coded connecting wires

35 — 4 battery operated model motors

36 - 2 air spaced 2 gang tuning condensars

37 — 2 solid diaelectric 2 gang tuning condensors

38 — 10 compression trimmers

39 —  Long and Medium wave tuner kit

40 — 4 x 465 KC IF transformers

41 — 8 Rocker Switches 10 amp Mains SPST

42 - 6 Rocker Switches 10 amp Mains SPDT
43 — 5 Rocker Switches 10 amp SP DT Centre Off

44 — 4 Rocker Switches 10 amp OPDT

45 — 1 24 hour time switch mains operated — {s.h.)

46 —~ 16 hour clockwork timeswitch

47 ~ 2 lever switches 4 pole changeover up and ditto down
48 — 2 6v operated reed switch relays

49 - 10 neon valves — make good night hghts
50 — 2x12vDC or 24V AC 4CO relays

81 — 1 x 12v 2C 0 very sensitive relay

§2 - 1x 12v4CO0 relay

83 — 2 mains operated relays 3 x 8 amp changeovers {secondhand)

54 — 10 rows of 32 gold plated IC sockets {total 320 sockets)

§5 — 1 tocking mechanism with 2 keys)

56 — Miniature Uniselector with circuit for electric igsaw puzzie
67 — 5 Dolts’ House switches

58 — 2 telephone hand sets incorporating ear piece and mike {p)
59 — 2 fiat solenoids — ideal to make current transformer etc.
60 — 5 ferrite rods 4" x 5/16° diameter aerials

61 — 4 ferrite slak aerials with L & M wave coils

62—~ 4 200 earpieces

63 — 1 Mullard Thyristor trigger and modules

64 — 10 assorted knobs % spindles

65 — 5 different thermostats, mainly bi-metal

66 -~ Magnetic brake ~ stops rotation instantly

67 — Low pressure 3 level switch

68 -~ Heavy duty 4 pole contactor — 24v coil

69 — 2 25 watt pots 8 ohm

70 — 2 25 watt pots 1000 ohm

71 — § wire wound pots ~ 18, 33, 50, and 100 ohm

72 — 11250 watt dimmer Ultra ref SE20

73 — 4 3 watt wire wound pots 50 ohm

74 - 50 1/3 watt carbon film resistors food spread 10 values
75 — 20-2 watt carbon resistors 10 vaiues

76 — 30 1 watt carbon resistors 15 ditf values

77 — 1 time reminder adjustable }-60 mins

78 — 5.5 amp stud rectifiers 400V

79 — 4 2a bridge rectifiers 400V

80 — 2 10a bridge rectifiers 30V

81 — 2 30a panel mounting slydiok fuses

82 — 4 porcelain fuse holders and fuses

83 — 1 fluorescent choke — your choice — 15, 20, 30,40 or 65

watt
84 — 10 1 mains voltage suppressor condensors
85 — 1 mains shaded pole motor %" stack
86 — 25" ah fan blades tit %" shaft
87 — 2 3" plastic fan blades fit %' shaft
88 — Mains motor suitable for above blades
89 — 1 mains motor with gear box 1 rev per 24 hours
90 — 1§ mains motor with gear box 1 rev per 12 hours
91 - 2 mains motor with gear box 16 rpm
92 — 4 fluorescent starters suit4 — 80 w tubes
93 — 4 11 pin moulded bases for relays
94 — 5B7G valve bases
95 — 4 skirted BOA vaive bases
96 - 1 thermostat tor fridge
97 — 1infra red fire element 1000 watts
98 — 1 motorised stud switch (SH)
99 — 5 assorted ferrite shapes
100 - 3 ferrite magnets
101 — 1 2% hours delay switch
102 — 1 9v mains power supply unit
103 — 1 6v mains power supply unit
104 — 1 4%v mains power supply unit
105 — 1 5 pin flex plug and panet socket
106 — 1 12v vibrating reed bieepers
107 — 5" speaker size radio cabinet with handle
108 — 5 different multi way push switches
109 — 10 %" spindie type volume controls
110 — 10 slider type volume controls
111 - 2 musical boxes {less keys}
112 ~ 1 heating pad 200 watts
113 — 1 tm front end with tuning condensor
114 — 1 1w amplifier Mullard 1172

With most items gquantity buyers get good discounts and
save On postage coOsts.

EX-G.P.0. TELEPHONES

Black heavy type . . .. ......-.-. .-
Lightweight 746 type .
Ex-GP.O. PG .. e
Ex-G.P.0. socket

Complete kit of parts for a three channe! sound to light unit
controiling over 2000 watts of tighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master on/off. The audio input and output
are bv %' sockets and three panel mounting fuse holders provide
thyristor protection. A four-pin plug and socket facifitate ease of
connecting lamps. Special price is £14.95 in kit form,

CAR STARTER/CHARGER KIT Fiat Battery! Don't
worry you will start your car tn a few minutes with this unit — 250
watt transformer 20 amp rectifiers, case and all parts with data
£16.50 or without case £15.00. post paid.

4/5A BATTERY CHARGER Teanstormer and rectifier
£3.95 & £1 post, 3 kits £12,

WALL MOUNTING ROOM THERMOSTAT

By Dantoss has a really pretty two tone grey case with circular
white scale and dial. Setting temperature from 0 —30¢ — 13 amp
250v contacts. Price £4.60. — 10 for £40.

BLEEPERS 6 or 12v battery or transformer operated, ideal
for using in alarm circuits but particularly suitable for can and
mator cycle atarms. These give a toud shrill note. Price 69p.
1000 for £345. Jap made.

PRESTEL UNITS
These are brand new
and we understand
tested, came with
manufacturer’s
guarantee now void
as the manufacturer
no longer trades.
These originally

sold for over £150
We offer them
complete, except for
7 plug in i.c.’s and price is onty £14.96 tiess than the value of the
modem included).

STABILISED POWER SUPPLY (Mains Input)

By LAMDA (USA) - Ideal for computer add-ons, d.c. output.
Regulated for line volts and load current. Voltage regulation
1% with input variations up to 20% - load regulation 1% from
noloadtofuil load-or full load to noload. Complete in heavy
duty case-Models available: 5v-9A £23,15v-1.2A £13.25, 24v-
2A£23. h

25A ELECTRICAL PROGRAMMER
Learn in your sleep: Have radio playing and
kettle boiling as you wake — switch on lights to
ward off intruders — have a warm house to come
home to. You can do all these and more. 8y a
famous maker with 25 amp on/off switch.
Independent 60 minute memory jogger.

A beautiful unit at £2.50.

THIS MONTH’S SNIP

TOP OF THE POPS LIGHTING
if you use our disco switch ONLY £6.90

These have 12 x 10 amp changeover switches each
rated at 10 amps s0 a whole street could easily be
lit with one. Switches adjustable and could be set
to give a running light, random flashes, etc. etc. 230
volts main operation. Brand new, made by Honey-
well. Offered at apprnximately one third of cost.

COMPUTER DESKS

Again available - Computer
desks — size approx 4" x 2" x
26" high formica covered,
cost over £100 each Our price
onty from £9.50 — you must
collect — hundreds supplied to
schools.

50 THINGS YOU CAN MAKE

Things you can make inciude Multi range meter, Low
ohms tester, A.C. amps meter, Atarm clock, Soldering
ron minder, Two way tetephone, Memory jogger, Live
fine tester, Continuity checker, etc. etc., and you will still
have hundreds of parts for future projects, Our 10Kg
parcel contains not less than 1,000 items - panel meters,
timers, thermal trips, retays, switches, motors . drills, taps,
and dies, tools, thermostats, coils, condensers, resistors,
neons, earphone/microphanes, nicad charger, power unit,
90% are unused componants.

YOURS FOR ONLY £11.50 plus £3.00 pob

REVERSIBLE MOTOR WITH CONTROL GEAR
Made by the famous Framco Company this is a very robust motor
size approximately 7%’ long, 3% dia. 3/8" shaft Tremendously
powerful motor, almost impossible to stop. tdeal for operating
stage curtains, sliding doors, ventilators etc., even garage doors

if adequately counter-galanced. We offer the motor compiete
with control gear as follows:

1 Framco motor with gear box 1 push to start switch

1 manual reversing & on/off switch 2 limit stop switches

£19.50 plus age £2.50 1 circuit diag. of connections

J.BULL (Electrical) Ltd.

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

£20 add £1 service charge. Monthly account orders accepted rrom

schools and public companies. Access & B/card orders accepted day or
night. Haywards Heath (0444) 454563. Bulk orders: phone for quote.

Snop open ¥.00 — 5.30, Mon to Fri, not Saturday.
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MAIL ORDER TERMS: Cash. P.O. or cheoue with order. Orders under

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automaticelly correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2.95.
without case, metal case - £2.95, adeaptor
kit to convert this into a normal 24hr, time
switch but with the added advantage of up
to 12 on/offs per 24 hrs. This makes v
ideal controiter for the immersion heater.
Price of adaptor kit is £2.30.

EXTRACTOR FANS — MAINS OPERATED

Woods extractor.
5 - £5.75, Post £1.25.
6 — £6.95 Post £1 25,
5" Plannair extractor
£6.50. Post £1.25.
47x 4" Muffin 115v.
£€4.50. 230v.
t5.75. Post 75p.
All the above ex-computer,
those below are unused.
4" x4~ £8.50. Post 75p
9" American made
£11.50. post £2.00.
Tangential Btower 10x3
air gutiet, dual speed
£4.60. Post £1.50.

TANGENTIAL BLOW HEATER
by British Solartron, as

used in best blow heaters,
3Kw £6.95 complete

with ‘cold’ *half’ and "full’
heat switch, safety cut

out and connection diagram,

Please add post £1.50 for 1 or 3 for £2
Still gvailable: £4.95 + £1.50 post. or have 3 for £16 p 2.5 Kw KIT

ROCKER SWITCHES standard size it 11.5 x 28 mm cut
out. Single pole onfotf — 15p each 1000 for £75, Single pole
changeover 20p each — 1000 for £100. Singte pole changeover
with centre off — 25p each — 1000 for £125. Single pole on/off
with neon — 36p — 1000 for £180.

ROCKER SWITCH DP/DT 15 amp 250 volts suitabte for
motor reversing etc. — 46p — 100 for £34.50, 1000 for £230.

MICRO SWITCHES v3 type all 250 10 amp SpST 20p
1000 — £100 Spdt 30p 1000 — €150, very low tongue Spdt
40p 1000 for £200.

The AMSTRAD Stereo Tuner.

This ready assembled unit is the ideal tuner for a music
centre or an amplifier, it can also be quickly made into a
personal stereo radio — easy 1o carry about and which will
give you superb reception.

Ex-Electricity Board.
Guaranteed 12 months.

Other uses are as a “'get you to sleep radio’’, you could even
take it with you to use in the !ounge when the rest of the
tarmity want to view programmes in which you are not
interested. You can listen to some music instead.

Some of the features are: long wave band 115 ~ 170 KHz,
medium wave band 525 — 1650 KHz. FM band 87 —

108 MHz. mono, stereo & AFC switchable, fully assembled
and fully aligned Full wiring up date showing you how to
connect to amplifier or headphones and details of suitable
FM aerial (note ferrite rod aerial is included for medium and
long wave bands. All made up on very compact board

Offered at a fraction of its cost only
£4.93

MINIATURE WAFER SWITCHES

2 pole, 2 way — 4 pole, 2 way — 3 pole, 3 way —
4 pole, 3 way — 2 pole, 4 way — 3 pole, 4 way —
2 pole, 6 way — 1 pote, 12 way.

All at 25p each or 10 for £2.00

12 voit MOTOR BY SMITHS
Made for use in cars, etc. these are very
powerful and easily reversible. Size
3%’ tong by 3" dia. They have a good
length of %" spindle —

Price £3.45.

Ditto, but double ended £4.25.

MAINS MOTORS

We have very large stocks of motors from 2 watts to % hp. Most at
a price well below cost, tet us know your requirements.

IONISER KIT

Refresh your home. office, shop, work room. etc. with 8
negative ION generator. Makes you feel better and work
harder — a complete mains operated kit, case included.

£11.95 plus £2.00 post.

OTHER POPULAR PROJECTS
RCBridgeKit . . . . . . . . . . . £€9.95
3 Channel Sound to Light — with fully prepared metal case £14.95
8ig Ear, listen through walis . . - B £9.50
Silent sentinel Ultra Sonic Transmitter and receiver . . £9.50
Car Light ‘left on’ alarm . . . . . . . £3.50
Secret switch — fools friends and enemies atike . . . . £1.95
3 — 30v Variable Power Supply R £€13.80
2 Short & Medium wave Crystat Radio . . . . . . £3.99
3v to 16v Mains Power Supply Kit . . . . . . . £1.95

Radio stethoscope — fault finding aid . . . f£480
Mug stop — emits piercing squark . em - - - R B £2.50
Morse Trainer — complete with key . . . . . . . £299
Drifl control kit . . - - - € . . £395
Interrupted beam kit . . . . . . . . - - £2.50
Teansmitter surveillance kit~ . . . . . . . . . £230
Radio Mike . g emgy c=- - - B & £6.90
F M receiver kit — for surveitlance or normal F M. . £3.50
tnsulation Tester — electronic megger . FrE& ]G £7.95
Battery shaver or fluorescent from 12v . . B £6.90
Matchbox Radio — receives Medium Wave . . . . . £2.95
40 watt amp — hifi 20hz — 20kHz . . . . . . . £9.50
115 Watt Amphtier 5Hz 25kHz . £13.50
Fower supply for 116 wattamps . . . . . . . . f£850
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n examining a few meters, | found
that some of them did not have any
indication as to their internal resistance.
From a practical point of view, this
information is not essential. Choose a
large value variable resistor such as 1IMQ
and place it in series with the meter. Set
the variable resistor to its maximum
value and connect a test meter set to the
voltage range across the meter and
potentiometer. With the power supply
that you have built connect the output
terminals across the test meter. Turn the
power supply on and adjust the output
voltage with the aid of the test meter to
its maximum required terminal voltage.
For example, say you have built a
power supply to operate at a terminal
voltage of 13.8 volts. Adjust the output to,
say, 15 voits and then adjust the variable
resistor until the unknown meter reads
fsd. Switch off the power supply and with
the test meter measure the resistance
value of the variable resistor. The value
measured will be the value of the
multiplier resistor required.

The multiplier can consist of a small
preset variable resistor or a solid carbon
resistor. If the required value is not a
common one, a resistor can be altered to
obtain the required value. This is
achieved by selecting a solid carbon rod
resistor whose value is just below the
required value: using a small Swiss file,
file across the body of the resistor taking
the place of the potentiometer until the
meter reads the required fsd.

When selecting an ammeter to be used
as a voltmeter it is wise to select an
instrument that has the lowest possible
maximum current to give fsd. For
example, should you select an ammeter
with an fsd of, say, 100mA, then irrespec-
tive of the value of the multiplier needed
to achieve fsd at maximum terminal
voltage of the power supply, the volt-
meter will always draw 100mA from your
power supply at fsd.

The ammeter

The majority of ammeters, whether
found in the junk box or seen on a trade
stall, have an fsd measured in microam-
peres or milliamperes. For the power
supply builder, who normally requires

CONSTRUCTING
POWER |
SUPPLIES

ROGER ALBAN GW3SPA
CONTINUES HIS SERIES ON
PSU CONSTRUCTION

the ammeter to read load currents which
will possibly be measured in amps, the
ammeter must be connected in series
with the load and the unwanted load
current will have to bypass the meter by
means of aresistor in parallel with it. This
parallel resistor is known as a shunt.

Shunt value

To calculate the value of the shunt we
need to examine Figure 23. Here we see
the shunt resistor Rg in parallel with the
ammeter. The load current I_ passing
through terminal A is split into two
separate currents. |, passes through the
shunt resistor, and |, passes through the
ammeter. At terminal B the two currents
recombine to form the load current |, .
Therefore:

=L+,

Note that the voltage dropped across
the shunt is also developed across the
ammeter. It is necessary to select a
suitable value of shunt resistor such that
the maximum value of 1, achieves fsd of
the ammeter. The voltage drop across Rg
can be written as:

V=Rg(I. -1y

and the voltage across the ammeter is
V =1, x r. As already explained the
voltage across the shunt resistor is the

Test meter on
+ DC current renge

Fig 23 An ammeter with shunt resistor

——AA——

Veriable
voltage
power
supply

A
+ 10 amps

&

Dummy
load

Fig 24 Test circuit to calibrate ammeter

same as the voltage across the ammeter.
Therefore:

lsxr=Rs(l.— 1)

from which, dividing both sides of the
equation by (I_ — I, ) we obtain:
_rxls

(lL-1g)
where Rg is the value of the shunt
resistor, ris the internal resistance ofthe
ammeter, I_is the maximum load current
to be read by the ammeter, and I, is the
fsd current for the ammeter.

For example, | have obtained a meter
which reads fsd for 1 milliamp, and the
meter is required to measure the load
current of a 10 amp power supply. The
internal resistance of the meter is
quoted as being 90 ohms. The value of
shunt resistance to achieve an fsd of 10
amps will be:

R. — 90 % 0001
= -20x0001
(10 ~ 0:001)
_009
9999

s

= 0-009 ohms

From a practical point of view it would
be difficult to accurately construct a
resistor of such small value within the
shack. However, there is a solution at
hand. Assuming that the shack test meter
is reasonably accurate, it can be used in
series with the ammeter to determine
the correct value of shunt resistor to
obtain an accurate fsd. The test meter is
connected in series with the ammeter
and a dummy load as shown in the test
circuit of Figure 24.

The author did not have a suitable
dummy load and had to construct one
using components from the junk box and
bits and pieces found around the house. |
found some old half watt solid carbon rod
resistors and soldered them onto a tag
board. The number of resistors con-
nected in parallel determines the max-
imum load current. | was unable to find
any high wattage resistors and therefore
was forced to resort to the dummy load
shown in Figure 25. To keep the half watt
resistors reasonably cool, the tag strip

-
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Glass jar

| __——01d engine oil

— Resistors 10R
0-3W solid
carbon rod

Tag hnavd/

Sasad

Fig 28 Dummy load

containing resistors was immersed in old
engine oil inside a discarded glass
pickled onion jar.

A 20mm length of wire is connected
across the ammeter as the shuntresistor.
The power supply is switched on and the
terminal voltage adjusted until areading
is obtained on the ammeter. If the
ammeter reading is higher than the test
meter reading, then the length of wire
used as a shunt is shortened by a smali
length until the ammeter and test meters
indicate the same reading. if initially the
ammeter reading is lower than the test
meter reading, a longer piece of wire will
need to be connected across the
ammeter.

When the initial calibration has been
achieved it is wise to check that the fsd
reading of the ammeter is also correct by
either altering the terminal voltage of
the power supply or value of the dummy
load or a combination of both to obtain
full load current.

Protection devices

The enemy of the power supply is a
short circuit load, which results in
excessive load current: this can destroy
the pass transistors and damage the
rectifying diodes. The enemy of the load
is excessive voltage, which is caused by
either damage to the pass transistors or
the voltage regulating integrated circuit,
where the high unregulated dc voltage
finds its way across the output terminals
of the power supply.

If one is constructing a fixed voltage
power supply it is wise to design it such
that the magnitude of the unregulated
voltage is just sufficient to maintain
voltage regulation, so that should the
unregulated voltage find its way onto the
output terminals of the supply, its
magnitude will hopefully not damage or
destroy the load. It is also possible to
protect the power supply against a short
circuit at the terminals by limiting the
load current.

Over-voltage protection

The most popular method of protecting
the load against over-voltage is to
provide a thyristor across the output
terminais which will provide a short
circuit at the terminals if a condition of
over-voltage is detected. This is known
as providing crowbar protection. When
the thyristor becomes short circuit it
blows the power supply fuse.

A typical circuit is shown in Figure 26.
The value of the trip voltage is deter-
mined by the 500 ohm linear potentio-
meter. The Zener diode limits the
minimum tripping voltage to the value of
the Zener and also protects against
unwanted voltage transients. The 100
ohm resistor and the 1uF capacitor form
a low-pass filter to help prevent
unnecessary firing of the thyristor from
occasional variations in the load. The
0.01xF capacitor provides additional
protection against voltage transients.

The disadvantage of this circuit is that
on every occasion that the thyristor fires,
a fuse is blown and possibly the pass
transistor is damaged. In addition, nui-
sance tripping can still occur as a result
of rapid changes in load current, which
causes voltage transients.

Motorola have an integrated circuit,
type MC3423P, which has an in-built
precision reference voltage which is
compared against the terminal voltage to
determine the firing of the thyristor.
Figure 27 shows a circuit incorporating
this 1C. The 1 kilohm linear potentio-
meter sets the value of the tripping
voltage on pin 2. Pin 8 (via a 2.2 ohm

the thyristor. The 2.2 ohm resistor limits
the output current from pin 8. It is
interesting to note that the thyristor has
been inserted onthe unregulated side of
the power supply to prevent the pass
transistor Tr1 being damaged when the
thyristor fires and biows the fuse FS1.

Possible damage

This brings me to another interesting
point. The average firing time of the
crowbar is a few microseconds. In that
timeintervalthereis a possibility thatthe
load could be damaged, a case of closing
the stable doors after the horse has
bolted. Certainly, the fuse will take a
longer time to blow, hence the reason for
placing the thyristor on the unregulated
side of the supply to prevent damage
occurring to the pass transistor.

In the past few years, many articles
have been written on the virtues of using
thyristors in crowbar protection circuits.
Questions have been asked concerning

- the speed of operation and the protec-

tion this circuit offers to the power
supply and load. The main disadvantage
is that a fuse is blown on every occasion
that the circuit is activated.

| have considered all these points and
have decided to discard the thyristor
circuit in favour of a simple relay which
will disconnect the load when over-

“voitage is detected. The circuits illus-

trated in Figure 26 and Figure 27 can be
modified toincorporate arelay. Figure 28
shows the modified circuit based on the
circuit illustrated in Figure 26.

resistor) fires The sensing voltage is developed
FS1
r—o
Y Fuse
100R
3k3
Thyristor ‘[
Regulated 600R 1008 Zener B wer
supply Lin ¢ ¢ ' supply
voitage 9_11\(‘ ] terminal
voltage
1 .
T a) 1u 10n ™
| 1] Ly
Fig 26 Typical crowbar circuit
FsS1
——d N —
i Fuse l
Voltage 1x8 10k
regulator
Unregulated <
voltage Thyristor i 8 Power
2R2 8 supply |
terminal
mMc3423———»< 1k  voltage
3 Lin
5
4 7
1k 8
100n
Y T 1 | !
Fig 27 Motorola MC3423P over-voltage protection circuit
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across the 10 kilohm potentiometer.
Assuming the minimum emitter/base
voltage of Tr1 for it to conduct is 0.6 volts,
with the Zener diodes the minimum
voltage to operate the relay will be 0.6 +
4.7=5.3V.The 1 kilohmresistor and 0.1uF
capacitor form a low-pass filter to
prevent nuisance firing of the relay, the
tkilohm resistor aiso limiting the base
current of the transistor. The relay is
taken to the positive side of the
unregulated supply to increase the
speed of operation of the relay at low
regulated voltages.

Take care! :

The minimum operating voltage of the
relay is approximately 5.3 volts, and can
be further reduced by reducing the
voitage rating of the Zener diode. Care
must be taken not to use a Zener diode
with too low a voltage rating otherwise
nuisance activating of the relay will
occur as a result of transients.

Under normal conditions the relay is
de-energised and the relay contacts
RLA/1 remain closed. The relay found in
the junk box had contacts not rated at 10
amps. However, the contacts are only
operated when an over-voltage condi-
tion occurs. It is recommended that the
voltage trip should be set off-load to

To unregulated

supply
RL1
- <0 o——p—0
T FS1 | A
|
Fig28Modified i :;:)n
over-voltage
protection circuit Power
i N e eevin>
» L7 v age
S R -
1 z
100n 10n == 1k l
-J- ] /
O— ; > -0

avoid the relay contacts having to switch
a high current load. A 0.1uF capacitor is
placed across the relay contact RLA/1 as
a spark quench.

It is useful if you have a spare contact
on the relay to provide some external
indication that the relay has operated. A
light emitting diode can provide an
indication on the front panel.

A diode has been placed across the
transistor Tr1 to prevent the transistor
being damaged by the high voltage
generated by the inductance of the relay

when the relay is de-energised. In
practice this circuit has been used on a
fixed voltage power supply delivering a
terminal voltage of 13.8V. The 10 kilohm
potentiometer has been replaced by a
preset and the tripping value set to 15V.
The circuit has been tested on a cheap
CB set acting as a dummy load when the
pass transistor emitter has been deliber- -
ately connected to the collector. | am
pleased to report that the set survived.

Next month this theme continues with
current limiting.

SANDPIPER COMMUNICATIONS
AERIALS (STAINLESS STEEL ELEMENTS)

Pap

.00 3.00 DIY Versions
ool i Available in most models Also 4mtr
Y 4.00 & 6mtr PMR Weather Satellite/s
.00 4.00 70cm TV, 24cm TV and all one/off
6El Yagi Crossed £23. 4.00 .
01 Yagi Crossed £28 400 frequencies.
WM
4+ F/glass Collinear 00 200 Power it
17 Elegment.. 8.00 4.00 2 ::: ors
Doubie Delt .00 4.00
8 Turn Helic: .00 4.00 70cm
= Bico 23/32cm
2.00 .
ek K g% 2 way & 4 way
8ft 6in Paraboiic Dish £9500 9.00 Lots more available.

FIBgE GLASS MASTS/TUBES
3sin to 1%4in e.g. 1%2in dia = £5 per mtr.

SAE FOR FULL LISTS
PENTWYN HSE. PENYARD,
LLWVYDCOED, ABERDARE, MID. GLAM.
Tel: OS85 — 870428
Delivery Cash/P.0O. Return Cheque 7 Days

RTTY and CW TRANSCEIVE

with our program, just a very simple interface. All the
right features: split screen, type ahead, 26 saveable memories, auto CR/LF, autotrack CW to 250
wpm, QSO review and more. it you have a TU, it will give you, too, the same superb
features. For CBMEG4, BBC-B, VIC20 (+ at least 8k). Tape £20. interface kit €5, ready-made £20
inc alt connections (stage rig).

CW-only version for SPECTRUM (no hardware needed) £12.

And these grest programs for CBMES4, BSC-B, VIC20, ELECTRON, SPECTRUM

MORSE TUTOR Britain's best. Absolute beginner to over 40 wpm. Easy effective, with full
learning guide. Tape £6. For ZX81-16k also.

LOCATOR QTH or Maidenhead locator or lat/long. Distances, headings, contest points,
converts between locator and lat/long. Tape £7.

LOGBOOK Date, band, mode, call and remarks. Instant callsign search. Screen/printer output.
VIC20 needs expansion. Tape £8.

RAE MATHS Ail the practice and testing you need. With comprehensive reference sheet. Tape
£9. For ZX81-16k aiso.

Any CBMB4 or VIC20 program on disk at £2 extra. BBC: please ask. Prices include VAT and p&p
by return 1st ctass inland, airmail overseas. Channel Islands, Eire, BFPO Europe deduct 13%.

technical software (REW)
Fron, Upper Liandwrog
Caemarfon, Gwynedd LL34 7RF
Tel: 0286 881886
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Power your radio,
calculator, re-chargeable
batteries, computerised
robotic, model racing car,
aircraft, CB and your next
experiment...

_.OUT OF THIN AIR!

Now you can stop buying batteries! SOLAR ELECTRONICS
have harnessed the power of daylight so you can power

anything requiring up to 6% volts at .470 amps (open circuit).
Think of the applications. Think of the convenience. The first
truly portable solar panel that you can plug straight into.

230mm x 125mm x 7mm thick, complete with a 4-way adaptor
plug;itworks ingood,normaldaylight - or evenelectriclight!

. Telephone for a free leaflet and introductory offer.
Solar Electronics (Int.) Ltd., 284 Weyhill Road,
Andover, Hampshire SP10 3RA. Tel: (0264) 58822.
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MATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

everal very interesting meetings

have been going on in London
recently which should further the pros-
pects for amateur radio satellites in the
near future.

The Microelectronics Educational
Programme (MEP) is funded by the
Education Department of England,
Wales and Northern lreland and is
administered by the Council for Educa-
tion Technology for the United Kingdom.
Their immediate programme is to
encourage the use of satellites in
education and their first meeting, heldin
May last at the Institute of Physics,
London, was entitled ‘Satellites in
Education’.
(Note: Since Arthur wrote this, the
Government has announced a cut in the
MEP’s budget from £5M to £2.2M, a
return, no doubt, to Victorian values).

Nineteen people were invited to
attend, representing schools, colleges
of further education, universities, sup-
pliers of satellite equipment for schools
etc, and representatives of such bodies
as AMSAT-UK.

From earlier meetings and enquiries it
had been established that there was
sufficientinterestinthe subject to justify
forming a national group of those
involved in the use of satellites in
schools. The meeting in May confirmed
that there was a need for the various
groups to be more aware of each other’s
work and for the provision of an effective
information service for schools, and that
a single strong group would be better
able to attract funds for development
and supportive work.

At the May meeting an initial National
Co-ordinating Committee was selected
and various members agreed to under-
take certain tasks. It was felt that all
interests would best be served by
structuring the activities at two levels:
firstly with a wide representative Nat-
jonal Committee and secondly with two
special interest groups, viz, one for
UoSAT and the other for meteorological
satellites.

The committee decided that their first
actions should be devoted to producing
information for use in schools, giving
help and information to teachers think-
ing of becoming involved in satellite
activities, producing an information
sheet explaining the purpose and struc-
ture of the group, and providingresource

packs for schools. Other issues con-
sidered were the need for the evaluation
of available materials and how to seek
funding in a co-ordinated way for the
longer term activities.

RTTY speeds

As we have mentioned in these notes
on occasions in the past, there has been
controversy over the speed at which
amateur radio teleprinting (RTTY)
should be officially standardised ever
since the mode became operative in this
country. When RTTY first started in
Britain some 25 years or more ago, the
only machines available were surplus
Type 3 Creed teleprinters. These worked
at a speed of 50 bauds. When the mode
became established, RTTY QSOs
between amateurs in this country and
those overseas began to take place,
particularly with the USA where the
mode was already quite popular. Unfor-
tunately the teleprinters in the USA
worked at a speed of 45 bauds, so their
equipmentwas notcompatible with ours.
A right royal battie ensued as to which
speed should be used, and in the end it
was agreed that we should adopt the
American speed and modify our
machines to make them work on the
American speed of 45 bauds.

However, since those early days an
international agreement has been made
by the professionals to use 50 bauds as
the International Standard for Telex.
This has now come into general use,
which means that surplus teleprinters,
which are still the main source of
machines for amateur use, are mostly for
50 bauds.

Over the years, moves have been made
by a number of RTTY enthusiasts to get
the 45 baud speed changed to 50 bauds
as the ‘standard’ amateur radio RTTY
speed. The controversy was introduced
into the Region 1 IARU Conference at
Brighton in 1981. On that occasion it was
agreed that whilst the JARU would not
recommend making the change
immediately, every endeavour should be
made to encourage thechange from45to
50 bauds. The matter was raised again at
the recent IARU Conference in Sicily,
when again the 50 baud rate was
confirmed as that preferred. However, in
spite of such official recommendations,
45 bauds continues to be widely used,
particularly for international QSOs.

50MHz - new allocation

As those readers who are interested in
amateur radio affairs will already know,
the Minister of State for Industry and
Technology announced on 28 June last
that the radio frequency band of 50 to
50.5MHz was to be allocated to the UK
Radio Amateur Service.

The RSGB has been negotiating with
the UK Licensing Authorities for some
years for an allocation in this band, and it
is good to see that they have at last been
successful. The experimental allocation
recently given has shown the potential of
this band for both local and DX working,
and it has become apparent that radio
amateurs could make good use of this
allocation. The UK is the first country in
IARU Region 1to get an allocation in this
band.Regions2and 3, ie North and South
America, Australasia and Southern Asia,
already have such an allocation, which is
50 to 54MHz. The terms of the allocation
and the starting date have yet to be
announced.

in view of the fact that several
European countries are still using Band |
for broadcasting, attention will have to
be paid to the conditions under which UK
amateurs can use 50MHz. The RSGB has
already started discussions with the DTI
on these points and it is hoped that
amateur activity can begin laterthisyear.

It will be interesting to see what use is
made of this band. So far, the
experimentalists who have been devot-
ing their attention to it have been
primarily interested in propagation stu-
dies. These have needed pretty elabo-
rate aerial arrays, good receiving equip-
ment with pre-amplifiers, and so on.

Not understood

The 50MHz band is a most interesting
one, with several different types of
propagation operating in ways which are
not fully understood. In an article by
Mike Bosch ZS2FM, published in the
April/May 1985 issue of Radio ZS and
entitled ‘Aiming for Optimum Perform-
ance on 50MHz’, some experimental
work is described with a view to over-
coming the insensitivity of the average
commercial six metre rig. One inter-
esting result reported was that signals
unreadable on SSB due to very noisy
conditions could be retrieved on FM by
increasing the RF pre-amplificationup to
a point just before limiting occurs. The
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level has to be determined experi-
mentally and results in the FM receiver
becoming hypersensitive to weak
signals.

The author points out that solid-state
devices have been designed for a given
range of frequencies and should there-
fore be selected for the band desired. He
gives a list of such devices with their
noise figures which are suitable for
50MHz operation.

There is thus a good deal of useful
experimental work still to be done in
numerous aspects of 50MHz work. The
writer was licensed in the days when we
had an aliocation in the 56MHz region,
and can well remember the excitement
when a QSO was made with an Italian
station on a band which had previously
given only local QSOs. Up until then one
had no idea that this frequency wouid
provide long distance communication.

As was said on the GB2RS News
Bulletin recently: ‘Just to whet the
appetite, the 50MHz beacon at
Headquarters, GB3NHQ, was heard in
the USA on 23 June in the States of
Washington and Maine, and during the
very early hours of 3 July anumber of UK
50 MHz permit holders had contacts with
stations in the north-east USA. Amongst
them, G30SS had a contact with

WA10UB with a 5 and 9 report sent and
withW2CAP/1 on CW with reports of 5-4-9
being sentand 4-4-9 being received.' The
propagation mechanism producing this
opening is not known but is a sample of
things to come!

No doubt there will be some who will
want to use 50MHz solely for less
sophisticated local communication.
Let’s hope things will be arranged so that
both outiooks can be satisfied.

Successful SSTV

Most readers will know that the
Challenger space shuttle got away
eventually, and they may have seen from

. the coverage on TV that Dr Tony England

WOORE was able to carry out some
amateur radio contacts with Earth sta-
tions and also do some SSTV experi-
ments with them. The latter proved to be
particularly successful when the shuttle
was within range of this country.
Viewers wili have seen the RSGB's HQ
station and some of the SSTV results.
Besides the contacts with RSGB HQ,
WOORE had contacts with a school radio
club and several amateurs. Mention must
be made of Rod Clews G3CDK, of
Wallington, Surrey, who went to great
lengths to plan for the event. His efforts
were deservedly successful. Among

SSTV picifrom Challenger of Tony England
WOORE, recieved on 145.550 on 3 August

others who recejved SSTV was Terry
Weatherley G3WDI, one of our contribu-
tors. Terry lives close to your scribe, and |
am most grateful to him for the SSTV
photo of WOORE reproduced here. This
was recorded and reproduced by Terry
on his own equipment and we must
extend our congratulations to him for
such successful results.

Signals from the shuttle were excel-
lent at times, both speech and SSTV
signals reaching strengths of S8 to 9.
Your scribe got good quality and entirely
intelligible speech on several orbits. So
another chapter of successful ‘high tech’
activity has now to be added to the
achievements of radio amateurs. W]

A COMPLETE -
SECURITY
SYSTEM 5 : ‘
FOR ONLY

£39.95 + vax

>

- 4 !“’”\ ca,

contains’ ﬁ

Control Unit CA 1250
Enclosure & mechanical fixings HW 1250
Key Switch & 2 keys KS 3901
LED's LED t
5% " Horn Speaker HS 588
4 high quality surface mounting Magnetic Switches MS 1025

With only a few hours of your time it 1s passible to assemble and install an
effective security system to protect your family and property, at the amazingly
low cost of £3995+V.AT No compromises have been made and no corners
have been cut. The outstanding value results from volume production and
direct supply. Assembly 1s straightforward with the detaled nstructions
provided. When installed you can enjoy the peace of mind that resuits from a
secure home Should you wish ta increase the level of security, the system may
be extended at any time with additional magnetic switches, pressure pads or
ultrasonic sensors. Don't wait until it's too late - order today.

Order Code: CS 1370,

EXTENDED SYSTEM CS 1480 Price £62.50 + VAT.

This system contains, in addition to the CS 1370, an ultrasomic detactor type

ALARM CONTRD
UNI

(4 ' (4

TIMER SWITCH & POWER SUPPLY MDDULE
DP 3570 Price £13.95 + VAT,

The DP 3570 consists of an adjustabie imer switch and stabilised 12V power
suppty tor use n a wide range of applications including security, lighting control
and avtomatic switching.

The timer sectian of the module provides swilching ot loads up to 3A for pre.
settimes, the duration of which may be set by the user 10 between 10secs and
§ mins. The timed perod may be triggered by the opening of a loop o the
closing of external contacts, with the timed period commencing
instantaneously or delayed to provide a form of entrance delay.

Price £19.95+VAT.

The heart of any alarm system is the contro!

unit, The CA 1250 offers every possible feature

that is hkety to be required when constructing a

system whether 3 bhighly sophisticated

mnstallation or smply controlling a single

magnetic switch on the front door.

*Built-in slectronic siren drives 2 loud
speakers

*Provides exit and entrance delays together
with fixed alarm tme

*Battery back-up with trickle charge faciiity

*Operates with magnetic switches, pressure
pads, ultrasonic or | R units

*Anti-tamper and pamic faciity

*Stabihsed output voltage

* 2 operating modes full alarm/anti tamper
and panic facility

*Screw connections for ease of instaltation

* Separate relay contacts for external joads

* Test toop facility

soldering needed.

enclosure is avalable,

ME 357 only £2.85 + VAT,

The power supply section of the module provides a 12V output of up to 250mA
which is sufficient for most applications The module operates from either
240V ajc supply or a 12V battery for whichtrickle charge facilities are included

Connections to the module are by means of screw terminal connectors withno

For mounting the unit an attractive moulded |4

measurement applications.

\

INFRA-RED SYSTEM IR 1470 only £25.61+VAT.

Consisting of separate transmitter and recewer both of which are housed in
atrractive moulded cases, the system provides an invisible modulated beam
over distances of up to $0ft operating a relay when the beam is broken
Intended for use in securty systems, but also 1deal for photographic and

Size 80 x 50 x 35mm

S 5063 +its enclosure, an additional harn speaker and a further 2 magnetic
switches. This system represents outstanding value for maney for the high
level of security provided
Order Code: CS 1480

SELF-CONTAINED ULTRASDNIC
ALARM UNIT CK 5063 only £37.00 + VAT.

Requires na instailation. Easiy assembled using our
professionally buiit and tested modules.
=Adyustable range up to 25ft

*Buiit-1n entrance and extt delay

*8uilt-n timed alarm

*Key operated switch - Off, Test and Operate
*Provision for an extension speaker

HARDWARE KIT
HW 1250

only
£9.50
+ VAT

This attractive case i1s designed to house the
conteol unit CA 1250, together with the
appropriate LED inchcators and key switch
Supphied with the necessary mounting piiars
and punched front panet. the umt is given a
professional appearance by an adheswve sik
screened labe!, Size 200 x 180 x 700m

*Fully self-contained
*Uses US 5063, PSL 1865 Key Switch 3901

I Spaaker 3515
Now you can assemble a really effective intruder alarm at this low price using
tned and tested Riscomp modules. Supplied with full instructions, the kit
contains everything necessary to provide an effective warning system for your
house or flat. With a built-in LED indicator and test position the unitis easily set-
up requiring no instatlation. it may simply be placed on a cupboard or desk
Movement within its range will then cause the buttan sren 1o produce a
penetrating 30dbs of sound or even 110dbs with an additional speaker. At
parts included and supplied with full instructions for ease of assembly. Size
200 x 180 x 70mm. Order as CK 5063

» [ » "."
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SIREN & POWER
SUPPLY

MODULE
PSL 1865

only
£9.95 + VAT

A complete swen and power supply module
which 1s capabie of providing sound ievels ol
110dbs at 2 metres when used with a horn
speaker. In addition, the umit provides a
stabised 12V output up to 100mMA A
switching relay (s also included so that the una
may be used in conjunction with the US 5063
to form a complete alarm.

only
£13.95 + VAT

*3levets of discrmination against false alarms
*Crystal control for greater stability
«Adustable range up to 25t

*Built-in delays *12V operation

This advanced module uses digital signal processing to provide the
highest level of sensitwity whilst discrminating against potential false

alarm conditions

ULTRASDNIC MDOULE
ENCLOSURE

only .. ®
£2.95
+ VAT,

- -

o

Sutable meat enclosute for housing an
individual ultrasonic module type US 5063 or
US 4012, Supplied with the necessary
mounting pillars and screws etc. For US 5063
order SC 5063, for US 4012 order SC 4012

FULL
RANGE OF
ACCESSORIES
STOCKED
SEND SAE FOR
DETAILS

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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. ) Access
» RO » -
A 2{0 U = AU i slele
U4 74 6( RO » DA H » [ 0
TBAT20A 2.48 | TDA2581 2.9
'NTEGRATED CIRCUITS TBA750Q :.3: ;DAzsez 2.968 NEW BRANDED CATHODE RAY TUBES- Please allow additional £3 per tube for carriage
TBABO0O DA2593 2.98
124 2.80 1 MC1351P 1. STK437  7.08 .88 | TDA2600 8.80 |, D14-173GR 65.00 | M19-100W 88.00 | M50-120GV 65.00
AN214Q  2.80 Mc‘,’i, ._:: STK439 7,98 }522}3’;5:_2: TDA2610 2.80 |A1865/20 08.00 | 14.181GH/90 88.00 | M23-110GH 66.00 | M50-120LC 858.00
AN239 280 | MC1358 1.88 | STKAST 19.80 | Toagoom 0.78 | TDAZ811A 1.98 |AW3ET1 28.00 | 110 451G) 88.00 [ M23-112GM 68.00 | M61-120W 78.00
AN240P  2.80 | mC1as18CP TA7081AP 1.80 | TRAs20Q 1.48 | TDA2640 3.80 |CMEB22W 19.90| D14-181GM 83.00 | M23-112GV 88.00 | S6AB 3%
AN264 280 | 7,80 TA7108P 1.80 | TRAss0 2.80 | TDA2680A2.78 |CME822GH 28.00 | 1)4.481GM50 89.00 | M23-112GW 685.00 | SE4/D-P7 48.00.
ANB12 248 | MC1495 3.00 | TA7120P 1.88 | TBA9Z0 .68 | TDA2000 2.48 |CME1428GH 48.00 | 14.182GH 89.00 | M23-112KA 88.00 | SE42BP31AL 88.00
AN3GL 280 | MC1496 .98 | TA7129P 2.80 | TBASSO/2X TDA3310 2.98 |CMEl428w 28.00 | 14.200BE 89.00 | M23-112LD 88.00 | SE42BP31 85.00
AN7140  3.80 | MC145108P TATI30P 1.80 238 | TDA400 280 |CMEIS2awW 99.00 | 014-200GA/50 88.00 | M24-120GM 89.00 | SE5FRGT 85.00
AN7145 7.98 | TA7137P 1.00 | TBA990 1.4 | TDA9503 3.48 |CMEMAIIGH 35:99 1 D14-200GM 78.00 } M24-120L.C 89.00°| T937 88.00
ANTIASM 3.98 | MC1723 0.80 | TA7176AP2:96 | TBAssoQ 9,49 | TDA3560 3.9 |CMEIIW 30.00 | D14-210GH 78.00 | M24-120WAR 89.00 | 794N 68.00
ANTISO 298 | MC3357 278 | TA7193P 3.98 | TCAz7o 1.80 | TEA1009 9.8 |CME202GM $5.99 | Dre-270GH/50 78.00 | M24-121GH 88.00 | 1945 88.00
BAS21 338 | MCaa01L 2.80 | TA7203 2.8 | TGA210SQ UPCseeH 2.98 |CME2024w 45:901 pra-atow 110.00 | M28-12GH 88.00 |y4150LC 85.00
CA1382E 1.78 | Mmi2318 1.78 TA7204P 2.18 1.80 UPC575C2 CME2325W 48.00 | 14.320GH/82 88.00 | M28-13LC 49.00 | /5004 59.00
CA006  0.48 | ML232B 2.80 | TA7205AP 1.8 | TCAsso 2.80 278 |CME3128W 48.00 | 14.340GH/KM 48.00 | M28-13LG 49.00 | y5004.D 59.00
CA3123E 1.88 | MSMs807 8.78 | TA7222AP 180 | TCABO 2.08 | UPC1025H CME3132GH 4309 | p14-340Ka 48.00 | M28-13GR 49.00 | yg001GH 83.00
CA3MOT 198 | PLLosA 878 | TA7227P 428 | TOASXS .68 1.08 |CMEISSW 43.90 | D16-100GH 85.00 | M28-131GR 88.00 | y6007DP31 89.00
ETT6016 2.80 | SAAS00A 3.80 | TA7310P 1.80 | TCA%0 2.80 | UPC1028M CRET400 28.00 | D16-100GH/8S 0.00 | M28-133GH 88.00 | y6008GH 89.00
HA1330A 2.88 | SAA1025 7.28 | TA7313AP 2.8 | TCA340 .68 198 |CV429 3900 | D16-100GH/67 88.00 | M31-101GH 88.00 | y5034WA 89.00
HA1366W 2.78 | SAS5605 1.78 | TA7314P 2.08 | TDA440 2.0 | UPC1032H CV1450 38.00 |.116-100GH/79 69.00 | M31-162GR 88.00 | vgosGLA 89.00
HA1377  3.80 | SAS570S .78 | TA7137P 1.00 | TDA1001 1.98 180 SV 19:93 | D16-100GH97 88.00 { M31-182GV 83.00 |y, 49.00
HA11S6W 1.80 | SASS80 2.88 | TA7314P 2.98 | TDA1002A 9.98 | UPC1156M Cvaies 15-09 | D16-160GH ©9.00 | M31-184W 85.00 |v6052GR 68.00
HAISST 208 | Sa/5B/T/U TA7321P 228 | TDAI003A 3.98 a7s |GV 18:09 | D21-10GH 88.00 | M31-184GH 88.00 | 6064BPI1 63.00
LA1230  1.08 1.00 | TA7609P 3.98 | TDA1004AB.98 | UPC1158M AL 1800 | pe7.36 38.00 | M31-184P31 88.00 | vg064CLA 68.00
LAdiz 208 | si0018 708 | TA7611AP 2.98 | TDA1006A 2,80 ors |Cvoiie 3309 | pB738 85.00 | M31-186W 09.00 | v60goGH 83.00
Lo 298 | 519178 6.88 | TAAIIOA 1.98 | TDA1010 2.48 | UPCI167C2 Svx 88,00 | 0673 58.00 | M31-190GH 33.00 | veozorat 49.00
LAa1P 1.98 | 511310 1.0 | TAA320A 1.98 | TDA1035 1.98 m:‘” 29.80 | DG7:32 48.00 | M31-190GR 88.00 | 76164 88.00
LA4420  1.98 | SI1327 140 | TAA350A 1.98 | TDA1037 .98 | UPC1181H {1oGH DH3.91 88.00 | M31-190LA 88.00 | y7530 89.00
LA4430 SL1327Q 1. TAASTO 1.8 | TDA144 2.18 1 D10;2100H $3:99 | oH791 48.00 | M31-191GV 85.00 | y7031GH 89.00
LALO0 418 | SN76003N 3.98 | TAAG61B 1.98 | TDA1170 4.98 | UPC1182H Dio;210GHee8 98.09 | oprs 35.00 | M31-220W 89.00 | \7031/674 89.00
LAd422 2580 | SN76013N 3.98 1,70 | TDA1190 2148 208 |D10-Z00M 35:59 | oprs 38.00 | M31-270GY 88-00 | v7035A 49.00
LAdG! 388 | SN7602IN .98 | TBAIZAS/E/- | TDA127003.98 | UPC118SH o2 ‘o0 | DN13.78 35.00 | M31-271P31 88.00 | v7037GH 45.00
LC7120 328 | sn7s03aN 1.00 | TDA1327 1.70 3.98 |D10/293GY/50 9%.90 | F1e-101Gm 75.00 | M31-271GW 88.00 | yg004GR 88.00
LC71a0  3.80 | SN76110N 089 | TBA32s .80 | TDA2002 .98 | UPCIi9Iv 180 | D13-30GH 4920 | F1e-1010 78.00 | M31-271W 88.00 | vB006GH 88:00
LC7131  8.80 | sN76115N 1.28 TBA39%6 0.78 | TDA2003 2.98 | UPC1350C D13-47GH/26 99.00 | F21-130GR 78.00 | M36-141W 78.00  vgo10A 88.00
LCn37  B.80 | Sn7s131N 1.30 TBA44ON 2.88 | TDA2010 1.98 2,98 | D1347GH 88.00 | F21-130LC 76.00 | M36-170LG 78.00 VCR139A 11.80
LM101 18 | SN76226DN TBA4S0Q 1.28 TDA2020 2.88 | UPC1353C D13-51GL/26 88.00 | F31-10GM 78.00 | M35-103GR 83.00 | 28P1 9.00
LM324N  0.48 2.08 TBAS10 2.80 TDA2030 2.80 2. D13-51GM/26 ©8.00 | F31-10GR 78.00 | Mag-120W 88.00 3pP1 11.80
LM380N8 1.80 SN76227N 1.08 TBA510Q 2.80 TDA2140 3.98 | UPC1365C D13-450GH/01 88.00 | F31-10LC 78.00 | M38-120WA 88.00 3DpP1 11.80
LM3%NB 1.78 | SN76533N 1.88 | TBAS20  1.10 | TDA2151 1.98 D13-471GH/26 88.00 | F31-10LD 78.00 | M38-121GHR 88.00 | 4EPy 30.00
LM3BIT 298 | SN76544N 2.88 | TBAS20Q .40 | TDA2160 2.80 | UPC2002M 69.00 | F31-12L.C 78.00 | M38-121LA 88.00 | 34/0BM 88.00
LM3%N 380 | SN76570N 1.00 | TBA530  1.90 | TDA21%0 3.98 1.88 | D13-810GM 80.00 | F31-12LD 76.00 | M38-122GW 88.00 | 3wpq 18.80
MS515131 2.30 | SN76650N 1.48 | TBA530Q 9.10 | TDA2521 3.28 | 555 0.38 | D13611GH 89.00 | F31-13GR 78.00 | M33-140LA 88.00 | 58P1 9.00
MSISSL  2.98 | SN76660N 0.90 | TBAS4W0 1.28 DA2522 1.88 | 556 0.80 | D13-611GM .89.00 | F31-13LO 76.00 | M3e-142LA 88.00 | 55HP{ 30.00
515211 1.80 | STKo4  7.98 | TBASS0Q 1.8 | TDA2523 208 | 723 0.80 | D13-630GH 89.00 | F31-13LG 78.00 | M38-341P31 88.00 ' 5BHPIFF 30.00
MB3712 200 | STKOI1S B.98 | TBASS0Q 1.98 | TDA2254 $08 | 741 0.38 | D14-150GH 78.00 | F41-123LC 168.00 | M35-344P39 88.00 | 5BHP3Y 30.00
M re0p 280 1 STi25 19.96 | TBASGOC 1.48 | TDA2330 1.98 | 747 0.80 | D14-150GM 78.00 | F41-141LG 188.00 | M40-120W 89.00 | 5Cpy 10.00
MC1307P 1.00 | STKp43 9. TBASS0Q 1.48 | TDA2532 1.95 | 748 0.38 | D14-172GH/84 89.00 | F41-142L.C 188.00 | M43-12LG/01 88.00 | 6EP7/S 39.00
MCI1310P 1.98 | STKo78 11.08 | TBASTO 1.00 | TDAssde .08 | 7808 0.80 | D14-172GR 88.00 ( M7-120W 19.00 | M44-120LC 88.00 | 13BP1 13.80
MC1327  4.70 STK415  7.98 TBAG41A12 TDA2541 2.48 | 7805 0.88 | D14-172GV 88. M14-100GM 48.00 | M44-120GR 88.00 | 138P4 17.80
38!339 ?g STK433 898 | a.:g TDA2560 2.48 | 7812 0.85 | D14-173GH 55.00 m;mg{n ';:-z MSO-I%: z-gg 17DWP4 ::-z
(STK435 7. TBAGSIR 2. 98 | 7815 0.88 | D14:373GM 5 .00 | M50-1 .00 | 3271085 !
MC1asop oipg _LSTHASS 798 [Daenl 29 gt SV Wiincs 17800  aoD/seB/ss0/mL  18.00
SEMICONDUCTORS VIDEO SPARES .. .o.vme 8 g o
A BFXBS 028 Akai VS 3300/9500/9800 £375 48.00
AAYI2Z 028 ] BC192 040 | B0 040 | pives oy Haaos Fergusonav 16. ‘€450 | 55451GM 75.00
AC126 0,48 BC182LB 0.0 BD242 0.88 Suitable for Ferguson 3v00, 3VO01, VCEHR 80.00
BFYs1 021 SOy eor Ferayson 3V JVCHR 3330/3600 . 4.50 § 9442€1 .
AC127 020 | BCES 040 | BDME 078 | prve, oan ot B 23, 324, V29 v R 3360/3660 4.50 ¥ 55447GM 78.00
3V30, 3V31.'8903 and many JVC, Akai i
i o3| sy egs | mye o3| BNX o3 e o e
Al ? o SDa0 088 mives 178 Suitable for National Panasonic Panasonic NV3000B 75 | 77093 7950
Cl41 028 BC24 090 | 80434 0.85 | pRio o028 500, 7300 3508, P ic NV 7000 50 | TAPR HEADS
ACI4tK 0.34 | BC207B 043 | pp43r  o78 NV333340, 2000, 3000, 7000, 7200, 7500, Panasonic 0
AC142K  0.30 BOZ08E  0.43 BR101 049 . 8170, ., _ 8600, 8610F, 8620, PunasochVBﬁOOB/sstNOH‘ Mono Head 1.80
J 3 BD438 078 | priz o0.88 TIP125 0.68 Blaupunkt RTV 100E, 200, 202, 211, - £3.75 | Auto Reverse 340
:g:gK o2 ggg:gl_ o0y | oo 088 | By 098 Tipis 978 31ss 22552 RTX100. 500, 224, §anyoVTC 5500, 273 | Stereo Head
d ' -Sam; -
ACI 0328 | Bo2i2lA 0.08 | Son® 0881 BRCAMI 148 TiPve 278 £28.80 S.iapio tor S8 C5,8 C7. om0, 390
y BRY39 048 TIp1s1 2,98 8080 Toshiba V5470, V8600, V8700 £3.75
AC187K  0.28 BC213 0.09 BD701 128 BTI00A/020.88 TIP2955 0.80 4HSS .75
AClo 028 | BC2sL 0.09 | BOTG2 928 | prigg 449 i % Video head cleaning tape (VHS 5375 M ax00
ACIeeK 037 | BC214 008 | BO7 080 | Ariie 920 'Tr:g305 ° m £34.80 Auto Wet/Dry) 9 tepe (e 50 578 | PezsiBam 19.00
ADuZz 078 | BC2MC 000 | BOXZ 180 | prie 348 —eon, oo , A Sony SL 30008 575 | XP1002 29.00
AD143  0.82 BC214L  0.09 BF115 0.38 1 d P83B % Video Head Aeroscl Cleaner £0. Sony SL 8000/8080 4 XP1117M 24.00
B8T120 1.88  ZRF0112 18.80 Video Copying lead and connec- s 38.00
AD149  0.70 | BC237B 0.09 BF119  0.88 £40.80 * Video Copying SonySLC1J7
" BU10S  1.88 ON1100  6.80 torkit'Zv ....... £7.95 ToshibaV7540. .00
Ao o:|acm s | s oam| B i 2% ok ' "
. . BF154  0.20 y
ADlev2 080 | Beasia 042 | BRiss 022 | o 138 s 039 | DIODES a2 .
A% 080} BCasaa 048 | BFIG0 027 [ Buim  fe s ol40) 4Watt2R4-10K 0.20
AF114 198 | BC258 028 BF167  0.27 | giaos 88 o AA119  0.08 BY2108000.33 IN2IB  2.98 BSD 8.80 | 7WattR47-22K 0.20
AF121  0.80 | BC258A 039 | BF173  0.32 | pusgs 130 N0 940 1 gays 043 BY23 090 IN2C 298 | oo 0.28 |11 watt 1R5-15K 0.28
AF124 088 | BC284 0.30 BFI77 038 d 2N3054 089 | Bat4s  0.18 BY298-4000.22 IN2IER 298 BIGSKTDO.28 |17watt1R-15K 0.30
AF125 038 | BC30 030 | Bri7s o8 | SU28 139 oN3oss 082 | pavg 0.38 .

ZENER DIODES | THERMISTORS

0000000000000000N
calaasnansReapes

AF139 0.40 BC3078  0.09 BF181 0.20 e

Bl :" 2N3705 020 | BAX13 Y 6WBZXN5 :v12 0‘;150 , VAt 023

2N3706 0.12 BAX16 X 9V1 1 056S
I N T BEies 029 Busw 238 N7 042 | BBIOS 099 BYXSS600.30 INem o Ty 12V 130 16w tev | VATIOL 2.70
i BUSGBA 1.98 7N3733 9,80 | BTI51 0.7 BYX716009.40 IN448 O, 1oy 20 zzv 24y arv | VATHGS s

4.50 BC338  0.09 BF185 0.28
AUID? 380 | BCaTA 043 BFio: oOg¢ | BUS2%E 180 | oN37y3 278 | BYI28 040 BZX61  0.48  (N5401 FEsH S

BUBD? 226 y BY127 041 BZY8d 0.40 N5z O,
Ayno  asa | Bosst 038 | BFi9s 099 Giveo 248 | oz 138 | BUIT 041 BZYE woad N2 0.
AY102  2.88 | BC478 020 BF196 0.4 | BUveoB 1.70 | oN4427 1.98 | BY164 045 CS4B 4.80  IN5406 .
BCI07A  0.91 BCS27 0.20 BF197 0.114 MJ3000 1.98 N44a4 "'5 BY176 120 CS10B 8.48  IN5407 . u"m
BCI078 041 | BCS47 090 | BF1es  0.16 | Myt oren 5294 042 | BY79 0.6 OA7 009 INs8 O, BZY88 0.07
BOIA one | BEHe, 949 | BEm o4l wiesso Nsze  oag | VN2 088 OA% 008 T4 o VIIVIVIIVEIVBAVS | | emenanke
BC106B 0.12 | BOsso .44 | oro 940 | MIES2 048 | onsos  0.80 Erie) lamo) oAl (908, g (o0 4V7'5V1 5V6 6v2 6V TR175 £2 25 ea
8C109  0.40 | BCss? o8 | oradl 9981 wmyEzess Ns4ss 048 | peadd 240 O, o0 V5 6Y2 V1 10V 11v other prices on
e a BF245 0.30 MPSA13 0.20 ON5496  0.98 g N g Socket for 813 12V 13V 15V 18V 20V request
1098 042 | BCSS7B 008 | BF2s? 028 | mpsags 0.30 2SA320 0.98 | BY208-8000.33 1N21DR 2.9 9.80 [ 24V27vaov
BC109C 0.92 | BCSS8  0.10 BF258 028 | MRF237 4.9 2SA715  0.80 ; "
BC114A 0.09 BC639/10 0.30 BF259 0.20 MRF450A 25C495 o:,o
BCit6A 0.98 | BCY®A 180 | Br27t 028 1396 | 2501  0.80 LINE OUTPUT T T T o ——
BT Qa9 | Bous 030 | BRa3 048 | MAFesa 17.80 | o o9 TRANSFERAS s T CVC20 6.3s HEATSINKCOMPOUND 1,00
. BF338  0.34 | MRF454 26.80 | 25Gi006 0.p0 | DECCA 100 . ITTCVC30 6.38 FREEZE IT 0.98
Sl om | i oar | om| i s | DGR 2% | dccAvmuovo  gs | mown 3% | e, 38
sci o020 | sots 42 | BF:8 032 | MRrars 208 | 53¢ 170y 220 DECOA 229 8.28 RANK T20A 8.01 SWITCHCLEANER 0.68
BC141 028 | BD 2 gao BFs o3 | MRe4? 40.00 | o5C1i73 1,98 GEC 2040 8.95 THORN 3000/3500 7.57 D40 1.28
86 ; y Bros 038 | oW 188 | 25cixs 140 | GRome 1500 15.48 THORN 8500 880 PUSH PUSH MAINS SWITCH
142 021 | BD1B 030 | BFy 0.68 | OC23  1.80 2501207 1.78 GRUNDIG 5010-6010 THORN 9000 8.00 (DECCA, GEC. RANK. THORN
BCt43 024 | BD137  0.32 BFS71 028 | OC28 228 | 5oc e om0 2222,5011-6011 13.48 UNIVERSAL TRIPLER s.48 ETC) 1.02
BC147A 042 | BD133 030 | BFasd 049 | OCas 228 2SC1449 080 | (TTGVC20 8.20 PYE IF GAIN MODULE 8.09
BC1478  0.12 BD139  0.32 BF422 0.32 | OCe2 0.78 ' 26 ANODE CAP (27KV) 0.89
ows i) n ow ) o) S M |mem ) DA 3 [
B’ o000 | Bow4. 340 | Bres7  0a2 O%s 988 | asciaus 2.88 | PHILIPSCo 8.09 DECCA30(400-400350V) 2.8 PUSH BUTTON UNITS
BC153 030 | BDISY 088 | Dree O30 o 25C1953 0.88 | PHILIPSG 93:39 DECCA 80/100(400/350V) 2.99 DECCA.ITT.CVC206WAY  7.95
y BF487 0.863 ocn 0.88 PYE 725 10.98 A 17 -200-400-350V) 3.88
BC157  0.42 BD160 1.80 ¢ 25C1957 0.80 . DECCA 1700 (200-200-- } ITTCVCS 7 WAY
BC155 000 | BDi16s o088 | BF3%5 023 75 0.98 | 55C1989 1.98 RBMT20A 12.40 GEC 2110(600/300V) 228 PHILIPS G& (550) 6 WAY
8 BF597 0.28 | OCe1 0.80 25C2028 1.18 TANDBERGE 90" 11.15 ITT CVC20(220/400V) 1.80
30‘59 0.09 39‘79 °-;’ BFRI 023 | OCI6W 280 | ,2co0 g0 TELEFUNKEN 711A 11.48 PHILIPS G8 (600/300V) 2.28 VARICAP
BC:“B g-f‘ Di%2 070 | BFR4 023 | Ro0eB 148 | 2352020 198 | 1rioRN 1530 9.50 PHILIPS G (2200/63V) 1.49 ELC1043/05 MULLARD 8.85
Gine A% | oot 083 | prmm 028 | Room 148 | 230207 o8s | THORNBOO 9.20 PHILIPS G11(470/250V) 238 ELC1043/06 MULLARD 8.65
BC171  0.09 BD202 0.88 BFR8S 0.30 | R2322 0.88 | 55co00 298 THORN 9000 9.95 U321 8.2%
s sie| GBS G | ik nem g Benmim ) momas 43 roremonerens
8C172 0140 | BD22 0.48 g:?f; ;:;: 22;% 633420/.:0 25C2314 0.80 | TRANSFORMER3000/3500  9.70 STANDARD VERTICALPOTS 0.42
BC1728 0.490 | BD223 080 | Giri3 038 | Roateses 0.80 ggg:‘o g-:: MIN.VERTICAL POTS 0.12 20MM ANTI SURGE FUSES
BCI72C 040 | BD225 048 | prvei 080 | Hony® 980 dScauin 098 SOLDERING EQUIPMENT STANDARDHORIZONTALPOTS 100MA-800MA 15peach
BCire. o0e | Boa o8 | B2 088 | Skest 4.8 | 35Dl T8 | cowartoxton 4.59 MIN HORIZONTALPOTS  0.12 1A-SAMP 12pench
BCI74A 0. BOzo4 038 | gE@ 030 | TP 040 | 3N>1i 298 | WellerinstantHeatGun 19, CONVERGENCE PRE-SETS  0.30 20MM QUICK BLOW FUSES
8o oos | Bbz6 048 Bxes o33 | TIP2C 042 |askes  0:86 | 240vweller Marsman 474 SLIDERSLOG 0.48 100MA 8peach
5C178 048 | BD27 040 | oryes 030 | Tipeid o8 V2Kito Solder 60741 6.05 SLIDERLINEAR 0:48 OO ASETAE a5 sach
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PHONE
0474 60521

3 LINES

P.M. COMPONENTS LTD

SELECTRON HOUSE

SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD

SEND,

ENT DA11 8HD

A DN FROM O
S QQvo2-6 200 [ 282 8980
TOCK OF BRANDED VALVES 1 300 | :)odvoafwuul-
A1714  24.80 | EBCY TEL500  1.40 . ar, 18.00
As 1180 | €85 o0 |IELSH 140 480 | A&Gvos-20a 1.00 |} 0Qvas-10 8.80 b
A267 1180 | EBFs0 088 | ELsco 828 | M81%5  eso 0.68 | 2CHA 480
A214 1498 | EBFE3 088 | ELste 6.8 | M81% 880 | oqyos.208 100 | 2C3BA 36.80 1.80
650 | EBFE5 0.98 EL82  3.68 MB204  8.50 0.78 | 2C40  37.00 198
A2 2080 | EmFes o70 | ELB2t 880 | .mZZ 280 | cavosoa 088 | 262 2980 280
A299 37.80 | EBFe3 o098 | ELS2 1298 | M2t 200 s 1 2C51 178
A2re; 3780 | EBL1 280 | EMi 00 | MBX 380 | qovorse prisd 178
A2000 1180 | EBL21 2,00 | EM4 o0 | MEw0I 2080 —
A342 2400 | ECs2 078 | EMso oo | MEN42 2980 | q70340 120
A3283 00 | EC’0 178 | EMa1 o070 | MElS01 14.00 42.80 e
AC/THI ECB0 @80 | EMB4 188 | MHs 280 | o550 180
CT22 ECei 798 | EMes 3.8 | MHLDE 400 | a55540 300 b+
AC/S2PEN ECss  to00 | EMs7 280 | ML4 480 | Gge4p g0 78 | e ]
080 | ECas 100 | ENG2 1880 | MS4B 880 | G5o5i; 4ms 5% | oo S
Azl 13000 Il s ol (ERe:  Giee N7 1289 | Gstoes 4o 250 | B> e
EC91 ENg2
Ao, 800 | Ecwm 58| Estrse 1408 | N oss | O31010 $98 380 | mex a0
M, 4% | E Ta | SR aEm | Oh,, 488 | 391 sy oA que
. %5 7.00 5 o 51200 3.98 10 &
ARPM4  1.28 | E EY81 OA3 2.50 E 278.00
ARrss 380 | ESY, 4ond0 | Eves ¥30 | Q82 oss Ooioe |aee 108 || mon  Jear
AZI1 4.80 | ECB8010 12.00 Evs4 ses | Of2awa 280 Qs1205  3.98 3| @ v
Bls3 200 | EGC 380 | Eveesr o080 | 952 280 QS1206  3.98 3A/167M 10,00 478 | 803 1498
Bso €100 | ECCu  3s0 | Eves 088 9% 180 | gsixs 108 3A2 a8 188 [ &5 39.00
ECC35  3.80 91 880 E Q81207  0.90 S48 I E
85814 ECC8! 148 | Evsooa 180 | SM¢ 100 | gsige  o.90 1.10 0 (3500
CIK 19.00 ECC81 Special EY802 0.70 OMsB 3.00 Qs1209 3.1 0.98 1.88 811A 18.00
CaJA uali €235 g OoME 178 8 338 198 | 813 2380
Gea 000 | St oes | €240 o078 | omPs 280 | S0 180 0.68 280 | 8208 1480
Ciizc 7000 | ECCez  Mul- | EZ41 218 ORPSO  3.88 | Gsi212 230 200 320 | s 0800
ard 1.50 80  0.78 280 Qs1213  8.00 280 | 8
C1134 32,00 | EC EZ81 P41 2.80 A 4.50
Cliea118:00 | Phnps 18 | E2%0 928 | PaBcw oso | SN2 219 320 | 8724  26.00
C1150/1 I F6064 2.98 0.78 Qua? 2.08 873 80.00
138, Fwasoo 298 | P88 078 ol .50 250.00 148.00 | 834 8.50
Ci534  32.00 GS5/1K  9.00 ,;"ggz 3.80 Vot A VedoCizKan ool | 12 te:00
CCA 2.00 G180/2M  8.98 7 110 Qvos-25 1.7 y
cCcaL 0. A 1.10 .78 V241C/1K 398 S3A 13.98
otss 209 CmeMullard | Pa0 128 | Sueoa029-80 095 | %54 1.00
CV Nos Prices G240/2D  9.00 PCC84 0.40 958A 1.00
on request GCloB 17.80 | PCC&  0.84 QVOB-100 298 | 1209A  0.60
Dia  20.80 GCiop_17.80 | FCC% 070 1 480 | 1819 280
D83 120 GC10/4B 17.80 C8 070 | Gv3y25 88,00 r-o T
DAYl  22.80 GC10/4E 17.80 | PCC188 070 | Avioss 70.00 280 | 17 2500
DA®2  17.80 GC12/4B 17.80 C805  0.70 QY4400 7 ls27 28.00
DASo GDsow 800 | PCC806 0.80 35 o0 1700 | 2050 398
DA100 125.00 GDT120m 8.00 | PGER2 080 RiE  12.00 3380 | 2050w 4.80
DAF91  0.48 GN4 e.00 | PCF0  0.88 Ri7 9.00 3545 4.00
DAF91  0.70 GN10 1800 | PCFB2  0.80 il 180 1080 | 4313C  4.00
DAFSS  1.00 SR1oe 408 | PCFa¢  o.88 Rig m 00 070 | 420 000
oc7o 178 GS10C 18.80 | PCFE6 120 | gy 120 4B5518 118.00 380 | Sz 080
DC0 120 GS10H 12.00 | PCFe7 - 040 R0 85.00 4BOTA  1.78 098 | se51 280
DCXe-1000 G312 1200 | PCF200 1.0 Reizs g 4BZ6  1.98 058 | 554 198
12.00 e 1400 | PCF01 180 RGeS 4654 89.00 080 | 5663 1.98
DCX4-5000 GTICS/S PCFe00  0.40 1 41254 7280 400 1.88 | 5670 3.25
25.00 PCF801  1.38 RG3-250A 3.80 4-250A  79.50 e 1.78 P 148 | 5672 4.80
DETi6  28.80 GTE175M 8.00 | PCFe02  0.80 RG3-1250A 4-400A 87.50 0.48 120 | 2Z6  3.45, | 5687 4.50
DET18 28.50 GTR150W 1.00 | PCFE05 1.28 4C27 28,00 3.50 3.18 g}LU& .80 5692 3.80
DET2  38.00 GU20 3s.00 | PCFeos 1.00 - 4C28  28.00 280 150 B1  39.50 | 56% 3.50
DET24  39.00 GXUt 1380 | DCFBoe 128 RK2K25 €2.80 4CBS  1.98 2.08 138 | 2489 39.80 | 5704 3850
DET2S GXUs 2400 | PCH20 1.80 RK-20A 12.00 4CX2508 49.00 1.10 1.80 | 25LEGT 1.78 5718 .18
DFs1  0.70 GXU: LB2  0.86 RL16 1.80 4CX2508 1.8 280 | 2BG6 178 | 5725 2.80
DF92 0.60 1480 | PCLB 280 RPL1S  12.00 EIMAG £50.80 280 138 | 2C  19.80 5726 1.80
DF%s  0.68 Gvsor 1.0 | FCLB4 078 RPY13  2.80 M 1.80 {38 | 2KQs 880 | s727 1.98
DFe7 1.00 Gvsoz 1.00 | PCLES  0.80 RPY43  2.80 2.80 135 | XC17 040 5749 2.80
DH83 1.20 G230 1,00 0.88 RPYBZ  2.80 1-1 4CX250K 8C18 2.80 | 6SK7GT ¢.38 AC18 1.48 5750 1.88
DH7?  0.90 GZ31 100 | PCLE0OC 0.80 RR3-250 18.00 .80 . | EIMAC 98.00 6CA4 498 | 65L7GT o.as | XFS 0.95 5751 2.98
DHT® 058 Gzi2 .00 | BCLXS 090 RR3-1250 XR1-3200A iCx350A08.00 | 6CA7 380 | 6SN7GT 138 | XFLI 100 | S763 4.98
DHi49  2.00 G233 480 | PD500 380 .00 o080 | Cxaor 79.80 | 6CBS 308 | ssQ7 38 | XFL2 138 | BuA 328
DKt 0.90 Gz .18 | FDS1I0  3.88 RS613  48.00 | XR1-6400A 4CX15008 Bs 198 | 657  1ps | XFLIZ 088 A 680
DKe2 120 Gza7 480 | PEN25 200 RSE85  84.98 '90.80 6CDSGA 4.80 | 6U4GT 178 | XFLI3 190 | 5840 3.80
L3S 2.80 HAAB! 1.00 | PEN4DD 2.80 RS688 82.18 Y65 .95 4GS7 228 6CFB 1.80 | sus .98 | NFLI4 128 5842 11.00
OLe3 1.00 HABCa0 0.0 | PEN45  3.00 S6F17  8.98 | Y503 28.00 | 4GV7 228 8CG7 228 | 6UBA 180 | %L 0.45 5847 10.98
D70 280 HBCS0 0.78 | DEN4SDD 3.00 S6F38 2098 | vees  1ho0 | 4céa sae | 6CHe  &es | evear 1m0 | L5 0.0 | So70 6.50
o3 280 HBCo1 El SuEw2 Y070 13000 | 452 78.00 | BCL3  388'| &X2N  1.00 Lir 980 | 5856 1398
DLot 150 HFgs  o.78 | PEO525 36.80 §30/2K 12,00 | vD1100 78.00 | 4KTe 180 |6Ctse 328 | 8x4 150 | 0P4MR 1.00 | 5634 30.80
DLo2 0.98 HFg4 1.80 | PEOS4ON S$104/1K 10.00 1060 4X150A 38.00 6CLBA 200 | 6X5GT 1.00 | J0P12  1.00 5899 4.50
blw 110 Hikso,  yios S100/1K 18:00 | Yitoco T ooo | sanoop e.s0 | BCM5 180 | exsGTy .00 | XF18  0.80 | 5% 2.00
Dis4 2580 HLZK 408 | PFL20 0.8 $130 898 | Vi 2000 | sA1scM o00 | 6CM7  2.88 | exaa 228 | 2F10 100 | 5965 2.25
DLos  2.80 PL21 2.80 5130/P  8.98 | v i) 80.80 | 5A163K 10.00 | 8CS8 078 .| 7A6 480 | ¥PLT 280 | 6005 1.65
DLS10 1380 HLee oo | P36 oee SC1/800 8.00 | Yvii0s0 $8.00 | 5A170K @.28 | 6CS7 088 | 7A7 2,00 | 2PLI3 060 | 12 1600
DLS1E 10.00 Hlee a0 |Pus 180 SC1/1100 8:00 | YL1ow temen | 5a-206k 10.00 , | 6CW4 @80 | 7aD7 178 | NFLI¢ 178 | &2 3.
DM70 1.8 H129DD 3.80 | DLE! 0.72 SC1/1200 8.00 | Yiiur: on.0n | 5Ai8oM 900 ' | 6CYS 100 | 7aU7 1o | 3MSeA 880 | 60S7
DM180  2.78 HR2 200 | PLElA 072 SC1/1300 8.00 | vl1200 89.80 | 4AMe 418 | 6CY7 288, 786 350 | BAIEM 6058 308
DYst  1.80 Hyse 100 | FL82  oeo $C1/2000 9.00 | z77 120 | samMs  g.48 | 606 2.80 || 787 280 19. 6060 228
Dvss/e7 0.88 HVRz 300 | o8 0.62 SD600OM Z00C 900 | 5ANS  ta30 | €DCS 2.8 | 7C6 2.80 4.80 | 6062
DYs2 072 Kaie eeoo | L84 078 00 | Zase 900 | 5AR4 @00 | €DJ8 088 | 7E7 2.60 | 3L8GT 2.00 | 6063 2.00
EBOCF  11.00 K 4800 | D88 1.00 SP4B 498 | 75055 16.00 | 5AU4 1 6Dk 1.98 || 797 80 | BW4 070 | 6064 2.98
ESOF  18.80 KT6C 700 | b 1.78 Ses) 6.00 | Zs20M 400 | 5B.110M t0.00 | 8DQ5  8.88|( 7v7 418 | BB 1.88 | 6067 1.08
EBICC  38.18 KT33C PL302  1.00 SPa2 3.00 | 2521M 6.00 | 58-254M 14.80 6DQ6E  2.80 | 7Y4 2.80 | 38HE?  4.80 6072 4.20
ESIL  12.00 KTse~ 200 | PL3ts 12.80 $8501  38.00 SBotem 19.80 | SOW4  2:48| 8Bl0 2780 [ 49KDE  8.80 | 5080
E82cC  3.80 KTes 400 | K50 098 ST 1.80 | 7749  0.80 | 5B255M 19.80 | 8EA4  4.98 6132 10.00
E83CC  3.80 KT45 4.00 PL5S00 1.10 STV280/40 Z759 19.98 5B/256M 9.00 S6EA7 2.80 61468 9.50
ESIF  B.80 KTe1 400 | PLset 18 d 760U 300 | 3B257M 9.00 | SEAE 280 6688 8.50
EBSC  9.80 KTe3 200 | PLSB 178 $TV280/80 Z803U 16.98 | 58-258M 14.80 | SEB8 1.78 6887 9.80
E8SC 7.8 KT86/CV1075 PL50O  4.88 s 19.96 | 20007 9,80 | 5C22 12800 | SEMs 280 6080 8.80
EBSCC  3.80 special yellow PL519  4.98 U42 498 | ZAt000 12.80 | 5R4GB 3. 6EM7 280 6030WA 9.50
EBSCC asss pot19.80 | LL8%2  8.98 TB25/300 ZA1001 1.80 | SR4GY 3.80 | 6EU7  g1.88 6096 850
KT6sUSA 9.06 | HL802T 3.80 68.00 | ZA1002 1.80 | 5T4 ses | 6EUB 178 6132 10.00
Special .98 KT66 GEC PL820  2.98 TB2-300 48.00 | 7C1040 6.00 5U4G 2.80 6EV7 2.96 6138 2.80
EOCC 7.98 1408 | PLSSS7 29.80 TB3/2000 ZM1005 8.00 | 5U«GB 280 | BEW7 480 61468  9.98
E90F .98 KT77 Gold | L8727 ZM1020 8.98 | 5v4G 128 | 8EWE  1.80 8157 2.80
E9TH 4.50 Lion 10.08 | bY32 0.60 TBL-2-300 ZMi021 8.00 | 5v3GT 198 | SF! 2.00 6201 848
ERCC 308 KT8t 700 | oY 080 - IM1023 798 | 524GT o0.88 | SFS 4.98 6211 2.80
ESOF  8.00 KT83USA PYBI .70 BL2-500 ZM1041 1400 | 6302 o070 | SF7 8.50 6267  2.26
E130L  28.00 10.08 | Y82 0.70 ZMI082 9.00 | 8A/203k 9.00 | 6F6G 2.00 6350 3.80
E180CC  #, KTes Gotd | FY&  0.70 TD1-100A ZMi084 1 6A7 498 | 6F12 1.80 6688 8.50
E182CC  9.00 Lion @08 | FrYee 0.68 00 | ZM1177 9.00 | 6A8G 180 | SF13 3.00 6870  11.80
E180F 850 KTwe: ‘289 | PYS00A 1.98 10312 400 | Zmi2z 88.00 | 6ACT 200 | SFM4 1.00 . 6887 9.50
Ei86F  8.80 KTWs2z 2.80 | Hyoo ™ TP25 180 | zmi2s3 400 | 6AF4A 280 | SF17 278 6873 4.80
E188CC  7.80 KTW63 2,00 PY801 079 TSP4 7.00 | zZMmi812 3.00 | 6AGS 180 | SF2! 2.80 7167 3.08
E280F  19.80 1 ktzes 280 QB3-300 §4.98 it 1.60 1A3 430 6AGT 1.98 6F23 0.60 7189 3.80
E283CC 10,00 Lé3 480 | 0851750 TT21 4500 | 1ACs 120 | 6ans  2.80 | 6F24 1.28 95A1 7199 818
E288CC 13,80 L102/2K  6.98 139.60 TT22  48.00 | 1BIGT  1.88 6F25 1.28 | 12Av6 ‘ss losc1  1.80 | 7239 17.80
ES5L 42.00 L120/2K 12.00 QBL5-3500 TT100 87.00 | 1822 10.00 12AX4GT - 7247 2.98
EBI0F  28.00 LB7-20 98.00 408 jui<ill 1824 14.98
E1148 1.00 LS9B .08 QEO3-10 4.98 1B35A 29.80 | U7 L
E152¢ €.98 M502A  80.00 wzg;)“m TY2-125A 101 / &
1 1C5GT /
EA! o8 MS7A 8000 | ore - 88.00 TY4400 85.00 | 1FD1 280 - WE MAVE MOVED AS FROM tst JULY 1965
EATS 196 Maors '%3.00 | QP25 1.0 TY8-600W 1GaGT 280 = TO OUR NEW DISTRIBUTION CENTRE
EAAS1  0.60 M80s2 7.80 | QQEO¥S IK3GT 2,80 o WELCOME
EABC80 0.70 Ms083  3.28 TYs2/250 N1 480 pen Mon-Thurs 9.00am-5.30pm Fri, 9.00am-
EACI1  2.80 Moo 780 | QQEO312 00 | 1n2 480 5.00pm
EAF42 1.0 | 150 U1B20 278 | 1p2s  28.00 + 24 HOUR ANSWERPHONE SERVICE »
EAF801 2,00 MB0SS  B.50 QQE03-20 Bg ;-3 INSGT 2,80 o ACCESS & BARCLAYCARD PHONE
ERM 8060  8.00 ' ==
oy 38 Mews 800 | QaE0E/0 us 00 | jee WA LS UK ORDERS P&P 50p PLEASE ADD 15% VAT
EB91 0.88 M8136 8.80 U6 090 | 155 0.70 Export order weicome carriage at cost
EBC33 280 Ma137 7.00 QQVO2-6 U3z 9.00 1T4 0.70 Please send your enquirias for special quota-
EBC41 1.98 it 7.88 1US 1.00 k4 tions for large quantity
Eggm 1.50, M8162 :-““ ::ovos-w Mul- 1X28B 140 S a2 ok
90 ) & ar, 1 i
9:90 M8163 8,80 | QQv03-10 8.80 ua1 sos | 2 893 oies
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INCLUDED IN THE PRICE:

— 400mAH NI-CAD Battery Pack. EBP-5N (Gives 3 Watts out)
— AC Battery charger. EDC-5

— Belt clip

— Antenna and Hand strap

FEATURES:

— Up to 5 Watts Tx output (with optional High Power NiCad pack or
DC lead)

— Battery save Rx mode. (Only 5mA current drain on standby)

— 10 Memory channels

— Programmable scan features

— Builtin ‘'S’ meter

— Programmable repeater offset

— Repeater tone burst

— Muttifunction LCD display

— Programmable cali channel

— 12.5KHz channel spacing

— 144-146MHz Transmit

- 140-160MHz Receive

ALM-203E

QUITE SIMPLY,
a new
benchmark in
2 metre
handheld
performance
and value!

ICS are proud to introduce the
new ALM-203E 2 metre handheld

transceiver from Alinco
International Ltd, Japan.
This push button, keypad

operated transceiver, housed in
a robust high impact plastic/cast
aluminium case, provides all the
most wanted features needed for
pleasurable 2 metre operation,
but at a price similar to that of

comparable, limited facility
thumb wheel operated units.
Quality and reliability levels are
well up to normal Japanese
standards.

OPTIONS:

Leatherette case

DC/DC Converter

DC tead

Speaker/microphone

5 Watt Ni Cad pack

Mobile charger stand (mounts inside car window)
30 Watt amplifier

COMING SOON:
ALR-206E 25 Watt mobile transceiver. Same features as ALM203E
are available via a key pad on the rear of microphone.

We think you will agree that at £239.00 inc VAT (plus £2.50 P&P), the
ALM203E represents outstanding value for money. Want to know
more? Send us a QSL to obtain a detailed four colour brochure on
the product.

TRADE ENQUIRIES INVITED

No quibble, 12 months parts and labour warranty.

Callers by Appointment.

All prices include VAT @ 15%. Prices may vary according to

ICS Electronics Ltd

prevailing exchange rates
a—

EN  Dept REW, PO Box 2, ARUNDEL, West Sussex BN18 ONX  mii
Phone: (024 365) 590
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ensors are gaining importance today

because of their ability to give
microprocessors senses that we humans
take for granted. After all, a thinking
machine is of little use without some
form of interface to the ‘real world'.
However, this new-found importance is
not solely due to the omnipresent micro.
Sensor technology is itself improving
and diversifying. One interesting exam-
ple is a new miniature opto-sensor
introduced by Hakuto.

The main feature of the new device is
thatitis sensitive to ultraviolet radiation,
and totally insensitive to visible and
infra-red. While the human eye is not
aware of ultraviolet (UV) light, UV has
important chemical and biological
properties.

Discovered at the start of the
nineteenth century—-justafterinfra-red-
through its blackening effect on silver
chloride, the term UV is used to describe
that part of the electromagnetic spec-
trum which lies between the visible and
X-ray regions. The generic term UV is
used for radiation with wavelengths from
4 to 400 nanometres (nm). This large
range is split into the ‘near’, ‘far’, and
‘extreme’ (or ‘vacuum’) section as the
wavelength shortens.

Sources

There are many sources of UV, the
most obvious being the sun. Electricarcs
(man-made and natural), sunlamps for
tanning, rare gas discharge tubes, and
germicidal lamps all emit UV in varying
intensity. Incandescent objects aiso
emit UV, the amount being dependent
upon their temperature. Table 1 shows
the percentage (of the total energy)
which is given off as UV with a
wavelength shorter than 400nm as a
function of the object’s temperature.

Most UV encountered is near the long
wavelength limit, because the Earth’s
atmosphere blocks the shorter
wavelength (and biologically dangerous)

Table 1 Black-body radiation of UV

THE HAKUTO R1755
ULTRAVIOLET SENSOR

James Dick describes an
interesting new opto-sensor

radiation. However, this blocking effect
is very altitude-dependent; by a height of
3000m, for example, the intensity is up
five-fold compared to that at sea-level.

Applications

As mentioned previously, incandes-
centobjects emit a certain amount of UV.
Sensors can be used as flame detectors
because the heated particles in flames
emit UV, so checking on UV intensity can
be used as a method of monitoring
flames in industrial processes or as the
basis of fire alarm systems.

in considering a UV sensor as part of a
fire detection system, it is worthwhile
remembering that smoke, rather than
flames, may be the major hazard in many
sites; a UV sensor may be of most use in
areas where the environment precludes
the use of conventional smoke detec-
tors.

Despite the pilgrimages by tourists to
sun-drenched lands, UV does have
biological hazards. Although solar UV is
largely blocked in the atmosphere,
sufficient amounts reach sea-level to
penetrate up to 1Imm into the skin, where
it causes erythema - a UV-induced
reddening-and tanning. Thisreddening,
which is often the precursor to sunburn,
is caused by two spectral regions: light
with a wavelength of between 320 and
280nm and that with awavelength shorter
than 260nm. Figure 1 shows where they
lie in the distribution of sunlight. The
typical sensitivity of the human eye and

infra-red radiation.

The currents passed by the device are
very small — quoted as a few milliamps
per watt of UV incident on the cathode
area. A bright UV source (sun, electric
arc, or high-temperature flame) might
result in the maximum photo-current of
1 microamp being approached.

Because the detector’s current is so
small there are problems when it has to
be measured. The large dynamic range
of the sensor (100dB) also has to be
matched to the measuring system. One
very simple method of accommodating
the dynamic range is to convert the
current (passed by the detector) into a
frequency, since frequency is easily
measured with a high degree of preci-
sion. The very small currents present
dictate that MosFET devices are used to
minimise loading, and these are avail-
able as simple CMOS logic ICs.

Figure 2 shows a very simple yet
sensitive circuit. From switch-on, the
current flowing through the sensor
charges C, so that the input voltage on
NAND gate 1 rises. When this passes the
notional logic threshold the output of 1
changes and, after a delay caused by
R.-C,, gate 2 causes the CMOS switch to
close and discharge C,. Hence, a simple
relaxation oscillator is formed. R, pre-
vents damage to the sensor.

The circuit is very sensitive and can
have its pulse output tailored by chan-
ging the value of C,. Table 2 details the
various count rates obtained according

\ Human
\ eye response
[
’ v
’ N
T

Y
600 800
-t e

\Yhe two regions responsible

for erythema (skin reddening}

Fig 1 UV sensor and human eye responses

1000

Wavelangth
1200 (nanometers)

, this UV sensor are also marked. Hence, to illumination.
che\;c(iriaﬁ)%:;;a?;r%){airgzeddi;s the sensor may be used as an aid for
preventing sunburn. Table 2 Count rates under various conditions
Temp:;:;urel K % Using the sensor Condition Count rate (Hz)
3000 88(7)2 Physically, the sensor is a very small daiic 0.3
4000 2'0 evacuated glass cylinder nearly 30mm . nests K ’
5000 7‘0 long with a diameter of around 3mm. The gvgl;c‘:tas Sy L
6000 14'0 caesium-telluride cathode is the photo- rlng slu.n Zt 20
8000 33‘0 sensitive element which detects the UV b .O\:‘/ta HtieS
: while being insensitive to visible and right sun 35-60
00%,
Relative intensity IS
response \\AA Y4 a0n Ya a0t

R2 180K

Fig 2 CMOS detector current to frequency circuit

OCTOBER 1985

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 29



A PERFORMANCE
M

NITOR FOR

MODEL AERIALS

P Moore outines an aerial
design aid, complete with BBC
computer program, developed
by C Bradshaw and M Kersey

1OREM Program : RADAR

20REM Written by : C.BRADSHAW
IOREM (C) C.BRADSHAW 1784
40REM

SOREM <SHIFT> exits from program.
6@REM Typing 'LOAD’ when asked for
7OREM description will load a file.
8@REM Following only have effect
90REM when points are being plotted.
1POREM F Dump display teo printer
11OREM S .. Save points

120

120

14@0CLS: INFUT"DESCRIFTION OF SYSTEM "SY$
1S@MODE4

160*KREY 1@ O. IMRUNIM

170IF ?%FFFE=164 THEN ?7%226=255 ELSE *FX220
180VDU29,640;512;

190VDU23; 8202:0; 05 03
20087%=5

210DIM L (100,11) ,KL(12D)
220FROCgridinit

23@0FROCgrid

2401F SY#="LOAD" FROCload:RUN
250

260F0OROD%=1 TO 1@
270FR0OCzerodegs
28OFRINTTAB(Z7 ,1) ;L%
29@0PRINTTAE(@,1) ; "Sampling”
302FORA%L=0 TO 90

Z10TIME=0

I2OREFEAT UNTIL TIME>=Z.1
IIOL (A% ,0%)=ADVAL (1} /S
Z4QIF INKEY(-1) THEN 640
ZSONEXT
ZOOFRINTTAB(@,1):SFC 8
Z7@0FPROCdisplay

38ONEXT

I90FROCaver age

400CLS

410G0OTO260

420

43@DEFFROC: er odegs
440REFEAT

4S@A4%=ADVAL (@) AND I
46QUNTIL A%=0

470ENDFROC

480

The BBC Basic program

49@DEFPROCdi splay

SOOFPR%=0: SVL=0

S1OPRINT TAB(@,0)SY$;SPC(20)
S20FORA%=0 TO 360 STEF 4
SIOX%=COS (RAD (AZ) Y %L (A%/4,Q%
S40Y%=SIN (RAD (A%) ) *L (A%/4,0%
SSOPLOT6F , X%#S%, Y4 #5%

S6@IF INKEY (-S56) THEN FRY%=1
5701F INKEY(~82) THEN SV%=i
SAPIF INKEY(-1) THEN 640
S9ONEXT

6@BIF FR%Z THEN PROCdump
&61DIF SV THEN FROCsave
&62QENDFROC

630

LADXFX1%,0

)
)

he design of aerial arrays has always

been either a rather compiex matter
involving much theory, or has relied ‘on
experience and a lot of luck in a‘cutand
see’ approach. The theoretical design
process was enhanced by the article of F
Houghton (G3VZM) and C A Swift
(R&EW, January 1985). This article aims
to add yet another design tool.

The principle

Once a prototype aerial system has
been designed the next step is to build it
and see if it is as satisfactory as the
designer hopes. This can be rather
expensive on a full size system if your
sums are wrong. To overcome this
problem we decided to construct a
system that would allow model aerials to
be tested. -

if the frequency of operation is
increased then the physical size of the
aerial system will be decreased. Conse-
quently, by choosing a suitable fre-
quency an aerial system may be con-
structed that is small enough to test in
the laboratory. An excellent choice of
frequency, if a suitable source is avail-
able, is 10GHz. This will allow models
to be made from tinned copper wire.

F9BFORAL=0 TO 36

1000X 1 L=RZ*X1 (A%)
1010Y 1 L=R%*Y1 (A%)
1020DRAWX 1%, Y1%
1@IONEXT ,

104@MOVE-640 ,d: DRAKGAQA, B: MOVED , ~55@: DRAWS, 550

10505COL0, 3

106@ENDFROC

1070

1@BOPEFFROCgridinit
1O9@DIMX1 (Z6) Y1 (36)

1 10QFORA%=0 TO 360 STEP1®
1110X1 (A%/1@) =COS (RAD (A%) )
1120Y1 (A%/10) =SIN(KAD (A%} )

6SOIF TAFFFE=164 THEN 7%226=@ ELSE *FX2:@,27 113BNEXT

H6@END

&7@

68@DEFFROCaver age

LEFDPRYL=Q

700FORAZ=0 TO 90
710FORG%Z=1 TO 10

T20K L AAL) =KL (AL) +L (A%, 0%}
7ZONEXT Q%

740 % AT) =KL (AL) /10
TSBNEXT A%

760CLS

77@FPROCgrid
780FPRINTTAE(0,0) ;" Aver age
79@MOVELZ (@) , @

80OFORAY=4 TO 60 STEF4
810X%=COS (RAD (A%) ) *KL (A%/4)
820Y%4=SIN(RAD (A%) ) *E L (A%/4)
83@FLOTET, X%#S%, Y/*SY
B4QIF INKEY (-S56) THEN FRZ=1
8SUNEXT

8601F PRZ FROCdump
B70*FX15,0

8800=INKEY (S00)

890 IF GET

00

?1@DEFPROCdump

20 *SCDUMF

FIBENDFROC

940

FS@DEFFROCQrid

F606COLA, 1

1 14GENDFROC

1150

1160DEFPROCsave
117@0INPUTTAB(@,0) "FILENAME?" T3
1180%0FT1,0

119@X=0PENOUT (T%)
1200FRINTEX,SY#

1210FORg%=1 TO Q%

1220FDRa%= |10 90
127QFRINTEX ,L (a%,1%)

1240NEXT,

1250CLOSEY K

126BENDFROC

1270

1280DEFFROCI 0ad
129QINFUTTAR(B,@) "FILENAME T " T4
1700%0F 71,0
1510X=0FENUF (T £}
1Z20INFUTEX,SY#

133060%=0

1 Z40REFEAT

17500%=0%+1

1260FORa%=6 10 90
137@INFUTEX L (a%,0%)
138ONEXT

1290FROCdisplay

140QUNTIL EOF £X
1410CLOSEL X

14Z0FRINT"Fress any key':i:lt
143@ENDFROC

el

NOTE: readers may like to substitute their own screen dump routine at line 920. The call in this listing works with a WATFORD system

30 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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The monitor consists of a fixed aerial
and a rotating aerial. it does not matter
whether the transmitter or the receiver
rotates, since the reciprocity theorem
states thatan aerial works equally well in
both directions. However, the aerial
under test must be mounted on the
turntable.

The microcomputer is used to sample
the field strength at regular intervals and
plot a radiation pattern.

The practice

We chose a transmitting frequency of
1GHz (30cm wavelength). Our source
was battery operated and terminated in
coaxial cable, and we mounted this onto
the turntable since this arrangement
removed the need for slip rings and
brushes.

Calibration of the orientation of the
turntable is crucial to accurate recording
of data. Two methods are possible...

1. Use a system that rotates at constant
speed and recalibrate every time the
zero degrees point passes. A timing loop
in the program is then required to
calculate the time taken to rotate
through 10° (this is the increment
between data sampies). This method has
the advantage of being cheap and easy,
but is iess precise.

2. Use a slotted wheel to strobe the
computer every 10°. This will require
phototransistors or opto-couplers and is
quitealot more expensive. Itis, however,
more precise.

We chose system 1, and used a lever
type microswitch fixed to the base of a
record deck. This was triggered by an
actuator fixed to the turntable. The
motor and gearing inside the record
deck gave a constant rate of rotation and
so reduced any angular errors produced
by this method.

The microswitch is connected
between pins 2(0V) and 10(101) on the
analogue port of a BBC microcomputer.
This input is read into ADVAL (0) and
provides initiation of the timing loop.

The receiving aerial is a simple dipole
mounted broadside-on to the turntable.
The signals produced by this are con-
nected, after rectification, to pins
8(AGND) and 15(CHO) of the analogue
port and are read into ADVAL (1).

The program

This is constructed in a number of
parts.
1. Data gathering and display

On reception of the initiating strobe a
timer is started (line 270). This times out
after one complete revolution of the
turntable (16rpm). During this time, data
is gathered 36 times at equal intervals
(10°). The raw data is scaled (line 330) and
plotted on a polar grid. This happens ten
times.
2. Averaging

Having completed and plotted ten
samples the average signal strength is

Aerial system under
test

Microswitch
&

actuator

Receiving
dipole
Battery 1GHz transmitter
Turntable
Strobe Signal
To pin 10 of To pin 15 of
analogue port analogue
port
Pin2 Pin 8
Elevation
Ptan

Details of the system

computed and displayed.
3. Dumping and saving
The facility exists to save the data on
disc and/or dump the data onto a printer.
Each of the above parts is described by
REM statements in the program listing.

Comments and conclusions

The system as described worked well
and consistently. It is up to individual
constructors to decide on things like
precision of strobing and scale fre-
quency, since these decisions will prob-
ably depend upon the equipment and
facilities that are available.

We made no attempt to reduce the
effects of reflections, and these may be
identified in the radiation patterns. Nor
did we provide a flat groundplane. This
seems to have had little effect as the
radiation patterns are about the shape
we expected. For detailed design work

we would however recommend anumber
of modifications...

1. The second method of turntable
calibration, strobing, shouid be used to
reduce errors in angle measurement.

2. The simple dipole that was used as a
receiving aerial should be changed to a
fower beamwidth array to increase the
precision of the sampling.

3. A groundplane should be used. This
could take the form of a scale model (in
the appropriate materials) of the
proposed aerial site.
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Examples of the printed results

Minimum signal strength
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CALLE

EPROMS 2716 €450 €3.0

8748 £15.00

BLE BATTE

IVES

Japanese Halfl height, rack double sided
disk drives by TEAC, TOSHIBA etc. Sold as
NEW with90 dgg%uarantee ONLY£125.00.
SUGART SA4 S FH 35 TRK £55.00
SIEMANS FDD100 SS FH 40 TRK £75.00
carriage on 5%" drives £5.50
Brand NEW metalcaseswithinternal PSU etc
for above drives, below costitt
DSKC 1 for 2 HH or 1 FH 5%" drive £39.95
+ p&)td.SO DSKC 2 for1 HHor1 FH5%" drive
£29.95 + pp £4.50
8" Refurbished standard units,
SUGART 801 SS€175.00 + pp £8.50
SgGART 851 DS 2250.£OC)25+ pp£8.50

n £125.00
Wéﬂ%iﬁ?iﬁ% in smart case,
complete with PSU etc, £595.00
8" DRIVE PSU for 2 drive units £45.00
Hard Disk Drives
DRE/DIABLO Series 30 2.5 Mb front oad. |
£525,00, Exchangeable version £295.00
ME 3028 PSU for above £95.00
DIABLO 44/DRE4000A, B 5+5 Mb from

RWK 545 Mb£795,00
CDC 8762 80 Mb RMO3 etc £2500.00
PERTEC D3422 5+5 Mb £495.00
RODIME 10MB ST508 Winchester NEW
£299.00
BASF 8172 23Mb Winchesters, as seen
£199.00

Carriage on other drives £10.00. .
Unless stated all drives are refurbished with
90 day guarantee. Many other drives and
spares in stock ~ call sales office for details,

Join the communications revolution with our
super range of DATA MODEMS, prices and
specifications to suit all applications and
budgets. ..

BRAND NEW State of the art products.
DACOM DSL2123 Muiti standard 300-300,
1200-75 Auto answer etc £268.00
DACOM DSL2123AD Auto dial smart
modem with multi standard AUTO SPEED
detect, and data buffer with flow control

etc £365.00
DACOM DSL2123GT The CREAM of the
intelligent modems, auto diat, auto call, index,
buffer etc %c 5
STEEBECK SB1212 V22 1200 baud FULL
DUPLEX, sync or async, optional auto dial,
£465.00
TRANSDATA 307A Acoustic coupler 300
baud fult duplex, originate only,
RS232 £48.00

Ex BRITISH TELECOM full spec, CCITT,
ruggedised, bargain offers. Sold TESTED with
data Wil work on any MICRO or system with
RS232 interface.

DATEL 28 300 Baud Modem see SPECIAL
OFFER.

MODEM 13A 300 baud unit, only 2" high fits
under phone. CALL mode only £45.00

MODEM 20-1. 75:1200'baud. Compact unit
for use as subscriber end to PRESTEL
TELECOIS GOLD, MICRONET etc £39.95

+89 £6.5

MODEM 20-2 1200-75 baud. Same as 20- 1 but
for computer end, £85.00 + pp £6.50

DATEL 2412 Made by SE labs for BT this two
part unit is for synchronious data links at 1200
or 2400 baud using 2780/3780
protocoi etc. Many features include 2 or 4 wire
working, self test, auto answer etc.

COST OVER Our price ONLY €198

+£_F £8.00
DATEL 4800, RACAL MPS4800 baud
modem, EX B good working order, ONLY
£295.00 + pp£8.00

SUMMER OFFER

MODEM TG2393. Ex BT, Up to 1200 baud, full
duplexoverd wireor half duplex over2 wire line.
ONLY £85.00 PER PAIR + pp £10.00

For more information
CONTACT OUR SALES OFFICE

D 4.9 ns £1.
2112 £10.00 2114 £2. .00 8118 £2.50
. 2764 €495
27128 £5.50 6800 £2.50 6821 £1.00 68A09 £8.00
6B09 £10.00 8085 £5.50 8086 £15.00 8251 £€7.00

Thousands of IC's EX STOCK send SAE for list.

Ory Fit MAINTENANCE FREE by Sonnenschein & Yuasa
A300 07191315 12v 3ah as RS 591-770 NEW £13.95
A300 07191312 6v 3ah as RS 591-360 NEW £8.95

A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip
€5.99 3.6v 100 mah PCB mount as RS 591-477 NEW £1.00

s

-

Keep your not pans COOL and RELIABLE with
our range 0ot COOLING FANS
ETRI 126LF21 240v 5 biade equipment fan
Dim. 80 x 80 x 38mm £9,95
ETRI 88XUOI Dim. 92 x 92 x 25mm
240v equipment fan, complete with finger
uard NEW €9.95
OULD JB-3AR Dim 3" x 3" x 2.5" compact
very quiet running 240v operation
NEW £6.95.
BUHLER €9.11.22 8-16v DC micro miniature
reversible fan. Uses a brushless servo motor for
extremely hl?h air flow, also silent running and
uaranteed 10,000 hr life_ Measures only 62 x
2 x 22mm. Current cost £32.00. OUR PRICE
ONLY £12.95 complete with data.
MUFFIN-CENTAUR standard 4" x 4" x 1.25
fans 110v OR 240v NEW at £10.50 or tested
EX EQUIPMENT 240v £6.25 or 110v £4.95,
8 of other fans Ex Stock.

1000’
Call for Details. Post & Packing on all fans £2.00.

QWERTY KEYBOARDS

Manufacturers BRAND NEW surpius.
ALPHAMERIC 7204/60 Full travel ASCH,
60 key with parailel output and strobe.
£39.95

DEC LA34 Uncoded keyboard with 67
quality gold plated switches on X-Y matrix -
ideal micro conversions etc. £24.95
AMKEY MPNK-114 Superb word processor
chassis keyboard on single PCB with 116
keys. Many features such as On board
Micro, Single 5v rail, full ASCH coded
character ‘set with 31 function keys,
Numeric kt_ijrpad, cursor pad and 9600 baud
SERIAL L ASCH OUTPUT!! ONLY
£69.00 with data.

Carriage on all Keyboards £3.50

telephone, features an

altin one TELEPHONE,
tledged PRESTEL terminal or telephone.
Ready to plug direct into a BT 600 type jack
Muilard LUCY chip set, integral 5 JVC crt
monitor,_etc etc Designed to sell to the

ganufaclured by
: * PLESSEY Lid this
compact unit, only
\’ 2 24 x 40 character CRT
screen, VIEWDATA -
PRESTEL modem,
socket and instantly connect you to
PRESTEL etc. Many other features include
Memory dialling. Recall button, Oft line screen
EXECUTIVE at over £600" But from
DISPLAY, BRAND NEW AND BOXED at
only £99.00 for DTMF tone dial or €140.00

slightly larger than a
Keypad and_electronics to run as a fully
data storage, Picture expand, Standard
E?rrs'.t?:ra\f!a@ DIAL PULSE version.

SPECIAL 300 BAUD M

socesee HOT LINE DATA BASE cocopees

DISTEL +~

+ The ORIGINAL FREE OF CHARGE dial up data$
¢base. Buy, browse or place YOUR OWN AD fore
«go0ds or services to sell. 1000's of stock items, ®
spares and one off bargains. Updated daily.
ON LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183

.
* terminal units enables a SUPER BARGAIN offer. Made b
* the US GENERAL ELECTRIC CORPORATION the G
o MODEL 30 features a standard QWERTY 80 key
electronic keyboard coupled to a quality_built matrix
printer with variable 3" t0 9.5 forms tractor. The printer is
capable of continuous duty printing, with up to 120
characters per line. Standard RS§232 interface accepts
+ ASCIl data at 110, 150 or 300 baud. Ideal for Terminals,
« Dataloggers, local label printing. or just as a printer!! Sold
e« TESTED with data ONLY £95.00. Also available with
L]
-
.

TWIN MAGTAPE CASSETTE unit for data capture, data
preparation etc £150.00 Carriage £10.00.

COLOUR AND MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA’ 14" COLOUR MULTI INPUT MONITOR

made in the UK by the famous REDIFFUSION Co. for their own professional
computer system this monitor has all the features to suit your immediate and
future monitor requirements. Two video inputs: RGB and PAL Composite Video,
allow direct connection to the BBC and most other makes of micro computers
and VCR's. An internal speaker and audio amplifier may be connected to your
systems output or direct to a VCR machine,giving superior sound quality. Many
other features included PIL tube, Matching BBC case cotour, Major controls on
front panel, Separate Contrast and Brightness - even in RGB mode, Two types of
audio input, Separate Colour and audio controls for Composite Video input, BNC
plug for composite input, 15 way 'D' plug for RGB input, modular construction

etc etc .
This Must be ONE OF THE YEAR'S BEST BUYS
Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee.
SUPPLIED BELOW ACTUAL COST- ONLY £149.00

DECCA 80 16" COLOUR monitor. RGB input.
Little or hardly used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
99.00, a price for a colour monitor as yet unheard of"! Our own intertace, safety
modification and special 16" high definition PIL tube, coupled with the tried and
tested DECCA 80 series TV chassis gives 80 column definition and picture
quality found only on monitors costing 3 TIMES OUR PRICE. In fact, WE
GUARANTEE you will be delighted with this product, the quality for the price,
has to be seen to be believed. Supplied complete and ready to plug direct to a
BBC MICRO computer or any other system with a TTL RGB output Other
features are: internal speaker, Modular construction, auto degaussing’circuit,
Attractive TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day
8uarantee. Although used, units are supplied in EXCELLENT condition, ONLY
99,00 + Carr.
DECCA 80, 16" COLOUR monitor. Compositve video input Same as above
model but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr.
REDIFFUSION MARK 3, 20" Colour monitor. Fitted with standard 75 ohm
composite video input and sound amp. This large screen colour display is 1deal
for shops, schools, clubs and other AUDIO VISUAL applications. Supplied in AS
NEW or little used condition ONLY £145.00 + Carr.

BUDGET RANGE EX EQUIPMENT MONOCHROME video

monitors.

All units are fuily cased and set for 240v standard working with composite video
inputs. Units are pre tested and set up for 80 column use on BBC micro etc. Even
when MINOR screen burns exist - normal data displays are unaffected.

12° KGM 320-1 B/W high bandwidth input, wili display up to 132 x 25 lines.

fggesEEN SCREEN version of KGM 320-1 Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £55.00
9" HITACHI VM-906 E/K Black and White screen £49.95

Carriage and insurance on all monitors £10.00

GOULD OF443 enciosed, compact switch mode supply with Dé reguiated outputs of

+5v @ 5.5a +12v @ 0.5a -12v @ 0.1a and -23v @ 0.02a Dim 18 x 11 x 6 cm 110 of
240v input BRAND NEW only £14.95
GOULD G6-40A 5v 40 amp switch mode supply NEW €1 30.00
GREENDALE 19A-BOE Switch mode 60 watt open PCB with a tuily regutated DC
output of 5v @ 6 amps, and three semi regulated outputs of +12V,-12V +15V @ upto 1
amp. Dim only 11 ¢m x 20 cm x 55 cm. Similar to RS 591-994. 110 or 240v AC input.
TESTED ex equipment. Only £24.95 )
AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a rugged
ALLOY chassis to continuously supply fully regulated DC outputs of +5V @ 3 amps, -5V
@ 0.6 amps and +24v @ 5 amps. Short circuit and overvoltage protected. 110 or 240 V
AC input. Dim 28 x12.5 x 7 cm NEW £49.95.

Carriage on PSU's £3.00

VOU TERMINALS

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
NEW or little used 2B data modems aflows US to make the FINAL
REDUCTION, and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95 Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. All this and more!"
® CALL.ANSWER and AUTO modes
@ Standard RS232 senal interirace
NOW ONLY - @ Built in test switching
® Supplied with fuil data T £29.95 K ® 240v Mains operation

® 1 year full guarantee
® Just 2 wires to comms. hne

BT 600 Jack plug and cable £2.25 Carriage and Ins. £10.00

® 300 baud full duplex
® Full remote controt
©® CCITT tone standards

oW g

® Modular construction P, ai
® Direct isolated connection ﬁ

Telephone 01-679 4414 Telex 894502 Data 01-679 1888

All prices quoted are lor U.K. Mainland, paid cash with order in Pounds Steriing PLUS VAT Minimum order value £2.00.
Minimum Credit Card order£10.00 Minimum BONA FIDE account orders from Government Depts Schools, Universities and
established companies £20.00 Where post and packing not indicated please ADD £€1.00 + VAT, Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Buik and Export

32 Biggin Way, Upper Norwood, London SE19 3XF

Slandﬂrd VDU data entry terminals at give away
prices!!

QUME QVT108. Current product, state of the art
terminal with detachable keyboard, 12 green
screen, 2 page RAM, TVI 925 emulation, 25 x 80,
Clock, Swivel and tilt base, Printer port, Function
keys etc BRAND NEW argioBOXE AT ALMOST

HALF PRICE Only £425.
AJS510 - EX RENTAL 280 controlled, 15"

green screen 24 x 80 display. graphics, cursor
addressing, printer port etc Very good condition
TESTED complete with manual only £225.00.
ADDS 520- Dumb terminal, used, 12" b/w screen
RS232 interface and printer port TESTED.
ONLY £125.00
Carriage on terminals £10 00
100’s of other terminals in stock,
ALL for more detaits.

~ha

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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ERS — PRINTERS — PRINTERS — PRINTERS

SUPER DEAL? NO - SUPER STEAL
THE FABULOUS 25 CPS “TEC STARWRITER"

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type print mechanism
giving superb
registration and print A . e

quality. Micro-processor \ﬂraCtlon of its original cost, /
electronics offer full

DIABLO/QUME command compatability and tufi control via CPM WORDSTAR
ETC. Many other features include bi-directional printing, switchabie 10 or 12 pitch,
fult width 38 tmm paper handling with up to 163 characters per line, friction feed
rolters for single sheet or continuous paper, internal buffer, standard R§232 serial
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras R§232 data cable £10.00. Tech manual £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainiand) £ 10.00.

SUMMER OFFER ONLY £399.99!!

ELETYPE AS
DATA 1/0 TERMINALS

industry standard, combined ASCII
110 baud printer, keyboard and 8
hole papertape punch and reader.
Standard R$232 serial interface.
Ideal as cheap hard copy unit
or tape prep. for CNC and NC
machines. TESTED and in good
condition. Only £235.00 ftloor
stand £10.00. Carr & Ins. £15.00.

DIY PRINTER MECH

Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student., Hobbyist or Robotics
constructor to build a printer - plotter - digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include all metal chassis, phosphor bronze bearings, 132 character
optical shaft position encoder, NINE needle head, 2 x two phase 12V
stepper motors for carriage and paper control, 9.5 Paper platten etc.
etc. Even a manufacturer’s print sample to show the unit's capabilities!!
Overall dimensions 40 cm x 12 cm x 21 cm.

Sold BRAND NEW at a FRACTION of cost ONLY £48.50 + pp £4.50.

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation.
Often seen in major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL serial interface. May be
connected to your micro as a low cost
printer or via a simple interface and filter
to any communications receiver to
enable printing of worldwide NEWS,
TELEX and RTTY services.

Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.

TYPE AE11

50 Column ONLY £49.95
Spare paper roil for AE11 £4.50
TYPE AF11R 72 Col.

+ Ribbon £65.00
TYPE AH11R 80 Col.

ASClI/BAUDOT £€185.00

Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!!

DEC CORNER

__MAG TAPE DRIVES

PDP 1140 System comprising of CPU, 124k
memory & MMU 15 line RS232 interface.
RP02 40 MB hard disk drive.

TU10 9 track 800 BPI Mag tape drive, dual

" Many EX STOCK computer tape drives and spares by
PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY
etc. Special offer this month on DEI

Cartridge tape

GE TERMIPRINTER

c— e

A massive purchase of these desk top
printer terminals enables us to offer you
these quality 30 or 120 c¢ps printers
at a SUPER LOW PRICE against their
original cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
face similar to correspondence quality
typewriter. Variable forms tractor unit
enables full width - up to 13.5" 120
column paper, upper - lower case,
standard RS§232 serial interface, internal
vertical and horizontal tab settings,
standard  ribbon, adjustable baud
rates, quiet operation plus many other
features. Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

Untested GE30 £65.00 Optional floor
stand £12.50. Carr & Ins. £10.00.

SEMICONDUCTOR
‘GRAB BAGS’

OCTOBER 1985

track system. VT52 VDU, etc. etc. Tested and

running. £3,750.00
BA11-MB 3.5" Box, PSU, LTC £395.00
DH11-AD 16” x RS232 DMA

interface £1,900.00
DLV11-J4 x EIA interface £350.00
DLV11-E Serial. Modem support  £190.00
DUP11 Synch. Serial data i/o £650.

00

DQ200 Dilog - muiti RK controller £495.00

DZ11-B 8 line RS232 mux board £650.00

.F(’Dl'J:é1'B M8189 PDP 1123
L

£1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter ElA or
20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, i/o etc £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RKO5-J 2.5 Mb disk drives 50.00
KL8 JA PDP 8 async i/o 175.00
M18E PDP 8 Bootstrap option £75.00
VTS50 VDU and Keyboard
-20 mA £175.00

VT52 VDU and RS232 interface  £250.00

Give your VT100 a Birthday!!!

Brand New VT100 Keyboards
oniy £85.00

raRwRRRRE S

spares for
PDP11 systems &

1000's  of EX STOCK
DEC PDP8, PDPBA,

peripherals. Call for details. All types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT.

1000’s of other EX STOCK ifems includin
EQUIPMENT, CABLE, CONNECTORS,

drives ONLY £450.00 each.
CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU

Alt in one quality computer cabinet with integral

switched mode PSU, mains filtering, and twin fan

cooling. Originally made for the famous DEC PDP8

computer system costing thousands of pounds.

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at

1 amp and -15v DC at 5 amps. The complete unit is fully enclosed

with removable top lid, filtering, trip switch, power and run leds
mounted on ali front panel, rear cable entries, etc. etc. Units are in
ood but used condition - supplied for 240v operation complete with
ull circuit and tech. man. Give your system that professional finish

for only £49.95 + carr. 19” wide 16" deep 10.5" high. Useable area
16" w 10.5"h 11.5"d.

Also available less psu, with fans etc. Internal dim. 19"w, 16”d, 10.5"h.
£19.95. Carriage £8.75
ON COMPONENTS

’ ; EQUIPMENT

Due to our massive bulk purchasing programme, which enables us to bring you the
best possible bargains, we have thousands of ICs, Transistors, Relays, Caps, PCBs,
Sub-assemblies, Switches etc. etc. surplus to OUR requirements. Because we don't
have sufficient stocks of any one item to include in our ads we are packing all these
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices. Guaranteed to be worth at least 3 times what you pay. Unbeatable value and
perherl‘ps one of the most consistently useful items you will every buy'!! Sold by
weight.

2.5kis £5.25 + pp £1.25

10kls £11.25 + pp £2.25

ELECTRONIC

5 kis £6.90 + £1.80
20kis £19.50 + pp £4.75

Mixed Semis amazing value contents
include transistors digital, linear, IC's,
triacs, diodes, bridge recs, etc. etc.
All devices guaranteed brand new fuil
spec with manufacturer's markings, fully
uaranteed.

+ £2.95 100+ £5.15
TTL 74 Series. A gigantic purchase of an
“across the board” range of 74 TTL series
IC's enables us to offer 100+ mixed
“mostly TTL” grab bags at a price which
two or three chips in the bag would
normally cost to buy. Fully guaranteed all
IC's fult spec. 100+ £6.90,
200+ £12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full width
carriage printer up to 132 columns on
17" fan fold sprocket fed paper. 60 cps
print speed with standard R§232 or 20
mA loop interface. Supplied in TESTED
used condition with data. ONLY £85.00
carriage and insurance £10.00.

MAINS FILTERS

CURE those unnerving hang ups and data
glitches caused by mains interference with
professional quality filters. SD5A match-
box size up to 1000 watt 240 V
Load ONLY £5.95. L12127 compact
completely cased unit with 3 pin fitted
socket up to 750 watts ONLY £9.99.

EPROM COPIERS

The amazing SOFTY 2 The “Complete
Toolkit” for copying, writing, modifying and
listing EPROMS "of the 2516, 2716.
2532, 2732 range. Many other functions
include integral keyboard, cassette inter-
face, serial and parallel ifo UHF modulator
ZIF socket etc.

ONLY £195.00 + pp £2.50.

“GANG OF EIGHT” intelligent Z80
controlled 8 gang programmer for ALL
single Sv rail EPROMS up to 27128. Wil
copy 827128 in ONLY 3 MINUTES. Internat
LCD display and checking routines for
IDIOT PROOF operation. Only £395.00 +
pp £3.00.

“GANG OF EIGHT PLUS” Same spec. as
above but with additional R§232 serial
interface for down line ioading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

g POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S, =

PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part =

requirements. Stock changes almost GETA
Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH
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rom the day in 1959 on which Sputnik 1
first circled the Earth radiating its 20
and 40MHz signals, amateur radio enthu-
siasts have been fascinated by satellites.
In the intervening years the Oscar and
RS series satellites have provided many
DX QSOs for the amateur radio commun-
ity, but a small yet growing fraternity are
also interested in another series ~ the
meteorological satellites.

These fall into two main categories:
low level orbiting (such as the NOAA
series) and geostationary.

The geostationary satellite serving
Europe and Africa is Meteosat, which is
located over the equator on the 0°
meridian. This is one of five satellites
equispaced around the equator. Of
these, the one positioned over South
America and another over the Pacific
Ocean have been provided by the USA,
the one over the Indian Ocean by the
USSR, the one over New Guinea by
Japan and one, Meteosat, just south of
Ghana, by Europe.

Meteosat has been designed to carry
out three main missions: image produc-
tion, data collection and information
dissemination. The first of these involves
the scanning, at half-hourly intervals, of
the Earth’s surface and cloud masses
within the coverage area in three
spectral bands.

Secondly, Meteosat collects informa-
tion gathered by automatic or semi-
automatic stations (called data collec-
tion platforms), or by other satellites in
low polar orbit, the purpose being to
gather information obtained locally to
supplement that obtained as part of the
main mission.

The third function is to disseminate the
cloud coverimages and the meteorologi-
cal data derived from these images, this
being to ensure that the largest possible
number of users have access to the data

Southern Europe and North Africa

produced by Meteosat and the data
collection platforms.

The spacecraft

Meteosat is spin stabilised at 100rpm
on an axis perpendicular to the orbital
plane. Itis of cylindrical shape, 3.2m high
and 2.1m in diameter. At launch the mass
was nearly 700Kg, this including the
apogee motor and the securing devices.

The design is relatively simple,
involving the use of a double structure.
The primary structure bears, in addition
to the mechanical loads, a main platform
carrying the support equipment. The
upper platform carries the aeriais and
most of the communications equipment.
The secondary structure supports the six
solar panels and the heat shields.

In order to achieve the design task, the
payload consists of a high resolution
radiometer and a data transmission
system.

The radiometer is an electro-optical
instrument whose main element is a
40cm aperture Ritchey-Chretien
telescope. This can, over a period of 25
minutes, produce two simultaneous
images of the Earth’s surface, one in the
visible and the other in the thermal infra-
red regions of the spectrum. An infra-red
water vapour channel is also available.

Tracking and processing

The Data Acquisition, Telecommand
and Tracking Station (DATTS) is situated
at Michelstadt near to the European
Space Operations Centre (ESOC) at
Darmstadt in the Federal Republic of
Germany. This facility is responsible for
the reception of the radiometric, attitude
and housekeeping data from the satel-
lite. In addition it transmits the
meteorological data or images and the
telecommands, and finally, in associa-
tion with a land-based transponder,
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determines the position of the satellite
by use of ranging techniques.

The operational management of the
system is the responsibility of the
Meteosat Operations Control Centre
(MOCC). This involves monitoring the
operation and performance of all ele-
ments within the system including per-
forming the orbit and attitude restitution
calculations.

Signal processing and the production
of the images is the task of the Data
Referencing and Conditioning Centre
(DRCC)andfromthe processed data, the
Meteorological Information Extraction
Centre (MIEC) extracts the specifically
meteorological data such as wind fields,
sea temperature charts and cloud sys-
tem analyses.

The latter three centres, MOCC, DRCC
and MIEC, are actually utilisation con-
soles connected with the Meteosat
Ground Computer System (MGCS), a
computer unit located at ESOC and
linked with DATTS by a high speed
terrestrial circuit.

From its geostationary position in orbit
the satellite observes the cloud cover of
the Earth, producing two images in 25
minutes. The first of these is of visibie
radiation and is composed of 5,000 lines
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each of 5,000 image points and achieving
a resolution of 25Km at the Earth's
surface.

The second, in the infra-red spectrum,
comprises 2,500 lines, each with 2,500
image points giving a 5Km resolution.
When received on the ground these
images are of sufficiently high resolution
for immediate use, but for more precise
definition, and for the data to be
compatible with international APT (Auto-
matic Picture Transmission) or WEFAX
(Weather Facsimile) standards, the raw
image must be processed on the ground
and then re-transmitted to the satellite
for relay to the weather stations.

The radiometer

The radiometer consists of a main
optical unit aind some additional electro-
nic packages mounted on the satellite
equipment platform. The main outward
feature distinguishing the European
radiometer from similar equipment
developed in the United States is the
absence of a scanning mirror as the first
element in the optical chain.

To avoid the need for this, the
Meteosat design scans the primary
telescope. This consists of a Ritchey-
Chretien primary and secondary mirror

mounted with a small 45° on-axis mirrorin
a Conde-Cassegrain arrangement. By
use of this system the telescope may be
scanned about a plane which nominally
lies in the satellite's, and hence the
Earth’s, equatorial plane whilst still
maintaining the subsequent relay optics,
detectors, etc in a fixed position with
respect to the satellite.

On exiting the telescope, the optical
axis is folded by a series of small flat
mirrors to arrive at either the optical
detectors or via a lens system to the
infra-red detectors.

To maintain the necessary optical
quality over a wide range of tempera-
tures and in the presence of significant
thermal gradients, the mirrors are fabri-
cated from a low expansion material
from which material in excess of structu-
ral requirements is removed by ultraso-
nic drilling and grinding processes.

In normal use the frame (vertical) scan
of the image is generated by rotating the
telescope through +9°in 2,500 steps, one
per spacecraft revolution. As the
telescope is rigidly fixed in the other
plane, the linescan is developed by the
rotation of the satellite.

The optically collected visible and
infra-red earth signals are converted
into analogue electrical signals by five
detectors; two visible and three infra-
red. The two visible detectors are
located in the focal plane of the primary
telescope, both being fabricated on a
single silicon chip. This ensures the
homogeneity of performance required
for good image quality as each detector
generates alternate lines of the high
resolution image.

Whilst the visible detectors operate at
ambient temperatures, the three infra-
red detectors (ie a redundant pair for
thermal infra-red and a single element
for atmospheric water vapour images)

Eastern Mediterranean and the Red Sea

mustbe cooled to less than 95K (- 178°C).
These are therefore insulated in a
second stage, or cold patch, of a passive
cooling system which uses what is
effectively a black body radiator
mounted at one end of, and thermally
insulated from, the spacecraft.

Even this is insufficient to completely
remove the sun’s influence on detector
temperature the whole year round.
Active heating is therefore employed to
keep the detector operating tempera-
ture constant and stabilise the otherwise
temperature-variable spectral-sensitiv-
ity characteristics.

In-flight IR calibration

A further facility of the main unit is that
of in-flight infra-red calibration with an
associated black body reference source.
This mechanism permits three calibra-
tion conditions: detector self-viewing,
detector sun viewing and detector black
body viewing. Viewing operations, the
moon, space background and selected
Earth regions can also be used for
referencing, but this is due to the
inherent flexibility of the equipment
rather than any special on-board equip-
ment.

The synchronisation sub-system of the
imaging system generates all the dating
and control signals. This system is
controlled by a crystal oscillator operat-
ing on 5.3MHz, which is reset by asun (or
Earth) sensor for each orbital revolution
of the satellite. From this the
synchronisation of the radiometer scan-
ning, the de-spun aerial and the trans-
mission of data to Earth is achieved.

The analogue data from the radiometer
is converted into digital signals at high
velocity by image processing units, and a
memory circuit provides temporary stor-
age in order that the data can be
transmitted at a slower continuous rate.

OCTOBER 1985
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METEOSAT.

Telecommunications

The main telecommunications sub-
system is responsible for the transmis-
sion to Earth of the data produced by the
imaging system and the re-transmission
of the processed images to the various
user stations, either in digital form for
higher resolution images, or in analogue
form compatible with APT or WEFAX
formats.

Links between the satellite and ground
stations operate on S-band, exceptthose
between the spacecraft and data collec-
tion platforms which operate on UHF, in
which case the satellite is operating as a
UHF/S-band repeater.

Separate aerials are used for S-band
transmission and reception. The signals
are radiated from a directional electro-
nically de-spun aerial which has again of
approximately 13dB. This comprises an
array of 128 dipoles arranged in'32 rows
of4onacylindrical structure whichisfed
from a switching matrix. This energises
the 5 appropriate rows of dipoles at any
time in synchronism with the satellite
rotation.

For reception a 2.5dB gain toroidal
pattern aerial is used, with a further
aerial of the same type provided as a
back-up to the transmission arrays. Each
of these consists of a slotted waveguide
array with linear polarisation. They are
placed side-by-side within a cylindrical

The receiver, digital storage module and monitor

honeycomb radome. UHF links are
achieved by a further toroida! array of
unity gain consisting of four half-wave
dipoles etched on a microwave plastic
cylinder.

During the stationing phase, VHF is
used for telemetry and command. The
aerial for this comprises four monopoles
fed by signals of equal amplitude in
phase quadrature.

History

Meteosat 1 was launched on Wednes-
day 23 November 1977 by an American
Delta 2914 rocket and was boosted into
geostationary orbit by its apogee motor a
few hours later. The spacecraft was then
permitted to drift until it reached its
permanent position over the Gulf of
Guinea on 7 December. Over the
succeeding months a series of further
operations, including the calibration of
the radiometer detectors, were carried
out before it became fully operational in
May 1978.

As is so often the case, however, aftera
short period of success disaster struck
and the imaging equipment failed. This
necessitated the launch of a second
satellite, Meteosat 2, which was identical
to its predecessor. This too had a
chequered history for it suffered many
failures, this time however to the data
collection circuitry. For some time now,
therefore, parts of both satellites have
been used - the data collection facilities
of Meteosat 1 in conjunction with the
imaging of Meteosat 2. This will not
continue for much longer, however, for
Meteosat 1 has now exhausted its fuel
supply and is slowly drifting from its
allotted position. It is estimated that by
mid-1985 this drift will have taken it to a
position where it is unusable for data
collection purposes.

Receiving the images

Although due to the distance from
Earth and the scanning method in use
the whole Earth is continuously viewed
by the satellite, the images received by
the user are vastly different, for on
normal reception channels the satellite
is operating as a repeater, relaying only
sections of the whole Earth picture.
These have been processed at the
ground facility, have coastlines and
reference markers added and are radi-
ated to a published schedule.

By radiating only a segment of the
Earth at any one time greater detail is
visible on the monitor, and some equip-
ment, such as that supplied by Micro-
wave Modules Ltd from which these
photographs were taken, have the facil-
ity for a further magnification.

The Microwave Modules equipment
Although costing in the region of £2000,
this equipment is by far the least
expensive on the market. Operation is
relatively simple yet the image quality

Pic courtesy of Marconi
received on the monitor is excellent,
both in the normal and magnified modes.

The equipment comprises a VHF
receiver, a digital storage module, a
monitor, an aerial system, a down-
converter and an aerial head pre-
amplifier.

The aerial is a 25dB gain parabolic
array with consequent narrow beam-
width. However, as Meteosat is
geostationary it maintains a constant
position in the sky, and in consequence
once the aerial has been correctly
aligned it requires no further adjust-
ment.

The signal received is fed first to the
GaAsFET aerial head amplifier, in order
to overcome subsequent feeder losses,
and then to the down-converter which
changes the 1690MHz signal frequency
to the 137 VHF satellite band. At this
frequency the signal enters the VHF
receiver.

The VHF receiver supplied is manufac-
tured by UKW Technic of West Germany
and consists of a standard design crystal-
controlled VHF receiver with six
switched frequencies between 137 and
137.850MHz.

Fine tuning control is available over
+10KHz in order to compensate for
doppler effects. An internal monitor
speaker is fitted with volume and muting
controls for operator convenience. The
panel meter may be switched to give
either signal strength or tuning indica-
tions.

The audio output from the receiver is
fed to the digital storage module which
provides the necessary signal proces-
sing in order to drive the high resolution
video monitor. Alternatively, this unit
may be driven by a recording made on a
normal domestic cassette recorder.

Receiving other satellites

The five geostationary meteorological
satellites are augmented by a number of
others in low level polar orbit such as the
NOAA series. These use the same signal
format as Meteosat and consequently, if
a suitable aerial is connected directly to
the VHF receiver, may be received when
above the horizon. Frequently, however,
these signals are not particularly strong
and a 137MHz pre-amp is desirable. [RE#]
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Nowfrom D3 LL{-PORTASOL
Portable Gas Soldering Iron

ORYX — market leaders in soldering irons and acces- pocket portable {173 mm) and independent of any
sories introduce the revolutionary PORTASOL. This new external energy source. PORTASOL is powered by
approach to catalylic soldering iron technology is truly  ordinary cigarette fuel and onefilling lasts for 60 minutes
continuous use.

Adjustable temperature

Small,|ight and can ) equivalent to electric
be carried in the top Powered by ordinary Flintignition system Sgldering irons 10 tr:) engineers, hobbyists,

pocket. cigarette lighter fuel. buiit into the cap. 60 Watt. repair men etc.

Ease of soldering for

+ Portasol makes an ideal and « Adjustable temperature for T

handy present. sensitive components. USE OUR EASYORDER SYSTEM NOW
* Immediately available for use « Portasol meets all safety

anytime anywhere. standards. PRICE INCLS. VAT. P+P
# No problem with statics.

ORDER BY FREEPOST SEND CHEQUEORPO. NO QUIBBLE MONEY
NO STAMP NECESSARY PAYABLE TO: BACK GUARANTEE on
ALL ENQUIRIES, C.0.D goods returned within 7

ACCESS. VISA & AMEXP 3 E M MARKETING  days in good condition.

ONLY
PLEASE PHONE

[ == 180 PRINCES AVENUE X
01889 1415
£1 7- 95 rans e TRANS CASHATANY  FREEPOST (DEPT REW) foam - som~ o1
cas R N R GheDL s LONDON N136BR  24hr ANS/PHONE

The Archer 780 SBC

The SDS ARCHER — The Z80 based single board
computer chosen by professionals and OEM
users.

* High quality double sided plated through PCB
* 4 Bytewide memory sockets — upto 64k

* Power-fail and watchdog timer circuits

* 2 Serial ports with full flow control

* 4 Parallel ports with handshaking

* Bus expansion connector

* CMOS battery back-up

* Counter-timer chip

* 4 MHz. Z80A

OPTIONS:

* SDS BASIC with ROMable autostarting user code
* The powerful 8k byte SDS DEBUG MONITOR

* On board 120 / 240 volt MAINS POWER SUPPLY
* Attractive INSTRUMENT CASE — see photo.

* 64k / 128k byte DYNAMIC RAM card  * NEW %
* 4 socket RAM — ROM EXPANSION card * NEW %
* DISC INTERFACE card * NEW %

Sherwood Datadystems [

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX.Tel. 02814-5067

OCTOBER 1985 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 37



C. M. HOWES
COMMUNICATIONS

ARE YOU ENJOYING THE SIMPLE LIFE?

QRP (low power) operating is becoming more and more popular This move away from
expensive high power equipment to simple. often home-built gear is offering many
amateurs a satisfying challenge. Mos! experienced operators also have the proverbial
“black boxes” in the shack, but QRP offers them the opportunity to build their own
equipment and put a little fun back nto the hobby. At C. M. HOWES COMMUNICATIONS,
we have kits to build simple low power equipment including easy to construct receivers
that will appeal to the newcomer as well as the licenced amateur. If you haven't tasted the
pleasures of the simple approach yet, why not choose a worthwhile project from our
range? Established customers may like to note that we now have 40M band versions of our
popular CTX, CVF and DcRx kits available for you to add to your collection!

DcRx DIRECT CONVERSION COMMUNICATIONS RECEIVER

The HOWES DcRx receivers are simple, easy 1o build single band designs. You can choose
versions for the following bands: 20. 30. 40. 80 or 160 Metres. They all work from a 12 to
14V DC supply (a battery is fine) and provide plenty of audio output to drive a loudspeaker
or headphones. The DcRx has been the first introduction to shortwave listening for many
an aspirning amateur. Read the SWL column in the August ‘85 issue of ~"Amateur Radio”
and find out what Trevor Morgan has to say about the DcRx and how one of his
correspondants has claimed a Bronze Award for prefixes and countries heard on his
HOWES DcRx20. You will be amazed just how well a simple design can work. A case and a
couple of tuning capacitors are the only major items to add to finish your receiver. We have
suitable capacitors for all but the 160M version at £1.50 each.

DcRx kit £14.80. Assembled PCB module £19.90.

CTX QRP CW Transmitters

Two versions are available at the moment. one for 80M and the new 40M version. These
super little ngs produce up to SW RF output on 80, and 3W on 40. They come complete
with one crystal, but there is also provision for an external VFO for full band coverage
(HOWES CVF40 or CVF80). Read the reviews in the August ‘85 issue of Practical Wireless
and the March "85 Shortwave Magazine. A CTX transmitter makes a ideal introduction t0
HF operating. A few months spent using simple CW only equipment will help to make you
into a first class operator. | can only admire the skills of some of our customers, many only
having recently passed the Morse test. the sheer number of countries they manage to work
with their HOWES QRP equipment puts me to shame! But then | started on HF a few years
ago with a black box and a microphone - something | now regard as a mistake'
CTX40 or CTX80 kit £12.95. Assembled PCB module £18.95.

CVF VARIABLE FREQUENCY OSCILLATORS

The HOWES CVF40 and CVF80 VFOs are designed for use with the CTX transmitters. They
enable you to tune the whole band instead of being “rock bound™. Dual buffered outputs
are provided so that you can also connect up your DcRx and form a transceiver. IRT,
voltage stabilisation. FET oscillator are some of the features of the CVF designs. These kits
require a tuning capacitor of about 50pf (we can supply these at £1.50 if required).
CVF40 or CVF80 kit £9.30. Assembled PCB module £14.90.

EASY TO BUILD KITS BY MAIL ORDER TEk FAlRiEAT (0732) 823129
AP3 AUTOMATI SOR

139 HIGHVIEW
VIGO, MEOPHAM,
KENT DA13 OUT

Add more ““punch’” to your signal with the AP3. Automatically compensates for changes in
speech levels, so giving accurately controlied clipping fevels and hence clean audio quality.
This kit is one of our big seflers, and they enjoy a very good reputation on the air Suitable
for high or low impedance mics, and can even be used with ICOM rigs with a couple of
simple mods which we can give you. .

AP3 kit £15.90. Assembled PCB module £21.40.

CM2 QUALITY COMMUNICATIONS MICROPHONE

The HOWES CM2 features an electret microphone capsule and a Plessey “VOGAD™ chip -
excellent quality, accurately controlied audio. This kit will heip you construct a really clear
sounding desk mic. Voltage stabilisation and a miniature relay for keying your transmitter
are provided. Add some extra clanty to your stations audio.

CM2 kit £10.25. Assembied PCB module + mic capsule £13.75.

XM1 CRYSTAL CONTROLLED FREQUENCY MARKER

The XM1 produces signals from LF to UHF for you to use to check and calibrate your
station equipment. Eight marker frequencies can be generated (selectable) and there 1s an
ident facility to distinguish the XM1's output-from off-air signals. No shack should be
without one!

XM1 kit £16.80. Assembled PCB module £21.30.

All HOWES kits have a good quality
lass-fibre printed circuit board
he holes are drilled, the tracks are

tinned and the parts locations are

screen printed on the board for easy
assembly. All board mounted com-
ponents are provided. as are good
clear instructions, circuit etc. All our

kits are designed so that even a

novice constructor should meet

with success. You don't have to be
an “old hand” to enjoy the plea-
sures of using "home-brew" gear.

If you would like further information
on any kit. simply drop us a line
enclosing an SAE We have an infor-
mation sheet for each product as
well as a general list of our goodies.
Please add 80p to your total order value.

Delivery is normally within 7 days

73 from Dave G4KQH, Technical Manager.

TRANSISTORS

BC107/8/9 -12p BC184L -10p BFYS50,51,52 -20p
BC147/8/9 -10p BC212,212L -10p BFX88 -15p
BC157/8/9 -10p BC327,337,337L. - 12p BSX19 -12p
BC547/8/9 -8p BD135,136 -25p BSX20 ~-15p
BC557/8/9 -8p BD137,138,139 -25p 2N2926 -7p
BC182L ~-10p BF195.7 -12p 2N3055 ~50p
BC183 -10p BCY70 -15p TIP31A32A -30p

SUBMINIATURE TANTALUM ELECTROLYTICS. (MFDS/VOLTS)
0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16
2.2/35,4.7/2510/6 = 15P 4.7/35,6.8/16........c.ocooiiiiiiiiiiciiii i
10/16,10/25,22/6 — 20P,15/25,22/16,33/10
ELECTROLYTIC CAPACITORS. (Mfds/Volts)

1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50
22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10~ 6p. 100/16, 100/25........ccocoooviiiriicinnenne
100/50 — 12p, 100/100 — 14p. 220/16 — 8p. 220/25, 220/50 ...........cccccoec..
470/16, 470/25 - 11p. 470/35 ~ 12p. 470/40 - 15p. 1000/16
1000/35 - 22p. 1000/40 — 35p. 2200/10 - 8p. 2200/25
Carbon Film resistors VaW 5% E24 series 0.51R to 10MO..................
100 off per value - 75p, even hundreds per value totalling 1000 .....
Metai Film resistors 4W 10R to 1MO 5% E12 series-2p, 1% E24 series.
Mixed metal/carbon film resistors W E12series IROto 10Mo............
Mixed metal/carbon film resistors 1 watt E12 series 10RO to 1T0MO ..
Miniature polyester capacitors 230V working for vertical mounting

01,015, 022,033, 047, 068 4p. 015,022 6p. 0.33 & 0.47 .....coooiviiiiciicici 8p
Mylar (polyester) capacitors 100V working E12 series vertical mounting

1000p to 8200p — 3p.01 to 068 mfd — 4p. 0.1 5p. 0.12 & 0.15 6p
Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf..........ccoviviivicieriiiiiiccns 2p

Subminiature ceramic plate capacitors 100V wkg vertical mounting.
E12 series.

2% 1.8 pf to 47 pf—3p. 2% 56 pf to 330 pf—dp. 10% 390p — 4700p .................. 4p
Polystyrene acitors 63V working E12 series long axial wires

10 pf to 820 pf - 3p. 1000 pf to 10,000 pf~4p. 12,000 pf.. 5p
Lightdependant resistors NORP12
DIODES (ﬁ.l.v.lamgs)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1. 5A S1M1 Sg. 100/1A bridge.... 25p
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OA90 6p. 30/15A OA47 p

Zener diodes E24 series 3V31t0 33V400mW-8p. Twatt ...
L.ED’s 3 & 5mm Red 10. Green, Yellow 12p. Grommets 3mm - 2p, 5mm
20mm fuses 100m A to 5A. Q/blow 5p. A surge 6p. Holders pc or chassis
High speed pc drills 0.8, 1.0,1.3, 1.5, 2.0mm ~ 25p. Machines 12V dc......
HELPING HANDS 6 bali joints and 2 croc clips to hold awkward jobs
Nicads AA-80p. HP11-£2.00. HP3 - £4.20 Universal charger ...........

Glassreed switches with sinzle pole make contacts - 8p. Magnets....
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free

THE C.R. SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN

Return posting

FIELD ELECTRIC LTD

3 SHENLEY RD, BOREHAMWOOD, HERTS
TELEPHONE 01-953-6009
&N /OFFICIAL ORDERS/OVERSEAS ENQUIRIES WELCOME
OPEN 6 DAYS A WEEK 9.00am/5.00pm THUR.9.00am/1.00pm
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Parvalux 230VAC 1PH cont: rating 6ibs/ins 62rpm geared motors size
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. £15.95
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Oltronix B8-7 0-10VDC 0-7 7amp metered power supply 230VAC input C/P
BL00 .ottt ettt e s s s e bt s e £65.00
Marconi 20MHz 0'scope TF2204 D trace ..........ccoceicvivciccicnnniicins £195.00
ONE MONTH ONLY. PM47 gould 12VDC 3amp 230VAC input power supply
linear C/P 2.50 £12.00
Claude Lyons auto: voitage stab: CVR 360 input 204-252V o/put 240+0.3%
1.5amp C/P 5.00 £36.00
Bercostat w wound 2Q5amp reostat C/P 1.00 £6.00
Gould Farnell 12vDC 10amp SMPSU 250VAC input C/P 2.75
160X TOEXGOM/IN ...ttt et s s s s aa s s re et r et it £35.00
Limited stock 12in b/white high res: monitor 240VAC tested C/P 6.00
..... £12.95

Tektronix inc type 568 o'scope C/W 372 plug in“random sampling 352
sampling unit/S3 sampling heads e aranens S S s SR £350.00
All prices inc 15% VAT unless stated.
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n the last three editions of Data File we

have explained the basic operating
principles of the ubiquitous '555’ timer
IC, and have taken an in-depth look at
ways of using the device in a wide variety
of monostable pulse-generator and ast-
able squarewave generator applications,
etc. in the present edition of ‘The File'we
conclude our investigation of the 555 by
presenting a miscellany of useful
application circuits, and by introducing
the 7555 CMOS version of the device. We
start off, however, by looking at ways of
using the IC as a triggered ‘sawtooth’
generator.

Sawiooth generators

The 555 can be made to generate a
triggered non-linear (exponential) saw-
tooth waveform by connecting it as
shown in Figure 1. Here, the circuit is
wired as a modified monostable multivib-
rator that is triggered by an external
squarewave via Tr1 and C2, etc. Note,
however, that the conventional pin 3
output of the IC is ignored in this circuit,
and thatthe sawtooth output waveformis
actually taken from across the C4 ‘timer’
capacitor via buffer transistors Tr2-Tr3
and pot RV2.

The action of the Figure 1 circuit is
such that the C4 voltage (and thus the
outputvoltage)is normally zero volts, but
each time the circuit is triggered C4
charges exponentially via R5 and RV1 to
%Vee, at which point the monostable
period terminates and the C4 voltage
returns abruptly to zero. The period of
the sawtooth waveform can be varied
over the range 9us to 1.2 seconds by
using the C4 values indicated in the
table. The maximum usable repetition
frequency of the circuit is approximately
100kHz.

Note that the Figure 1 circuit must be
triggered via rectangular input wave-
forms with fairly short rise and fall times.
The sawtooth period is variable over a
decade range via RV1, and the amplitude
of the output waveform is fully variable
via RV2.

The basic Figure 1circuit can be made
to produce atriggered linear sawtooth or
‘ramp’ waveform by charging C4 via a
constant-current generator, as shown in
the circuit of Figure 2. Here, Tr1 is used
as the constant current generator, and
the output waveform is taken from across
C4 via Tr2 and RV2.

When a capacitor is charged via a
constant-current generator, the capaci-
tor voltage rises at a linear and predict-
able rate that can be expressed as:

volits per second = |/C
where | is expressed in amps and C is
expressed in farads. Using more practi-
cal quantities, alternative expressions
for the rate of voltage rise are:
volts per us = amps/uF
or
volts per ms = mA/uF.
Note that the rate of rise of the voltage
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Ray Marston presents a variety of useful circuits
in this concluding part of his ‘555’ mini-series
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Fig 3 Oscilloscope timebase generator circuit

can be increased by increasing the
charging current or by decreasing the
value of capacitance.

In the Figure 2 circuit the charging
current can be varied over the approxi-
mate range 90xA to 1mA via RVi, thus
giving rates of rise on the 10n timing
capacitor of 9V/ms to 100V/ms respec-
tively. Now, remembering that each
monostable cycle of the 555 terminates
at the point where the C4 voltage
reaches 35Ve¢, and assuming that a9 volt
supply is used (giving a #V¢c value of
6V), it can be seen that the sawtooth
cycles of the circuit have periods
variable from 666us (= 6/9ms) to 60us
(= 6/100ms) respectively. Periods can be
increased beyond these values by
increasing the C4 value, or vice versa.
Note when using this circuit that its

supply rail must be stabilised if stable
timing periods are to be obtained.
Figure 3 shows how the above circuit
can be modified for use as an oscillo-
scope timebase generator. The circuit is
triggered by squarewaves derived from
external waveforms via a suitable ‘trig-
ger selector circuit, and the ramp output
waveform is fed to the ‘X' plates of the
'scope via a suitable amplifier stage; the
pin 3 output of the 555 provides bright-up
pulses to the 'Z’ axis of the 'scope tube.
Note that the minimum useful ramp
period that can be obtained from the
above circuit (using a 1n0 capacitor in
the C3 position) is about 5us, which,
when expanded to give full deflection on
a ten-division 'scope screen, gives a
maximum timebase speed of 0.5us per
division. This ‘timebase’ circuit gives
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Fig & Simple 1kHz linear-scale analogue frequency meter Fig 8 Event-failure alarm with LED or relay output
12V via » voltage equals 250ms/1000ms x 8V = 1.5V,
Ll At or 25% of 8V. Thus the mean value of
0% oiL;f. none output voltage of the pulse generator,
ﬂlﬂ = A measured over a reasonable total num-
2 ber of pulses, is directly proportional to
the generator's repetition frequency.
6
7o cB v bl r ‘Mean’ reading instruments
points * K Normal moving coil meters are ‘mean’
; rma, 9 i .
ad ‘gz L reading instruments, and in the Figure 5
‘°"T sve -°°n]' circuit a 1mA fsd moving coil meter is
wired in series with ‘multiplier’ resistor
hey R5, which sets the meter sensitivity at
Fig 6 Car/motorcycle tachometer circuit about 3V4 fsd, and is connected to read
the mean output value of the pulse
excellent signal synchronisation at trig-  sensitivity of 1kHz. The circuit is generator. This meter thus gives a

ger frequencies up to about 150kHz: at
trigger frequencies greater than this, the
input trigger signals should be divided
down via a single or multi-decade
frequency divider. Using this technique
the timebase can be used to view input
signals up to many MHz.

Figure 4 shows a simple but versatile
‘trigger’ selector circuit that can be used
with the above circuit. This comprises a
741 op-amp (or similar) voltage compara-
tor circuit, which has areference voltage
fed to its non-inverting input terminal via
the RV2 ‘trigger level’ control pot, with
the signal voltage fed to its inverting
terminal via SW1-R1 "and the RV1
‘sensitivity’ pot: SW1 enables either in-
phase or anti-phase input signals to be
selected from the 'Y’ driving amplifier,
thus enabling either ‘+' or ‘-’ trigger
modes to be selected. The output of the
Figure 4 circuit is coupled directly to the
C1 input of Figure 3.

Figure 5 shows how the 555 IC can be
wired to make a linear-scale analogue
frequency meter that has a full-scale

powered from a regulated 6V supply, and
needs a pulse or squarewave input-
driving signal with a peak to peak
amplitude of 2volts or greater. Transistor

-Tr1 amplifies this input signal to a level

suitable for triggering the 555 mono-
stable stage, and the pin 3 output signal
of the monostable is fed to 1mA fsd
moving coil meter M1 via muitiplier
resistor R5 and offset-cancelling diode
D1. The circuit operates as follows.

Each time the monostable is triggered
itgenerates a pulse of fixed duration and
amplitude. If we assume that each
generated pulse has a peak amplitude of
6V and a period of 1ms, and that the
generator is triggered at an input
frequency of 500Hz, it can be seen that
the pulse is high (at 6V) for 500ms in each
1000ms total period, and that the mean
value of output voltage measured over
this total period is 500ms/1000ms x 6V =
3V, or 50% of 6V.

Similarly, if the input frequency is
250Hz the pulse is high for 250ms in each
1000ms total period, so the mean output

reading that is directly proportional to
the input frequency, and therefore the
circuit acts as a linear-scale analogue
frequency meter.

With the component values shown the
circuitis intended to read fsd at 1kHz. To
set up the circuit initially, simply feed a
1kHz squarewave signal to its input, and
then adjust RV1 (which controls the
pulse length) to give full-scale reading
on the meter.

The full-scale frequency of the above
circuit can be varied from about 100Hz to
100kHz by suitable choice of the C3
value. The circuit can be used to read
frequencies up to tens of MHz by feeding
the input signals to the monostable
circuit via a single or multi-decade
digital divider, thereby reducing the
input frequencies to values that can be
read by the monostable circuit.

Figure 6 shows how the above circuit
can be modified for use as an analogue
tachometer (rpm meter) foruse incarsor
motorcycles. Here, the circuit is
powered by a regulated 8V2 supply
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Fig 12 dc negative-voltage generator

derived from the vehicle’s battery via R1-
ZD1-C1 and the ignition switch, and the
monostable is triggered by the vehicle’s
contact breaker (cb) points via the R2-
C2-ZD2 waveform-conditioning network.
A 50uA fsd moving coil meter is used as
the rpm indicator, and is activated from
the 555 output (pin 3) via D1.

The circuit action is such that current
is applied to the metervia R5-RV1 and the
1C supply line when the IC output is high,
but the current is reduced to near zero
(via D1) when the 555 output is low.

Constant pulse amplitude

The Figures 5 and 6 circuits both use
regulated supply lines to ensure a
constant pulse amplitude and hence a
consistent reading accuracy in the
moving coil meter. Note, however, that
this meter is actually a current-indicat-
ing device, but that in both of these
circuits it is used in the ‘voltage
indicating’ mode with the aid of suitable
‘multiplier’ resistors (RV1-R6 in Figure 5,
RV1-RS5 in Figure 6).

Figure 7 shows (in basic form) an
alternative way of making an analogue
frequency meter, without the use of
either a ‘'multiplier’ resistor or a reg-
ulated power supply. In this case, the
output (pin 3) of the 555 is fed to the
moving coil meter via JFET transistor
Tr1, which is wired as a constant-current
generator (via RV1) and thus feeds a
fixed-amplitude pulse into the meter
irrespective of variations in the supply
line voltage.

Figure 8 shows how the 555 IC can be
used as the basis of an event-failure
alarm or ‘missing-pulse’ detector, which
closes a relay or illuminates an LED if a
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normally recurrent event fails to take
place.

The circuit theory is fairly simple. The
IC is wired as a normal monostable pulse
generator, except that Trt1 is wired
across timing capacitor Ct1 and has its
base taken to ‘trigger’ pin 2 of the IC via
R1. The trigger pin is fed with a series of
brief pulse or switch-derived clock input
signals from the monitored event, and
the values of R3 and C1 are selected so
thatthe natural monostable period of the
IC is slightly longer than the repetition
period of the ciock input signals.

Thus each time a brief clock pulse
arrives C1 is rapidly discharged via Trt,
and simultaneously a monostabie timing
period is initiated via pin 2 of the IC, thus
forcing output pin 3 high. Before each
monostable period can terminate
naturally, however, a new clock pulse
arrives and initiates a new timing period,
s0 the pin 3 output terminal remains high
so long as clock input pulses continue to
arrive within the prescribed limits.

Should a clock pulse be missed or its
period exceed the preset limits,

however, the monostable period will
terminate naturally, and under this
condition pin 3 of the IC will go low and
drive therelay or LED on. The circuitthus
functions as an event-failure alarm or
missing-pulse detector. With the compo-
nent values shown, the monostable has a
natural period of about 30 seconds; this
period can be varied via R3 or C1 to
satisfy specific needs.

Voltage converters

The 555 IC can readily be used to
convert an existing dc voltage into a dc
voltage of greater value or of reversed
polarity, or to convert adc voltage into an
ac one. Figures 9 to 14 show various
circuits of these types.

Figure 9 shows how the 555 can be
used as a dc voltage doubler, which
generates a dc output voltage that has a
value roughly double that of the 555
supply-line voltage. Here, the 555 is
wired as a free-running astable multi-
vibrator or squarewave generator which
operates at a frequency of about 3kHz
(determined by the R1-R2-C2values) and
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Parameter iCM 7888 Bipolar 338
Power supply range 2V0 to 18V 4V5 to 16V
Supply current at Ve = 15V 0.1mA 10mA
Output current, max 100mA 200mA
Power dissipation, max 200mwW 600mW
Peak supply current transient 10mA 4001nA
Timing accuracy, drift with Voo 1%N 0.1%/NV
Input current, trigger 0.01nA 100nA
{nput current, threshold 0.01nA 500nA
Input current, reset 0.02nA 100pA
Output rise and fall times 40ns 100ns
Minimum trigger-pulse width 90ns 20ns

Fig 15 Comparative performance
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Fig 17 Internal circuit of the CMOS 7555 IC

has its output fed into the C4-D1-C5-D2
capacitor-diode voltage doubler net-
work, which produces the 2 x Vo'
output voltage. Note that supply-line
capacitor C1 is used to prevent the 3kHz
output of the 555 from feeding back into
the IC, and C3 is used to further enhance
circuit stability.

The Figure 9 circuit can be used with
any dc supply in the range 5 to 15 volts,
and since it provides a ‘voltage doubler’
action can thus provide outputs in the

approximate range 10 to 30 volts. Greater
output voltages can be obtained by
adding more ‘multiplier’ stages to the
circuit. Figure 10, for example, shows
how to make a dc voltage tripler, which
can provide outputs in the range 15 to 45
volts, and Figure 11 shows a dc voltage
quadrupler, which provides outputs in
the range 20 to 60 volts.

A particularly useful type of 555
‘converter’ circuit is the dc negative-
voltage generator, which produces an
output voltage that is virtually equal in
amplitude but opposite in polarity to that
of the IC supply line. This type of circuit
can be used to provide a ‘split-supply’
output for powering op-amps, etc, from a
single-ended power supply. Figure 12
shows an example of such a circuit,
which (like Figure 9) operates as a 3kHz
astable thatdrives avoltage doubler (C4-
D1-C5-D2) output stage.

dc to ac converter

Another useful type of voltage conver-
ter circuit is that which changes a dc
supply voltage into an isolated (transfor-
mer-coupled) ac output voltage. This ac
voltage may be used as it stands, or may
be converted back into a dc voltage
(usually atafairly highvalue) viaasimple
rectifier-filter network. Figures 13and 14
show (in basic form) two such circuits.

The Figure 13 circuit can be used for
driving a neon lamp or generating a low-
current high value (up to a few hundred
volts) dc voltage from a low value (5 to
15V) dc voltage supply. Here, the 555 is

.simply wired as a3kHz astable and has its

squarewave output fed to the input of
transformer T1 via R3. T1 is a small audio
transformer, and has a turns ratio
sufficient to give the desired output
voltage, eg with a 10V supply and a 1:20
T1turns ratio the transformer will give an
unloaded ac output of 200 volts peak.
This ac voltage can be converted to dc
via a half-wave rectifier and filter
capacitor, as shown.

Finally, the Figure 14 dc-to-ac conver-
ter circuit produces an ac output at
mains line frequency and voitage. The
555 is wired as a low frequency astable
(adjustable over the 50Hz to 60Hz range
via RV1) that feeds its power-boosted
(via Tr1-Tr2) output into the ‘input’ of
reverse-connected filament transformer
T1, which has the desired ‘step-up’ turns
ratio.C4and L1 actas afilterthatensures
that the power signal feeding into the

transformer is essentially a sinewave.

A CMOS 555

The standard 555 timer IC is a very
popular and versatile device, but suffers
from a few significant defects. It cannot,
for example, be used with supply
voltages that are significantly less than
5V. Also, it typically draws a fairly hefty
10mA of quiescent supply current when
operating from a 15V supply, making the
device quite unsuitable for use in many
battery powered applications.

Worst of all, the device draws amassive
400mA ‘spike’ of current from the supply
as its output makes the transition from
one state to the other. This spike lasts for
only a fraction of a microsecond, but in
that time radiates a ‘noise’ burst that is
often sufficient to play havoc with any
digital circuit close to the 555 or powered
from the same supply lines.

Fortunately there is a CMOS version of
the 555 available which suffers from none
of these snags. This CMOS version is
manufactured by Intersil, and is known
as the ICM7555 or, more simply, as the

.'7555’. This device can be used with any

supply voltage in the range 2V to 18V, and
typically draws a quiescent current of
only 100xA from a 15 volt supply. It draws
a peak ‘spike’ current of only 10mA when
its output is transitioning, and thus does
not create radiation problems. Also, the
required threshold, reset, and trigger
currents of the CMOS device are several
orders of magnitude down on the bipolar
version, enabling timing resistors (for
example) to be given values of hundreds
of megohms.

Figure 15shows a ‘rationalised’ compa-
rative summary of the characteristics of
the standard bipolar and the CMOS
versions of the 555 IC. Note, on the debit
side, that the CMOS version has inferior
drift-with-voltage accuracy characteris-
tics, output current-drive and power
dissipation capabilities, and pulse-
triggering characteristics.

Figures 16 and 17show, for comparison
purposes, the simplified internal circuits
of the bipolar and CMOS versions of the
IC. Note particularly the great differ-
ences in the relative values of the
voltage divider chains that are used.

The CMOS device can be used as a
direct plug-in replacement in all the
bipolar 555 circuits that have been shown
in the present series of articles. Note,
however, that (for reasons of cost) the
CMOS device should really only be used
in battery powered applications where
current economy is important, or in low
voltage (below 5V) applications where a
bipolar 555 cannot be used, orin compiex
multi-1C digital circuits where ‘radiation’
problems might otherwise occur. In all
other cases, the inexpensive bipolar
version of the 555 should be used.

In next month’s edition of Data File we
start a new ‘mini-series’ of articles
looking at FET devices and circuits. [éw]
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special introduction price
and with FREE CHARGER. Price +

wantto be sure thatyou are P+P and Ins
buying quality. For long

reliable service, you will KT 200 EE VHF TRCVR.............. £169-£5
probably have doubts about KT 400 EE UHF TRCVR ............. £189-£5
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accessories

KT SM1 SPEAKER MIC
KT BMC MOBILE CHARGER LEA%
...................................... 4.50

KT BP (H) HI POWER NICAD PACK
..................................... £33.00
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pack, flexible ant, ear phone,
hand strap, belt suspender
frequency range 140-150MKz/430-

Full UK specification, tone/
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HI-TEC WORLD WIDE, 584 HAGLEY ROAD WEST, OLDBURY WARLEY, B68 0BS TELEPHONE 021-421-6001

PC/XT — PERIPHERALS

MEGA mainboard PC/XT .......... £249
SUPER Mainboard PC/XT......... £249
256K M/FUNCT 1par, 1ser, cl/cal,
OK £169
384K M/FUNCT 6-WAY (SEE ILL),
OK 289
512K RAM EXPAND (2 DIP SWITCH),
OK £98
Parallel printercard ............oee. £39
Parallel card with 64K buffer (OK)
.£109

Monochrome (text) display card

.£119
PC Epress/Intelligent Research
512K . £798
Titan Accelerator 128K.............. £609
Titan Accelerator 512K.............. £729

COLOUR/GRAPHICS Card (2 layer)
COMPOSITE COLOUR/rgb Moniotrs
£149

SUPER COLOUR/GRAPHICS Card (4
layer)

PC, PCXT, PCAT COMPATIABLE
£399

MONOCHROME GRAPHIC CARD
VERSION 11

single paraliel port standard.... £229

MULTI I/O CARD - 5 WAY!!!

Duai floppy controller interface
Asynchronous RS232 serial comms
port

Parallel printer port, games adapter
Clock/Cal with battery backup

£249

EPROM WRITER CARD up to 128K 4-LAYER PC/XT PC to XT CONVERSION
£149 MAINBOARD KITS FOR IBM AND
MODEM CARD V21/V23 CCITT AA/
AD c169 * 64K to 1MB ON BOARD COMPATIBLES
FLOPPY DRIVE CONTROLLER (4 * 8 Fully Compatible Slots * NEW FAST CONTROLLER!!
DRIVES)....oooremmoreeesnerereressssesssssseore £78 Built& Tested..........cccccce £298.00 WESTERN DIGITAL 1002 SWX-2
TEAC FD-55B half ht 320K floppy dr SEGATE ST-506 STANDARD
£138 PC/XTCASE | o, £199.00
RS232 SERIAL I/Face, tport 50- | o * 10 MEGABYTE MR-521 5%in
9600 £49 2 % o Il WINCHESTER HARD DRIVE, 2-
SERIAL Async RS232C, 2port 50- . Incltg.lsive R rdware, £95.00 HEADS
ZSAO:,&Eé'XBKﬁEE ....................... ::: """"""" : AVERAGE ACCESS 85ms ... £375.00
*20 MEGABYTE MRS522 5%in
AD/DA 12bit 16ch- A/D 1ch D/A RAM CI'IIP SALE“! WINCHESTER HARD DRIVE, 4-
£139
* 4164 64K DRAMS 150ns HEADS
83K Cherry Style KEYBOARD . £129 £1.49each | AVERAGE ACCESS 85mx... £550.00
TRANS-NET NETWORKING {upgrade PC/XT and compatibies) * HARD DRIVE CABLE SET... £25.00
BOARD ...t * UPGRADE 130WATT POWER
NetMAIL Software. * 41256 256K RAMS 150ns SUPPLY ...t £1335.00
NetSPOOL Softwar £5.49 each
NetDISK Disk Server Software ' | (upgrade OLIVETTI M24, COMPAQ DISKETTE SALE!
NetDMS Data Management DESKPRO etc) NASHUA DS/DD......... £14 box of ten
Software ......ocvcniiniincennee £178 * 4128 (Piggyback) Upgrade IBM UNBRANDED DS/DD 9:1:':0 of t
NET BOOT ROM for floppyless ops | e wey \T198YRACR) LPGIAUE 1B R s &L X on
or floppyless :gz [2[07) ¢ SR £5.99 sach DX45 lockable 100pc DISKETTE'
BOX £17
NET STARTER KIT..c.ooovoorerrerrnee .
ETRSTERTERISS €978 CO-PROCESSOR INTEL -2/-3 DXS50 lockable 50pc DISKETTE BOX
(NOTE: We can supply most of the &2 L

above as UNPOPULATED boards for
OEMSs.)

384K MULTIFUNCTION
CARD - SIX WAY!l!

* 64K to 384K RAM Memory

* RS232C Serial Port

* Real Time Clock/Calendar with
Battery Backup

* RAMDISK & PSPOOL Software

* Optional games port
Built & Tested.......cccceuvinnne

MIGITASN

Prices exclude VAT and DELIVERY
- for terms see our other advertisements.

TEL: (0342) 24631

tix: 957418

Business Systems Ltd, Unit M, Charlwoods Business Centre,
Charilwoods Road, East Grinstead, West Sussex, RH19 3UR,
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Andy Emmerson G8PTH puts you in the picture

Acouple of months back | took a look
at the pleasures and perils of buying
a secondhand camera-one of you wrote
in asking for further info on a particular
model of Shibaden camera. Being a
helpful sort of chap | try to pass on
anything | have, and in fact | was familiar
with that camera.

I amnot asource of circuit diagrams on
all cameras, though - | wish | was!-and if
you are not sure about poking about in a
strange camera unaided, it might be
better not to buy. Having said that, most
rally bargains are a safe bet if they look
well cared for.

Funny prices

Talking of rallies, | tend to visit quite a
lot of these, just like Hugh Allison
G3XSE, who writes the rally bargain
column in Amateur Radio. It's funny
really, as | see Hugh at most of these
events and seldom is he not buying
something! There were indeed plenty of
good buys in the video field this year,
with cameras selling for as little as £25
with lens. Needless to say, these were
not the marked prices, butyouhave to be
prepared to haggle a bit.

Other video items, such as switchers,
were over-priced: some Sony mono-
chrome effects generators were selling
at £45 a pair early in the season but £40
each later on. The more pricey equip-
ment tends to remain unsold and travels
around from one rally to another: one
camera | saw in April turned up so many
times it became like an old friend, and in
the end 1 just had to buy it -but not at the
asking price!

New goodies

The Woburn ratly is where Wood &
Douglas unveil new products, and this
year they had three new items for
ATVers. All three will appeal mainly to
24cm operators and come as ready-
assembled modules. Although intended
for use with other W&D equipment, they
can also be adapted to work in other
systems.

The first item is a sound subcarrier
generator for a transmitter. It connects
in the video line and is available in both
5.5 and 6.0MHz versions - how sensible!

Partnering it is a sound board for the
VIDIF receiver, also available in 5.5 and
6.0MHz versions. This sound board has
another long-desired feature, on-board
squelch, and provides both loudspeaker
and line outputs, so you can now feed the
received audio into your VCR, receiver-
monitor or hi-fi system. The squeich is
not 100 per cent, but mutes ‘inter-station’
hiss to an acceptably low level. Volume is
adjusted by on-board presets: you may
wish to bring these out as front-panel
controls.

The third item can be used both in
transmitters and receivers, being a pre-
emphasis/de-emphasis unit - you con-
nect links to make it one or the other. it
follows the preferred CCIR curves
(published in the last issue of CQ-TV)
and has an adjustable gain amplifier built
in. | have put one in my receiver and find
it makes a big difference, enabling me to
see fine detail which was previously
unreadable.

All of these units are moderately
priced and highly recommended: watch
out for a 24cm preamplifier from Wood &
Douglas soon.

G9 video

This year sees the 30th anniversary of
video from G9AED, a callsign that was
once very familiar to TV enthusiasts. If
the G9 callsign does not strike you as an
amateur one you're right, since the G9
series is reserved for test and develop-

ment licences issued to experimental
stations. Generally these transmissions
are for industrial purposes and not
intended for public reception, but
GI9AED was an exception-it evenissued
QSL cards for reception reports!

G9AED was the creation of Belling and
Lee Ltd and was in fact a mobile
transmitter operating in Band 3.
Independent television started in Britain
in 1955, but prior to the commencement
of regular programmes dealers and
viewers needed a source of test signals
for aerial and receiver alignment. Belling
and Lee were at that time a major
manufacturer of TV aerials, and had the
excellent idea of taking a pilot transmit-
terto the eventual main transmitter sites.
While the ‘proper’ aerial mast was being
constructed at each location G9AED was
already putting out low-power signals
from its own 85ft tower, 40 hours a week.

G9AEDwas provided as aservice tothe
TVindustry and was recognised as such-
the IBA later purchased the van. The
transmitter van itself was well equipped
(it was even on the phone) and put out
two signals, generated from mono-
scopes. One was a special test card with
calibrations enabling the distance of
obstructions causing ‘ghosts’ to be
calculated. The other picture was a
caption announcing that new transmis-
sions would start soon on Band 3 -‘make
sure your aerial and receiver are ready’.
So this was really Britain's first TV
commercial.

Although G9AED was really intended
for TV dealers and aerial installers, many
TV enthusiasts also used it for testing
their homebrew converters, which took
the Band 3 signal and transposed it to an
unused channel in Band 1. A ‘Belling-
Lee’ mobile research unit also used the
signal for plotting propagation and
coverage of the radiated signal.

More unscheduled video
Non-broadcast television crops up
elsewhere on the bands, too. Between
March 1958 and May 1959 the Marconi
company was investigating troposcatter
links for trans-horizon propagation. A
200 mile path was chosen between Start
Point (Cornwall) and Galleywood
(Essex), near the Marconi works in
Chelmsford. The aim of the experiment
was to direct a 10kW signal up into the
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troposphere, 1800 metres above the
horizon and attempt to pick up some of
the scattered signal at the receiving end.

Inthe event they were successful for 99
per cent of the time. The frequency used
was 858MHz and the callsign allocated
was G9AHR. FM television was one of the
several modes used: itwould be fascinat-
ing to try this sort of power on 24cm. On
the other hand, considering that only
$0-s0 pictures were received and that
30ft diameter dish antennas were neces-
sary, perhaps we don’t do so badly with

our ATV equipment!

Reception of unscheduled transmis-
sions is of course not permitted with a
broadcast receiving or amateur licence,
although a couple of years back ATVers
around Southend in Essex had little
choice in the matter! A very boring
picture appeared on 70cm: it was an
interiorview which gotdarkeranddarker
as daylight faded.

A novelty at first, it soon became a
nuisance since it blocked other ATV
activities. Eventually the Radio Interfer-

ence Service was called in and the
transmissions were traced to the local
police. Apparently they had uncovered a
large cache of stolen property, too much
to store in the ‘nick’ and it had to be
stored elsewhere. To deter pilferers a
video surveillance system was put in,
which just happened to use 70cm.
Nowadays a more discreet band is used
for this kind of activity, around 1680MHz.
The higher frequency and the use of FM
transmission probably deters casual
viewers rather successfully!

Teutonic TV!

GB8PTH visits Germany
for their 1985
national ATV convention

Not many people have the luck (or
stamina?) to attend two national ATV
conventions in the space of three weeks,
but that was the fate this year of your
roving ambassadors Trevor Brown
GB8CJS and myself. For the second year
running the German ATV club, AGAF,
extended an invitation to visit their
event, and we naturally took up their
offer.

Vive la difference!

Like our event it is basically a one day
(Sunday) event, though many people
meet up the night before for a social get-
together. Visitors are from all over
Germany plus a healthy Dutch contin-
gent, but sadly no representation from
other European countries. An ali-day
lecture programme is laid on, with three
talks before lunch and three afterwards.
Subjects covered this year included
awards and diplomas, FM-ATV, antenna
coupling and satellite TV.

In addition yours truly had to earn his
keep and give a talk ‘zur aktuellen
Situation des Amateurfunk-Fernsehens
in Grossbritannien’ (on the current state
of ATV in the UK). The Worthing and
Dunstable repeater demo tapes helped
illustrate this theme, even if the com-
mentaries were not understood by many
of the audience. The reception was
favourable, anyway.

All the proceedings were televised
(going out live on the local TV repeater)
and recorded on tape. This year the
BATC was presented with edited tapes of
last year's proceedings, so presumably
next year i shall relive my attempts at
‘O’ level German! The cameras (nearly
all colour) picked up the speakers and
the audio-visual exhibits: an army of
amateurs manned the cameras and
cascaded Sony camera switchers (which
had been modified to give wipes).

Perhaps the most impressive - and
most significant - exhibit was a repeater
control timer. Because of the higher
amateur activity level in Germany there

is more pressure on 70cm than here.
Peaceful coexistence between TVers
and Oscar enthusiasts has been difficult
to achieve hitherto, and there was strong
pressure to shift all ATV operation off
70cm to higher frequencies.

As many of the TV repeaters have 70cm
outputs there is a conflict, probably more
theoretical than actual, but to avoid the
grief the AGAF has devised a clever
timer which switches off the repeaters
during AMSAT Mode L. The plan is to
equip each repeater with one of these
marvels. The timer itself consists of
three simple devices: a receiver for
DCF77 (a standard time transmitter like
our Rugby affair) with a ferrite rod aerial
(cost about £60), a ZX-81 computer and
16K RAM (£25),and an interface consis-
ting of a Z80 PO and two TTL chips (£7).

Radar problems

Given that 70cm is well populated you
might think this would lead to consider-
able activity at 24cm, and indeed there is,
mainly through repeaters. We spent a
fascinating evening atthe home of AGAF
leader DC6MR and witnessed typical
ATV, German-style. We rapidly saw that
the level of radar interference is,
however, generally much worse than in
most parts of the UK (up to 30dB stronger
than the ATV signals) and thus 24cm is
not the total solution. Hopefully this is
not entirely a foretaste of conditions to
come in the UK.

Incidentally, commercial ATV equip-
ment is most uncommon in Germany and
nearly everybody builds their own trans-
mitter to the DC6MR or DJ4LB designs -
our remarks about the ‘difficult’ DJ4LB
transmitter were met with surprise, so
perhaps German amateurs do belong to
a master race after all!

Another example of the different
approach is with regard to omni-directio-
nal aerials for repeaters (23 and 13cm).
The Alford Slot is unknown there:
instead they use either the ‘nesting box’
or ‘butterfly’ designs. The former is a
piece of slotted waveguide: square
profile aluminium has 16 vertical slits
back and front and this gives omni-
directional coverage with horizontal
polarisation and excellent matching.
This antennais pretty large at 13cm, even
larger at 23, where the butterfly design is

used. This is more familiar as the Super
Turnstile, popular in the USA.

European working group for ATV

The AGM part of the convention
followed the lectures in the late after-
noon, where the main topic was the
threat to ATV on 70cm. ATV was
apparently not aliowed on 70cm in the
Scandinavian countries, and there was
no representation anyway. In Belgium it
looked likely that 430-434MHz was to be
ceded to Syledis and narrow-band
modes moved up to 434, which looked
ominous for ATV. There was no ATV
organisation in Belgium, nor in France,
and only a sub-group of VERON in
Holland, so what hope was there of
protecting ATV interests in those coun-
tries? Only Germany and the UKhad ATV
user groups, so what was to be done?

Obviously any action must be within
the existing organisational framework,
so it was decided to set up a European
ATV Working Group. This would link
(initially) the BATC, AGAF and VERON,
with a view to contacting each national
radio club and influencing and educating
the IARU VHF committee. Within the
working group we would collate all
papers on bandplans, contests and
licence regulations and also brief our
national representative on the VHF
committee. A noble and worthwhile aim
and we shall see how it progresses.

All too soon we had to return, after
thanking our hosts for their generous
hospitality. This time we extracted a
promise that the German Top-Team
(that's German for committee) would
come over to our convention next year,
so we shall then have the opportunity to
repay their kindness.
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Fig 1 the SPG circuit diagram
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TV SYNC PULSE
GENERATOR

Pete Carliell describes this SPG,
as a prelude to his frequency
converter for mathematical PAL
(coming soon — watch this space!)

he television waveform requires

synchronising and blanking signals
with line and field components which
may be considered separately.

To create the line components aseries
of edges are generated by a 4 to 16 line
decoder, I1C3, driven by binary counter
IC1b. As the counter is clocked at
1.25MHz, sixteen edges each 0.8us apart
are available to create the start and
finish of line syncs, line blanking and
equalising pulses, eg O/P 0 = line
blanking start, O/P 5 = equalising pulse
finish. Broad pulses are more than 12us
long and their finish edges are delayed
by an 18 stage shift register, 1C4. The
double inversion of IC16 trims the timing
of the common sync start edge.

Once in each field IC5a is allowed to
measure three blocks of 2'2 lines each,
before iocking itself out when A AND
B = 1. The A and B outputs control IC6
which selects line sync, equalising or
broad pulse finish, and route once or
twice-line resets to the inhibiting latch
IC14a. Complications arise with twice-
line pulses when O/P D of IC1b presents
invalid information to IC3 and thus has to

Fig 2 Recommended board layout
(shown half full size)
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be blanked: 1C14a takes its cue from O/P
7 of IC3.

The field components are initiated by
binary counter IC7, which should be
regarded as counting half-lines aithough
it is clocked F - 4 x line frequency (the
4ELF waveformdiffers from 4LF in that its
active negative edge is 1.6us earlier.
Switch I1C6 is therefore changed over
before the vital edges that it has to pass).

When IC7 has counted 625 half-lines,
field reset R1 is generated to reset IC7,
clear IC5a from its locked condition and
start field blanking. The latter is stopped
by signal B after 50 half-lines. Alternate
R1s give rise to a very short (80us) R2.

From counter IC7's outputs, 622, 623,

.624 and 625 half-line signals are gated

and selected in a four field sequence by
IC8b to form the start of Bruch blanking.
Note that 1C8 switches from top to

bottom in the order of fields 4,1,2,3. Nine
lines are counted by iC9b and the burst
blanking is performed by BGE, which
controls the start triggers of ‘Burst Gate’.

It is possible at power-up or during a
severe power disturbance for the line
frequency squarewave at IC5b O/P B to
be inthe wrong phase with respectto the
burst blanking sequence. This would
produce nonsense outputs, but IC17b
wili correct IC5b if it is ever wrong.
Connected to the LF and 2LF square-
waves are differentiator and inverter
networks which make short positive
pulses from negative-going edges. The
pulse durations are roughly 4us, but must
lie within the range 1.5us to 6.0us.

The prototype was built using wire-
wrapping techniques, which proved to
be ideal for a one-off requiring many
interconnections. The circuit fits easily
onto a 6 x 3in board - the size of a Vero
‘VQ’ board, which could be used by those
who prefer soldering. A recommended
layout is shown in Figure 2.

Provision was made in the original fora
5MHz oscillator built in a 24-pin DIL
module. This was used in one application

where non-mathematical PAL with a
separate subcarrier oscillator was
adequate.

The waveforms available within this
SPG offer the chance to easily generate
colour bar RGB drives and a grille. The
latter is useful in lining up cameras as
well as converging colour monitors. The
relevant circuits are shown in the
diagram of Figure 3.

Fig 3 The generation of colour bar drives and grille
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Compiled by Keith Hamer and Garry Smith

he overallverdictfor June 1985is that

it appears to have been a ‘record-
breaker’. Sporadic-E activity was well
and truly with us practically every day
throughout the month, with many open-
ings continuing through to the following
day. Conditions certainly whetted the
appetites of beginners to DX-TV, with
enthusiasts sampling a wide variety of
exotic and usually rare broadcast TV
stations.

Signals were not merely confined to
the European area. There were at least
three definite sightings of DX from the
Middle East and Africa. So, which were
the outstanding days for reception?
That's a difficult question to answer. The
authors’ choice would be, without doubt,
the 21st and 22nd when several ‘exotic’
stations appeared.

The first few days of June had the
added bonus of tropospheric DX, with
transmissions from Norway, Sweden and
Denmark filting the bands. All in all, it
was a very busy and satisfying month
indeed.

Sporadic-E round-up

Most of the reports sent in this month
indicate that DX-TV reception from the
Middle East was attainable on at least
five days, namely the 1st, 3rd, 5th, 20th
and 21st. An iranian channel E2 transmit-
ter was received in the UK on the 1st
during the mid-morning period. The
FuBK test card was being radiated at the
time. This included a large digital clock
superimposed in the lower left-hand
portion of the screen. Fortunately the
clock provided positive identification, as
it was 4% hours ahead of British time.

Possible reception from the same
transmitter was noted on the 21st in
Derby and East Anglia, but programmes
were being aired at the time thus making
definite identification impossible. The
programme material was certainly Ara-
bic and the signal quality was typical
multi-hop sporadic-E with a characteris-
tic smearing effect. Reception took
place from 1240BST onwards.

At 1245 on channel E3 an English
cartoon was in progress complete with
Arabic subtitling. This reception came as
no surprise here in Derby following the
E2 Arabic signals. It was immediately
logged as emanating from the Jordanian
outlet at Suweilih. However, doubts
crept in when the same cartoon was
noticed on channel E4, again with Arabic
subtitles. As far as we are aware JTV-

Jordan do not operate on E4 so we can
only assume that reception was from the
Hassake transmitter in Syria!

Ray Davies in East Anglia noted a
similar pattern of reception on channels
E2, E3 and E4, and it apparently lasted for
much of the afternoon. Unfortunately,
positive identification was impossible
due to a lack of clock or programme
captions.

Arabic reception

The Arabic reception on channel E2
has posed something of a mystery. The
only transmissions available on that
channel originate in Dubai and Iran, the
latter being closer to the UK. An
unconfirmed report of reception from
the United Arab Emirates and Nigeria
(NTV) has arrived and it would appear
that a caption showing the NTV globe
symbol appeared during an opening
from the south. We have no precise dates
or details but there have been instances
in the past of similar DX taking place.

Signatls from the Canary Islands (TVE)
managed to penetrate the DX-TV haven
of Leeds on the 10th. The service is
operated by Television Espafola and is
sent from the mainland via satellite.
Opening captions are inserted locally
and the colour GTE test card carries a
black band across the lower part of the
screen, thus deleting the clock and
transmitter inserts radiated from Madrid.
An alternative test pattern consisting of
a colour bar pattern with a black central
band is transmitted with the identifica-
tion '‘RTVE IZANA 3'.

Iceland on channels E3 and E4 has
been a regular visitor this month. RUV
was noted in Derby on the 10th and 17th
with the PM5544 test card going on to the
clock caption and announcer at 2025BST.
The test card identification cannot be
missed. It reads ‘RUV ISLAND’ in large
letters.

It's always worthwhile checking the
bands during the early hours, especially
if conditions have been good while most
TV services have been closing down for
the night. On the 14th RAI (italy) were
showing boxing until well after midnight.
A spot check on the band at 0230
produced the NCT chess-board from the
pirate Italian station with literally dozens
of private ltalian FM radio links.

A caption which caused a littie head
scratching was seen on the Sth at
approximately 1944 on channel E4. it
consisted of two overlapping circles with

the letters ‘MTV' below. Don’t be fooled.
It's not Hungary but YLE-Finland with the
adverts!

Multi-standard DX-TV receiver

Tony Harris of Fareham in Hampshire
has written to say how enthusiastic he is
about a new receiver purchased for
general caravanand DX use.Itisa10inch
colour TV/monitor made in France by the
electronics giant, Thomson. The model
number is TF 2502 Pl. The set features
remote control facilities and is designed
to operate on 12/24V dc or 220/240V ac.
PLL search tuning and memory are two
further features.

Of more importance to DX-TV enthu-
siasts is its multi-standard capabilities. it
will cover Bands /111 and UHF. PAL or
SECAM colour transmissions can be
resolved and the set will operate in
Western Europe on systems B, G and |
(5.5M