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RADIO COMMUNICATIONS

A WORLD FIRST FROM RWC LTD

YAESU FRG9600/RWC MK3 HF-UHF SERIES

After many months of research and development RWC LTD are pleased to
announce their latest HF modification for the Yaesu FRG9600 which now
includes LF/HF/VHF/UHF coverage from 100kHz to 950MHz and improved 'S’
Meter and a typical receiver =sensitivity now >2uV pD HF, >15uV
60-950MHz all @ 12dB SINAD. (Please contact us for detailed specifications).

We have fitted a High performance HF Front-End made for us by AKD. The
new HF section is fitted internally with switching circuits and a small toggle
Switch on the rear apron to enable band change whereby the display changes
to read actual frequency (100kHz-60MHz). The standard SO239 antenna
connector has now been changed for an ‘N’ connector for coverage from
60-950MHz and an S0239 connector fitted for HF coverage 100kHz-60MHz
(UHF extended coverage is now standard as per our original MK2
modification up to 950MHz).

As an ‘N’ connector is now fitted to all RWC FRG9600s for VHF-UHF coverage
itis possible to use a wide-band discone antenna such as the ICOM AH7000
which is supplied with low-loss coaxial cable and 'N’ connectors. A dipole or
long-wire antenna can be used for HF coverage with very good results. This
facilitates use of two antennas for all bands.

All modifications are Fully Guaranteed for twelve months from date of
purchase/modification providing our modifications seals are unbroken.
© RWC LTD 1987

»~ We reserve the right to change specifications due to continuous
development and modification of this product.
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Generous part exchange available on your existing receiver (call for details)
FRG9600 MK2 Model 60-950MHz ‘N’ connector @ £519.00 + £5.00 carriage.
(Modified unit only).

FRG9600 MK3 Model 100kHz-950MHz ‘N’ connector and SO239 for HF @
£625.00 + £5.00 carriage. (Modified unit only).

RWC Exclusive Base Station Complete HF-UHF Package FRG9600 MK3
Model, icom AH7000 ant, G5RV HF multiband, PA4C ac-13V dc adaptor,
inclusive carriage UK £725.00.

EXPORT & TRADE ENQUIRIES INVITED.

Tel: 021 421 8201 (24hr answerphone)
2 Telex: 334303 G TXAGWM
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SPECIFICATIONS

Frequency coverage  Recewe 2510 1300MHz

Transmit 50, 144, 430, 900, 1200MH2
banas

200 warts

50 ohms

Type N

5D-2V (50 ohm}

Discone

Input power rating
Input impedance
Supplied connectors
Supplied coaxial cable
Type ot antenna
Length 1.7 meters
Weight kg

Ilcom AH7000 @ £82.50 (inc free carriage UK
mainland).

YAESU/RWC FRG9600 Options

PA4C ac adaptor £16.50 inc post.

FIF232C RS232 computer interface @ £75.00
inc post.

Raycom GP900 900-950MHz 3dB, base station
ant @ £22.00 inc post.

AM-FM wide & narrow IF filters POA.

RWC 9600 MK2 owners HF mod @ £99.00 incjj
carriage {send unit).

FRG9600 existing owners HF & UHF mod —
100kHz-950MHz. Send unit carriage paid @
£129.00.

YAESU FRG9600 Service Manual (inc -Cat
Prog) @ £12.50 inc post.

Raycom VHF-UHF Discone 60-600MHz S0239
connector @ £27.50 inc carriage.

RWC Modified Video Unit. 6.00MHz IF video
{(modified from NTSC) @ £27.50 inc post.

PLEASE ASK FOR COLOUR BROCHURE & SPECIFICATIONS.
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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 3440A is a reliable
programmable RF millivolt-
meter, manufactured by Bal-
lantine and available from UK
distributors PPM.

Advanced circuitry and
stability make the unit well
suited to system measure-
ment, field and liaboratory
use. The true RMS instrument
features high resistance to
hostile RF  environment,
shock and vibration. Reliabil-
ity is further enhanced using
asolid-state monolithic chop-
per stabilised amplifier, and
audible noise is reduced to
zero. Inside the probe a self-
regulating heater keeps the
detector diodes at a constant
temperature, eliminating
calibration errors caused by
temperature variation.

Signals over the frequency
range 10kHz to 1.2GHz are
measured in eight ranges
from 1mV to 3V (FSD). Up to
30mV response is true RMS
permitting highly accurate
non-sinusoidal waveform
calibration. From 30mV to 3V
response changes from true
RMS to peak to peak linear.
An analogue ‘curve matching’
circuit computes the chan-
ging characteristic and cor-

RE MILLIVOLTMETER

rects it, providing a high-
linearity meter response over
the higher ranges. Ranges
are programmable with TTL
logic or optional IEEE488 bus
coupler.

Probe design is enhanced
utilising a spring tip, and a 50
ohm terminated adaptor
mates with BNC or N-type
connectors. Also available
are a 50 ohm tee adaptor, an
unterminated (BNC/N) adap-
tor, and a 100:1 capacitative
divider.

PPM Instrumentation Ltd,
Hermitage Road,

St Johns,

Woking,

Surrey GU21 1TZ.

Tel: (04867) 80111.

| MINIATURE THERMOMETER

ETl have introduced a
new miniature thermometer,
measuring 103mm x 62mm x
26mm and weighing only 100
grams.

Housed in a tough, easy to
handle case, the thermo-
meter has been specifically
manufactured to withstand
the harsh conditions of
industrial environment and
features a high degree of

protection against dust and
liquids.

The 125mm bright liquid
crystal display gives a read-
out of 1°C with an accuracy of
1% over the range -50°C to
750°C, together with low bat-
tery indication. The thermo-
meter is designed to be used
in conjunction with type K
thermocouple probes for
which ETI offer over 40 diffe-
rent standard probes. The
instrument is suitable for a
wide variety of applications
including servicing, testing
and quality control.

The price of each unit is
£39.50 plus VAT and carriage
at cost.

Electronic Temperature
Instruments,

PO Box 81,

Worthing,

Sussex BN13 3PW.

Tel: (0903) 202151,

SIGNAL GENERATOR

An AF signal generator,
type 2016, producing sine,
square and sine-burst wave-
forms which are suitable for
effective audio test applica-
tions, has been announced by
Electronic and Computer
Workshop Ltd (ECW).

Sine wave distortion is just
0.05% from 500Hz to 20kHz
into 600 ohms, and 0.5% from
50Hz to 500kHz, rising to a

very reasonable 1.0% at
1MHz. Square wave over-
shoot is 2% at maximum

output (3V peak to peak).

The sine wave burst facility
is particularly useful for tes-
ting the dynamic perform-
ance of audio equipment,
such as amplifiers, filters,
loudspeakers, etc, and burst
options include 4 cycles on/4
cycles off, 4 cycles on/12
cycles off and 8 cycles on/8
cycies off.

Leakage during the off per-
iod is within 2%. Frequency
response is substantially fiat
(+0.3dB) into 600 ohms, up to
100kHz. Output control range
is from —70 to 0dBm with a
step attenuator and variable
level control.

The type 2016 signal gener-
ator is part of an audio test

system including an AF out-
put power meter and distor-
tion analyser, which assem-
bles into a complete AF test
bench.

ECW offers the type 2016
low distortion signal gener-
ator at a price of £212.75,
including VAT and post/
packaging.

Electronic and Computer
Workshop Ltd,

171 Broomfield Road,
Chelmsford,

Essex CM1 1RY.

Tel: (0245) 262149

DIGITAL MULTIMETER

A new pocket digital multi-
meter, model 9345, that is
claimed to give the same
reliable accuracy readings as
larger, more expensive
instruments is now available
from Simpson Electric Co.

The single rotary disc
allows selection of the
quantity to be measured and
provides automatic measure-
ment on all functions. In
addition, it measures volts
and ohms, has a high contrast
LCD digital display, an audi-
ble continuity indication, and
the range indicator is shown
in display. Batteries and a
carrying case are included.

Simpson Electric Company,
853 Dundee Avenue,

Elgin,

Illinois 60120,

USA.

Tel: (312) 697 2260.
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POWER SUPPLIES

Weir Electronics’ 100W oem
switched mode power sup-
plies are now available as
plug-in Eurocard modules
occupying 6U panel heightfor
incorporation into 19 inch
rack systems in accordance
with equipment practice DIN
41494,

identified as the EPS-100
series, three basic models are
available which are elec-
trically identical to the Weir
chassis-mounted power sup-
plies.

Model EPS 100/H (HSS 100)
is a five-output unit with an
operating efficiency greater
than 80% at all but the lowest
power output levels. In its
basic form the voltages and
maximum currents of its five
output rails are: (1) +5.1V 12A,
(2) +12V 5A, (3) —12V 2A, (4)
-5V 1A and (5) +24V 2A. A
further eight standard
variants on the basic unit are
available, giving alternative
output voltages to suit a wide
range of applications. All
outputs are voltage regulated
to compensate for line voi-
tage and load changes, with
full independent regulation
on outputs (1), (4) and (5) to
give virtual independence
from the effects of loading on
other rails.

Model EPS 100/00 LC
(SMLC 100) is a four-output
power supply intended for
simple applications.

The basic model's voltages
and current ratings of its
output rails are: (1) +5V 10A,
(2) +12V 4A, (3) —12V 1A and
(4) -5V 1A. There are two
further four-output versions
and three three-output ver-
sions of this power supply for
applications where different
voltage configurations are
required.

There are five standard
versions of Model EPS 100/S
(SHS 100) with ratings of 5V
30A, 12V 12.5A, 15V 10A, 24V
6.5A and 50V 3A respectively.
All versions combine high
stability with operating effi-
ciency better than 80%.

All EPS 100 power supplies
are designed to meet inter-
national RFl and safety stan-
dards.

Weir Electronics Ltd,
Durban Rd,

Bognor Regis,
Sussex P0O22 9RW.
Tel: (0243) 865991.

GOING MOBILE

Communication Develop-
ment Specialists Ltd have
announced the release of a
full facility, cost effective
CTCSS panel for the Maxon
series of mobile radios.

This panel has the ability to
encode and decode CTCSS
tones in the entire 67.00-
250.3Hz sub-band. The panel
has the additional facilities of
carrier lockout with warble
warning and PTT timer with
warble warning and reverse
burst to eliminate squelch
tail. These options are all
defeatable with the shorting
links provided.

The unit plugs directly into
the option socket and mounts
on the integral mounting
points.

Communication
Development Specialists,
PO Box 83,

Basingstoke,

Hants RG25 2PX.

Tel: (0256) 83528.

AUDIO PRODUCTS

Panasonic has recently
introduced four new audio
products: the RF-422, RX-
CWwa26L, RF-HX7 and RX-
FD8OL.

The compact RF-422 FM
stereo, AM headphone radio
will be available in three
fashionable colour variations
at a price of around £19.95,
and includes FM stereo
indicators and a stereo/mono
switch.

The RX-CW26L extends
Panasonic’s already compre-
hensive range of stereo radio
cassette players and caters
for the ever growing demand
for the twin cassette facility.
Available now at around
£89.98, the RX-CW26L fea-
tures an auto-playback relay
system, high speed editing, a
cue and review facility and a
synchro start editing function
to ensure both tapes start at
the same time.

The RF-HX7 dual purpose
headphones with built-in FM
stereo tuner are available at
around £89.95. The RF-HX7
can be used as normal head-
phones fora CD playerorasa
tuner by itself.

The portable RX-FD80OL 4
band radio/cassette recorder
with CD player is available at
£299.95. The FF1 single beam
laserusedinthe CD, resisting

dust and disc errors, ensures
what the company claim to be
superb listening and recor-
ding quality, the latter aided
by the tape synchro start
incorporated in the CD. The
tape section with soft touch
mechanism features auto
reverse on both the play and
recording functions.

Panasonic UK Ltd,
300-318 Bath Road,
Slough,

Berks SL16JB.
Tel: Slough 34522,

INTRUDER DETECTOR

A new passive infra-red
intruder detector has been
announced by Riscomp Ltd.
Known as the RP33, it oper-
ates by sensing the body heat
of an intruder within the
protected area.

The detector, which uses
the latest Fresnel lens, pro-
vides volumetric coverage
through an 85° angle, with 24

zones over a range of 12
metres.

Its miniature size of 80 x 60
x 40mm permits it to be easily
installed on any flat surface or
corner location, whilst verti-
cal adjustment of the detec-
tion pattern over a 10°range is
provided in order to achieve
the most effective coverage
in each installation. A further
aid to installation is provided
by the switchable walk test
indicator, which provides a
visual indication of the effec-
tive range.

Requiring only 15mA
operating current from a con-
ventional 12V supply, the unit
is suitable for use in most
security installations. Sup-
plied with full installation
instructions, it costs £23.95
plus VAT.

Riscomp Ltd,

51 Poppy Road,
Princes Risborough,
Bucks HP17 9DB.
Tel; (084 44) 6326.
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PRODUCT NEWS

ORATOR :

Orator, the first integrated
voice and data communica-
tions management system for
IBM-compatible personal
computers, is. now available
from Lion Systems Develop-
ments Ltd.

Orator, which is expected
to retail at around £800, is an
application software-control-
led plug-in board. Once
installed in a personal com-
puter and attached to a
telephone handset, Orator is
then connected to the
telephone network turning
the personal computer into a
real time - communication
centre,

The system provides a wide
range of sophisticated voice

and data communications
features for the personal
computer wuser, such 'as

telephone answering with
recorded message time and
date logging; data calls with
automatic log-on; timer for
presetting'unattended Orator
activities by date and time;
voice and data file transfer
and storage; terminal emula-
tion; directories with search
and short-code dialling, and
remote control.

All these functions can
operate simultaneously with
the user’s normal PC software
ahd do not interfere with any
features of the telephone
system used in conjunction
with Orator.

The system’s most signifi-
cant feature, its ability to
record and replay voices
which are stored digitally on

disc, is an innovation deriving
from long-term research and
development into digital sig-
nal processing technology for
use in business communica-
tions systems. Oratoris there-
fore a natural development of
the work being done in net-
working systems.

In the short term, Lion's
plans for Orator include mak-
ing the system available inthe
USA, Australia and selected
European countries in the
latter part of 1987. But the
company has an eye to the
'90s and the coming of ISDN,
when higher speed transmis-
sionwill open the way to other
possibilities such as
graphics, fax and image com-
munications.

Lion Systems
Developments Ltd,
Oxford Road,
Stokenchurch,
High Wycombe,
Bucks HP14 3SX.
Tel: (024 026) 3951.

. VERSATILE 1/O SYSTEM

Users of IBM PCs and other
popular RS232-interfaced
computers can now utilise a
versatile and very economical

* expansion system to collect

and generate digital and ana-
logue inputs and outputs
(1/0).

The system, available from
Electronic and Computer
Workshop Ltd, is based on a
series of multi-slot mother-
boards that accept standard
1/0 function cards. An intelli-

gent RS232-interfaced ver-
sion, the K2612, compatible
with IBM PCs, has been
added to the range, allowing
many more users to interface
their machines to the outside
world. .

The system is a fully
expandable method of con-
necting a wide range of
analogue and digital signals

to a computer for data
acquisition and control of
many types of electrical
circuit.

The plug-in series now
includes an eight-channel
analogue. input multiplexer,
A/D and D/A conversion, Cen-
tronics printer port, eight-
channel logic input, real time
clock and a general-purpose
output card with a choice of
relay and triac outputs.

Electronic & Computer
Workshop Ltd,

171 Broomfield Road,
Chelmsford,

Essex CM1 1RY.

Tel: (0245) 262149,

The new IMO/OMRON NC
position controller is an /0
unit for use with the IMO/OM-
RON C500 and C2000 prog-
rammable controllers (PCs).
PC commands are converted
into pulse or voltage outputs
for accurate positioning of
stepping or servo motors.

The aptly named addition to
the IMO range offers preci-
sion control of pulse rate,
speed, acceleration/decel-
eration and dwell time.

it can handlie motor control
at up to 7 speeds and in 200

/" )
d
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)

=
2E0 W
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positions. Single axis control
with input commands ranging
from 0.0001 to 1 units/pulse
(mm inch degree) and 0.0001
to 1 units/sec (pulse/degree)
are all available from this new
PC module.

IMO Limited,

1000 North Circular Road,
Staples Corner,

London NW2 7JP.

Tel: 01-452 6444.

Model PC26 from Amplicon
Liveline Limited is a low cost,
16 channel, 12 bit adc card for
the IBM PC or equivalent
computer.

Supplied complete with
sampling software and user
manual, the analogue inputs
may be sampled at up to 200
times per second using Basic,
2,000 per second using Turbo
Pascal or fromone per hourto
30,000 per second using an
additional software package,
PC28A.

Input voltages may be
unipolar or bipolar, and the
conversion technique is
successive approximation
with 35 microseconds conver-
sion time. The PC26 is suit-
able for use with any compati-
ble colour graphics card,
enabling data to be easily
displayed and assimilated.

Economically priced at
£193, the PC26 occupies one
slot in the computer.

Amplicon Liveline Ltd,
Centenary Industrial Estate,
Brighton,

East Sussex BN2 4AW.

Tel: (0273) 570220.
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PRODUCT NEWS
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FREQUENCY RESPONSE

Solartron has announced
software packages which pro-

vide for fully-automated
multi-channel measurement
and database management
supporting applications
using Solartron’s frequency
response analysers. The 1091
Dynamics data management
system exploits the power of
the 1250 and 1251 frequency
response analysers by com-
bining them with the HP 310
desk-top computer and versa-
tile applications software.
The system is also available
on HP 9816.

The new package aliows full
user configuration of a fre-
quency response measure-
ment system, enabling the
capabilities of Solartron’s
muiti-channel FRAs to be
fully utilised by using a.com-
puter for set-up and control,
and to collect, manipulate
and display the large amounts
of data involved. It facilitates
both remote system set-up
from the computer keyboard
or from previously stored
files, and local set-up from
the analyser's control panel.

Features include a compre-
hensive  graphics display
facility, allowing colour dis-
play of measured frequency
response data in Bode,
Nyquist, Nichols and Co-
Quad formats, as well as user-
defined formats. The display
axes may be fixed or automa-

tically scaled to optimise the
display field. Measurement
and graphic display of data
are simultaneous, a wide
range of cursor functions
enhancing the display. A
zoom facility is provided for
increasing the resolution of a
section of a frequency
response characteristic.

The system uses a single
sine-wave stimulation tech-
nique for accurate gain and
phase measurements to pro-
vide precise characterisation
of both simple and complex
systems. It can also effec-
tively evaluate the dynamics
of self-excited systems by
synchronisation to an exter-
nal signal.

Solartron Instruments,
Victoria Road,
Farnborough,

Hants GU14 7PW.

Tel: (0252) 544433.

Rapid Silicon have added
the new IMS 1630 high-per-
formance 8K x 8 static RAM to
their range of Inmos memory
devices.

The IMS 1630 is a very high
speed CMOS device that
complies with 1.6 micron
design rules. It requires no
external clocks or timing
strobes, features equal
address access and cycie
times and as well as this

is fully TTL compatible.

A chip enable (/E) function
isprovided and can be usedto
place the device in a low-
power standby mode, thereby
reducing power to 25mA (TTL
levels). By using CMOS
levels, standby power can be
decreased even further to
only 14mA.

The IMS 1630 is available in
three versions with address
access/cycle times of 45,55 or
70ns. Device characteristics
include common data inputs
and outputs, single +5V =10%
operation, and a fast write
cycle when outputs are dis-
abled.

All versions of the device
are supplied in a JEDEC
standard 28-pin 600-mil cera-
mic DIP.

Rapid Silicon,
Rapid House,
Denmark Street,
High Wycombe,
Bucks HP11 2ER.
Tel: (0494) 26271.

RADIALL TWINAX

To complement its wide
range of Radiall RF connec-
tors, Dage has now
introduced a range of Twinax
connectors and accessories.

Noted for their high quality
and accuracy, complete cable
assemblies can be supplied
as well as arange of adaptors,
terminations and tees. All
necessary terminations
within an IBM/Twinax cabling
system are catered for, the
Twinax three-way female tee
and the Twinax/BNC adaptor

being particularly useful.

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

Bucks HP19 3RG.
Tel: (0296) 393200.

A 3-pole wide-bandwidth
power line filter available
from Rendar is designed for
protection of sensitive cir-
cuitry against supply-borne
interference.

Featuring very high inser-
tion loss, and offering arange
of current ratings, the filter is
suitable for many applica-
tions including protection of
logic circuitry and radio inter-
ference  suppression  of
appliances.

This high quality product is
made by Feller of Switzerland
and is approved to UL, VDE
and SEV specifications. A
very high degree of protect-
ion against interference cou-
pling is provided by the rust-
protected metal enclosure.
The compact unit, with clima-
tic classification to DIN
40040:HPF, is portable or
rack-mountable and offers
the option of universal tab or
solder connection.

Voltage rating is 250V ac,
current rating 1, 3, 6 or 10A.

Rendar Limited,
Durban Road,

South Bersted,

Bognor Regis,

West Sussex P0O22 9RL.
Tel: (0243) 825811.
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PRODUCT NEWS

PANEL FUSEHOLDERS

range of panel
mounting fuseholders has
been announced by Watts
International.

The range, from EDK of
Japan, caters for all the
popular industrial fuse sizes,
and offers several types of
quality fuseholders with
spring-loaded contacts.
Fuses are easily accessed via
a screw-in knurled cap, or via
a flush-fitting bayonet cap by
using a cross-head, or stan-
dard screwdriver. To ensure
that the holders do not rotate
when changing fuses, the
component body is provided
with a flat side, or an anti-
rotation  spigot. Contact
resistances are low.

Providing a wide selection
of sealed-body fuseholders,
the range offers equipment
manufacturers, service
departments and stockists a
comprehensive choice. Sol-
der tags are provided on the
majority of models.

Compatible fuse sizes are
20 x 52, 31.8 x 6.35, 30 x 6.4
and 38.1 x 10.31mm diameter.
Maximum current capabili-
ties are 6, 10, 15 and 30A.
Contact resistances are from
20 to 50mQ at 2.5V dc/1A, or
less. Insulation resistance at
500V dc is 100MQ.

A wide

Watts International
Components Limited,
Suite 6, Wyvern House,
Bognor Regis,

West Sussex.

Tel: (0243) 868322.

Viking Connectors (UK) Ltd
recently announced the
availability of two new con-
nector ranges.

D Sub and PC connectors
are both available with com-
pliant pin terminations; a
technique used for the
solderless press fit of con-
nectors into printed circuit
boards. The Viking connec-
tors utilise the preferred ‘eye
of the needle’ style of contact,
which gives a reliable com-
pression fit between the con-
tact and the PCB interface,
making for superior mechani-
cal and electrical perform-
ance.

The D Sub connectors wili
be available in vertical mount
styles in 25 socket versions,
whilst the PC connectors are
on a 0.100in x 0.200in grid
spacing in 10-65 doubie row
contact configurations.

PCB edge connectors,
designed in 15-65 double-
sided positions, are also
available. These quality edge
connectors utilise a pre-
loaded cantilever contact
which is front removable,
even when mounted on a
PCB. Available in either
closed or open ended ver-
sions and for use in standard
PCB mounting holes of
between .037-.043in, it is
claimed to be a versatile,
cost-effective connector.

D Sub connectors, utilising
the ‘eye of the needle’ prefer-
red contact design, are fully
intermateable with other D

subminiatures. Available in
high or low profile versions
with either plastic or metal
shell housings, they use a
flexible twin beam contact
configuration for reliability
and long lasting connection.

Viking Connectors (UK) Ltd,
Chatsworth House,
Portland Close,

Houghton Regis,

Dunstable,

Beds LU5 4AW.

Tel: (0582) 603600.

VIDEO SWITCHING

An advanced video switch-
ing system for medium to
large scale OEM applications
was announced recently by
High Technology Electronics.

The new system, called
VSS, is matrix-based for
flexibitity. Modular in con-
struction, it provides a mini-
mum configuration of four
outputs, with expansionto 128
inputs and 256 outputs. Even
larger systems can be confi-
gured with amplification. The
modular concept allows for
exact solutions to particular
needs which standard, off-
the-shelf systems cannot pro-
vide. Whatever the size of the
system, any output can be
connected to any input with
microsecond switching
speed.

The matrix design allows
VSS to avoid contention prob-
lems common in many com-
mercial switching systems.
The system is suitable for use
in many spheres including
financial dealing rooms,
broadcast and studio applica-
tions, and ATE, medical and

security environments.

The system allows each
station on the system to
access all sources, and any
number of stations can be
switched to read the same
page of information. VSS is
compatible with all video-
based systems, and handles
both monochrome and colour
signals. Computer-based
switching obviates the use of
patch panels for reconfigura-
tion, allowing usersto change
connection schemes under
software command, with sub-
stantial savings in mainten-
ance and cabling.

High Technology
Electronics Ltd,

3083-305 Portswood Road,
Southampton SO2 1LD.
Tel: (0703) 58155.

LED CHOICE

Three-Five  Semiconduc-
tor's family of round LED
lamps offers a choice of over
60 combinations of colours,
lenses and light intensities in
industry standard Tt and T134
packages.

Red, vyellow and green
lamps are available in stan-
dard and high  efficiency/
Brite Lite versions, with a
choice of tinted or untinted,
clear or diffused lenses. Light
intensities from 0.5mcd to
80mcd ensure. the correct
level of contrast for virtually
every level of lighting.

Three-Five
Semiconductors Ltd,
PO Box 131,
Swindon SN2 6XD.
Tel: (0793) 618835.
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INSTALL YOUR
OWN SYSTEM
AND SAVE

CA 1382
An advanced control
unit with automatic
loop testing.

“PASSIVE
INFRA-RED
INTRUDER
DETECTOR RP33”

12 metre detection
range.

Size only

80 x 60 x 40mm.
24 Detection zones.
Wide 85° coverage.
Switchable LED
indicator. .
Fully automatic siren re-set
Audible entry/exit waming
Aarm Sounded memory.

Ld
This advanced new mtrusion .
.
¢ 2 separate loop tnputs + 24hr circuits.
.
.

detector operates by detecting
the body heat of an intruder

moving within the detection fieid. Buitt-in electronic siren.

Digital Ultrasonic
Detector US 5063
only £13.95

+ VAT

e 3ievels of discnmination
againsi faise alarms
Crystal controt tor greater
s1abihity
Adjustable range up to 25ft
Builtin delays

e 12V Operauon

This advanced module uses

digitaksignal processing 1o

provide the highest fevel of

senstivity whilst discrimimnating
against potential false alarm

conditions
Individual Enclosure SC 5063
only £2.95 + var
Suitable metal enclosure for
housing the ultzasonic module
type US 5063. Supplied with the
necessary mounting prilars and
screws etc

500W Quartz Halogen
Floodtight FL 500

only £14.95 +var

Whiist intended for security
hghting apphcations. this umitis
sunable for hghting patios.
pathways and gardens elc
Supplied complete with S00W
lamp, priced only £14 95 « VAT
Protective gnii. £135 « VAT

Easily instaNed. full instructions supplied

This latest contral panel provides effective
and reliable control for all types of security
instaliations fts advanced circuitry checks
the loop Crrcuits every time it is swriched on,
preventing incomect operabon. Using a
simple ‘on/off’ key switch. #t 1s easity
operated by alf members of the famity. in
addition it provides 24 hr. personal attack

The use of a dual element pyroewctiic
sensor means that changes tn amoient
temperatures are ignored, thus prowiding a
stable and retiable performance. Easiy installed in a room
or hallway, the unit wil provide effective detection of any
intrusion. Operating from a 12V supply and consuming only
15mA, t is deal for use with the CA 1382, CA 1250 or any
equivalent high quasity control unit. Supplied with tult
instructions, its performance compares with detectors costing

Control Unit CA 125¢
Prvige £19.95

Thistried and tested controf unit
represents the finestvalue for
money Incontrol systems

p g the f 9

Lighting Controller

DP 3570
only
£13.95 + var

Thus versatile module provides
timed switchung of loads up 1o 3A
for pre-set imes between 10 secs
and'§ muns, the med pernod
beingtriggered by the opening of
closing of an external ioop or
switch The builtin 12V 250mA
power supply 1s avadable for
operating external sensors
Pricedonly £13 95 + VAT Suitabie
plasuc enclosure £2 85 - VAT

MODULES

ACCESSORIES

KITS
Infra-red System IR 1470

only £25.61 +vaT

Consisting of separate
transmtter and receiver both of
which are housed in attractive
moulded cases the system
Seam over d-slances of up 10 50k
operating a relay when the beam
15 broken Intended for use in
securily systems, but also ideal
for photographic and
measurement apphications

Size 80 « 50 - 35mm

SAMPLE OF
OUR WIDE RANGE
OF ACCESSORIES

AL 243 — Automatic Light Switch.
Switches JA af 240V — €4.20.

B VS 3 — Viraion Contact —
£230.

Q’ 5128~ %ZVS!;\”

@ 84157 — Swen Modude — 2295

more: thanitwice the-pace. protechon. Housed in a sleef case. it is

suppked with full operating instructions.
Only £44.95 + VAT

Availabie in kit form with fuily-buiit
etectronics, £39.95 + V.A.T.

® Builtn electromic siren drives
2 loud speakers

® Provides exit and entrance
delays together with fixed
alarm time
Battery back-up with trickle
charge facibty
Operates with magnetic
switches, pressure pads,’
ultrasonic or | R. units
Anti-tamper and panic facility
Stabilised output voltage
2 operating modes full
alarm ant tamper and panic
taciity
Screw connections for ease of
mstallation
Separate relay contacts for
external loads
Testloop facility

ONLY
£23.95+ var

RiSCOMP LiMIiTED

Dept. AR73 '

51 Poppy Road,
Princes Risboroug
BUCKS HP17 9DB
Tel {084 44) 6326

HS S88 — 5% Hom Spesker for
Uss wilth conirol Ui, siren modkde,
o — 0625

HW 1250 -
Enclosure &
fixings for

CA1250

only £9.50 +var

This attractive case 15 designed to
house the control umit CA 1250,
together with the appropriate LED
indicators and key switch
Supplied with the necessary
mounting pillars and punched
front panel. the unitis given a
professional appearance by an
adhesive siik screened label.

Size 200 x 180 x 700mm.

The above prces are plus VA T
Complete
systems
from only

£39.95

+ VAT

For tull information of systems and
accessories. send or call for details

Order by ‘phone or mail
or call at our showroom
and see

UNITS.ON DEMONSTRATION

Monday to Friday 9.00-5.00 p.m.
Saturday 9.00-1.00p.m.
Please add 15% VAT and 75p P&P to 3l UK orders
Export no VAT - postage at cost

RESISTORS n:k
Descrij Pri GY ‘3"""
VP1 % Assortep:! Resmor; qued values & Types ) I& VP143 Qt! %a VP104 atche Screwdnver set 4 b1ades reat value
VP2 300 arbon Resnstms /4 att pre-formed, mixed. 00 VP184 3 4 00 VP139 1 Pack upTocI spring loaded
VP3 200 watt Min Carbon ReSIslors mixed values 00 VP187 10 SCR: V2N506 2 00 ve17 1 lping b nd.
VP4 200 12-1watt Resistors mixed values & types. . £1.00 VP194 50 QA1 pointcontact Germ' o .00 vP218 1 ! r's SCYEWGNVEV set, 6-piece. ..
VP16 50 Wirewound Resistors mixed watt values .£100 VP195 50 QA47 90!(1 bonded Ger Diodes. uncoded .00 VP19 1 niat 'e Slde Cutte .
VP112 1 Sub Resistance Box. 36 values 5ohms-1K ohms... 75 VP196 50 QA70- Qdetectov Diodes, Germ 00 ve220 1 Bent -nose Pllers
VRIS 188 TR v Resitore sssaried val CHE VRS B SASRRRe. Da‘?é’s?h“?‘ {’"" fg VR 1 Minlaurs o o
nd 2 w: 515t0rs, assol values. . 1 D1 recov 4
o ecnn:e:rome - R L T O vpeo s Asst 74%&5‘ R N e Eoded our m
s. new & coded our mix
VP5 200 Assorted Capacitors all types 00 , . S ——— )
VP6 200 Ceramic Capacitors. Min mlxed values . 00 VP38 100 S 00 VP224 100 new & coded our mix
vPs 100 Mixed Ceramic Disc. 68pt-015, 00 VP39 100 g .00 7400-7453 . £1000
VPg 100 Assorted Polyesler/Post{rene Capacitors .. 00 VP45 50 .00 VP7413 4 7413 Dual Nand Scnmm Tn?‘ger 4-In 00
VP10 60 C280Capacitors. Metal mlxedvalues 00 VP46 50 B 00 VP7440 4 7440 Dual 4-input_Pos Butfer . 00
VP11 50 :lec-rolyhcs allson 00 VP47 10 S .00 VP7470 4 Ani d ated Posmve dge-mg ere h
VP12 40 Ele< lvlyul.a y l-lsom'  mixed voits ... 00 VP48 5 P a 00 00
VP13 30 Elec tics l 1-1000mf, mixed volts 00 VP50 60 NPN Sil Swi chmg Trans T0- 00 VP7480 4 00
vels 25 017350V Min La er Metal Caps.. 00 VP51 50 PNP Sil Switching Trans. T0-18 and T0-92 00 VP7481 4 00
VP146 25 Solid Tanta aps, mixed values . .00 VP60 100 Al sorts Transistors NPN/PNP . .. .. . .00 P74 4 .00
VP183 25 Tanlalum Bead Ca s, assorted values . - £100 VP150 20 881338 Sil Trans. NPN .00 VP7491 4 00
VP182 4 1000uf 50V Ejectrolytics .. £1.00 VP151 25 BCI171B Sii Trans. NPN 45V 00 VP7492 4 .00
VP192 30 Min Electrolytics mixed values 47m{-1000mF 6-16V £1.0¢ VP152 15 TIS90 Sif Trans. NPN 40V .00 VP7493 4 00
VP193 6 SubMin Electralyncs 2 x 1000/2200/3300mF 10-16V. £1.00  VP153 15 Ti89185:i Trans PNP. 4ov 00 VP74 4 00
VP154 15 MPSASE S|lTrans PNP 00 VP7495 4 :
VP155 20 BF595 Sil Trans NPN E8VT. 00 VP74111 4 | [?
VP24 10 .125in Clear showmq red LED: .00 VPi156 20 BF485 Sl Trans, NPN EQVT. 00 VP74141 4 1BCD - Decnmai Decoder/ rivel y .00
VP25 10 Mixed shape and cgaurs {EDs 00 VP157 15 ZTX500series Sil Trans NPplastc. 00 VET4IS) & Faisiy of8 Data SE'“'WS/MU"lg'?!e'S 00
VP26 15 Small 125m re 00 VP158 15 Z2TX107 §||Tmns NPN Egv'r 107, plastic £1.00 VP74153 4 74153 Dual 4 line to 1 line Data Se ec!avs/Mulﬂplex s
VP27 15 .00 VP159 15 ZTX108 Sil Trans. NPN EQVT BC108 plastic. 00 00
VP28 10 00 VP16) 25 BC183L Sit Trans. NPN 30V 200mA T0d2 00 VP74164 4 74164 8-Bit Paralle! Qutput Serial Shift Regi sters. 0
VP57 25 00 VvP162 SJ; il Powér Trans. NPN 80V 4A Hie20+ .00 VP74167 4 74167 Synchronous Decade Rate Mumphers .00
VP130 6 eg CC 14mm x 7.5mm &Ia&’ VP163 NP pairs Sit Power Trans hke SJES5451 00 VP74174 4 74174 Hex D-Type Flip-Flo| 00
. B2 VP164 N 00 VP74181 4 74151 Anmme(.c Logu: Umts/Func X
¥,’§}§5 g 2557 8 CJ:HTBEQP 53&355265'?50'”'” ggg ¥§ gg % VP74193 4 B 4193 ye! Sychronous  Up/Down Dual Clack Cau t
VP13 8 RED Oveftiow &3 x CA. 3x CC 663 /5&@’0 Display | yR1E7 B yeraare 4 74078 0usd SR Laiches. %
VP1 5 GR EEN Overfiow 6in CA XANE530 LED Disp 500 VP16 00 BPX6 1 "I;TL Da:aDBoak 74 Senes mclud T?LLI 2 Conmpletebv‘n‘n
- "N ou Hagrams. nterchangeabili
¥§{§2 g A 4 % },’S ;(1) gg Guide. Funclion Selecnan Gunde and Explanganon oyf
VR = 2 Vhsd o e B0 i B ook (Timer) 167 50 Project
rojects Book (Timer] pages over rojec
Vsﬁ? 2‘1) % VS% i% glxrcu::tgéé bul'l'(‘i and ather|ln'ormal‘|‘g§ ¢|78 Icggg Pm’ers
VP199 4 LED D»s .00 VP202 00 us with our compliments s imers,
VP203 1§ Triangylar sha| epLEDs Mixed colours 00 worth £1.20. Special offer price just £2.95. No V:
VP204 10 Large green - .00 International Translstov Equivalents Guide, Babani
\\;g% }8 E gll(v‘;r Ien LLEE%S 35mm % \\;S:KIJ :g H\k(‘)% 88 Pubh?nmg‘s Ia}})est ed'magl Ps."),T plus FREE w‘m dou:
arge Yellow s 5mm. . d compliments. opular Silicon Transistors, valued af
vg%gg :0 Sm. gIIY tlow LEDs, 00 VP55 10 1Csd411 00 over %:100 p ?fuorpdc o just £2.95, v No Vat.
0 Large L D8 Clear SNDW'"Q red 2in. -00 ¥g59 22 945506'0 % Co(;n )n()tl!er 5 ooks on, Programmmg Micro Processors
an etc_Special
Assonea voltms‘s.’) RV%- 00 &g‘z’}? g 74[‘)'4070418 % Ditferent Popular Books on Elec(romc Projects. Hours
dvsllsZ ers iow cé)ded % ¥§§}§ %B:g};g gg of mterestmg reading and %nstruct on. NGV
code
alt Pnce Book Bundle Offer. Hundreds of books on
Isono%seslnkelf «44800v bacods o < 1H] Shre, % jocjs,, Computers. integrated Circuls
2 : * i c. Far 100 numesous to mention. § books
5 like OA200/BAXT3-16 % VE215 555T|rnersa pin i hst value appml £10-12. Each Book Bundle is different
00 YODLS 50 bu £ or S'a?d not repeat Money refunded if not
00 13-prece Tool set, SCrewd: (14 completely satisfied
.00 & prece STANL EV &ldriver set. fiat and cemsspmnt £3 50 Spocl-lo# r price just £5.00. No Vat.

Send your orders to Dept RE, Bi-PAK, PO BOX 6, WARE, HERTS Use your credit card. Ring us on 0763-48851 NOW
and get your order even faster. Goods normally
sent 2nd Class Mail

Remember you must add VAT at 15% to your order

Totat Postage add £1.50 per Total Order

TERMS CASH WITH ORDER. SAME DAY DESPATCH. ACCESS.
BARCLAYCARD ALSO ACCEPTED. TEL 0763-448851: GIRO 388 7006
ADD 15%, VAT AND £1.50 PER ORDER POSTAGE AND PACKING
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NATO satellite contract

The Space and Com-
munications Division of Brit-
ish Aerospace has been
awarded the contract to sup-
ply the new generation of
military communications
satellites which will provide
secure military and diploma-
tic communications for
NATO. British Aerospace will
be prime contractor for the
complete satellite system and
Marconi Space Systems, as
principal subcontractor, is to
supply the advanced com-
munications payloads.

The procurement, which
will be managed by the British

Ministry of Defence, is the
first that NATO has entrusted
to anon-American contractor
for the supply of satellites to
maintain its front-line,
spaceborne communications
system which operates to
fixed and mobile Earth sta-
tions.

The satellites will be vir-
tually identical to the United
Kingdom’s armed forces SKY-
NET 4 series of communica-
tions satellites currently
under construction by British
Aerospace, and for which
Marconi supplies the
payloads. Designated NATO
IV, the first of the new

satellites is to be launched in
the early 1990s.

The contract, valued in
excess of £100 million, is for
two satellites and extends the
order book of SKYNET 4 type
satellites to five,

Phone home

Celirent, a new company
offering Vodafones for short
term hire, recently finalised a
joint-marketing agreement
with Avis, the world’s leading
car hire company. Since mid-
January, anyone hiring a car
from Avis at Heathrow Airport
has had the option of hiring a
hand-portabie Vodafone
through Celirent at the same
time.

Cellrent is aiming this ser-
vice at the international busi-
ness traveller who wants
instant world-wide com-
munications whilevisiting the
UK. However, companies

Databank card

A databank the size of a
credit card and holding 800
pages of text or eight TV
pictures will be test marketed
by British Telecom this
autumn.

Initially, the company will
be aiming its Recall cards at

four market sectors: healith
care, for storing medical
records, medication usage,
and vital personal data on
blood group, allergies, and
conditions.such as diabetes;
software distribution, offer-
ing up to 2 megabytes of
addressable data with intrin-

sic security and encryption
and detectable copying;
financial transactions, hold-
ing an individual client's
records on encrypted data
with high security and cap-
able of easy update; access
control, providing a tamper-
proof personnel security
device capable of storing an
individual's biometric details.

Datais imprintedinthecard
either photographically at the
time of manufacture or by
laser beam later. Oid datamay
be readily cancelied by over-
writing.

The cards are intrinsically
secure and difficultto corrupt
either accidentally ordeliber-
ately. They are unaffected by
climate, magnetic or electric
fields, exposure to light or
radioactivity, or frequent
handling. Attempts to copy
data inserted at the time
of manufacture can be
detected, and the medium
itself is tamper-proof. High
security encryption may also
be used to give further
improvement of Recall card
integrity.

A particular feature of Brit-
ish Telecom's service will be
the ability to integrate
applications of the Recall
card with telecommunic-
ations networks. To this end
the card may be used with
British Telecom's MS5000,
M6000 and M7000 ranges of
data terminals.

wishing to try Vodafones
before committing them-
selves to buying, individuals
and organisations moving
premises and waiting for nor-
mal telephone services to be
installed, film crews working
on location and journalists
covering major stories are
also expected to be attracted
by this new service.

Billing for calls made dur-
ing a hire period is based on
the Meterfone facility. This
feature allows the number of
call charge units used to be
read from the handset dis-
play. Meterfone automa-
tically adjusts to the different
charge rates for London, pro-
vincial and international
calls, but records no charge
to the hirer forincoming calls.
At the end of the hire
period, the accumulated call
charge can be calculated
immediately.

Initially Avis-Cellrent will
offer the popular Roamer
hand-portables on the Voda-
fone system in a package
which includes a spare bat-
tery, rapid charger, a compre-
hensive user guide and a
sturdy carrying bag with
shoulder strap. Rental starts -
at £4.95 a day.

Airborne telephones

A significant step towards
air travellers being able to
send and receive telephone
and telex messages any-
where in the worid was
recently announced.

The International Maritime
Satellite Organisation’s
(INMARSAT) Council has
authorised a contract for 1.4
million US dollars with Racal
Avionics Limited to develop
and supply a system for
aeronautical communica-
tions using the existing
INMARSAT satellite network.

The contract includes both
the aircraft antenna and elec-
tronics equipment which wili
provide voice and data com-
munications for passengers
as well as air traffic control
safety services.

This latest Racal contract
includes the French company
Société Nouvelle d'Equip-
ment du Calvados (SNEC),
and Teledyne Controls Inc
and Airfone Inc of the USA as
subcontractors. As a result of
this international collabora-
tion Racal can offer a total
and completely flexible sys-
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tem to interested airlines.
The first technical trials will
take place on board the Racal
Jetstream aircraft later this
year, with commercial trials
following on scheduled Brit-
ish Airways’ Boeing 747
flights at the end of 1987. It is
anticipated that the system
will be ready for introduction
to full service by late 1988,
when the INMARSAT
aeronautical ground Earth
stations, which will provide
the interconnection from the
satellite system to existing
telecommunications net-
works, will be in operation.

RACE delayed

A five year EEC develop-
ment programme for re-
search and development in
advanced communication
technologies in  Europe
(RACE), crucial to the future
of Europe's telecommunic-
ations and computer
industries, is being delayed
since agreement hasyetto be
reached by governments on
the overall budgetary
framework under which EEC
expenditure on research is
financed.

Concern at the delay was
expressed by Mr J M Price,
Director of RACE Project 1006
and the immediate past Presi-
dent of ECTEL (the Associa-
tion of European Tele-
communications and Electro-
nics Industries).

During the last twelve
months European industries
have demonstrated just how
effectively they can work
together towards a common
and mutually beneficial
objective - the main RACE
programme. It is this prog-
ramme that is now being
delayed. Based on the results
of the Definition Phase, com-
pleted in December 1986, the
main programme was plan-
ned to start in the summer of
1987 and lead to the develop-
ment of a European
framework for an integrated
broadband communications
network (IBC) by the early
1990s.

The RACE programme is
important because Europe is
in a technology race against
the USA and Japan. If Europe
can quickly agree a common
framework and standards for
IBC, then the competitive
position will be strengthened
by a large ‘common’ Euro-

pean base. The USA and
Japan are already heavily
committed to research and
development in broadband
communications. Unless a
startis made the home market
will be lost to other systems

which become available
earlier.
Telex card

Procom 20, the new internal
telex card from Communicate
in Berkshire, has received
official BABT approval.

It comprises a full length
add-on card incorporating a
telex modem, on-board pro-
cessor and a 64K memory -
driven by Communicate’s
powerful telex management
software.

Procom 20 provides an {BM-
compatible PC with the facili-
ties to operate as a fully
featured telex terminal, sen-
ding or receiving telex in
background mode without
interrupting the routine
applications of the PC.

Priced at £850, Procom 20 is
the first PC/telex to sell at
under £1,000.

Diagnosis

The need for engineers to
be experienced in aspects of
diagnostic engineering has
become more apparent dur-
ing recent years with the
increased complexity of plant
and machinery and the high

Iimproved reflections

An improved version of the
OFL213S (pictured above) will
be on show at the Cossor
stand at Olympia in April at
Fibre Optics '87, which is
part of British Electronics
Week.

This OTDR (optical time
domain reflectometer), which
is designed for use with
single mode fibres, has
improved dynamic range,
which means it can see

further, faster and with less
noise on the display, thus
giving an all round improved
performance.

The OFL213S and its sister
model, the OFL213, for multi-
mode fibres, have the additio-
nal facility of interfacing with
printers, which gives a per-
manent written record of the
screen read-out, including
the cursor position and
attenuation losses between
specific events.

cost of replacement parts but
in the loss of productivity.
With this in mind the Institu-
tion of Diagnostic Engineers
was formed five years ago. In
addition to regular informa-
tive newsletters which are
forwarded to members, plans

Engineering, but until such &
diploma is operating, appli-
cants may join solely on the
basis of ability and capability
without the need for any
advanced academic attain-
ment.

For more information con-

associated capital costs. are being developed to tact Dr Ralph Collacott, 3

Downtime can be extremely establish an Advanced Wycliffe Street, Leicester LE1

expensive, not simply in the Diploma in Diagnostic 5LR.

Out of Africa comprises two 10kW ~HF 3.3MHz to 9.6MHz. It will
The government of Sierra broadcast transmitters, in provide clear, country-wide

Leone has awarded the Brit-
ish-based Incomtel systems
engineering group a contract
covering the supply of a
complete new short wave HF
broadcasting system.

This order was won against

strong international competi-.

tion. The company has
already designed and instal-
led several HF and MF broad-
casting system networks in
Africa.

The new broadcasting facil-
ity will enable the govern-
ment of Sierra Leone to
provide educational and
news broadcasting services
right across the country’s vast
rural areas, in addition to FM
and MF transmissions in the
cities.

The turnkey system in use

main/standby configuration,
and incorporates a direction-
al log periodic antennacover-
ing a frequency range of

coverage and the capacity to
broadcast far beyond the
borders into. neighbouring
countries.
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AMATEUR RADIO

WORLD

Compiled by Arthur C Gee G2UK

In a recent interview which a repre-
sentative of the New Zealand amateur
radio magazine Break-/nhad with Dr Karl
Meinzer DJ4ZC, and which was repro-
duced in AMSAT-UK's Oscar News,
number 62, November 1986, some very
interesting views were expressed by Dr
Meinzer about the future prospects for
amateur radio satellites.

Dr Meinzer has been extensively
involved with the amateur radio satellite
scene right from its beginning. He has
been associated with the planning,
design, construction, launching and
control of all the more recent satellites
launched under the banner of AMSAT.
His views on some of the more salient
plans for the future are as follows:

B On the application of packet radio to
amateur radio satellites, Karl is not too
impressed with its advantages for satel-
lite use. He points out that PR, being a
union of computers with amateur radio,
has attracted a lot of attention. But Karl
considers that amateur computing is on
the wane in Europe, as doing really
useful complex procedures is still hard
work! ‘The computer does not solve
anythinginitself. You still have to work at
it’, he says.

B Geostationary satellites for future
amateur radio satellite plans have a high
profile at the moment. However, Karl
thinks that they would not really fulfil the
needs of amateur radio in the best way.
Their cost would be many times that of
satellites currently in operation and Karl
sees no possibility of amateur radio ever
being able to raise sufficient funds to
carry through such a project. These
satellites would be much more compli-
cated mechanically, the antennas would
have to be ‘de-spun’, attitude-control
jets would be required and at least three
satellites would be needed to provide
proper coverage. Karl is of the opinion
that it would be far more sensible to
concentrate on improving the Phase 3
type satellites.

A further reason for Karl's rejection of
the project is that he feels that amateur
radio should be educational, enabling
people to learn from their participation
in amateur satellite activities.
Geostationary satellites would take away
much of the instructional value of
current orbital calculations, and would
become little more than glorified FM
repeater systems.

Kart points out that the controlling
factor in the future of amateur satellites

is cost. Until now, amateur satellite
builders have been very lucky in obtain-
ing funds and help from industry and so
on for building their satellites. In
Germany the government has been very
generous, but one cannot expect this
sort of help to continue indefinitely. The
present amateur radio satellite system
will need replacing everyfive years orso,
which will require a substantial budget.

It would not be possible to raise this
money from the users, as there is no way
of making them pay, especially on a
global basis. These costs should be
considered as an extension to existing
amateur resources, viz, frequencies
suitable for long range communications.
Karl thinks it would be appropriate for
national amateur radio organisations to
share these costs at a level correspon-
ding to their membership. Karl dislikes
the trend towards nationalismin building
satellites and considers it quite the
wrong way to go. Producing asatellite as
complex as Oscar 10, or one of the new
generation with higher power capability,
is now beyond the capacity of any
individual group.

Karl concludes by saying that he would
like to see more people getting inter-
ested in space and building satellites.
Over the last ten years a technology has
been developed which others can build
on, and which can be very rewarding for
younger people to get involved in and
thus learn about space engineering.

AMSAT-UK donation to UoSAT
One of the objects of AMSAT-UK is to
help in the establishment of amateur
satellite facilities aimed at encouraging
interest in this aspect of amateur radio.
To mark the 25th anniversary of the
launch of Oscar 1 and the birth of the

Amateur Radio Satellite Service,
AMSAT-UK agreed at its last committee
meeting to make a donation of ten
thousand pounds to the University of
Surrey's UoSAT Spacecraft Engineering
Research Unit to support the develop-
ment and refurbishment of the UoSAT
groundstation. The original ground con-
trol station has been in operation
continuously since 1981. it has had to be
upgraded regularly to provide the neces-
sary facilities to support the growing
experimental programme executed by
the UoSAT-1 and 2 spacecrafts in orbit,
and to provide secondary command for
the Oscar-10 and FO-12 satellites. This
financial support will make a most
significant contribution to this essential
aspect of the UoSAT programme.

Dr Martin Sweeting, in expressing
gratitude for this support on behalf of all
members of the UoSAT Unit, assured
AMSAT-UK that it would be put to very
good use and would benefit UoSAT users
and experimenters world-wide.

New callsign

The Scout Jamborees and camps held
at Gilwell Park have for a long time been
well known to the amateur radio fra-
ternity through the amateur radio station
the Scouts operate during such occa-
sions. They have now been granted a
permanent special event callsign for this
station, which is a rare honour. The new
callsign is GB2GP. This enables any
Scout to talk from the station, provided
he is under the supervision of alicensed
amateur.

Hams on Voyager

From the Westlink Report, it was learnt
that the two pilots of the Voyager
experimental aircraft, which suc-
cessfully made the first non-stop round
the world flight, were radio amateurs.

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

APRIL 1987



The two pilots were Dick Rutan KB6LQS
and Jeana Yeager KB6LQR. Although
there was radio amateur gear aboard the
aircraft, no amateur radio communica-
tion was expected and none in fact did
take place, there being little or no
opportunity for such activity. The radio
communication that did take place was
on 6.550 and 13.312MHz. The Voyager's
callsign was AFS6VO. Some radio com-
munication was also carried out via
satellite.

The aircraft was built mainly of wood,
composition materials and styrofoam. It
had a wing span approximating that of a
Boeing 747 and carried 1900 galions of
fuel to supply its two engines, located
fore and aft.

Student satellite

Following the comments above about
the value of actually participating in
amateur satellite building as a means of
providing education in spacecraft
engineering, it is interesting to read that
not only the Russians follow this techni-
que with their ISKA satellites; it has also
apparently been followed in the USA,
though not quite so successfully so far.
A small satellite built by Ogden
Utah’s Weber State College students,
and launched by the ili-fated

shuttle Challenger 20 months ago,
burned up on re-entering the atmos-
phere on December 16th. The Northern
Utah satellite, NUSAT | as it was
designated, failed as a technical project,
but succeeded as a learning experience
according to school officials. It was
launchedin April 1985 from Challenger at
an altitude of 221 miles. Its mission was to
test and calibrate Federal Aviation
Administration radar equipment, but the
satellite failed because of technical
problems. The college is planning a new
and improved satellite, NUSAT I, which
it is hoped will be ready to fly in 1988.

Re-issue of Tx licences

The regulations which control amateur
radio have up until now made it difficult,
if notimpossible, for a licensed amateur
who has let his licence lapse to get it
back again with the original callsign. The
DTl recently announced a change in
policy relating to this. They will now
permit apreviously held licence tobe re-
issued to the original holder, with the
exception of the G5+three letter series,
which has beenwithdrawn for re-use and
is thus not available. This facility will
apply to previous legitimate licence
holders, even if the original qualifica-
tions for obtaining a licence were not

based on the current City & Guilds Radio
Amateur examination.

Radio regulatory report

As part of its efforts to improve
openness and consultation, the Radio
Regulatory Division of the DTI has
produced itsfirstreport, which covers its
activities over the years 1985/86. This
makes extremely interesting reading
and it should be read by ali who use radio
in its many and varied modes. Such
topics as amateur radio licences, pirates
and court cases, interference, marine
and mobile radio systems, TV and
broadcasting, satellite links and so on
are thoroughly covered.

Statistics covering the increase in use
and costs make very interesting reading
indeed.

The Radio Regulatory Division of the
DTl has now changed its name to the
Radio Communications Division, which
is intended to reflect its new approach,
aimed less at regulation, a phrase
suggesting heavy-handed bureaucracy,
and more at providing a service to
responsible users.

The report is obtainable by sending a
43p stamp to Radio Communications
Division, DT, Waterloo Bridge House,
London SE1 8UA.

SURPLUS

G SCRIBE 11l WORD PROCESSING SYSTEM.
Professional system originally seiling at around £6000
without printer. Now offered with software included & a
variety of different options available. This system is

budget systems, but with office-quality performance &

features.

SOFTWARE INCLUDED:

*DATABASE — allows information storage & retrieval by
user-selectable criteria.

*EDITING — including easy reformatting, giobal search &
replace, save & move, cursor control etc.

*AUTOMATIC LETTERWRITING ~ with merge, glossary
file for much used phrases etc.

*MATHS FUNCTIONS — screen maths allows addition of
rows, columns & complete tables.

*PROGRAMMABLE COMMANDS — aliows format
changes, accessing record block files, prompts etc.

*HELP FILES — quicker to use than the comprehensive
manual supplied.

*BASIC COMPILER.

HARDWARE INCLUDED:

*SCREEN/WORKSTATION — dual processor (16 bit
T19995 & ZBOH) with 128K memory, 12" green screen
25 x BO character display with slow scrolling, QUME
printer interface.

*KEYBOARD — low-profile keyboard additionaily has 43
clearty marked dedicated function keys.

*DISC DRIVES — dual SHUGART 5%" DSDD drives
each 430K capacity formatted. .00

OFTIONS:
*10mbyte MiniScribe WINCHESTER disc drive (£195).
*NEC Model 3500 35cps daisy wheel printer (£295).
*NEC Model 7700 55cps daisy wheel printer (£395).
*128K additional memory with spelling check software
(£40).
*Communications
hardware &
software (£95).
**COLOUR LEAFLET
AVAILABLE**

-

available from us ALL BRAND NEW at the cost of current

J
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matmos & COMPUTER

COMPUTER HARDWARE

HITACHI Model 3058 3” disc drives. With SHUGART
compatible interface (34 way edge connector) & suitable
tor BBC with DFS, AMSTRAD 664/6128, TATUNG
EINSTEIN & many others. 250K (double density
unformatted) per side reversible; 40 track; standard power
connector for 12V & 5V; overall power consumption
typically 3.7W. Supplied BRAND NEW with connector pin-
out details etc. but uncased. Data cables only are available
tor AMSTRAD & BBC (£7.50) and TATUNG (£10.00).
£29.958

HITACHI Model! 303D double sided 3" disc drives.
As above, but double sided (500KB unformatted
accessible without turning disc over). Not suitable for
AMSTRAD 664/6128.

*Over 2000 Model 305 drives already sold by us

qu‘ruos PC. Available without disc drives only. 64KB
Z80A based keyboard sized machine with RGB,
composite video outputs & UHF modulator. Serial, parallel,
cassette & peripheral bus interfaces are provided, together
with a ROM port. MICROSOFT BASIC is in ROM. Office
quality machine originally sold at £350 by its big-name
manutacturer. BRAND NEW.

*Over 1000 already soid by us £49.00

MATMOS TERMINAL. MATMOS PC as above but with
additional plug-in menu driven terminal emuiation ROM

offering RS-232 communications up to 3600 Baud. (ROM
is available separately at £20

o)

APPRECIATION

TOSHIBA Model T300 IBM compatibie PC system.
With 6mHz 8088 processor, 256KB RAM, singie half-
height 5%” floppy disc drive (640KBY), high resolution
green display, serial & parallel interfaces. Included are MS-
DOS Ver. 2, MICROSOFT T-BASIC & comprehensive
diagnostic disc. Available options include a high resoiution
colour monitor, graphics cards etc.
BRAND NEW £325.00
AS ABOVE but with dual floppy disc drives.

€395.00

TOSHIBA Model T100 CP/M system. With 64KB
RAM, dual 500K 5%" floppy disc drives, serial & parallel
interfaces & high resolution green display.

LBRAND NEW. £199.00
J

DEC PDP 11/73 system. With 1MB RAM, twin 20MB
WINCHESTER disc drives, single 8" floppy disc drives &
DLV11-J quad serial interface.

£4500.00

DEC PDP 11/23 system. With 256KB RAM, singie
20MB WINCHESTER disc drive, single 8" floppy disc drive
& XENIX operating system.

£1800.00
ITT Model 3500 FACSIMM.E machine. Very compact
Group Il machine allows document transmission & reception
over phone line. EX DEMO.

£299.00

~

(
Please note:

*VAT & CARRIAGE must be added to all items. Carriage is
£3.00 + VAT for 3" disc drives, and £10.00 + VAT for most
other items.

*SAE please, for turther details of any item and complete

LS(OCk list.

MATMOS Ltd., 1 Church Street,
Cuckfield, W. Sussex RH17 5JZ.

(0444) 414484/454377

COMPUTER APPRECIATION, 111
Northgate, Canterbury, Kent CT1 1BH.
(0227) 470512. TELEX 966134 COMPAP

J
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Andy Emmerson G8PTH puts you in the picture

fyou have followed my ‘use it or lose it’

rantings, you will recall the sad
situation in Belgium where 70cm and
23cm allocations were reduced to a state
where ATV was unworkable. The big
news is that our ON friends have back all
that they lost and more.

ATV is now permitted between 430 and
434MHz (secondary status), between 434
and 440MHz (primary user) and from 1240
—-1300MHz (secondary). Permitted power
levels are 30 or 150 watts, according to
licence status.

Below 1GHz only mode C3F (AM) is to
be used, while above 1GHz both AM
(C3F) and FM (F3F) are allowed. Trans-
missions must be standard 625 lines, with
any colour. subcarrier on 4.43MHz, in
CCIR norm B. Slow-scan and FAX
transmissions are allowed on these
bands, and also on two metres and HF. So
all those protests had a point.

On guard again
So far, so good, but there are several
proposals to be made at April's IARU

Region 1 conference which threaten our
fun. DARC, the German amateur radio
club, is proposing an international
bandplan for 23cm which sets aside 1270
- 1286MHz for the exclusive use of ATV
and makes 1286~ 1291MHz all-mode. This
would make in-band TV repeaters on
23cm unworkable and will be resisted.
The RSGB's paper makes no recom-
mendations outside the narrow-band
sector around 1296/1298MHz, and in fact
any so-called international bandplan

~must recognise that band sizes and

usage vary from country to country. We
need no EEC-style meddling in amateur
radio!

The next problem is packet radio. In
the Netherlands there were about 100
packet radio stations at the beginning of
last year; by the end there were 1,000!
These stations need channels, clearly,
but several countries are proposing the
use of 433.600 - 433.725MHz and 438.025 -
438.075MHz. Clearly, these transmis-
sions would interfere with ATV, and the
Dutch organisation VERON will instead

Panasonic have always been noted for the niftiest caption colouriser for inserting titles and graphics
into existing video material. The original WV-J10F has now been superseded by a new model butit's
still a desirable object. Look out for it in sales or try the new model .

propose the allocation of 430.625 -
430.675MHz for packet radio. in Britain
this would not work because of PMR
(private mobile radio) and the Fyling-
dales restrictions, so G3VZV is propos-
ing 432.500 ~ 432.800MHz, which sees
little use by anyone. Problems, prob-
lems. ..

Good news for SSTVers

At last a slow-scan ‘bible’ has
appeared. Called The Slow-Scan Com-
panion, this is a worthy addition to the
bookshelf of anyone remotely interested
inSSTV. The book, which contains a thick
100 pages, has a glossy laminated full-
colour cover and stands head and
shoulders above most amateur publica-
tions.

Written by Grant Dixon G8CGK, John
Wood G3YQC and Mike Wooding G61QM,
it has 16 chapters. Topics covered
include SSTV standards, transmitting
andreceiving SSTV, as well as studio and
colour techniques. Commercial equip-
ments old and new are reviewed, as well
as techniques involving home micros.
Also covered are scan converters, solid-
state character and test pattern gener-
ators and even the good old flying spot
scanner (which still has a useful role to
play). The book is finished off by a digest
of useful circuit modules and a compre-
hensive index.

All in all it is a superb production,
which fills a gap felt for many years and
reflects well on its authors and all the
others who contributed chapters. Even a
slow-scan hater like me found it inter-
esting, so orderone now! You can’treally
wait untit you see it at a rally, can you?
Cheques should be made out to the
BATC for £3.50 and sent to BATC
Publications, 14 Lilac Avenue, Leicester
LE5 1FN.

More goodies in print
In these monthly columns | can only
scratch the surface of our ATV hobbyand
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if you want to dig deeper you need the
journal of the British Amateur TV Club,
CQ-TV. The latest 100 page issue is out
now and a dip into the contents reveals
satellite TV news, a 10GHz transceiver,
the Camtech 23cm preamp reviewed,
SSTV on the Beeb micro, lots of
Spectrum circuits and an in-depth fea-
ture on video enhancers (do they always
enhance?). You can only get CQ-TV by
joining the British Amateur TV Club,
which is not expensive at just £6 a year.
To join send an SAE to BATC Member-
ship, Grenehurst, Pinewood Road, High
Wycombe, Bucks HP12 4DD.

Repeater news

Wood & Douglas have recently sup-
plied equipment to Switzerland which
will be used in the first ATV repeater
there. In the UK, applications have been
made for new FM television repeaters at
Nottingham (GB3NV) and Rugby
(GB3RT). | think we shail soon have more
ATV repeaters than the Germans or the
Americans, who are front-runners in
these stakes!

Bob Hope G4ZPP, who is secretary of
the Crawley Repeater Group, has written
about improvements to GB3CT: ‘It seems
that although we could be seen over a
wider area than we planned, the repeater
could not be accessed. We decided,
therefore, to purchase a proprietary
receiver, and the Wood & Douglas

1250DC50downconverter plus VIDIF unit
seemed to be ideal.

‘Alan Wood gave us a handsome
discount on the units, and they were
purchased and fitted. We found that the
sensitivity without a preamp was adequ-
ate, as do the Worthing Group (GB3VR),
but as they are using beam antennason a
westerly path and we have the omni-
directional Alford Siot it has been
decided to add the Microwave Modules
bipolar preamp and a further interdigital
filtter (making two). The extra filter helps
to keep out the Pease Pottage radar
(three miles away).’

It is good to see commercial firms
getting a pat on the back, especially
when they help repeater groups. Of
course, it may well result in extra sales
for them eventually, which can be no bad
thing. The gesture is appreciated,
though, and in this connection remem-
ber that QSL Crystals give free crystals
to repeater groups.

Down in ‘Brissle’

From ‘Brissle’, Shaun O’Sullivan
G8VPG informs us that construction of
GB3ZZ, the Bristol FM repeater, is
progressing well. They now have pian-
ning permission for the aerials, which
have been erected on site. Trials will
commence using a temporary transmit-
ter in manned relay station mode. It is
hoped that the greater part of the

eventual repeater will be on show at the
Crick Convention (3rd May at the Post
House Hotel, just off exit 18 of the M1
motorway — everyone welcome).

The Bristol group is also selling a new
24cm ATV antenna in aid of club funds. It
is a broadband 23/24cm job, and by using
inexpensive band [V/V technology a
compact and inexpensive ‘starter’ or
portable aerial has been made available.
It is an 18 element yagi, end mounting,
and has a gain of around 10dBd. SWR is
no higher than 1.5:1, with a .length of
0.92m and a weight of 0.3kg. it is supplied
with a waterproof joint box and mast
clamp (up to 55mm diameter) and is sold
assembled.

The design is exclusive to the group.
The cost is £12.50 collected or £14.75
posted to a UK address. Cheques should
be made payable to the Bristol FM TV
Group and sent to 15 Witney Close,
Saltford, Bristol BS18 3DX.

Fooinote

The DT! has just issued the first annual
report for its Radio Communication
Division (formerly the Radio Regulatory
Department). It makes fascinating read-
ing and costs nothing. You can order a
copy by phoning 01-275 3072 or by writing
to Room 605, Waterloo Bridge House,
Waterloo Road, London SE1. Please
don't forget to send in reports and
photographs — see you next month,

NETWORK

934

Andy Emmerson G9BUP

mentioned last time that | was due to

receive a filter claimed to eliminate
interference from cellular radio — or at
least partially. This has now arrived and it
looks solidly buiit. You'll have to hold
your breath a little longer, though, as |
have not had it tested yet.

We'll putitthrough the works and have
it swept — this means passing different
radio frequencies throughitand measur-
ing how much goes in (and comes out). In
thisway one can determine how efficient
afilter is at passing the frequencies one
does want (934MHz transmissions) and
rejecting those not wanted (cellular
radio conversations).

At the same time we measure the
insertion loss; anything you connectinto
the feeder between the radio and the
antenna will absorb some of the power,
and naturally, we want to keep

this loss to an absolute minimum.

Trade news

The filter came, by the way, from
Selectronic of Canvey lIsland. Their
proprietor, Mike Machin, has also lent
me lots more goodies for review: a power
and SWR meter by Diamond-Welz, a new
super-dooper preamp from Japan and a
high-gain base collinear. As.if this was
not enough, there's also a new scanner
receiver which covers 25-1300MHz,
which seems to be the most sensitive yet
at 934MHz. So watch this space for test
results and full details.

It has been some time, in fact, since |
had major new products to report, so this
will make a change. On the subject of
Selectronic, | should also note that they
now have in stock the 23 element yagi
from Tonna.

As | mentioned in a previous article,
this is one of the best sellers in
Switzerland and deservedly so, because
it is one of the best-made beam aerials
on the market. Its iength is 2.44 metres
and its gain is 15.9dBd (18dBi if you
prefer). VSWR is reported as 1.2:1, which
is fine, and the price is £59.95.

They also have a new base station
collinear, the PA-28, which offers a
massive 15dBd gain thanks to its 28 halif-
wave elements. This monster will cost
you £135 and is really for the DX man -
performance with these big arrays is not
so good close-in.

They are a bit like lighthouses, beam-
ing all their light as far as possible
towards the horizon. if you try to read a
newspaper standing beneath a light-
house you will getvery little light, and the
same applies to a high-gain
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NETWORK 934

collinear. You will also need a lower gain
stick if you work a lot of local mobiles -
don’t blame the antenna if it doesn’t do
what it was never intended to do!

| also mentioned recently the
phonepatch system introduced by 1QD
Ltd of Crewkerne. This seems to have
been causing a little uneasiness for two
reasons. According to informants, sys-
tems are already in use in the Bristol,
Grantham and New Miiton areas and are
provoking a little bother. The bilame, by
the way, can be pointed intwodirections.

For a start, the phonepatch system’s
radio equipment (Delta Ones modified
by CTVR Ltd) is supposed to avoid
channels already in use, but in practice
only S9 signals are registered. In
consequence, the phonepatch system
‘walks over' DX contacts, to the
annoyance of the existing users.

By way of retaliation 934 users are
deliberately jamming users of the
phonepatch - not a very good situation.
The problem would be avoided if the
phonepatch transceivers had their
squelch adjusted to take account of
quieter QSOs already existing.

As | have said before, business users
have a perfect right to use 934MHz and
we must have peaceful coexistence.

at weekends, while most hobbyists come
onto the band outside these times, so
why can't people be satisfied?

Even if you share the band with a local
taxi firm, look on the bright side: they
only need one channel out of twenty and
ifthey are like our local outfitthey will be
pleased to give rig and time checks if
asked.

Is this reasonable? If you disagree, do
write and tell us all why! Perhaps the only
long-term solution is separate bands for
business and hobby users — how about
another 20 channels for commercial
organisations?

Legal problems?

The other aspect of this phonepatch
business is that it may not be legal. 1QD
Ltd are adamant that it is legal to use
their device on 934MHz and certainly it
has British Telecom approval. On the
other hand, the Department of Trade and
Industry, who control the airwaves,
consider this a rather grey area.
Phonepatching, they say, needs a sepa-
rate licence under the British Tele-
communications Act of 1984, which is not
issued to individual users, and is cer-
tainly not permitted in the 934MHz
licence (nor, for that matter, is it in the

would need a competent independent
authority to determine what the law
intended, and | wonder if the DT! wishes
to go as far as to institute a test
prosecution? If you were in the dock,
wouldyou have a case against the people
who sold you the equipment? | doubt it,
so | suggest anyone buying this appar-
atus demands a letter of indemnity from
the supplier, saying that itsuse isin their
view legal. Oh dear, oh dear. ..

More egg on face

Last month | said that the first 933MHz
PRS test and development licence had
been issued to Selectronic of Canvey
istand. This was said in good faith, but
now Jim Finch of Solid State Electronics
has shown me his 933MHz licence issued
back in August 1986. My one has also
come through at last, so we are all happy.
All we need now is a public Personal
Radio System!

Sign-oft

That's it again for this time. Drop me a
line and tell me who you have worked
lately. You're a shy lot; nobody has sent
in their QSL cards but | shall be pleased
to print the best designs. What about this
plan for a repeater in Worcestershire?

Most business users pack up at 5pm and  amateur licence}. What is clear is thatit Let us all know. . ..
OSCILLOSCOPES DISK DRIVE PSU. 240V In; SV 1.8A & 12V 1.5A
TELEQUIPMENT D75 Dual Tyace 50MHz. Delay | oul. Size: W125mm. H7Smm. D180mm. Cased,
Sweep. Withmanual . £325 unused ONLY £10 (P&P £2)
COSSOR CDU150 Dual Trace 35MHz. Solid State DISK DRIVE 5Y4in full height. 80 track. Double
Portable 8 x 10cm display with manual. £200 sided. Double density. With manual. Used (P&P

EQUIPMENT

Dish spinnings, from 60cm-2.7m
LNB's, and Feed Horns available - for
further details contact:

HARRISON ELECTRONICS

Century Way, March, Cambs PE15 8QW
Tel: (0354) 51289

SE. LABS SM111. Dual Trace 18MHz Solld State
Portable. AC or External DC operanon 8 x 10cm
display. With manual . £168
TELEQUWPMENT D81 Dual Trace |0MHz With

manual...... £150
TELEQUIPMENT D43 Dual Trace 15MHz. With
manual. o £100

TELEQUIPMENT 8544 Smgle Trace 10MHz. Sohd
State With manual ..

£5). e . E4AS 0
B!ack&whlte Monitors9in .. .. ... from £43
QWERTY KEYBOARD. Cased. ASCH Coded +
Uncoded Keypad & Function keys. Requires = 12V.
Withinfo. Unused ... ... £28 (P&P£4)
QWERTY KEYBOARD (as n LYNX MICRO). Push to
make Cased . ... ONLY £3 @a (P&P£2)

COMMUNICATION RECEIVERS

Racal RA17L S00KHZ-30MHz. With manual

onty £140 each
Eddystone 730/4 480KHz-30MHz. With manual

onty £110 each

SWINDON
RALLY

OAKFIELD SCHOOL, MARLOWE AVE, SWINDON
Sunday 10th May, open 10.30am, adm 50p.

Radio & Electronic Equipment, Components,
Computer Equipment & Software.
Refreshments, Entertainment for the Whole
Family.

Details: GBSFM QTHR TEL: 066689-307

MULTIMETERS

AVO 9 Mk4 (ldentical to AVO 8 Mk4 but scaled
difterently). Complete with Batteries & Leads£88
AVO 8 Mk2. Complete with Batteries & Leads . £48
Above items in GOOD WORKING ORDER -
appearance not A1 hence the price
AVO TEST SET No 1 (Military version of AVO 8).
Complete with Batteries, Leads & Carrying Case
£es

TEST LEADS suitable for AVOMETERS Red &
Btack with2 Croc Clips & 2Probs (P&PE£2) ... £8
ANALOGUE POCKET MULTIMETERS Philips/
Taylor/AVO etc. Complete with Batteries & Leads

from £10

SPECIAL OFFERS

B+K Precision CRT Restorer/Analyser Mode! 467.
Supplied with 2 bases and manual (P&P £7)

ONLY £125 sach
LABGEAR Colour Bar Generator KG1 8 Test
patterns {P&P £4) ... . ONLY £40 each

RACAL UNIVERSAL

Type 836. 32MHz. With manual . ... .. ... ONLY £50

ISOLATING TRANSFORMER 240V In -.240V Out.
S00VA........ ... s 18 oach (P&P £5)

STEPPING MOTORS

Type 1. 200 Steps per rev 4 Phase (5 wire) 12/24V
Torque 250z inch {will run on 5V with reduced
torque) .. £15ea
Type 2. 6/12 Steps per rev. 3 Phase 12/24V (will
work on 5V). .a
o C" 30
ERICAN PHlLIPS 24 Steps per

Type 3. NORTH
rev. 4 wire 5V 3.3 amps 0-250rpm 0-200 PPs ... £6 oa
Type 4. 200 Steps per rev. 120V (3 wire) Torque 250z
inch £4en
Type 7. WARNER 24 Steps per rev 3 Phase (6 wire).
28V.Holding Torque 450z inch W £8ea

AVO TRANSISTOR TESTER TT169
Handheld GO/NOGO for In-situ Testing. Complete
with Batteries. Leads & instructions (P&P £3)

. ... NOWONLYE£12

NEW EQUIPMENT

HAMEG OSCILLOSCOPE 605 Dual Trace 60MHz.
Delay Sweep. Componenttester . ... . £383
HAMEG OSCILLOSCOPE 203 6. Dual Trace 20MHz.
Componenttester with 2 probes . £314

All Other Models Available

BLACK STAR FREQUENCY COUNTERS (P&P £4)
Meteor 100-100MHz .. £99
Meteor 600-600MHz
Meteor 1000-1GHz .
BLACK STAR
GENERATOR
Sine/Square/Triangle. 0.1Hz 500KHz (P&P £4)£110

. £178
JUPITOR 500 FUNCTION

HUNG CHANG DMM 7030 32 digit. Handheld 28
ranges including 10 amp AC/DC 0.1% Complete
with Battery & Leads (P&P£4) .. £39.50
As above DMM 6010. 0.25% ... .. £33.80

OSCILLOSCOPE PROBES. Switched x 1; x 10 (P&P

esquipment if
Thisis a VERY SMALL SAMPLE OF STOCK gAE'or Telephone for Lists. Please check availabitity before
ordering. CARRIAGE all units £16. VAT to be added to Total of Goods & Carriage. Callers welcome 9am to
5.30pm Mon-Fri {(unt:l 8pm Thurs)

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL "
Telephone: 0734 68041

A
VISA
———
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ELMASET INSTRUMENT CASE

300x133x217mm deep £10.00 ea (£2.20)

REGULATORS

LM317T Plastic T0220 variable
LM317 Metal

7812 Metal 12v 1A,

7805/12/15/24 plastic ..
7905/12/15/24 plastic .
CA3085 T099 Variabte regulator
LM338 SA variable

COMPUTER ICS

Used Eproms are erased and verified
6808 Processor Ex-Equip

27128-25 NEW ...

2764-30 NEW ..

2716-45 USED ...

1702 EPROM ex equip

2732-45 USED

2114 EX EQPT 60p 4116 EXEQPT
6264LP15 8K static ram .

6116 -2 (TC5517AP-2)

SURFACE MOUNTED
TRANSISTORS

BCW30 BCW31 BCW72 NTAV70 25A812 152836
mMin 50/tYPe ... 100/£2.50

POWER TRANSISTORS

28C1520 sim BF259 ..3/£1100/£22
TIP141,142,C1ea, TIP1

TIP35B £1.30 TIP35C

SE9302 100V 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 display 5-LT 16
£1.50

50p 100 + 27p
.. 50p 100 + 27p

F

9CT-01-3L

Large LCD Clock display 1" digits ..
7seg 0.3" display comm cathode

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

MISCELLANEOUS

VN10LM 60v 1/2A 50hm TO-92 mosfet

PCB WITH 2N2646 UNIJUNCTION with 12v 4
POLE RELAY £1
400m 0.5w thick film resistors (yes four hundred
megohms) 4/€1
STRAIN GAUGES 40 ohm Foil type polyester
backed balco grid ailoy £1.50ea 10+ £1
12V RELAY 2 poie 6A contacts

DILREED RELAY 2 POLE n/o CONTACTS
Zettler 24v 2p c/o relay 30x20x12mm sim. RS

ELECTRE
MODEM LINE TRANSFORMER
Linear Hall effect IC Micro Switch no 613 SS4

£1.50 1K 50p

sim RS 304-267 £2.50 100+ £1.50
OSCIL.LOSCOPE PROBE SWITCHED X1 X10

CHEAP PHONO PLUGS ..
1pole 12 way rotary switch.
AUDIO ICS LM380 LM386 ...
COAXPLUGS nice ones

4 x4 MEMBRANE KEYBOARD..
15.000uF 40V SPRAGUE 36D...
INDUCTOR 20uH 1.5A

NEW BT PLUG + LEAD ..

1.25" PANEL FUSEHOLDE

TOK KEY SWITCH 2 POLE 3 KEYS ideai for
car/home alarms ..

KEYTRONICS

SHOP NOW CLOSED, MAIL ORDER ONLY
P.o. Box 634

Bishops Stortford, Herts, CM23 2RX
TELEPHONE: 0279 505543

ELECTRONIC COMPONENTS BOUGHT FOR CASH

12v 1.2W small wire ended 1 amps fit AUDI VW
TR7 SAABVOLVO....

12V MES LAMPS

STEREO CASSETTE HEAD.

MONO CASS. HEAD £1 ERASE HEAD 50p
THERMAL CUT OUTS507785120C ...
THERMAL FUSE 121C 240V 15A ...
TRANSISTOR MOUNTING PADS

TO-3 TRANSISTOR COVERS..

STICK ON CABINET FEET...

PCBPINS FIT0.1" VERO..

TO-220 micas + bushes .

TO-3micas + bushes

Kynar wire wrapping wir

PTFE minscreen cable

Large heat shrink sleeving pack

CERAMIC FILTERS 6M/9M/10.7M ...50p 100/£20
TOKIN MAINS RFI FILTER 250v 15A ..

TEC chassis plug rfi filter 10A ...
Potentiometers short spindles v

25k 1m lin

500k lin 500k log....
40Khz ULTRASONIC TRANSDUCERS EX-EQPT

RECTIFIERS
120v 35A stud

12FR4 00 12A 400v smal! stud
BY127 1200V 1.2A

BY254 800v 3A....
BY2551300v 3A

1A 800v bridge rec

4A 100V bridge

6A 100v bridge...

10A 200v bridge

25A 200v bridge £2.00 ea
25A 400v bridge £2.50

SCRs

ACOVBFGM 800mA 400v TO-22 Triac....
MCR72-6 400v

35A 600v stud

TICV106D .BA 400v

MEU21 Prog. unijunction

TRIACS

Triac BA 400V T0220 5/£2 100/£30 ACOVBFGM

800mA 400V T092 TRAC. RCT 8 |
... 4/E1

TXAL225 8A 400V 5mA gate 2/£1.00 .... 100/£35.00

CONNECTORS (EX EQPT. price per pair)
Centronics 36way IDCplug.... ..£410+£3.50
Centronics 36way IDC skt .....£4.00
Centronics 36way plug (solder type)

USED Centronics 36W plug & skirt

‘D' 9-way £1; 15-way £1.50; 25-way

37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS

W21 or Sim2.5W 10ofonevalue £1
R10 0R15 0R22 2R0 2R7 3R9 4R7 5R0 5R6 8R2 10R
12R 15R 18R 20R 22R 27R 33R 36R 47R 56R 62R
91R 100R 120R 180R 220R 390R 430R 560R 680R
B20R 1K2 1K5 1K8 2K7 3K3 3K0 5K0 10K

RO5 (50 milii-ohm) 1% 3W 4 for £1

W22 o0r Sim 6w 7 ofonevalue £1
R22 R47 R62 RB2 1RO 1R5 1R8 3R3 6R8 9R1 10R
12R 20R 24R 27R 33R 47R 51R 56R 62R 100R 120R
180R 220R 390R 560R 620R 910R 1K0 1K2 1K8 2K2
2K7 3K3 3K9 4K7 8K2 10K 16K 20K

W23 or Simow 6 of one value £1
R22 R47 1R0 1R1 3R0 15R 56R 62R 120R 180R 220R
1K0 1K5 5K1 10K

W24 or S|m12W 4ofonevalue£1

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN. ACCOUNT ORDER £10.00

R50 1RO 2R0 6R8 9R1 10R 22R 47R 68R 75R 82R
100R 150R 180R 200R 220R 270R 400R 620R 1KO0
10K 15K

PHOTO DEVICES

Slotted opto-switch OPCOA OPB815

TIL81T018 Photo transistor
TIL38iInfrared LED
OP12252 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

SUB MIN PRESETS
HORIZONTAL

1K 4K7 10K 22K 47K 1M 10M ...

DIODES

1N4004 or SD4 1A 300v.

1N5401 3A 100V

BA157 1A 400V Fast recovery ..
BA159 1A 1000V Fast recovery ............. 100/£4.00
SUB-MIN PRESETS horiz.....15/£1.00 100/£5.00
1K, 4K7, 10K, 22K, 47K, 100k, 1M, 10M.

MULTI TURN PRESETS
10R 20R 100R 200R 500R
2K 5K 10K 22K 50K 100K 200K

IC SOCKETS

6-pin 15/€1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin
7/£1;

22/24/28 pin 4/£1 40 pin 30p

TRIMMER CAPACITORS small
Small all types ... 5/50p
Grey 1.5 to 6.5pF Grey larger type 2 to 25pF
purpie 3pF to 50pF

SOLID STATE RELAYS NEW
10A 250v AC

Zero voltage switching
Control voltage 8-28v DC
40A 250V AC Solid State relays

POLYESTER/POLYCARB CAPS
1n/3n3/5n6/8n2/10n 1% 63v 10mm
10n/15n/22n/33/47n/68n 10mm rad
100N 250V radia! 10mm 100/£3 .

212 160v rad 22mm

470n 250v AC X rated rad

33n/47n 250v AC X rated rad 15mm
11600V Mixed dielectical

Paper cap, 1uF 700V

ignition

BEAD THERMISTORS
GLASSBEADNTCRes @ 20'c
250R 1K2 50K 220K 1M4

BEAD TANTALUM CAPS
825V 47u 3V 12/£1
2u220V 8/£1

100/£6.50
.. 100/£30.00

15/€1 100/£5

100/£1.50
... 100/£3.00
. 10/£1.00
100/£2.50

100/£3.50

. 100/£10.00
. 4/£1.00

100/£6.00
100/£8.00

100N 50V dit package 0.3"rad......
10N 50V dil package 0.3" rad.£4/1

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL
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Hotrodding the

medium wave

receiver

Some sound adyvice from Thomas Sinclair

E

i

he medium wave and the 160/80

metre bands have long been the
faithful standby of the amateur radio
enthusiast. The equipment is plentiful,
easy to understand, modify and service,
and for the most part, cheap. As a hobby,
the medium wave band can provide many
an enjoyable hour of knob-twiddling in
the winter evening hours, searching for
Continental and North American DX, as
well as experimenting with loop aerials
and trying to improve the receiver
performance.

Many of the ideas here may be applied
to the IF sections of some of the cheaper
portable short wave Rxs such as the Vega
and others of similar price range.

Figure 1 shows the general layout of
the kind of circuit under consideration,
which is typical of this price range. The
only thing variable is the actual layout on
thecircuit board, butthere should notbe
any trouble identifying the respective
parts. Very fewinthispricerange use iCs
as yet, but if an IC is used, then it's best
left alone, even if replacement ICs are
available. There is a big difference
between pulling a lonely transistor with
three or four pins and pulling all the pins

of-an IC, even with desoldering equip-
ment. Of course, some older models will
contain pnp transistors with the Far East
prefix ‘B’, ‘2SA’ or ‘288'. If thisisthe case,
the same connections apply, except that
the polarities will, of course, be
reversed, as will the supply voltages.
One other snag which might deter the
amateur is that the audio amplifier may
not be of the usual transformer type, and
might even be of the IC variety, but this
should not be a problem. Audio amps are
generally pretty robust creatures.

Not everyone would agree, but in the
author’s opinion the perfect receiver is
based on a design dating back to 1929 in
which everything from the IF to the audio
frequency was made variable. This is
desirable on most superhets, not just the
medium wave band, because the IF is
actually setin the middle of its maximum
setting as a compromise to accommo-
date both extreme ends of the band
setting.

For example, if the IF is set for
maximum performance at, say, the
500kHz end of the medium wave band,
the chances are that weak stations at the
other end of the band would not be

received, unless the IF was readjusted,
and vice versa.

This is exactly what the serviceman
does when he aligns the |F transformers
with a signal generator and leaves it set
at the compromise position, resulting in
mediocre reception at the extreme ends
of the band with the best performance in
the middie. This is perhaps why, on a
commercially adjusted set, it is easier to
receive Canada, Boston, or the Con-
tinental American Forces Network in the
700kHz to 900kHz region in the middle of
the band. Trying out this theory during
the day, the author was able to pick up
weak local stations without an aerial that
previously he did not know could be
received in his hilly locality. With strong
stations coming in at night through
skywave propagation the effect is less
noticeable until an external aerial is
used to DX the weak stations that
couldn’t be detected before. But, to
make everything variable, one has to
consider the size of the controls desired
and available, and whether there is room
or notin the original case to place them.
if not, then it may be necessary to
consider using a larger case.
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Many articles of this nature have been
written before, but just to go over some
old ground briefly, Figure 2 shows the
details for coil windings and a variable
condenser to make a three band wave
trap that goes between the aerial and the
receiver. Readers may see the similarity
between this and an aerial tuning unit.
Indeed, using an ATU wiring arrange-
ment, the coils can be used for this
purpose to good advantage. In fact, it has
often been recommended that a quality
ATU for Rx/Tx purposes should have
separate coils for each band. With a
proper switching arrangement the wave
trap can be made to serve adual purpose
in this way.

Figure 2a shows the details for an
internal aerial coil, since it is usually
recommended that a medium wave Rx
for DX purposes should not have an
internal ferrite rod aerial. This may be
true if it is an exceptionally large ferrite
aerial, but the ferrite aerials found in
pocket trannies are hardly any larger,
and in some cases are even smaller, than
some of the internal aerials and coils
found in old valve and early transistor
sets. The secret, really, is screening the
aerial from outside interference.

However, using one of the set-ups
shown in Figure 2b connected to an
external aerial it was found that the
higher gain of the external aerial tended
to override the directional properties of
the ferrite aerial. The external aerial
used by the authoris a wire box aerial
designed for 10 metres and earthed at
one end, with an open square bit facing
roughly east and west in a fixed position.
In this set-up it acts as a miniature
Beverage aerial. This arrangement
would not necessarily be suitable for
every location, and not everyone has the

To VC1

L1

To earth

Flg 2b Alternative hook-up to external

Flg 2a internal aerial coil

To base of Tr1 via
.01uF ceramic disc

To hotendofR2

Internal ferrite aerial

%sto Ya in former with tuning slug and
screening can. L1 = 70 turns about 36 swg.
L2 = 6 turns in same direction

THIS

Radio to

aerial
OR-THIS 5pF

earth

space (loft, garden, etc) to erect an
external aerial. For this reason a small
scale version of the box aerial was
evolved. The designs offered here are in
no way the equal of their larger cousin,
the loop aerial, but they will provide a
higher gain than the conventional com-
mercial ferrite rod aerials.

Figure 3a shows details of the minia-
ture box aerial. It leads into the
aforementioned wavetrap assembly,
which in the larger version in Figure §is
independently screened from the rest of
thecircuitry. The rest of Figure Sisonly a
suggested layout of the various controls

B 1Mohm
4

200mm?

9 8

20 turns 36 swg to—1—>|
5pF VC1 aerial or

to slip wire underneath
ferrite rod ac coil,

as per Fig 2b

Fig 3

[ - 20 turns about 36 swg
to radio VC earth

A

Each slat slotted
=*20mm and joined
with glue here

Joined to
dowelling here

|

20turns

20 notches cut each end

e =
40mm Y8in ply

77
Fig 2c Wave trap
coils (all pile wound
ToAg as the internal

aerial coil)

~---=5

! 1

! 1

L1 ; ive

Te internal aerial or
te aerial tuning capaciter
via a $p tined capaciter

discussed in the text. Figure 3bshows an
experimental version of the ‘toaster’
aerial which provides less directivity, but
a higher gain than its smalter neighbour.

Having decided that a larger case was
required, the radio was placed inside it
and fitted with a slow motion drive,
pointer, and a protractor scale. it was
fitted with the protractor scale not only
because one was at hand, but also
because it has almost twice as many
markings as the conventional 0 to 100
scales and makes the marking of stations
a little more accurate, especially at the
higher end of the band.

Now, with the radio in a larger case,
there was room to add another con-
ventional control, namely a bandspread
tuning condenser which can be of any
value between 5pF and 50pF. A 22pF dual
gang was used by the author, as
illustrated in Figure 4a. Another lesswell
known but cheaper way to bandspread is
shown in Figure 4b. A 22pF fixed
capacitor is placed in series with the
main tuning capacitor, and a trimmer is
placed in series with the aerial section of
the tuning capacitor. An appropriate 2
pole/2 way switch is also connected as
shown. This set-up allows the same
tuning scale to be used as the main
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Jow noise types

Fig 7 Here a pnp transistor replaces the conventional diode detector. A 10kohm resistor was
needed between cOllector and earth. If radio uses pnp transistors in the RF sections an npn
detector is needed, likewise if audio amp is transformerless type and uses a pnp preamp. Use

tuning and avoids the need to purchase
anextravariabie capacitor. Thisarrange-
ment tends to raise the frequency and it
may be possible, with some very minor
adjustments, to get coverage of the 180
metre amateur band.

At this point, it is necessary to give a
warning. Never attempt to adjust the IF
transformers or the red oscillator trans-
former, as these are usually set at the
various factory production lines accor-
ding to a set pattern on an oscilloscope.
Unless an oscilloscope is available,

readjusting back to the original state is
virtually impossible and itis best to leave
them alone. However, the oscillator
trimmer capacitor can be adjusted after
marking its original location so it can be
reset with reasonable certainty. By
opening the trimmer and slight readjust-
ment of the aerial trimmer, the 180 metre
Top Band can usually be attained.

if the radio is put in a bigger case, the
obvious possibility is to add a larger
speaker for improved sound quality as
well, along with a larger phone jack to

take the standard stereo headphones.
Another standard modification is the
clamp diode of Figure 6, although thisisa
peculiar version, as putting an isolating
resistor between the diode and the
positive rail, as is usually the case, made
some radios too insensitive to weaker
signals. If resistors are placed at both
ends this results in excessive noise, so
ideally a 2kQ) variable taken to the front
panel would give better control. When
the potentiometer is set to zero ohms,
nothing but the strongest transmissions
will pass through giving better local
radio sound quality, yet this may prove a
useful facility for DXing as well.
Another use for the diode in Figure 6b
is to improve the automatic gain control
(AGC) characteristics. This is a vast
improvement over the conventional
resistor set-up used in most sets.
Having a total of three IFs on the test
receiver the next step was toadd athree-
gang variable capacitor with a maximum
setting of at least 100pF, but with three-
gangs it is more usual to have 365pF or
500pF. This, again, was taken to a
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HOTRODDING THE MW RX

front panel control so that maximum gain
of the IF transformers at any setting in
the MW band could be obtained.

So far, except for the IFs, all the
improvements to the clamp diode and
the AGC diode were made at the
expense of overall gain in the received
signal, and the front control panel was
starting to look like the control panel of a
Boeing 747. Trying to amplify the AGC
with a transistor instead of a diode met
with little success, but led to the
improvement shown in Figure 6c, which
allowed the clamp diode to be removed

altogether and the clamping and AGC
control to use one control only. Strong
signals were bettercontrolled, and those
causing heterodyne whistles, while not
eliminated, were certainly reduced so
that the system acted like a notch filter or
a limited squelch control, in that at full
setting only the strongest of signals
could get through. This system is not
perfect by any means, but as a way of
combining the benefits of the other two
systems it is simple and worthwhile.

To recover some of the gain lost from
all these improvements, the convention-

al diode in the radio was removed and
replaced with a transistor detector, at
the expense of some sound quality,
because uniess the noise is removed at
the start it gets amplified with the signal.
The first transistor used for the detector
was noisy and it was necessary to change
ittoatransistor with low noise character-
istics. It is a pnp transistor, followed by a
standard transformer-type audio amp. If
the audio amp is transformeriess or of
the IC type, it may contain a pnp preamp
transistor, in which case an npn detector
transistor is needed.

Overseas readers please add 30p
Please allow 28 days for delivery

Send your orders to
Edwardschild Ltd, 28 Shenfield Cres

Departmient for the provision of a
technical service within the
Electronics Laboratories at Keltan
House. Includes modification
maintenance and repair of a wide
range of refated laboratory
equipment.
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SYSTEMS LTD TEL: (0533) 25084
TVRO Receiver motherboard kKit.............. £35.00 CR100 SATELLITERECEIVER
AT1020 Tuner module........ccovvereerveennnnen. £35.10 Fullband receiver with dual dish inputs, switched
New Wideband Module now available bandwidth, auto set up, tunable sound and built in
AT3010 1 FDemodulator.....ccoeveoeiii, £54.65 Polarrotatorcontrol........ovvviiviiinnnn £301.30
'F' B IgSreae i rrermrmmmm———" £00.50 CR200
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.................................................. [ t , t b| d d ” th | H t d
Tunable Sound I.F.Kit ... ... £30.00  (UIPULS . oot £217.35
R F Modulator Kit.........ccocevvevevivee e £25.00
Digital Tuning & Display Kit..........c...cc...c... £56.75 SF1000SYNC PROCESSOR
6.5 Mhz sound Kit......c.cooevvrvvvevieeicec e £1.10 Forsatellite uUsSe ..o £143.75
Video Clamp Kit oo £2.75 P — N . .
Noi i it . ystem One, Comprising a rotory receiver 1.6 meter
ARt — £20.00 dish polar mount LNB,LNB Tripod and scaler horn
STS LNB ...................................................... £1 78-25 e e N eE R eE N et Tt e eSS RS Tat s S a T i TR ras s £634.00
Scaler Horn ..o £49.00 ; :
1.6m Fibreglass Dish............cococovrr £97.75 YO T e O D g PO 1 £880.00
1.2m Fibreglass Dish.....c..cccocivviinnnnnnnnn, £87.40
LNB Tripod assembly .......ccccoeviveivnennens £16.68 System Three, as system two but including
Polar Mount.......ccccoevvvveveee i, £128.00 motorized dish positioner......cocoovevevevevceennnee. £900.00
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DATA RELAY
ANTENNA SYS"

by R G W Hathaway

(chartered aeronautical engineer and space consultant)

he existence of the NASA tracking
and data relay satellite system
(TDRSS) is well known and it is indeed a
most valuable link for the management
of low Earth orbit (1000Km) satellites and
the space shuttle.
Earth observation satellites, for
reasons of spatial resolution and Earth

coverage, can be conveniently placed in -

alow height potar orbit. They are slightly
disadvantaged in terms of communica-
tion visibility because of the lack of
coverage from regular geosynchronous
satellites such as the Intelsat and
Comsat series, whose major function is
commercial telephony and television.

A dedicated data gathering satellite in
a geosynchronous orbit, which aliows for
coverage of about 70% of the total orbit
trajectoryforalowEarth orbitsatellite, is
therefore proposed for the space station
programme which will be operational
during the period 1994-1995.

The estimated traffic for the NASA
TDRSS satellite when the space station
is operational will demand that greater
capacity is made available. With some
considerable foresight the European
Space Agency has assessed the situa-
tion and instituted its own data relay
satellite (DRS) which is in its conceptual
and definition phases. Conventional
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tracking and data acquisition networks
will be greatly enhanced, but the major
benefit will be for the Earth observation
users, who will have an extremely fast
data processing system which can be
used to correct visual observations.

Eureca and Olympus

An experimental mission using Eureca
(European Retrievable Carrier) and
Olympus is planned for 1988, Eureca’s
first flight. Olympus will be used as the
data relay satellite and Eureca as the
polar platform, which it adequately
simulates although on areduced scaie of
size. For this mission frequencies of 18
and 28GHz will be used, and programme
tracking of one antenna on the Olympus
spacecraft will provide valuable data for
the actual DRS, as it will combine
operational and tracking procedures.

System concept

For the European mission it is planned
to have atwo satellite system positioned
at 50°W and 65°E respectively, which will
provide adequate coverage. A ten year
working life,including eclipse periods, is
the design aim which will require an
extremely high reliability factor. The
spacecraft configuration will be suitable
for an Ariane/Spelda (dual-launch) laun-
cher and carry a microwave payload
operating at S-band, to be compatibie
with TDRSS, and at Ka-band in order to
provide a high data rate service. Simul-
taneous access to the LEO (low Earth
orbit) satellites with four independent
beams, two at S-band and two at Ka-band,
is required from the antenna system, and
this will satisfy the requirement for
communication with up to four
spacecraft at any one time.

Key elements are the antenna sub-
system, which will provide inter-orbit
communications links, and a feeder link
antenna for the DRS-ground station link.
The antenna’s RF beam will scan in a 10°
half angle cone about the nadir which
corresponds with the ability to track LEO
spacecraft up to 1000km above the
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Earth’'s surface, as shown in Figure 1.

There is another advantage with the
DRS system concept and that is the total
coverage which is gained by having a 10°
half cone angle for the antenna. In
addition to the scan coverage, there is
the line of sight coverage, which could
be used to communicate via the low
Earth orbit satellite with areas of the
Earth's surface which are not directly
visible to the data relay satellite. This is
shown in Figure 2.

Spacecraft design

To be compatible with the Ariane/
Spelda (dual-launch) launch system the
spacecraft envelope must fit within the
dotted outline shown in Figures 3and 4.

It must also have sufficient power and
propulsion capability to initially place it
in the correct orbit and then maintain an
operational capability in that orbit for up
to 10 years. To optimise the power from
the solar array and have a station-
keeping capability, detailed power and
propulsion trade-offs in the early stages
of the ‘bus’ (spacecraft) design are
required. Suffice to say that the antenna
subsystem will be provided with power
and will be maintained in a geostationary
orbit, fully stabilised to ensure that the
pointing accuracy of the four main
beams is within specification.

Antenna system outline

Faced with the requirement of provid-
ing four independent beams at S-band
and Ka-band, the antenna engineer has
to consider several conditions of the
operational specification:

W Size of antenna, including shape.

B Power/tracking,toscanin 10°halfcone
angle feed network and type of tracking.
B Simultaneous access, with up to 4 low
Earth satellites.

m Configuration, inciuding number of
antennas, stowage and deployment.

B Mechanical/optical devices, mass,
reliability and feasibility.

In regular antenna design for, say, a
communication satellite, a reflector or
disc of parabolic section with an offsetor
centre-fed feed is usually satisfactory for
both transmit and receive capability.
This design requires four independent
beams and must therefore be
approached somewhat differently to a
conventional design. One could elect to
have four separate main reflectors, each
transmitting/receiving at the required
frequency, but there are two distinct
disadvantages with this approach.
Firstly, the mass of four large reflectors
each requiring to be independently
steered would be prohibitive in terms of
overall payload mass, and secondly the
physical constraints would not be com-
pliant with the Spelda configuration. It
canbeseenin Figure 3thattwo antennas
with feeds just fit within the dynamic
envelope. Faced with such a severe
constraint in terms of available space,

Sy [
Oversize offset spherical S-band feed (deployed)
reflector (deployed)

Fig 3 Ariane/Spelda dual launch configuration (side elevation)
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Fig 4 Ariane/Spelda dual launch
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other solutions must be considered.
Quite a sound approach is to consider

two separate antenna combinations:
a) 1-Ka/Ka

1-5/5 or
b) 1-Ka/s

1-Ka/5
The second combination should be more
reliable, because a failure on either
antenna will not cause loss of a full
communication band 5 or Ka since they
are present on each antenna. A possible
arrangement of main reflectors, sub-
reflectors, mirrors and feeds is shown in
Figure 5. There would be two such
arrangements on each spacecraft pro-
viding a total of four beams, each
independently steered or focused.

Mechanical aspects

Assuming that the antenna arrange-
ment is one consisting of two antenna
combinations, then irrespective of the
pairing of the different frequency bands,
the mechanical aspects will be similar in
detail. The mechanical requirements
must consider pointing, deployment and
latching both before and after faunch.
Latching before launch must consider
the antenna in the stowed configuration
with sufficient stiffness to meet natural
frequency requirements. The latch has
thentoreleasethe antennasoitcanthen
be deployed and locked into its flight
position. Inorderthatthe antenna beams
can be pointed accurately, the
spacecraft must be stabilised with the
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use of an attitude and orbit control
system. The AOCS is not in itself
sufficiently accurate or stable to meet
the pointing and tracking requirements
for anarrow beam system and, therefore,
the fine tracking is achieved using a
closed loop system.

Cost effectiveness

With the introduction of a new system
such as the data relay satellite, the cost
elementis always important. indeed, this
can often be the single point of
acceptance or rejection. It is therefore
prudent, when presenting the case for a

new system, to have sufficient cost-
reduction ideas available in some detail.
Some of those ideas could be;

B Select aproven ‘bus’orcarrierin order
to reduce recurring costs.

B Design for a low payload mass and
volume to reduce launch costs.

B Define a 10 year lifetime base in terms
of reliability and redundancy.

B Operate a low cost system with a
minimum personnel payroll.

B Encourage simuitaneous access with-
out performance loss.

Cost curves for both the grcund and
space segments should be presented
separately and should show the advan-
tages of the multi-user approach. Finally,
having prepared a first attempt at
marketing the system, present alisting of
potential users with a percentage time/
cost return.

In conclusion, the data relay satellite
for Europe will go ahead with a pilot
mission in 1988 using Eureca/Olympus
techniques of a retrievable carrier and
one dedicated antenna. The fully
operational system will come into use on
the Columbus space station in 1994-1997,
offering a dedicated service to Earth
resources and meteorological custom-
ers and others on a basis of cost, which
will be mission specific.
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Welcometo the column thattakesyou
around the globe with just the
simple twist of a radio dial! This month
we’ll be looking in qetail atthe broadcas-
ters of the Middle East, and for the
newcomer to the world of radio listening
I'lf try to explain the mystery behind the
QSL card.

The Middle East

The Middle East is a distinct region of
the world that encompasses a number of
countries and societies closely linked by
historical tradition and modern alle-
giances. The common denominators
linking many of the Middie Eastern
countries are a belief in Islam and a
common language, Arabic, of which
several dialects exist. Another factor
that is common to many of the countries
is their oil-generated wealth, which has
enabled radio stations to be set up to
carry the voice of Islam to the world.

Over the years, as more and more
stations have appeared on the MW band
competing for a limited number of
frequencies, the average power of
transmitters has been steadily increased
in an attempt to override interference.
Today, looking at a list of stations on the
MW band reveals that the vast majority of
super-power stations are located in the
Middie East; indeed there are around 18
stations in this area alone using powers
of 1000kW or more. Just compare this
with the maximum power of 500kW in use
in the UK (by the BBC World Service on
648 and 1296kHz) or even the 50kW upper
limitin North America. Some of the more
readily heard stations are:

M 702kHz Oman 1500kW

W 900kHz Saudi Arabia 1000kW

W 1134kHz Kuwait 1500kW

W 1413kHz Oman (BBC relay) 1500kW
W 1481kHz Dubai UAE 1500kW

W 1512kHz Saudi Arabia 1200kW

W 1521kHz Saudi Arabia 2000kW

At first sight much of the Middle
Eastern broadcasting seems to be influ-
enced by the local dominance of Islam.
However, the Koranis not the basisfor all
programming and you may well be
surprised to find out the extent to which
English programmes are aired. The
following list shouid make good hunting
for the DXer and could be of interest to
the traveller heading to this fascinating

Examples of MW station logos

Where it all come

< back to you.

by Steve Whitt

part of the world (ail times are UTC):

B Radio Jordan - 0530-2200hrs daily on
855kHz and local FM stereo

B QBS Doha Qatar - 0300-1100 and 1400-
1800hrs on 1233kHz

W Radio Kuwait - 0500-0800 and 1800-
2100hrs on 1341kHzP

B Voice of Free Lebanon - 0630, 0730,
0830 and 0930hrs on 963 and 1476kHz

B Voice of United Arab Emirates — 0800-
1000hrs on 1314kHz

B Bahrain Broadcasting Station — 0300-
2110hrs on 1584kHz

Square one

It is in this section that | shall attempt
to open the door to MW-DXing, and this
month | intend to take a look at QSL
cards. These are probably a bit of a
mystery to the newcomer, so what do
they mean? Let us suppose you've just
heard Radio Fiji on your pocket transis-
tor radio, how are you going to convince
everyone that you weren't just dream-
ing? Wouldn't it be good to have
something from the radio station confir-
ming that you really did hear them? Weli
this is where QSL cards come into the
picture; a QSL card is usually a picture
postcard (although it can also take the
form of a letter, a certificate, or a folder)
sent to aradio listener by a radio station
confirming that reception took place.

In order to get a QSL card from a
station there are several things you need

R B NDE ow
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to do, but firstly remember that you have
to hear the station and then convince
station staff that you did hear their
signal. Normally, one is obtained by
sending a station a reception report
giving details of reception conditions
and of the programme material heard as
proof of reception—naturally you need to
say when you were listening (date and
times should be in GMT/UTC or in the
station’s own local time).

Historically, the QSL originated in the
days when stations relied on reports
from listeners to determine their cover-
age area. In fact the letters ‘Q-S-L’ are
based upon aradio operator’s shorthand
code (Q code) system that evolved
duringthe early days of radio. Nowadays,
however, many stations use reports from
professional monitoring stations and
have more accurate coverage predic-
tions available, and consequently the
QSL survives largely as a service, from
the station’'s point of view. Additionally,
there is a significant difference in QSL
policy between the international short
wave broadcaster, which issues QSL
cards to maintain contact with and to
gauge the size of its audience, and the
local medium wave station being heard
outside its usual coverage area. At best,
the latter will treat a far-off reception
report with curiosity and will send out a
QSL as a public relations exercise. At
worst, to a station with few staff and a
limited budget, reception reports from
DXers can be a downright waste of time.
Itis therefore vital that MW-DXers follow
some simple guidelines when sending
out reception reports to stations.

Firstly | would suggest that a personal
letter to the engineer or manager
together with a detailed report of
reception conditions (was the signal
strong? What was interfering?) and
adequate programme details to prove
that you really heard the station ( ‘music
and talking’ is not good enough) are the
basic requirements. Additionally, make a
polite request - not ademand - foraQSL
card or a letter confirming reception.
Remembering that most MW stations are
local operations run on limited budgets,
it is wise to write to them in their own

APRIL 1987

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 27



MEDIUM WAVE DXING

IN

WITH THIS
BUMPER STICKER!

Listen for
detailson

CHOO countrY

m RADIO

1390 AM

97 MeMaster Avesve. Ay, Ontario L1S 266

Teiephone (416) 683 4121

language (or that used in the prog-
ramme) and to enclose return postage in
the form of an International Reply
Coupon (available at Post Offices).

This may all seem a complicated
procedure, but if you follow these tips
not only should you receive more QSL
cards for your own collection, but you
will help maintain good relations
between radio stations and the DX

One publication that recently found its
way into my in-tray is Radio Stations in
the United Kingdom, a 24 page A5 format
booklet that lists every MW and every FM
broadcast transmitter in the UK. Stations
are listed in frequency order, but there
are detailed cross references to parallel
frequencies and to a complete list of
addresses and phone numbers. Additio-
nal features on the broadcasters, unoffi-

cialbroadcasters and special eventradio
are also included in the latest edition
(9th) of this publication.

This booklet is comprehensive and
very up to date, and ideal for both the
serious DXer as well as the casual radio
listener. Copies can be ordered for £1 or
4 IRCs from the British DX Club, 54
Birkhall Road, Catford, London SE6 1TE.
Don’t forget to say we sent you!

Following on from last month's report
from Derek Taylor, | had the opportunity
to listen to the tape recording of KURM
and WPFA, both UK firsts and both heard
by Derek on 790kHz. { was impressed by
the signals considering that both of
these stations run just 500W at night but,
of the two, WPFA in Pensacola, Florida
was the clearer signal. In fact, to check
up on the details of his recording of
KURM (from Rogers, Arkansas), Derek
decided to phone the station direct.
Amazed station staff put Derek live on
theair ‘allthe way fromEngland’ and they
confirmed that he had indeed heard
KURM. | wonder if a verbal verification

X -
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Since early January, MW conditions
have remained very good with only the
occasional fade out. Some of the stations
recently heard inciude:

590kHz WEEI Boston, Ma

680kHz WRKO Boston, Ma

770kHz KKOB Albuquerque, New Mexico
1190kHz WLIB New York (this one is a
daytimer!)

1320kHz CFGM Richmond Hill, Ontario
(soon to move to 640kHz)

1510kHz WLAC Nashville, Tn

1570kHz XERF Cuidad Acuna, Mexico

Well that rounds things off for another

fraternity in general. counts? month. 73s till we meet again. [AEW]
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