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IT’S HERE AT LAST!

Bearcat’s latest high technology
scanner is now available in this
country. it covers 10 mtrs, 6 mtrs,
Airband, High Band, UHF and
950MHz.
The UBC 200XLT is the handheld
scanner with the latest facilities -~
850-950MHz in 12.5KHz steps, 200
memories in 10 Banks.
Super LCD Backlight for discreet
listening in the dark, detachable
Nicad pack, CW charger @ £249.00
{£5.00 P&P).
ONLY LIMITED STOCKS AVAILABLE
OUR NEXT DELIVERY IS IN
TWO MONTHS

J

RAYCOM

COMMUNICATIONS SYSTEMS LTDC

TEL: 021-544 6767

SUMMER SPECIAL OFFERS

WHILE STOCKS LAST

lcom ICR7000 + Royal 1300..................
lcom IC3200E 25W Dual Band Mobile ..
BJ200 Mk2 Handheld AM/FM Scanner ...
Sony ICF2001D SW Receiver plus Airband...
Sony ICF7600DS Super SW Receiver

5 LIS CHAGG)
SCANNERS

YAESU FRGI600 from the company who specialises in fitting extra options.
as supphed to Government departments and professional bodies We also
upgrade exising models, please call for more details, prices, delivery and
nformation

Yaesu FRGI600 Basic Model Improved 'S’ Meter + Sens £465.00
Yaesu FRGI600 'RWC Mk2 60-950MHz ‘N' Connector Fitted ~ £495.00
Yaesu FRGI600/RWC MK3 HF 100KHz-950MHz ptus Mk2 Spec £595.00

Yaesu FRGI600/RWC Mk5 HF SOKHz-950MHz Active Mixer  £625.00
Yoesu PAL Video Unit for obove . £2150
icom ICR7000 25M-2GHZ superb quality professional Rx £859.00
icom ICR7000/AH 7000 Recever plus Matching Discone £937.50

Kenwood RZ 1 New 500kHz 950MHz Wide and Narrow AM/FM POA
Fox VHF-UHF Multi Function Mobile Scanner FM only £139.00
Uniden-Bearcat UBC 50XL VHF-UHF 10ch H/held Scanner £95.00
Uniden-Bearcat UBC 70XL VHF-UHF 20ch Miniature H/held  £179.00

Uniden-Bearcat UBC 100XL VHF-UHF-Aitband H/held Scanner £189.00
Uniden-Bearcat UBC 175XL VHF-UHF-Avband Desk-Top £175.00
BJ200 Mk2 VHF-UHF- Airband-Militory Airband H/held £199.50
AOR 2002 25-550, 800-1300MHz Desk-Top/Mobile AM/FM  £469.00
Sony Arr 7 Top Quality VHF -Airband Handheld Scanner £245.00
Package deal on above Mk3/5 FRGI600 c/w AHT000 discone. GSRV PA4
AC PSY, complete recenving station HF-UHF induding delvery UK mainiand
Add £100.00 to gbove price

PACKAGE DEAL AVAILABLE ON ALL MAKES.
IF IT'S GOOD, WE STOCK IT!

Features

* All modes, AM/FM/USB/LSB/CW

# LCD readout of frequency/functions

# CW with Sidetone

* FM bandwidth compatible with VHF /UHF

* Scanning feature, up and down steps on mic
* Selectable frequency steps, 10kHz, 1kHz, 100Hz
* Ten metre band selectable in 500kHz steps

* Build-in VSWR meter and protection circuit

* 10Watts continuously variable o/p AM and FM % Superb receiwver sensitivity < 3uV FM

Just TEN of the many reasons for choosing the UNIDEN 2830
THIS PRODUCT IS EXCLUSIVE TO RAYCOM, WE ARE THE U.K. DISTRIBUTOR. WHOLESALE ENQUIRIES WELCOME

A new concept in Amateur Radio . .

It's here at last! A beautifully-made processor-controiled full feature 10w (20w PEP)
inultimode transceiver with LCD readout and all functions necessary to work DX
with Sporadic E and in the forthcoming sunspot maxima and also for transverting to
the VHF and UHF bands. Work out the facts
Multimode? How much is the Uniden 2830 Ten Metre Multimode and a 2 metre
transverter? With the Uniden 2830 you can have two bands for the price of one, with
10 watts on each band and all modes including CW. % S AE. for copy of Review.

. how much is a Two Metre

uniden 2830

10 metre band amateur transceiver

Matching transverters
2M transverter £169.90
6M transverter £189

l\/\/\/»w

A > £279.00
2 £10.00 post
Z, and packin

£399.00 Post £10

HANDHELDS

* = Extended Recenver coverage available, call for details
YAESU FT727R/FNB4A 2 SW{5W) DUAL BANDER C W CHRGR £395.00

*YAESU FT23R FBA10 2 5W {5W) 2MTRS £229.00
*YAESU FT73R 'FNB10 2 5W {5W) 70CMS C W CHARGER £259.00
“ICOM MICRO 2E 2 SW 2MTR HANDHELD WITH CHARGER £209.00
CTE1600 (SAME AS ICOM IC2E) C/ W NICAD CHARGER £179.00

Many other types of handheld stocked, pease enquire

SHORT WAVE RECEIVERS

Yoesu FRG8800 Short Wave 1 00KHz-30MHz oll Mode + Mem...£589,00
Yesu FRG8800/FRV8800 os cbove with VHF Conv fitted ........... £679,00
lcomICR-71 Top Grade Communications Receiver. £799.00
Sony PROSO HF/VHF Handheld Scanner ¢/w accessories.........£299.95
Sony 2000 Short Wave/Airband Recelver ..£299.95
Sony SW1 Micro Short Wave Recelver........
Many more makes ond modeis in stocl
DELIVERY COSTS and any advise or Information, or sendegrge
(insured post ond packing £10.00, Camer 51250)

IS STILL BEST VALUE FOR
MONEY!

ALL CURRENT YAESU AND ICOM HF
RIGS STOCKED, CALL FOR A DEAL!

MOBILES

YAESU FT211RH 45W 2MTR MOBILE WITH FREE

1/4 WAVE ANT

YAESU FT212RH NEW 45W 2MTR MOBILE DVS FEATURE Of
*ICOM IC28E 2MTR 25W MOBILE WITH FREE 5/8 ANT)
Alinco Dual Band ALD-24E
ICOM IC48E 70cm 25W
1COM 1C3200 Duol Band 25W

Many other types and ma

I! I DE STANDARD ACCESSORIES

£399.00

FT2 AT M/M AS ABOVE C.'W NICADS CHRGR £425.00

FT29 025 {STD) WITH 25W LINEAR AMPLIFIER £489.00

T6 2 6MTR 2 5W MULTIMODE STANDARD ACCES £399.00

RMK2 6MTR 2 SW M M AS ABOVE C ‘W NICADS CH  £425.00

1 FT790RMK2 NEW 70CM 2 SW MULTIMODE DUE OUT SOON ~ £499.00

/ggtrglls. pn'ces. avallabdly and d'ellverv costs.

: AT RAYCOM. CUSHCRAFT, BUTTERNUT, HY-GRAIN
JAYBEAM, TONNA, MET, HAM-M ROTATORS. Call for full

ICOM AH7000 SUPER 250-1300MHz DISCONE.
HEMBRO ROYAL 1300 WIDEBAND DISCONE .
BUTTERNUT HF6V HF VERT _
BUTTERNUT HF58 BUTTERFLY — ...
GBKY-TYPE 7.1MHz TRAP DFFOLE KIT SO238
GBKW-TYPE 0s above for use with 75 OHM ........
GBKW-TYPE 2X 7.1 TRAPS ONLY LESS CABLE ..
RAYCOM AIRBAND/VHF SOX ELEMENT DISCONE
RAYCOM DISCONE VHF 60-880MHz; BE 50239
MFJHF ATU'S .
RAYCOM CASTGUH’EWNT oW 50239/COAX
GAMMA TWIN 2 METRE SLIM JM KIT incC instr.
MIRAGE LINEARS VHF
MIRAGE LINEARS UMF __
This above popular products POST FREE
(UK mamniand only)

ROYAL 1300 WIDEBAND DISCONE

Following the huge success and popularity of
the 25-1300MHz, wideband discone antenna
-lcom AH 7000 & Welz — Diamond D109 with
transmit facilities on VHF-UHF amateur
bands, Raycom decided to persuade a UK
manufacturer to make a “BRITISH COPY!" at

a very competitive price!
COMPLETE WITH PROFESSIONAL CABLE & {
CONNECTORS AT ONLY £65.00 U
P&P £5.

N D/

RAYCOM COMMUNICATIONS SYSTEMS LTD.

INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD
OLDBURY WEST MIDLANDS B69 4RJ

Telephone 021 544 6767. Fax 544 7124. Telex 336483 Identi-G

RAYCOM gives you MORE
(M| PURCHASING POWER!

FOR FAST SERVICE PHONE IN YOUR ORDER
WITH ANY MAJOR CREDIT CARD OR IN MOST
CASES WE CAN OFFER YOU INSTANT CREDIT
OF UP TO £1,000.00 {SUBJECT TO STATUS.
RAYCOM ARE LICENSED CREDIT BROKERS. APR
29.8%, SUBJECT TO VARIATION. FREE CREDIT
ON CERTAIN PRODUCTS AT M.R.P. PRICES, 50%
DEPOSIT AND SIX MONTHLY PAYMENTS
PLEASE TELEPHONE FOR MORE DETAILS AND

,— APPLICATION FORMS

| Foron | NEW INFOLINE 0836 282228

available 5-9pm (weekdays only)

CALL IN,
EASY TO GET TO
EASY PARKING

Opening hgu‘p‘ bt 530 6 days late nights
Thursday & Frsgy & "am. We stay open later!
ORDERING INFORMATION

Bee
FOR THE BEST IN AMATEUR RADIO

L MMOOUCTS WE ADVERTISE ARE NORMAL
"T TLMS. OUR NEW MAIL ORDER DE
P»«RT"‘ENT CAN NOW DESPATCH MANY ITEMS
SAME DAY, BUT PLEASE ALLOW UP TO
14 DAYS. DELIVERY TIME IS SUBJECT TO
CARRIAGE METHOD. iF ORDERING BY MAIL
PLEASE INCLUDE CARRIAGE AND STATE YOUR
DAYTIME TELEPHONE NUMBER. ALL PRO-
DUCTS OVER £750.00 CARRIAGE FREE. PLEASE
ALLOW TIME FOR PERSONAL CHEQUES TO
CLEAR. PLEASE CALL BEFORE ORDERING AND
FOR MORE INFORMATION

PLEASE TEL: 021 544 6767

THROUGH YOUR CONTINUOUS AND VALUED CUSTOM, RAY WITHERS COMMUNICATIONS LTD. HAS MOVED AND EXPANDED TO ENABLE US TO
OFFER YOU EVEN BETTER SERVICE AND PRICES - STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST
BACK-UP, AND PLENTY OF PARKING FACILITIES AND EASIER TO GETTO! WE NOW BOAST THE BEST CENTRAL FACILITIES IN THE COUNTRY, WHY NOT
POP ALONG AND SEE THE LATEST TRANSCEIVERS, SHORTWAVE/SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS
ADVERTISED IN THIS MAGAZINE ARE AVAILABLE AT RAYCOM, AND DON'T FORGET OUR EXCLUSIVE PRODUCTS AND MODIFICATIONS!
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Informtion
ON THE COVER

This month’s cover features the DX-PC link software
package from Thurlby Electronics. The software
package interfaces a Thurlby DSA524 or DSA511
digital storage adapter to an IBM compatible
computer.

Full details on (0480) 63570

CENTRE ELECTRONICS

% EDDYSTONE ORIGINAL WORKSHOP +
INSTRUCTION MANUALS %

Here are just a few examples of the ones available:

Models EC 988 @ £7.50 each, models 1000/1, 1002, 1004 @ £4.00 egoh, models
1570, 1590, 1830, 1837, 1838 - @ £4.75 each, models 990R, 990S, 1990R, 18908, @ £5.50
esch Prices include post & packing— UK only. Overseas enquiries welcome. Please
enquire about other models not iisted ALSO about the limited quantity of NI
spsres thst we have in stock for many Eddystone Receivers including Dial Plates,
Knobs, Transformers, Vsives and many other service parts.

EA12, 7708, 770R, 880, 830 EC964 @ £8.00 each; 960, 910, 770U @ £6.00 each; 730, 850 @
£5.00 each; 920, 504, 640, 680, 358, 950, 930 @ £4.00 each; 940, 9089, 556, 859, 750, EC10 @
£3.50 each; 888, 840, 870, 820, 670, 730/1A, 740, 720, EB37, EB35 @ £3.00 each.

% EDDYSTONE COMMUNICATION RECEIVERS *%

Spare valve kits - (ex factory stock)
Each kit contains a full set of replacement valves, dial lamps
for each reciever kits available for:

Model 640..........cerininnininincnccinnnens £19.00 per kit
Model 730....... £19.00 per kit
Model 770R..........cccoevveviveeecrecrerenens £28.00 per kit
Model 830.... ..£20.00 per kit
Model 840.... £18.00 per kit
Model 880.... ..£28.00 per kit
Model 888..........ccccoevinunenirnrenneneann £19.00 per kit
Model 940..........ccovericnnncenecnreenene £19.00 per kit
Model EA12 ... £18.00 per kit

Please state model type/mark when ordering. Spare valves
available for other modaels. All valves can be supplied seperately.
Prices include postage and package.

345 Stockfield Road, Yardiey
Birmingham B25 8JP
" Tel: 0676 32560
Good prices for Eddystone receivers or spare parts

Sovereign House
Brentwood, Essex.
CM144SE. England
Tel: (0277) 219876
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Peter Williams Safety in the shack
Some of the constructional projects
featured refer to additions or
Published by modifications to equipment; please note
Radio & Electronics WOrld | itom from being used in te inentied role,
Magazines and also that its guarantee may be

invalidated.

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

Whilst every care 13 taken when accepting
advertisements we cannot accept responsibility
for { Y We will,

ghly any

The views expressed by contributors are not
necessarily those of the publishers.

Every care is taken to ensure that the contents
of this magazine are accurate, we assume no
responsibility for any effect from errors or
omissions.
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Send a stamped addressed envelope or up to 50p
in coins to cover handling to:

BI-PAK CATALOGUE

PO Box 33, Royston, Herts SG8 SDF
Please do not send cheques

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 3
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ADVERTISING RATES & INFORMATION

DISPLAY AD RATES bt series rates for consecutive insertions
depth mm x width mm ad space 1 lesue 3 lssuss 6 lssues 12 lssues
61 x 90 apage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Ya page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 % page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
283 x 394 double page £1140.00 £1070.00 £1020.00 £910.00
colour rates . B .
COLOUR AD RATES exclude cost series rates for consecutive insertions
of separations
depth mm x width mm ad spece 1 lesue 3 6k 12 lssues
128 x 186 or 263 x 90 2 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00
Covers: Outside back cover 20% extra, inside covers 10% extra
SPECIAL PosrrlONs Bleed 10% extra [Bleed area = 307 x 220]
Facing Matter: 15% extra
‘Dates affected by public holidays
lssue oolour & mono proof ad mono no proof and smelt ad mono artwork on sale thurs
-T-7. 7 S —. 7|} ] == rn@OJUIBB......ce.rrrrmrnrrrrrremrmrmmrssmresrereseseprarrrnerr e @S JUT 88 ey A1Aug8s.......
OctBs.... 11Aug 88 insin 1T AUQG BB lliiisiisiiisissiiissisiissasnisarainsiasisadissssssaba 18AUGBB .. ...8Sepss........
Nov88... 15Sep8s. 21 S0p 88 .23Sep 88 .130ct 88
Dec88... -130ct88 .. ..190ct8a............ .210ct88.. ... 1I0NOVBS.......

CONDITIONS & INFORMATION

SERNES RATES

Series rates also apply when larger or additional
space to that initially booked is taken

An ad of at least the minimum space must appear
in consecutive issues to quality for series rates
Previous copy will automatically be repeated if no
further copy Is received.

A ‘hold ad’ is acceptadle Om maintaining yo:.v

i1 series rate contract is cancelled, the advertiser
wilt be liable to pay the unearned series discount
already taken

cory
Except for County Guides copy may be changed
monthly

or illustra-

No h for
urin rate This will ot
it 7o fu 3 s voc.iv.d tFlom {except for colouv;opnutlom) v,
m.puy Ad and Small Ad series rate or iust send photograph or artwor
are not Colour Ad rates do not include the cost of

separations

Printed — web-offset Ovenus paymonu bylntommon-l Money Ovduv
PAYMENT advertising

Above rates exclude VAT w%

All single insertion ads are accepted on a pre-
payment basis only, unless an account is heid
Accounts will be opened for series rate advertisers
subject to satisfactory credit references
Accounts are strictly net and must be settled by

publication date
Ad. accepted subject to our standard conditions,
FOR FURTHER INPFORMATION CONTACT available on request.
Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE
{0277) 219676

CONDITIONS

10% discount if advertising in both Radio &
Electronics World and Amateur Radio. A voucher
copy will be sentto Display and Colour advertisers

34 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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SPAG
THE FINAL FRONTIER

BY BRIAN KENDAL CG3CDRU

Although civil aviation is one of the
most highly developed and rapidly
expanding industries in the world, sur-
prisingly, space technology has, so far,
made remarkably little impact.

Three systems are being used or
developed, two of which are shared with
other users. They are: COSPAS-SAR-
SAT, an international search and rescue
system; Navstar, an American global
positioning system, and Skyphone, an
air-to-ground telephone system for
passengers.

COSPAS-SARSAT

It has long been believed that if the
doppler shift on a signal relayed by a
satellite moving in an accurately known
orbit is measured, then the position of
the transmitting station can be deduced
to a reasonable degree of accuracy.

This concept was proved by Canadian
scientists in 1975 using an early OSCAR
satellite. As a result, an international
programme was set up cuiminating in
1980 with the launch by the Soviet Union
of COSPAS-1, the first satellite dedi-
cated to search and rescue. This carried
a basic transponder of which the input
frequency was 121.5MHz, the VHF
emergency frequency. The following
year COSPAS 2 was launched, followed
by SARSAT by the United States which
was carried on the weather satellite
NOAA-E.

The equipment carried by both Soviet
and United States satellites is basically
similar, except that the SARSAT also
carries a transponder for 243MHz, the
UHF distress frequency.

. In simplest terms, the principle of the
COSPAS-SARSAT system is that a series
of satellites in low polar orbit listens for
distress signals. When received, these
are relayed to a Local User Terminal
(LUT) where, using a measurement of
doppler shift on the frequency of
transmission and a precise knowledge of
the satellite orbit, the origin of the
distress signal can be derived. This
information is passed to the Mission Co-
ordination Centre (MCC), which in turn
alerts the appropriate Rescue Co-
ordination Centre (RCC), which insti-
gates the search and rescue operation in
accordance with normal practice.

The system has much to commend it,
not the least because within the first

~AVIATION ELECTRONICS

Part Nine

able, for working on a database of nearly
200 cases where an Emergency Locator
Transmitter (ELT) was located, the mean
radial error was less than nine miles.

Despite this success, the system has
severe limitations.

Currently, the satellites are operating
in conjunction with a generation of ELTs
and EPIRBs (Emergency Portable
indicating Beacons) which were never
designed for operation with satellites.
Many of these operate with very low
power (50 - 100 milliwatts), which
provides very poor signal strength at
satellite altitudes.

Secondly, the present system operates
in real time, therefore requiring that both
the emergency beacon and the LUT be
visible to the satellite at the same time.
This severely limits the geographical
area over which service can be provided.
As aresult of this there are large areas of
the world, particularly over the Pacific
Ocean, where no service is provided.

In order to overcome these difficulties
and further broaden the capabilities of
the system, an additional frequency
(406MHz) is being introduced.

The new generation of emergency

The COSPAS-SARSAT basic concept

beacons is designed to work with the
satellites. In addition to the distress
signal as radiated by the currentgenera-
tion, this equipment will also be
designed to radiate a unique identifica-
tion and digitally encoded message
giving details of the distress situation
and position in latitude and longitude.

The new satellites will be capable of
recording any distress signals received
and retransmitting when interrogated by
a ground station. Thus the limitation that
both distress beacons and LUT must be
in range of a satellite in order to obtain a
‘fix’, no longer applies and world-wide
coverage will at last be possible.

Furthermore, due to the higher fre-
quency of transmission, doppler shifts
will be greater and the position of the
distress site will be determined to a far
higher degree of accuracy.

Navstar

There has always been a requirement
for a world-wide navigational aid with an
accuracy of a few metres. With the
introduction of the Navstar Global Posi-
tioning System (GPS) it would appear
that this ideal has been very closely
approached.

The development of the Navstar GPS
began in 1973 when the USAF, Army,
Marine Corps, Navy and Defence Map-
ping Agency combined their technical
resources to develop an accurate space
based navigational system.

_,_'—“,.—-’
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eighteen months of operation it provided ) -
data on 85 distress incidents from which S / LuT S
214 persons were rescued. : D:stressed Umts
The accuracy, too, has been remark
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As with many systems, the basic
principleisrelatively simple: namely that
a number of satellites in orbit each
radiates a series of precisely timed radio
signals. The user notes the time at which
the signals are received and from the
delay of each due to transit time and
knowledge of the position of the satellite
at the moment of transmission, calcu-
lates his distance from each and thus his
position.

Simple though this basic concept may
be, in practice difficulties abound and as
a solution, an aid has been developed
which is capable of resolving the user’s
position on earth to better than 100
metres for civilian equipment and
approaching an order better for military/
survey purposes.

The spacecrafi

The constellation of satellites will
ultimately comprise 18 in six separate
orbital planes plus an additional three
for operational back-up.

For navigational purposes, each satel-
lite transmits signals on two frequencies
in L band: 1575.42 and 1227.6MHz, these
being known as the L1 and L2 signals
respectively. Two modulations are used:
precise (P), intended for military/survey
applications, and Coarse/Acquisition
(C/A) for general use. The L1 signal will
carry both modulations but L2 will carry
either P or C/A but not both. g

Four further frequencies are carried
on each satellite, these being: two S
band channels for refreshing the pre-
calculated spacecraft position memor-
ies and correcting the satellite clock
from ground stations, and a further L
band and a UHF channel for the
spacecraft's second payload. The signals
are radiated from a shaped beam aerial
which provides a power level of at least
-66dBW to users.

The navigational information is simul-
taneously provided on two frequencies
in order that any inaccuracies due to
refraction effects in the ionosphere may
be eliminated, these being approx-
imately inversely proportional to the
square of the frequency.

Each Navstar satellite has a weight of
850kg (1862Ib). It orbits the earth at a
height of 10,898 nautical miles with a
period of 12 hours in one of six orbital
planes each inclined at 55° to the
equator. Itis expected that each satellite
will have an operational life of about
seven and a half years.

The information channeis

The C/A signal is a pseudo-random but
predetermined digital signal, unique to
each satellite, of 1023 bits clocked at a
rate of 1.023Mbps and repeats con-
tinuously. Each sequence, therefore,
occupies one millisecond.

In addition to the pseudo-random
code, the satellite also radiates a data bit
stream at 50bps. This provides informa-

An artist’s impression showing a constellation of
18 Navstar satellites and their orbital planes of
trajectory

Navstar receiving equipment. The aerial (left) is
designed for low speed aircraft and helicopters.
This equipment is manufactured by Canadian
Marconi

tion on the status of the space vehicle;
the time synchronisation information for
transfer from the C/A to the P code; the
parameters for computing the clock
correction, the ephemeris of the space
vehicle and the corrections for delays in
the propagation of the signal through the
atmosphere. In addition, it contains
almanac information which defines the
ephemerides and the status of all the
other space vehicles, this being required
for use in signal acquisitions. Provision
is also made for the inclusion of special
messages.

The navigation message is formed in
five subframes each six seconds in
length. These combine to make a
complete data frame of 1500 bits occupy-
ing 30 seconds.

Repeat Interval of Frequency
P-code

Reset 7 days

Frequency 10.23MHz

C/A code

Epoch 1 millisecond
Frequency  1.023MHz

L1 RF frequency  154x10.23=1575.42MHz
L2 RF frequency  120x10.23=1227.6MHz

The precision (or P) code is also
pseudo-random, but the data rate is 10
times higher at 10.23Mbps but as this is
intended for military and survey pur-
poses only, it will not be discussed
further here.

The precision timing of the transmis-
sions of each satellite is controlled by an
on-board atomic clock of 10.23MHz
nominal frequency whose accuracy is
such that it would gain or lose only one
second every 36,000 years. Even this,
however, is not sufficiently accurate. The
space vehicle timing is, therefore, reg-
ularly compared with caesium clocks
maintained by the Master Control Sta-
tion (MCS). Corrections are then trans-
mitted to the sateliite from where they
are relayed to users via the 50bps data
stream.

The pseudo-random codes, which are
synchronised to the space vehicle time,
are maintained within 976 microseconds
of the GPS system time in order to
preclude secondary control problems,
such as almanac word length limitation,
which would otherwise arise.

All frequencies in the satellite are
derived from, and synchronised to,
integrals of the 10.23MHz frequency
standard. See table below left.

Resolving the signal

On the face of it, the determination of
the distance of the spacecraft would be
simple - merely compare the time of
arrival of the signal with the ‘user
equipment internal clock and, knowing
the speed of transmission of electro-
magnetic radiation, derive the distance
betweenuser and spacecraft. Repeatthe
process with two or three other satellites
and from these results derive the user’'s
position.

Unfortunately, life is not quite so
simple, so techniques have to be
developed to allow for the real world
situation.

The first task of the user's receiveristo
synchronise with the received satellite
transmission. This is achieved by
generating an internal pseudo-random
code, identical to that radiated by the
satellite in use which is then compared
with the received signal. When correla-
tion is obtained, the time of receipt of the
signal can then be determined.

This, however, could be subject to
considerable ambiguity, for the C/A code
epoch is just one millisecond. As the
speed of electromagnetic radiation is
186,000 miles per second, this corres-
ponds to a distance of 186 miles.
However, the satellite is positioned in a
high orbit and in general the spacecraft
to user distance will be in excess of
11,000 miles-atransittimeinthe order of
60 milliseconds. This ambiguity is
resolved by inverting the phase of the
stream at 50Hz, ie every 20 milliseconds.
Some ambiguity will still remain, but it
would be hoped that the user has some

NOVEMBER 1988
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idea of his position - certainly within the
3,000 miles which this represents!

with the C/A signal synchronised
within the receiver and the ambiguity
resolved, the 1.023MHz pseudo-random
signal may be used as markers to
interpolate between the 1 millisecond
(186 mile) repetitions, ie to approx-
imately 960ft. Further interpolation
within the set will provide even further
accuracy. If the distance to two other
satellites is then determined, the user's
position may then be derived.

Such accuracy of distance determina-
tion is, however, dependent on very
accurate synchronisation between the
spacecraft and user equipment clocks,
for every nanosecond discrepancy will
result in a 1ft error. )

Unfortunately, the cost of inclusion of
a clock of such accuracy within the user
equipment would make the installation
of GPS equipment totally uneconomic.
Another means of deriving the GPS time
had, therefore, to be sought and this was
achieved by the use of a fourth satellite
for obtaining a positional fix.

In understanding this technique, iet us
firstconsider that the user is ata position
described by the co-ordinates Ux, Uy, Uz,
and the satellite is atrange R1at position
co-ordinates: X1, Y1, Z1. The clock bias
(ie the discrepancy between user clock
and GPS time) = CB, then: (X1-Ux) +
(Y1-Uy) + (21-Uz) = (R1-CB). . .(1). And
for the second, third and fourth satel-

lites: (X2-Ux) + (Y2-Uy) + (22-Uz)
(R2-CB).. .(2), (X3-Ux) + (Y3-Uy)
(23-Uz) = (R3-CB)...(3), (X4-Ux)
(Y4-Uy) + (Z4-Uz) = (R4-CB).. .(4).

In these equations, the values for X1,
Y1, 21, X2,Y2, 22, X3, Y3, Z3 and X4, Y4, Z4
are provided by the satellites and R1, R2,
R3 .and R4 are measured times. This
leaves only Ux, Uy, Uz (the user's
position) and CB (the clock bias)
unknown. With four equations, solutions
for all unknowns are possible, this being
achieved within the receiver using
iterative techniques.

In order to maintain the full possibie
accuracy of the Navstar GPS system, the
satellites are monitored and updated 4t
least once a day by the Master Control
Station. These updates include clock
correction factors, satellite ephemeris
constants (orbital elements) and
information on the current status of the
earth’s ionosphere.

Corrections are also made for relativity
effects in accordance with Einstein's
special and general theories of relativity.
Due to this, for exampie, allowance is
made that the user equipmentis affected
by stronger gravity than is experienced
by that on the satellite. For this, the
satellite clock frequency, nominally
10.23MHz, is offset to 10.2299999945MHz.

Experience with the Navstar GPS
gystem indicates that, despite the con-
steliation of satellites being incomplete,
the accuracy of the system is higher than

+ + 1

originally invisaged, reaching about 15
metres using the C/A code and about 6
metres with the P code.

Skyphone

For several years passengers on
internal flights within the United States
have been able to make telephone calls
to subscribers within that country. The
system, however, uses VHF communica-
tion between the aircraft and the ground
station and is subject to probiems of
limited range etc.

In contrast, Europe approached the
problem from another angle in more
senses than one — by using an Inmarsat
satellite.

Europe’s first public satellite
telephone call from an aircraft was made
on 2nd June this year from a Jetstream
aircraft (G-RAVL) belonging to Racal
Avionics.

The tests from the Racal aircraft will be
followed in late 1988 by a trial commer-
cial service for passengers travelling on
two British Airways Boeing 747 aircraft
operating the transatlantic and African
routes, and eventually by a full commer-
cial direct dial service available to all
airlines by mid-1989.

Using the Inmarsat satellite network,
this will offer passengers a direct dial
telephone service to 185° countries
world-wide as well as facilities for the
transmission of aircraft operational
telephone and data traffic.

The small size of Racal’s big blade Skyphone antenna in relation to a 747 aircraft is demonstrated below. The inset shows a close up of the antenna

design.
pEmEe

(Photo courtesy of Racal Avionics)

*
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The telephone transmission uses a
digital coding system operating at
9.6kbit/s which, with an added signalling
channel and error correction gives a
total signalling rate of 21kbit/s.

This is radiated from the aircraft to the
satellite on afrequency of 1.6GHz using a
power of 70 watts to a 10dBic gain blade
aerial. This array is electronically steer-
able over 40 degrees in elevation and 80
degrees in azimuth.

e

Goonhilly's Operational Control Area which is responsible for transmissions of satellite signals

— T vy =

The Racal Avionics Jetstream aircraft G-RAVL which is currently being used in the Skyphone trials

The received signal at 1.5GHz is first
passed to a Low Noise Amplifier (LNA)
which, even allowing for losses in the
pre-LNA filter, exhibits a noise figure of
better than 2.5dB. This amplifies the
signal sufficiently to permit long cable
runs to the aircraft equipment racks
where the remainder of the equipment is
housed.

The signal from the aircraft is relayed
by the Inmarsat Atlantic Ocean Region

satellite (currently Marecs B at 26° west)
on a frequency of 4GHz to the British
Telecom’s Satellite Earth  Station at
Goonhilly Down. Here the trial transmis-
sions were received on Aerial No 7. This
is a 13 metre diameter dish which had
formerly been used for the transmission
of leased television services. Transmis-
sions in the reverse direction, from
ground to satellite, used a frequency of
6GHz.

For the present, the only service
available will be for in-flight passengers
to dial outgoing calls. The problem for
subscribers wishing to call in-flight
passengers is, however, being investi-
gated. Initial thoughts are that messages
such as ‘JIM SMITH RING 44 1 xxx xxxxx’
could be passed by data transmission
systems. Whether this or some other
system is adopted still remains to be
seen.

In this series of articles, we have taken
a brief look into the world of aviation
electronics. From the simplest non-
directional beacon to the complexities
of the Navstar Global Positioning Sys-
tem, each piece has a vital role to play in
ensuring the safety of aircraft in flight
throughout the world.

When, therefore, you next take the
charter flight for your package holiday
on the Costa Bundle, or you take your
first-class seat for a business trip to the
other side of the world, consider for just
a moment the organisation, equipment
and skills which have combined to make
flight the safest means of transportinthe

world.
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SURVEILLANCE

EQUIPMENT KITS

2 MTX Micro-miniature VHF t . The it on the market, measuring an
incredible t7mm x 17mm including on-board mic. Super sensitive. Fully
tuneable over FM band, 9V operation with range up to 1000m . .£10.98

High power version of the MTX with on-board PA stage providing 250mW of RF
Measures just 20mm x 40mm, power req 8-15V. E. Y
and stability. Fully tuneable over FM band. Ranges over 3000m can be
expected.......... . . PR 3 | X

Voice-activated transmitter. Variable sensitivity trigger level switches
transmitter on when sounds are detected. Stays on for time delay vanable
between 1-20 sec. Fully tuneable output covers all FM band. Very sensitive and
tow standby current through CMOS circuitry. SV operation, range up to 1000m.
Measures 30mm x 40mm ... — £15.98

Sub-carrier scrambled transmitter. Audio is double modulated providing very
secure i Any ised listener wiil not be able to demodulate
signal without DSX900 Decoder unit. Variable modulation on-board. Fully
tuneable output covering FM band. 9V operation, range up to 1000m. Measures
Decoder unit for CTX900. Connects to earphone output of receiver to
descramble signal from CTX900. Monitor using small speaker or headphones.
Variable decode frequency on-board for best resolution. 8-12V operation.
Measures 35mm x 50mm ... .£17.98

= VT500

= VOX78

» CTX900

= DSX900

s TLX700 i tt . Conr onto line at any point and requires
no batteries. Clearly transmits both sides of conversa on both
i calis. L phone users. Fully tuneable !gtput

and going y
covering FM band. Range 4ip to 1000m. Measures just 20mm x 20mm ...
Micro size telephone recording unit. Connects onto line at any point and

connects into ANY normal cassette recorder, standard or micro having MIC and
REM K q! no batteries. recorder on silently when phone

s ATR2

is used for or going cahs, otf when phone replaced.
Clearly records both sides of conversations. Undetectabie by phone users.
Measures 10mm x 98

RF Bug Detector/Locator. Wide band input circuitry detects presence of RF
tield and triggers flashing LED and piezo bleeper. Variable sensitivity enables
source of transmission to be pinpointed to within 6 inches. Max sensitivity will
detect MTX or similar transmitter at around 15-20 feet. 9V operation. Measures
55mm x 5Smm........ e . £21.98

2 XML900

All kits come fully documanted with concise assembly and setting-up instructions, high quality
fibregiass PCB and all y to the module. All prices are inclusive but
please add £1.50 to cover P&P. Orders over £50.00 post free. Please state requirements clearly and
enclose cheque or PO to cover.
Phone orders on ACCESS or AMEX accepted. Tel: 0827 714476
NOTE: it is illegal to operate a transmitter in the UK without a licence
Send 9x4 SAE for full catalogue of these and other surveillance kits

SUMA DESIGNS (Dept. REW), THE WORKSHOPS, 95 MAIN ROAD B
BAXTERLEY, Nr ATHERSTONE, WARKS CV9 2LE. TEL: 0827 714476
0000CO000000000000000000000000000

COMPUTER APPRECIATION

1 Church Street, Cuckfield, West Sussex RH175JZ 30/31 Northgate, Canterbury, Kent CT1 1BL.

Tel: (0227) 470512

-DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD.
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TRIUMPH ADLER/ROYAL Office Master 2000 DAISY WHEEL PRINTERS. 20 cps, Full IBM & DIABLO & 630
COMPATIBILITY, CENTRONICS INTERFACE. Features include underscore, bold, subscripts, superscripts, underline
etc. 132 column; micro proportional spacing. Complete with typewheel & ribbon, manufactured to highest standards
in West Germany by Europe’s largest typewriter manufacturer & offered elsewhere at over £350.00. Cables available
for most computers, £7.95. £119.50 (£6.50 carr)

£99.50 each for quantities of 5+

PANASONIC Model JU-383 32" floppy diec drives. Double
Sided Double Density 80 track 1 r B
Latest low component /3 height design. SHUGART compatible
interface using 34 way IDC connector. Will interface to just about
anything. BRAND NEW. (We can offer at least 20% discount for
quantities of 10 pius) Curvent model. We can supply boxes of 10
discs for £15.98 plus £1.50 carriage.

€69.80 (cary £3.00)

PLESSEY Model T24 V22/V22 bis 2400 Baud MODEM. including
froe software disc for IBM or MATMOS PC. Compact. sutomatic
modern featuring the latest technology & the highest data

ITT SCRIBE W KEYBOARD, Low profile for above with
numeric keypad, serial interface. BRAND NEW but untested
£8.98 (carr £5.00)

TRANSDATA Model 307 ACOUSTIC MODEM. Low cost self

ITT PERFECTOR TELEX MACHIME. With 32k memory, screen with
slow scrolling etc
£350.00

HEWLETT PACKARD MODEL 5501A LASER TRANSDUCER. With
ciric tuning for precise control of wavelength In

contained modern unit allowing micro or terminal 10
BT lines via telephone handset. V24 interface, up to 300Baud,
originste/answer modes, etc. BRAND NEW with manual

£14.95 (cery £3.00)

FUNTSU Model M2230A8 54" WINCHESTER disc drive.

rate over the ordinary phone system. Offers; both V22 & V22 bis
ility, P with auto bit rate
recognition, operation on both ordinary phone (PSTN) & private
circuit (PC), auto call and auto answer, duplex operation allowing
b & p of data at 2400 Baud in both
directions over a single phone line, compact size (9" x 9 x 2V2),
BT spproved & suitable for new PRESTEL V22bls service
Software le Included for IBM PC, MATMOS PC, & (Including high
speed Prestel) for BBC MICRO. BRAND NEW. NEW LOW PRICE.
£119.50 (cery £5.00)
£99.50 sach for quantities of 5+

DUPLEX Model 100 green screen 12° high resolution monitor
with composite video input. With tiit & swivel stand. BRAND NEW,
£39.80 {cerr £6.00)

(TT SCRIBE W WORKSTATION. Monitor sized unit with high quality
high resolution 12° green screen monitor (separate video & sync),

. y , 18/32 sectors, 320 cylinders. With
ST506 interface. BRAND NEW
£47.50 (cary £3.00

DRIVETEC Model 320 high capacity 514" disc drives. 3.3Mbyte
drive — same manufacturer & same series as KODAK
8.6Mbyte drive. 180 track. No further info st present. BRAND

NEW.
£28.00 (cery £3.00)

ASTEC SWITCH MODE PSU. 5V @ 8A, + 1I2V@3A:-12V@03A-to a
total 65W. Compact cased unit. Ex equipment, tested
£14.50 (cery £3.00)

HEWLETT PACKARD Model 5048A IC tester with CONTREL
Mode! H310 sutomatic handler. With IEEE interface & print out of
test results either pass/fail or full di i ding pin

£380.00

VICKERS WSTRUMENTS MODEL WM17 METALLURGICAL
bi graphi head and all
&

wl
With 4 op!

Y )

contrast.
£1280.00

KRATOS MS30 DOUBSLE BEAM MASS SPECTROMETER.
Approximately 8 years old with negative 1on capability & fast atom
bombardment (FAB). With gas & direct introduction sample probes
& whth gas chromatograph inlet system. Output spectra are
available directly via a HEWLETT PACKARD storage display & aUV
recorder. An on-line DATA GENERAL DS60 computer system,
which includes a graphics printer & two TEKTRONIC 4014
terminals, analyses output

Price in region of £12,000 for complete instrument

LUMONICS SYSTEM 2000 RUBY LASER with Q-switch &
temperature controlled KDP frequency doubler. 03 Joule per
puise, 6 ppm. Suitable for holography. A low power He/Ne laser for
mirror is included

at point of failure. With full compiement of pin d:nvev cuvd: &

5V & 12V cased switchmode power suppiy, processor ctronics
incorporating TEXAS 9995 & ZBOH processors with 128k bytes &
associated support chips, all BRAND NEW but with only monitor &
power supply guaranteed working. Original cost at least £2500
£29.98 (cery £6.00

with library of mag card test programs for 74
saeries TTL & other ICs. CONTREL handler allows fully automatic
testing of iCs which are sorted into 2 bins. Price includes a second

{bel fully op: ( ) for mai back-up.

£380.00
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LECEDTION BEPORID

Compiled by Keith Hamer and Garry Smith

July seemed relatively peaceful after
the hectic excitement of the previous
month. Nevertheless, there were some
good points and long-distance reception
conditions were on the whole, fair. There
were a few days worth noting with high
mufs present, enabling Band Il TV and
FM stations to be received. On the 10th, a
high muf allowed Yugoslavia and Ruma-
nia to be worked by amateurs on 144MHz
for over two and a half hours during the
afternoon. Such conditions could have
provided TV signals in Band I1| but sadly
there were no reports.

Tropospheric DX during the third week
of the month provided a number of rare
signals, including Austria in Band Ill.

Tropospheric highiights

Tropospheric DX onthe 19th broughtin
Austria on channel E5 for Kevin Jackson
during an intense opening to Switzer-
land. La Dole on E34 lasted some three
hours and colour was obtained at times.
On the same morning, Chris Howles saw
many Canal Plus stations in Band |1l and
on E9 an FuBK which seemed to have a

‘+PTT’ identification. This was most
probably the ‘+PTT SSR1’ FuBK from the
low-power (less than 5kW ERP) La-
Chaux-de-Fonds transmitter on E9.
According to Kevin Jackson’s log for that
particular morning, the highlight of the
19th was the reception of Pfander, the
Austrian 1st network transmitter on
channel ES5. This particular outlet is
located close to the Swiss border.

DX-TV log for July

This month, we are featuring Kevin
Jackson's DX log which details condit-
ions at his location in Leeds. Reception
consisted of programmes unless stated
otherwise.
06/07/88: TVE-1 (Spain) channels E2 and
E3; TVE-2 E2; RTP (Portugal) E2 and E3 -
all received during the afternoon.
08/07/88: Canal Plus (France) on channel
L3 at 1512; TVE E3 and E4; RAI-1 (Italy) IA
at 1546; JRT (Yugoslavia) E4; TVR
(Rumania) R2 showing colour bars fol-
lowed by the ‘TVR BUCURESTI' FuBK
test pattern at 1749; MTV-1 (Hungary) R1
and R2 at 2335.

09/07/88: Canal Plus L4 at 1649; TVE-1 E3
and E4; RAI IA at 1650; RAI IB at 1847;
TELEMARKET (a private ltalian station)
just below E2 at 1859; SVT-1 (Sweden) E2
and E4 at 2325.

10/07/88: RAI-1 |A at 0900; MTV-1 R1 and
R2; TELEMARKET just below E2 at 1019;
RUV (lceland) E4 with the ‘RUV ISLAND’
PM5544 test pattern at 1058; JRT E3; ARD-
1(West Germany) E2; CST (Czechoslova-
kia) R1 caption at 1102 and TVR R2 at
1953.

11/07/88: TVR R2 colour bars at 1656 -
also the station opening logo at 1956;
RAI-1 1A and IB at 1717.

12/07/88: RAI IA ‘RAI-1" PM5544 at 0826,
JRT E4; ERT (Greece) E3 with the ‘EPT’
PM5534 at 0840; RAI IB ‘RA!’ caption at
0901; Canal Plus L3; TELEMARKET just
below E2 at 0956; TSS (Russia) R1 UEIT
test pattern at 1222; TSS R2 at 1240; JRT
E3 ‘Beograd’ caption at 1250; SVT-1 E4
‘KANAL 1 SVERIGE’ PM5534 at 1310; ORF
(Austria) E2a and E3 showing the 'ORF
FS1' PM5544 at 1340.

18/07/88: Tropospheric lift with TDF
(France) Antenne 2 L34 and L39; Canal

PHOTO FILE @ PHOTO FILE ® PHOTO

Fernsehen (West

Westdeutsches
Germany) with new identification for the third
network

Fig 1:

Fig 4: Band Ill Sporadic-E DX from Algeria on
channel E7 from the Constantine transmitter

Fig 2: Greek PM5534 test card on channel E3
displaying a video fault

Fig 5: Algerian newsreader received on

channel E5 from the M Cid transmitter

Fig 3: Italian private station test card with ‘TELE
UNO' identification received on channel IA

Fig 6: Libyan test card received via sporadic-E
from the 20kW outlet at Tripoli on channel E6

NOVEMBER 1988
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Plus L5, L6 (vertical polarisation), L7, L8,
L9 and L10; Netherlands NED-3 E35;
Belgium BRT-1 E10 and E43; RTBF-1 ES;
Luxembourg RTL+ on channel E7.
19/07/88: TDF (France) tf1 L27, L42, L43
~and L63; TDF Antenne 2 L21, L34, L39, L46,
L48, L53 and L57; TDF FR-3 L26, L40, L45,
L50 and L60; Canal Plus L5, L6, L7, L8, LS,
(vertical polarisation) and L10; NED-1
(Netheriands) E6; NED-3 E30, E34 and
E35; RTBF-2 (Belgium-French language
network) E45 (500W); BRT-1 (Belgium-
Flemish language network) E10 and E43;
West Germany SWF-1 E8; SWF-3 EA40;
RTL+ (Luxembourg) E7; Switzerland
TSI-1 (ltalian-language network) E34
(two transmissions seen) and E35 all
showing the ‘+PTT TSI1' FuBK test
pattern; Switzerland SRG-1 (German-
language network) E6, E7 and E31; SSR-1
(French-language network) E9 and E10;
ORF-1 (Austria) E5 - all via enhanced
tropospheric conditions, TSS R1 UEIT
test card with ‘LATVIJAS TV’ identifica-
tion at 1219 via SpE.
13/07/88: Late evening Sporadic-E open-
ing with RAI-1 on channel |A.
14/07/88: Mid-afternoon opening to
Spain on E2 and E3 accompanied by RAI-
11A.
20/07/88: TSS R1 with UEIT test pattern
at0802-asimilar pattern was noted on R2
with ‘1988' identification at the top.
Another Russian test card, the monosco-
pic '0249' was present on R1at 0902; MTV-
1 R1 and R2 showing colour bars at 0828;
TVE-1 E3 and E4; RAI-1 1A and IB at 1809.
21/07/88: RAI IA ‘RAI-1" PM5544 at 0812;
CST R2 with ‘SR1 TV BRATISLAVA’
PM5544 at 0813; MTV-1 R1 and R2; RAI-1
IA teletext pages at 0842; JRT E3 and E4
at 0900; ARD-1 E2; TSS R1 colour bars at
0903, also TSS ‘UT 0167 UEIT test pattern
at times; Canal Plus L2, L3 and L4; TVE-1
E2, E3 and E4; CST R1 with ‘RS-KH’ EZO
test card at 1149; TVR R2 at 1902.
26/07/88: YLE-1 (Finland) E3 and E4 with
the ‘YLE TV1' FuBK at 0959; NRK
(Norway) E4 ‘HADSEL' PM5534; SVT-1 E2
‘KANAL 1 SVERIGE' PM5534 at 1142.

Ralian DX

The reception of low-power Italian
transmitters, both state and privately
owned, was very much a feature of July.
The ‘RAI-1' PM5544 from the 40W relay for
Campione d'ltalia (Swiss Ticino)
emerged from the noise shortly after
0800 on the 24th, while earlier in the
month, RAI-1 signals were resolved on
channel IC in Band Il. The latter
transmitter is at Torino and for years
there have been rumours about its
closure. Further reception from this
transmitter may have occurred at 1910 on
the 21st,when David Glenday of Arbroath
logged a cartoon.

The FM band was extremely active with
Italian stations around that time. The
private station TELEMARKET was identi-
fied by Kevin Jackson of Leeds on July
9th, 10th and 12th just below channel E2,

while the authors managed to see it on
the 14th. On the 10th at 1505, Bob Brooks
of South Wirral obtained clear reception
ofthe TELE UNO test card onchannel |A.

On July 25th, a chequerboard test
pattern appeared on the same channel
but Bob failed to identify it. ltsounds very
much like NCT (Nord Centre Television-
orisitNorth Channel Television?) which
has used this test pattern in the past.
Incidentally, NCT was one of the first
private stations to use Band | frequen-
cies during deregulation in the late
seventies.

Reception reports

One of Bob Brooks' best days was the
10th, with signals from central Europe
lasting for most of the day. The West
German FuBK with the ‘GRUNTEN’
inscription emerged on channel E2 at
0820 followed by a Russian clock caption
on R1 at 0830. The ‘ITN NEWS’ was being
shown over the Spanish 1st network
(TVE-1) around mid-morning, while on
another channel ‘Hello Vienna', an
English-language educational prog-
ramme, was later identified as Austria.
Signals from the north-west were also
logged, when the Icelandic PM5544 with
‘RUV ISLAND’ identification came
through at 1147. From the south-east, two
Yugoslavian networks were present on
channel E3. The Beograd network was
showing a concert while the Ljubljana
region showed the ‘JRT RTV-LJNA’
PM5544 test pattern. The highlight of the
day was TELE UNO on test card at 1505
and Rumania with colour bars, followed
by the ‘TVR BUCUREST!' FuBK and the
opening sequence on R3.

The 20th brought in Scandinavian,
Central European and Spanish DX for
David Glenday of Arbroath. At 1000 the
Norwegian PM5534 test pattern from
Hemnes and Steigen was resolved on
channels E2 and E3. The Russian UEIT
test pattern was present on OIRT
channels R1 and R2, but not for long.
Hungary won the battle on R1 with
sample teletext pages headed ‘Kepu-
jsag’ followed by the MTV clock.

In Band Il a film was monitored on R3
from Poland, although another sound
channel accompanied it from a co-
channel transmission. At 1036 the station
closed with the ‘TP’ clock followed by the
PM5544 with a dark background. ltalian
and Spanish programmes were evident
towards the end of the morning. Switzer-
land occupied channel E2for much ofthe
afternoon with the ‘+PTT SRG1' FuBK
test pattern. David remarked that the test
pattern was still being screened at 1755
Swiss time!

Oil rig TV

During the period of enhanced tropos-
pheric reception, lan Menzies noted
TELE 5 on E48 and SAT-1on E46 from the
new local satellite relay transmitters in
Hamburg, West Germany. Another

rewarding example of tropospheric DX
reception was EKOFISK TV CH1 and
CH2. These are transmissions from a
North Sea oil platform; CH1 relays
programmes on E50 while CH2 (channel
E49 approx) shows DBS feeds and videos
- in Norwegian.

Arabic mysteries

Arabic programmes were successfully
resolved in Band | by two enthusiasts. On
the 3rd, Simon Hamer of New Radnor,
saw one onchannel E3. Tendays later the
Belgian DXer, Marc Vissers, heard an
Arabic sports commentary on channel
E4. Vince Richardson of Conwy, has also
noticed programmes with Arabic sub-
titles this season but their originremains
a mystery.

Sunbumt test card

On July 12th, the Greek E3 transmitter
was received during the morning and
again after lunch with the PM5534 test
pattern. The second sighting clearly
showed that a video fault was present at
the transmitting end. The same fault was
present earlier in the season. The
background looked bleached - it had
probably suffered from too much sun!

Overseas reports

Walter Gouder of Malta, has sentinan
excellent log with all European coun-
tries received, except Iceland. Jordan
and Syria regularly feature in the log,
which no doubt makes most of us in the
UK feel a little envious. Needless to say,
settled weather conditions in the
Mediterranean creates tropospheric
enhancement for months atatime, sothe
reception from north African countries
on a daily basis, is available.

The reception of Albanian transmis-
sions on channels IC and R7 is also
possible at times and so is Greece at
Band [l and UHF. The 1st network shows
only the abbreviation ‘EPT’ at the top of
the PM5534 test pattern but on channeis
E22, E43, ES0 and E57 additional iden-
tification, ‘ET 2', appears at the bottom,
which presumably indicates the 2nd
network. Towards the end of May, the old
Indian Head monoscope test card was in
use on channels E42 and E50! Another
strange monochrome test card (the
Philips PM5540) was seen on June 28th
and 30th from the east on channe| ES8.
Walter asks whether this could have
been Israel?

From further afield, Lt Col Rana Roy
has written about his TV DXing experi-
encesinindiathis summer.Asin Europe,
Junetendedto be more productiveinthe
way of exotic signals and the actual
number of openings. Russia, China and
Dubai are received frequently in Band |
and, less frequently, Iran.

Rana comments that Dubai is radiating
sample teletext pages in Arabic during
test periods rather than its unique
square-version PM5544 test card.

12 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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On one occasion, colour bars were
resolved on channel E4 with a circle
superimposed. This he could not identify
but apparently Mauritius was using a
similar test pattern a couple of years ago.
Their main transmitter operates on this
channel. it is located at Forest Side and
has an ERP of 15kW.

June has been the best month so far for

Rana and a couple of extracts from his:

log are featured below. All the indicated
times are local.

07/06/88:

Ch E4, weak signal from Pakistan TV
(Peshawer TV). Signals improved at 0815
—Karachi TV on E4was also coming up. At
1500, TSS was noted on R2 and R3 but
signals faded at 1530. At 1710, channel E2
teletext in Arabic from Dubai, then a
clock at 1728 showing ‘1558’. A prog-
ramme schedule was followed by prayers
and a cartoon in Arabic. There was a Tom
and Jerry cartoon at 1805. Pictures faded
away at 1820.

20/06/88:

At 1445, weak signals were received from
China on R1 which looked like the news.
This finished at 1500. A programme for
children followed.

24/06/88:

On Ch E2 at 0725, weak signals were
received in Arabic script and sound. At
0730, teaching of the Koran (thought to
be iran). TSS R1 at 1640 with a feature
film. On R1 at 1745, a Chinese station was
heard with the news. Signals faded at
1915.

French scene

Bertrand Prince has logged virtually
every European country this season. He
has also explained how the Canal Plus
pay-as-you-view TV service operates,
something we will be experiencing in the
UK as soon as the Government gets its
own way.

Canal Plus uses SECAM System L
(Positive video modulation and AM
sound). Most transmissions take place in
Bands | and Il using re-engineered
channels, which were previously occu-
pied by the 819-line transmissions until
the early eighties.

Canal Plus transmissions are mainly
scrambled or encrypted, therefore, a
decoder (DISCRET 1) isrequired in order
to view. Canal Plus is a private organisa-
tion and will supply decoders only to
viewers in France. This means that
neighbouring countries such as Bel-
gium, West Germany and Switzerland
where signals are present, viewers are
not allowed to subscribe to the Canal
Plus network.

In France, the monthly subscription
amounts to 140 French Francs (almost
£14) and a deposit has to be paid for the
initial installation of the decoder unit. A
key or code number is required for the
decoder to function, which is changed on
amonthly basis. Provided the viewer has
paid the latest subscription, Canal Plus

sends through the mail a new code
number. Since each decoder requires its
own individual number, it is useless
asking the next-door neighbour for
theirs when the subscription expires. It's
a simple case of no money, no viewing!

Customer resistance to this extortion-
ate monthly subscription rate has meant
that many pirate decoders have been
produced to satisfy public demand.
Since Canal Plus started in 1984, the
police have made searches in many
homes belonging to electronic techni-
cians. This led to several court cases
where many pirate decoder designers
have been arrested.

UK Band il services

It is interesting to note how Band ll|
frequencies are being used, now that the
Government has been persuaded not to
allow its use for future terrestrial TV
broadcasting in the UK.

The ‘new’ users are having to share it
with such things as radio microphones
and pirate FM radio links. The latter are a
particular annoyance in some cities,
especially for the DX enthusiast. Fortu-
nately, in the Derby and Nottingham area
such a pirate FM link lies between
channels E8 and E9 amidst the legal
users, so it causes no problems at the
moment. Strangely, the link is stronger
than the pirate broadcast at the top end
of the FM band!

Puzzie

Mark Dent of Leeds, tells us thatduring
a recent tropospheric lift to West
Germany and surrounding countries, he
noticed a weakish PM5544 test card with
a very dark background, similar in
appearance to the Polish one. The time
was 0700 and the test card, on channel 30,
appeared to have an identification in the
lower black block. Identificationis rarely
used on the Polish test card (the 1st and
2nd network test cards are identical) and
there are no high power TVP outlets on
channel 30. Mark suspects that the test
card may have originated from the Lopik
transmitter of Nederland-3 during a

special test transmission. This ties in
with a report from Kevin Jackson who
recalls seeing it on channel-42, which
also carries the Nederland-3 broadcasts.
There have been no further sightings of
this test card.

New DX publication

An updated version of the popular ‘DX-
TV Data File' has just been published.
The new edition includes an expanded
section on European television services
with very useful information about all the
networks. A new feature of the Data File
is a section showing the latest test cards
and identification captions from around
Europe. it also includes a transmitter
map of Europe, a comprehensive list of
all the main transmitters with ERPs,
information about transmission stan-
dards and channel relationship charts
for Bands | and Il (TV).

DX-TV Data File (Edition 2) costs £5.95
(including UK and surface postage,
world-wide) and is availabie from: HS
Publications, 7 Epping Close, Derby DE3
4HR.

Service information

Finland: According to Finnish press
reports, a discussion is on the way to
open a YLE relay station at Tartu in
Estonia! The relay will be fed via micro-
link since it is not possible, unlike in
Tallinn, to receive YLE direct.

Sweden: An additional high power
UHF transmitter using channel E44 has
recently entered service at the Vaster-
aas site in central Sweden for TV2. The
exact power is not known at the moment
but is thought to be 1000kW. The reason
for the transmitter is because viewers
were unable to receive the correct
regional programme for their area. Now
both the Oestnytt (E44) and Mittnytt (E31)
regional programmes are available.

System M relays in France

We understand that two American 525-
line relay transmitters are not operating
in mainiand France and Corsica. Chan-
nel A5 is in use which corresponds to the

LA CINQ (LAS)

Maronne L29
Draguignan L32
Fécamp L34
Lisieux (St Desir) L34
Dreux (Plateaux des Blattes) 139
Lillebonne L44
Rouen (Bois du Roule) L45
Les Sables-d’ Olone L61

New French transmitters now in service

No information is available for either network regarding ERP or polarisation.
The tf1 and LA5 networks now have twenty-four hour programme schedules
which means the test card will no longer be shown,

METROPOLE TELEVISION 6 (M6)

Riberac L27
Draguignan L38
Lisieux (St Desir) L47 |
Perigueux L6

New French transmitters currently in service
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Russian R3 channel. The mainland outlet  System B/G PAL before distribution.
with 16W ERP (located at Le Plessis This month's Service Information was
Robinson) relays CNN, whereas the kindly supplied by: Géstavan der Linden

Corsican transmitter broadcasts AFRTS  (Rotterdam, Netherlands), Bertrand United Kingdom.

programmes from the American Forces.

This latter transmitter has an ERP of
110W and is located in the south of the
island at Tower des Lauezzi. Stati
Denmark: Hybrid-nettet, the prog- on
ramme supply company set up by the 1 DANMARKS RADIO
Danish telephone companies, can pre- 2 LOKAL TV
sently offer some sixteen TV and twenty- 3 LOKAL TV
four radio channels which are distri-
buted throughout Denmark by fibre- 4 KANAL 1
optic links. In the future, each household | 5TV2 SVERIGE
will be equipped with fibre-optics for 6 ARD 1
computers, etc. 7 ZDF
Via the Hybridnet service, the subscri- 8 NDR 3
ber has the choice of sixteen TV and
twenty-four radio channels at a cost of 39 13 gl'jlY?ECRHé:zE:EL
DKr per month (about £3.40) or six TV and
twenty-four radio channels for 14 DKr | 11TV5
(approximately £1.20). Additional chan- | 12DDR 1
nels can be supplied for a small monthly | 13 DDR 2

DX-TV Reception Reports

Source Transmission Times

Denmark 1st network

Denmark (Local TV)

Denmark (Local TV)

Sweden 1st network

Sweden 2nd network

West Germany 1st network  0900-0100
West Germany 2nd network 1000-0100
West Germany 3rd network 1800-2335

Satellite TV 0730-0100
Satellite TV 24-hour transmissions
Satellite TV 1635-2400

East Germany 1st network  1900-2400
East Germany 2nd network  1900-2400

supplement. This particular service is | 14 BBC 1 UK via satellite 1500-2300

the only one to offer a choice of | 15NRK Norway

programmes from neighbouring coun- 16 TV2 Denmark

tries. Some are received ‘off-air’ before

distribution, while others are received Four of the radio channels are used for the distribution of stereo TV sound from

via satellite. Multi-standard receivers SKY CHANNEL, SUPER CHANNEL, ARD-1 and ZDF

are not required for the foreign broad-

casts, since these are converted to These TV channels are available via Hybridnet

TEST EQUIPMENT
GOOD USED EQUIPMENT ALWAYS AVAILABLE & WANTED

SCOPES ANALYSERS SIG GENS BRIDGES COUNTERS POWER METERS
SPECTRUM ANALYSERS MICROWAVE AUDIO VHF HF
COMMUNICATIONS.

Refurbished or not, we will supply it at COMPETATIVE PRICES LOTS OF
BARGAINS TO CALLERS y¢ BULK AND TRADE TERMS AVAILABLE
Get on the mailing list, Get ‘INFOPACK’ monthly
HOURS OF BUSINESS MON-FRI 9.30-5.00, SATS by arrangment,
Spend a day at the coast there’s plenty to see, places to visit

COOKE INTERNATIONAL
UNIT 4, FORDINGBRIDGE SITE, MAIN ROAD, BARNHAM
BOGNOR REGIS, WEST SUSSEX, BO22 OEB.
Tel: 0243 68 5111/2. Fax: 0243 68 2457

PRACTICAL WIRELESS KITS #

Ba0ger 144MH:2 Recetver Oct 88 ....£89.00 Simpie SOMKz Converter Sept86..821.50
Porfiand RF Volmeter Juies..... £19.70 Arun Paramelric Fitter May 86 ..£49.30
Orwell MW Receiver excluding case Feb 88.....£73.00 Meon 2 SOMHz Tronsverter (144MHz IF) Apr 86...841.00
Oler SOMIz Receiver Jongs.... $41.30 Meon 2 70MHz Tronsvener (144MHz IF) Apr 86 ....844.00

RTTY Tuning Incioakor Nov 87...824.90 RTTY/Morse Modem (exc case) Jon 86...821.88
Blenheim viv 1o M receive converer  Sept87...826.60 Two Tone Oscllator Dec 85...£826.30
Downtown Freq to Vologe Converder Jun87 .. £19.70 Meon SOMIHz Tronsvener (28Miz IF) Oct 85....841.00
AXE Signol Tracer May 87.....£49.00 Meon TOMHz Tronsvener (28MHz IF) Oct 85 _..841.00
Schen LCR bridge Apr 87 ....827.90 Meoon 144MHz Tronsverer (20MHz ) Oct 85...841.00
Woodstock Short Wave Converter Mor 87.....826.50 Feot Dip Oscillator Oct 85...619.90
Mastheod Preomp for 144Mkz Feb 87....839.30 Caopociionce Meter Oct 85....821.30
Weslbury Bosic Wobbulalor Jongy...£16.80 Add On IO Aug 85..812.98
Impedonce Mosfet Volimele: Dec 86.....£28.38 Mome Sending Tralner B4 ...L14.00
Tow VFL Converter Nov 86...814.20 Auto Noich Fiter Junsd...£28.90
Aciive Andenna Noves ..g17.00
Automaic Nicod Choarger Oct 86 ....£18.20

PRICES DO NOT INCLUDE VAT, WHICH SHOULD BE ADDED TO THE TOTAL ORDER VALUE AND PSP CHAROES. PAP = 70p
UNLESS SPECIRED. ARTICLE REPRINTS $0p (F REQUIRED). ALL KITS ARE COMPLETE (LESS BATTERIES), UNLESS SPECIHED
INCLUDING PCB, CASE, ALL COMPONENTS, CONNECTORS AND HARDWARE. ALL COMPONENTS ARE NEW AND TO RULL

Come and browse J

AERIAL TECHNIQUES

FERNSEH-ANTENNA
High Gain Wideband VHF
Band 3 Aerial for

TV-DXin
The Autumn Ti 'pevgdsf-otudmwhavsmived.wialTwmmare
again oftering this superb High Gain Wideband VHF Band 3 Antenna at a very special
pnce to al enthusiasts. The Femseh-Antenna model S$1814 is a 14 element amay
covering a# VHF channels in Band 3, it has a peak forward gain of 11.53B and a high
front to back ratio of 2508, For high resistance against extremes of weather, the aenal
iigoldlacmeredlaamWOpmeammncumson.ndsowmsamWeMa
plated mast clamp which has a 2' maximum grasp capability. The amay is light and
weighs under 2kg, frequency coverage is a complete 175-230MHz, a foided dipole is
employed for peak efficiency. ’ ’ )
We are aiso offering the very popular Antiference UP 1300 amplifier at a special
pnce It purchased with the above Band 3 aerial, the price is only £16.30. This
ampﬁﬁuwvetsw-mMHz.MmansﬂwvesauBawalmuemjes.MQan
is 19dB with a low notse figure of 2.5dB. This unit requires 12v DC @ 6mA from its

power supply via the coaxial downlead
FERNSEH-ANTENNA S1614 High Gain 14 element Wideband 3 Aenial £29.50
(Camage & Insurance on aerial £5.50)

ANTIFERENCE UP 1300 ampiifier, coverage 40-230MHz £16.30
(price apphies if purchased with aerial — nomal pnce £18.25)
ANTIFERENCE Matching 12v DC Power Supply (mains operated) £14.25
AR300XL Automatic ‘offset’ Antenna Rotator & Control Console £39.95
SUPPORT BEARING for heavier rotor load applicatons £17.00

STOP PRESS —— Reconditioned Labgear upconvertars (Mains Powered) with built in
Pre-amp and Gain control . . . ideal TV DXing £25.00
Aenal Techniques is the company that knows the TV-DXing hobby. We carry a
large and comprehensive range of aerial equipment for every type of installation,
together with a vast range of filters, ampfiers, cables, rotators, masts and supporting
hardware. Send today for a copy of our glossy covered iustrated Catalogue at 75p. in
mmeiyevemmndoesn'tlistwhatywwhat.wecanohtmnnwiddy

Access |

A Al prices inclusive of VAT & Camage, | V/SA
Delivery normally 7-10 days :

Other kits are ovolioble pius 0 wide ronge of COMPONeNts eic.

CHIQUE, P.0,, OR ACCESS TO:
CPL LECTRONICS, § Close, TSS OHE TEL 0642 $91187 B
ACCESS, MAR OR TELEPHONE ORDERS WELCOMED, FREE PRICE LIST ON REQUEST.

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

ACCESS & VISA Mail and Telephone orders weicome

11. KENT ROAD. PARKSTONE. POOLE. DORSET BH12 2EH

Tel: 0202 738232

Prince (France), the Benelux DX Club
(Netherlands), Michael Summers Larsen
(Denmark) and Roger Bunney from the
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Short Wave News for DX Listeners

All titles in UTC, bold figures indicate the frequency in kHz

by Frank A Baldwin

Continuing our review of
some of the African stations
currently active on the 60m
Tropical Band ( 4750 to 5060),
having dealt with the more
powerful transmitters in the
previous issue, commence-
ment is made here with those
exhibiting powers of 50kW
and less.

Stations situated in the
formerly termed Dark Conti-
nent, are always of interest to
the DXer and SWL alike. The
distinctive musical styles,
diverse languages and local
vernaculars of the individual
countries located within that
continent, hold a fascination.

TRY THESE
FRCN (Federal Radio

Corporation of Nigeria)
Kaduna, Nigeria on 4770 often
provides a good signal into
the UK and is worth a listen.
With a power of 50kW, it
features programmes in the
Home Service 2 in Hausa and
English from sign-on at 0430
through to close at 2305 and
has newscasts in English at
1600 and 1700. it is often heard
here around 0630 and at 2100
with English transmissions.
On 4783 can be heard the
signals emanating from
Radiodiffusion Malienne,
Bamako, Mali. At 50kW, itison
the airin French and vernacu-
lars from 0600 (Sunday from
0700) to 0800 and from 1800 to
2400. There is an English
programme on Sunday timed
from 1830 to 1900. A parallel
channel is that of 4835.
Channel 4820 is the 50kW
Radio Botswana, Gaborone. It
radiates Home Service prog-
rammes in Setswana from
0400 to 1100 and from 1500 to
2100 with English newscasts
at 0510 and 1610 Monday to
Friday inclusive. From experi-
ence, the writer has found
this is more easily logged if
the receiver is aligned on
channel just prior to 0400
when the tuning signal, con-
sisting of faked farm-
yard sounds, is often audible.
The frequency can prove
difficult during our early
evenings owing to co-chan-
nel USSR activity. After the
2100 close of Radio Botswana,
it may also be possible to log
the 10kW Angolan Emisora da
Huilain Lubango, which oper-
ates in Portuguese and
vernaculars from 0400

through to 2300.

A receiver adjustment to
4910.5 may result in hearing a
transmission from ZBS (Zam-
bia Broadcasting Services)
Lusaka. At 50kW, Lusaka is on
this frequency with the Home
Service in vernaculars from
0355 to 0530 and from 1530 to
2105 (Saturday and Sunday
until 2205) with news bulletins
in English at 0500 and 1800.

Settling on 4915 may prove
interesting as two African
transmitters are active here.
The Voice of Kenya, Nairobi
transmits the National Ser-
vice in Swahili and was fea-
tured in the previous issue.
Repeating the schedule
details, it operates from 0200
(Sunday from 0230) to 0630
and from 1330 to 2010 (Satur-
day until 2110) with a power of
100kW. The 50kW GBC (Ghana
Broadcasting Corporation)
Accra is scheduled with
GBC1 programmes in English
and vernaculars from 0525 to
0905 (Saturday and Sunday
until 2305) and from 1200 to
2305. To log Accra, then listen
after the Voice of Kenya has
closed.

This country may be heard
on two frequencies in the 60m
band. The first is 4976, where
Radio Uganda, Kampala
transmits the Home Service
in  Swahili, English and
vernaculars from 0300 (Satur-
day and Sunday from 0345) to
0600 and from 1300 (Saturday
and Sunday from 1400) to 2100
with a power of 50kW. A
newscast in English at 1900
has been frequently heard by
the writer. Itcan also be heard
around 5027, although the
frequency being slightly vari-
able on occasions. On this
latter channel, at 20kW from
Soroti, Radio Uganda carries
the National Programme in
English, French, Swahili and
vernaculars to the same sche-
dule as Kampala. On some
occasions, the English news-
casts for example, the writer
has noted Kampalaand Soroti
in parallel.

Not to catch the worm but to
snare the signals of FRCN
(Federal Radio Corporation
of Nigeria) Lagos. Often

beset during our evenings by
co-channel interference from
the USSR transmitter at Yere-
van, an early morning listen
on 4990 often proves to be the
best time for hearing the
signals from Nigeria; sche-
duled with Home Service 1
programmes  from 0430
through to 2310in English and
vernaculars. An English prog-
ramme has been heard from
opening and a newscast at
2300.

At 20kW, the rarely heard
Radio Bertoua, Cameroon on
4750 is on the air, with the
Home Service in French,
English and vernaculars from
0430 to 0800 and from 1600 to
2215. Relays of the Yaounde
news in English are at 0530,
1800 and 2100.

Sometimes heard here in
the UK, when prevailing
conditions for reception of
the area are favourable, and
when co-channel USSR activ-
ity is low, are the signals of
Radiodiffusion TV de Djibouti
in the Djibouti Republic. With
a power of 20kW, Djibouti
operates the National Service
in Somali, Afar and Arabic
from 0300 to 0800 (Friday from
0500 to 0900) and from 0900 to
1900. Djibouti has been heard
by the writer when radiating a
programme of monotonous
sounding songs, complete
with accompanying beats of a
tam-tam and the wailing
sound of a low-toned pipe
instrument. The orchestral
rendition of the National
Anthem is notable in that an
African drum predominates.
The frequency is 4780.

Radio Mozambique, Map-
uto on 4866 is on the air with
programmes in Portuguese
from 0255 to 0530 and from
1500 to 2205. At 25kW, Emissao
Nacional is, in fact, frequency
variable, sometimes being
heard nearer 4865. This one is
often heard here in the
United Kingdom.

Cotonouin Beninis another
African station frequently
logged by UK DXers. With a
power of 30kW, Cotonou can
be logged on 4870, on which
channel it carries the Home
Service in French and
vernaculars from 0500 (Satur-
day from 0545, Sunday from
0600) to 0800 (Saturday until
1100, Sunday through to 2300)

and from 1300 to 2300. Occa-
sionally, an English news
bulletin is featured at 2000.

Heard here on many occa-
sions throughout the past
year have been the signals of
Radio Nagional in Luanda,
Angola. This 10kW transmit-
ter, operating on 4953 (nomi-
nal 4980), with programmes in
Portuguese from 1800 to 0530.

Finally, in our African 60m
band review, there is the SkW
Angolan station Emisora
Regional da Cabinda,
Cabinda which operates on,
or around 4970. On the air in
Portuguese from 0455 to a
2100 variable sign-off, this
one has been heard several
times of late, both by Euro-
pean and UK based DXers.On
occasions it has provided a
better signal into the UK than
Radio Nagional, Luanda on
4953.

ON THE AIR

Try adusting your receiver
to some of these frequencies
and see whether you can log
any of the transmissions
reported here.

AFRICA

Egypt

Cairo on 12080 at 1532,
Arabic music and a talk in the
Arabic Home Service prog-
ramme directed to Europe
and North America from 0600
to 2250.

Ghana

Accra on 4915 at 2005, when
presenting a news bulletin in
English followed by the sta-
tion identification. GBC1
operates in English and
vernaculars from 0525 to 0905
(Saturday and Sunday to 2305)
and from 1200 to 2305. The
power is 50kW.

Nigeria

Lagos on 4990 at 0432,
African drums, talking drum,
the station identification,
programme preview followed
by a choral hymn, all in
English. The Home Service in
English and vernaculars is on
this channel from 0430 to 2310
with a power of 50kW.

Senegal

Dakar on 4890 at 2357,
announcements followed by
the station identification in
French and off, without the
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SHORT WAVE NEWS.

National Anthem, at 0001. This
100kW transmitter is on the air
carrying the National Service
in vernaculars and French
from 0600 (Sunday from 0700)
to 0800 and from 1800 to 2400
(sometimes 0100).

Swaziland

TWR (Trans World Radio)
Mpangela, on 4760 at 0323,
choir with hymns, religious
talk in Swahili programme
timed from 0300 to 0330. The
power is 25kW.

CENTRAL AMERICA

Costa Rica

Radio for Peace Internatio-
nal, Santa Ana, on 7375 at 0235
when featuring a religious
talk in English. Broadcasting
in English and Spanish to
Central America, this station
is on the air from 0100 to 0400.
The power is 2kW.

Honduras

Sani Radio, La Ceiba on
4755 at 0051, announcements
then Spanish folk songs and
music. The schedule is from
1200 to 1600 and from 2200 to
0200 in Spanish and vernacu-
lars, the power being 10kW.

SOUTH AMERICA

Bolivia

Radio Nueva America, La
Paz on 4796.2 at 0347, songs
with guitar backing,
announcements in Spanish
and off, without the National
Anthem, at 0403. At 1kW, the
air time in Spanish is from
1000 to 1230 and from 2130 to
0400.

Brazil

Radio Ribeirao Preto on
3205 at 0351, Portuguese
announcements followed by
some local pops. The sche-
dule is from 0700 to 0400 at
1kW.

Radio  Difusora, Sena
Madureira on 4117.6 at 0046,
OM with a ballad in Portu-
guese heard on a good night
for 90m band South American
reception here in the UK. The
schedule is from 1000 to 0200
(sometimes 0230). The power
is TkW.

Colombia

La Voz del Rio Arauca,
Bogata on 4895 at 0326, OM
with a talk in Spanish which

included several mentions of
Bogata followed by the sta-
tion identification. New on
the 60m band. The power and
schedule is unknown.

Ecuador

La Voz de los Caras, Bahia
de Caraquez on 4795.5 at 0327,
atalkin Spanish followed by a
sad, slow song then the
station identification. This
transmitter is on the air in
Spanish from 1300 to 0500
(Sunday until 0200) with a
power of SkW.

Sistema Emisoras Prog-
reso, Loja on 5060.4 at 0132,
OM with some announce-
ments and promotions fol-
lowed by a ballad, all in
Spanish. This one is on the air
in Spanish and Quechua from
1000 to 0500 at S5kW.

Peru

Radio Andina, Huangayo on
4995.7 at 0238, OM with a talk
in Quechua followed by a folk
song. Radio Andina operates
in Spanish and Quechua from
1000 to 0430, but on occasions
to 0500, 0530 and as late as
0700, often being heard here
around 0600. The power is
2kW.

Venezueia

Radio Tachira, San Cristo-
bal on 4830 at 0356, OM with
the full station identification,
choral rendition of the Nat-
ional Anthem, the State
Anthem and off at 0400. The
schedule is from 0900 (Sunday
from 1000) to 0400 (Sunday
until 0300). The power is 10kW.

China

Gansu PBS, Lanzhou on
4865 at 2142, Chinese music
and announcements in the
Home Service transmission
timed from 2130 to 0130.
Gansu is on the airin Chinese
from 0330 to 0620 and from
0900 to 1600. The power is
50kW.

Iraq

Baghdad on 9770 at 2003,
local and world news fol-
lowed by the station iden-
tification during the English
programme scheduled from
2000 to 2200 directed to
Europe. The power is 250kW.

India
Madras on 4990 at 0035,

songs and music in the local
manner. This Tamil prog-
ramme, in the Foreign Ser-
vice of All India Radio, is
broadcast from 0000 to 0045,
the power being 50kW.

Pakistan

Azad Kashmir, Isiamabad
on 4790.5 at 1802, announce-
ments, recitations from the
Holy Koran, ashort talk then a
seemingly interminable
choral anthem and off at 1808.
This station radiates the
Home Service in Urdu and
Kashmiri from 1200 to 1415
and from 1430 to sign-off
varying around 1805. The
power is 100kW.

Sri Lanka

Colombo on 11800 at 1605,
announcements, music and
songs in the Hindi presenta-
tion to South Asia, timed from
1330 to 1630. The power is
100kW.

Iceland

Rikisutvarpid on 13770 at
1857, YL with a talk in Icelan-
dic, then seven deep-toned
chimes at 1900 in the Home
Service programme directed
to Europe from 1855 to 1930.
The power is 10kW.

Haly

European Christian Radio,
Ravenna on 9435 at 1400,
interval signal followed by the
station identification in Engl-
ish. The power is 1kW, this
part of the schedule being
unknown.

Spain

Madrid on 9630 at 0540, OM
with a talk about tourists and
their consumption of Spanish
food. This English transmis-
sion for North America is
timed from 0500 to 0600. The
power is 350kW.

Vatican

Vatican City on 9645 at 0543,
OM with the Latin programme
to Europe, timed from 0520 to
0600, also heard in parallel on
9755. The power is 100kW.

Australia

VL8A Alice Springs on 2310
at 1950, OM announcements,
pop music and songs in
English. This Northern Terri-

tory Service was also just
audible from the parallel
VL8T Tennant Creek trans-
mitter on 2325, both at 50kW.

The schedule is from 0730 to
1430 and from 1330 (Saturday
from 2000) to 2228 except
Sunday when the CAAMA
(Central Australian Aborigi-
nal Association) programme
in English and vernacular is
carried by both transmitters
from 1932.

Voice of Democratic Kam-
puchea on 7385 at 1818, a
newscast, songs and music
and then a talk in Khmer with
many mentions of Kam-
puchea, YL with some
announcements and off, with-
out an anthem, at 1856.

The transmitter location is
China and thought to be at
Kunming. The policy is that of
support for the former Po! Pot
regime. This broadcast is
timed on a daily basis from
1800 to 1856.

Radio Mamore, Guayar-
amerin, Bolivia on 4739.6 at
0140, folkloric songs in Span-
ish, together with music
which is very typical of the
locality. This 1kW transmitter
operates in Spanish from 1045
to 1715 and from 2145 to 0100,
which closing time can, and
does, vary to as late as 0300 on
occasions.

La Voz de Yopal, Yopal,
Colombia on 5050 at 0018,
announcements, folk songs
then some promotions, all in
Spanish. At 1kW, La Voz de
Yopal is on the air from 1100to
0100 in the Cara,ol Network.

Emisora Regional do Mox-
ico, Luena, Angola on 5192 at
1845, a talk in vernacular
having mentions of Luanda.
The schedule in Portuguese,
vernaculars and Spanish. is
from 0500 to around 2300, the
power being 5kW.

Onda Popular de Bamba-
marca, Peru on 5282 at 0442,
folkloric songs and music,
OM with announcements and
the station identification in
Spanish.

The schedule in Spanish
and Quechuais from 2300to a
sign-off any time between
0400 and 0500 (Sunday from
2300 to around 0300). The
power is 1kW.
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Stock items despatched by return

A.Z. ELECTRICS

Access & Viss Accepted

VIDEO HEADS REMOTE CONTROLS BELT KITS IDLER ASSEMBUIES
Forgumon Ferguson, Grundig, M1, Philips, Pye, Sony ond Hiachi Mony models ... . om £0.00
IMSSV - NC/Ferguson most models— £18.00 volousmodelsTVaVideo_  S1368 Sanyo VICS000 — —— e Sharp
HSSVA - Forguson 3VAZ/ 44/ 45/46 ek £38.00 PINCH ROLLERS VC9300/9500 eic — 8178
MSSAVE - Forgueon JVIMRTESS .. ... £48.00 CAR RADIO/AUDIO MOTORS a27e vcesstiee 8199
MSSAVC - Fargueon NAHRDESS... . £46.00 &. W, 12V ond 132V clockwise or aniclockwise. ”"'m""“"‘m = —=& vgmmm&s: o mnuemo;
Panasonic Three sizes avaliable e
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fonvo Cassette Lomp sudable for Sharp 9300 eic, compiete o — 7 prgp sanyo
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Drum Moors INTEGRA' RCY NVB400/8600/8610/8620 (VXPO24S). . $8.70
Forguson/VC (mechanical modsle) £21.45 TV ON/OFF SWITCHES WAI20S . €050 TOA2S81 . £1.58 V333365 eic (VXPO40T), NVI00/7200/7800 (IO,
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Rest Molors Siote modet and part nuMber 1or Price. TRASS0 .21.00 TDA2653A__._£3.50
Sonyo VICS000/S) 50/5300/5400 8.9 $Sony Univensol with fwo brackets 78 TARO_ €888 TDAMH0__ €380 Redor
Shorp VCP300/9500 eic £15.90 Phaips G11, G8 plosic._ _t098 ™AG20S. _81.00 TDAISO_ . £3.00 PAPO1S icler £5.40
foncsonic NV3AV384 81320 Thom 1690, 3000, 3500, 8000, 8500, 9000, TX9 eic_..£0. TOA1044. S150 TAIS03__ €288 PIPS1S Goor ilerAssembly. 8438
Forguson 3V29/30 VC HR200/7300...—........820.70 TOA2611A 2118 TDAJGE2A. £2.80 AVHPI0S/910Goor lerAsemdly _£3.30
Copsion Mokorn TDA3650_ £2.78 TOAMS2_ §2.80 [y N O P R —— L2360
Ferguson/NC (mechanicol models) £21.48 FOR ORIGINAL PANASONIC SPARES IV, VIDIO & TOA11708 £1.20  TDA2SO £2.00 PWPS0/5I0 Puey 0.7
Ferguson V35 - _£22.50 AUDIO) GUOTE PANASONIC PART NO FOR PRICE. 1DA1412 £1.00 TDAMS! . £2.80
Sony SLC7/CS (BHF1 100D) £20.20 MOST SPARES AND MANUALS AVAIABLE. TDAIM0___.$1.00 UPCIE . £3.80 REWIND KIT
Sharp VC7300/770/7750 2110 (O T T S—— C

N

Please add 75p per order for p&p and then add 15% VAT
183 Acre Lane, Northampton NN2 8DX. Telephone: (0604) 847800

Carbon Film resistors VaW 5% E24 series 0.51R to 10MO..
100 off per value - 75p, even hundreds per value totailing
Metal Film resistors VaW 10R to 1MO 5% E12 series - 2p, 1% E24 series.
Mixed metal/carbon film resistors 2W E24 series 1RO to 10MO......
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms
Linear Carbon pre-sets 100mW and YaW 100R to 4M7 E6 series
Miniature polyester capacitors 250V working for vertical mounting

.01, .015, .022, .033, .047, .068-4p. 0.1-5p. 0.15, 0.22-6p. 0.33, 0.47-8p

Myiar (polyester) capacitors 100V working E12 series vertical

1000p to 8200p — 3p. .01 to .068 — 4p. 0.1 - 5p. 0.12, 0.15, 0.22-6p. 0.47/50V-8p
Subminiature piate capacitors 100V wkg vertical mountings. E1

series

2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390p - 4700p ..

Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1500 7000P ...
Rors 63V working E12 series long axial wires

10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pt Sp

741 Op Amp - 20p. 555 Timer

cmos 4001 ~ 20p. 4011 -22p. 4017 40p
ALUMINIUM ELECTROLYTICS (Mtde/Voits)

1/50, 2.2/50, 4.7/50, 10/25, 10/50 5p
22/16, 22/25, 22/50, 47/16, 47/25, 47/50 6p
100/16, 100/25 7p; 100/50 12p; 100/100 14p
220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 11p
1000/25 25p; 1000/35, 2200/25 35p. 4700/25 70p
Submin, tantalum bead electroiytics (Mfda/Volts)

0.1/35,0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16 14p
2.2/35,4.7/25,4.7/35, 6.8/16 15p; 10/16, 22/6 20p
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35 80p

DIODES (piviamps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OAQ1.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge....
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OA91 6p. 30/15A OA47
Zener diodes E24 series 3V3 to 33V 400 mW -8p. 1 watt
Battery snaps for PP3-6p for PP9
L.E.D’s 3mm. & 5m.m. Red, Green, Yellow-10p. Grommets 3mm-2p,5Smm......... 2p
Red. flashing L.E.D.'s require 5V supply only 50p
Mains indicator neons with 220K resistor
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders pc or Chassis
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m - 30p. Machines 12V dc ...
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jo
AA/HPT7 Nicad rechargeable celis 80p each. Universal charger unit.
Glass reed switches wih single pole make contacts - 8p. Magnets ...
TRA ORS

NSIST
BC547/8/9-8p, BC557/8/9-8p, BC182L/4L-10p, BC183,183L-10p, BC212,212L-10p,
BC337,337L-12p, BC727/737-12p, BD135/6/7/8/9-25p, BCY70-15p, BFY50.52-20p,
BFX88-15p,2N3055-50p, TIP31,32-30p, TIP41,42-40p, BU208A-£1.20, BF195,197-12p
Al prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.

THE CR SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN
Return posting

TX-3 RTTY/CW/ASCII TRANSCEIVE
The high performance, low cost system

Split-screen, type-ahead operation, 24 memories, clock, review
store, callsign capture, RTTY auto CR/LF, CW software filtering and
much more. Needs interface or TU. BBC-B and Master, CBM64 tape
£20, disc £22. Spectrum tape £35, +3 disc £37 inc adapter board
(needs interface/TU also). For VIC20 we have our RTTY/CW
transceive program. Tape £20.

RX-4 RTTY/CW/SSTV/AMTOR RECEIVE

This is still a best-selling program and it's easy to see why. Superb
performance on all 4 modes, switch modes at a keypress to catch all
the action. Text and picture store with dump to screen, printer or
tape/disc. An essential piece of software for the SWL. Needs
interface. BBC-B and Master, CBM64 tape £25, disc £27. VIC20 tape
£25. Spectrum tape £40, +3 disc £42 inc adapter board (needs
interface also). The SPECTRUM software-only version (input to
EAR socket) is still available, tape £25, +3 disc £27.

TIF1 INTERFACE

Perfect for TX-3 and RX-4, RITTYand CW Fitters, computer noise
isolation for excellent reception. Transmit outputs for MIC, PTT and
KEY. Kit £20 (assembled PCB + cables, connectors) or ready-made
£40, boxed. State rig. Available only with TX-3 or RX-4 software.

ALSO MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC
and CBM64 (disc £2 extra), SPECTRUM, ELECTRON, VIC20

Prices include VAT and p&p, 1st Class inland, airmail overseas,
normally by return. Eire, Cl, BFPO deduct 13%.

Technical Software (REW)
Fron, Upper Llandwrog, Caemarfon LL34 7RF

Tel 0286 881886 T
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Features:

o Multicolour Liquid Crystal Display.

o 25Watt output.
e 20 Memory channels.

Take a close look at this easy to use and
compact VHF Mobile Transceiver. It's unique
orange, red and green LCD highlights the
numbers and lefters for easy viewing. With a
25 watt output from a custom designed power
module and a extra large heatsink, this frans-
ceiver does not get too hot under your
dashboard ' ,

Each of the 20 memory channels can store
- frequency, offset and direction, in fact all the
information to work simplex or a repeater. The .
memory scan function will scan the memory

" NEW! IC-228E
2 Meter FM
Transceiver

e Scanning.

o Call and priority function.

e Compactsize.

o HM15 microphone supplied.

miss those you choose. The program
scan will scan all frequencies between two
programmable limits. The call channel ensures
that your favourite frequeny is within easy
reach, and with the priority watch the call
channel or memory channels can be monitored
every five seconds.

This fransceiver provides you with so
many features, its small compact size and simple
front panel design make it a superb mobile
transcelver. See the IC-228E or the IC-228H 45
watt high power version at your local ICOM

‘dealer.

e . o —

channels and with the skip function

ol

icom (UK) Ltd.

Dept REW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.



- Countonus!

NEW! IC-3210E
Dual Band FM

- Mobile

- ¥ TR SRR

If you are newly licensed or just undecided about which
band to operate first, then the new ICOM IC-3210 is just the
answer. This dual band FM transceiver is ideally suited for the
mobile operator. Transmit on one frequency and receive on the
other and you're operating full duplex. It's just like talking on
the telephone.

The simple and well laid-out front panel ensures quick and
easy operation of all its many functions. A great convenience
when driving. Optional accessories available are the UT40 tone
squeich board. HS15 + SB mobile microphone and switch box
SP8 external speaker and PS45 AC power supply.

Features:

Full crossband duplex.

20 double-spaced memory
channels.

Built-induplexer.

2 call channels.

4 priority watch functions.
Programmed, memory and
selected band memory scan.
Variable LCD backlight intensity.
Tone squelch and pocket beep
functions (optional).

25 watts output.

ine: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14.00-17.30. This service is strictly for obtaining information
about or ordering Icom equipment. We regrel this cannot be used by dealers or for repair enquiries and parts orders, thank you.

Despatch on same day whenever possible.

Access & Barclaycard: Telephone orders taken by our mail order dept, instant credit & interest-free H.P, E B

'World Radio Histo



DATA FILE

Ray Marston looks at more solid-state power control devices and at
a selection of practical circuits in the third part of his series on power

In the last two editions of Data File we
have looked at basic electrical/electro-
nic power control principles and at a
variety of practical electro-mechanical
and electronic power control devices
such as switches, relays, transistors and
FETs, CMOS bilateral switches, SCRs
and Triacs. This month we take a closer
look at SCRs and Triacs and associated
devices, and then go on to look at some
practical power-control circuits.

SCR/Trac ‘rate-effect’

Last month we pointed out that the
Triac can be regarded as a pair of SCRs
wired in inverse parallel and that either
type of device can be turned on by
applying a suitable trigger signal to its
gate terminal. In practice, internal
capacitances inevitably exist between
the anode and gate of the SCR, and
between the MT1 terminal and gate of
the Triac. If a sharply rising voltage is
applied to the SCR anode or the Triac
MT1 terminal, this internal capacitance
can cause part of this voltage to break
through to the gate and thus trigger the
SCR/Triac on. This undesirable ‘rate-

control circuits

line transients and sometimes occurs at
the moment that supplies are switch-
connected to the SCR/Triac.

The problem is particularly severe
when driving inductive loads such as
electric motors, in which load currents
and voltages are out of phase.

Rate-effect problems can usually be
overcome by wiring a simple R-C
‘snubber’ network between the anode
and cathode of the SCR, or between MT1
and MT2 of the Triac. This limits the rate-
of-rise of the voltage to a safe value, as
shown (for example) in the Triac power
switch circuit of Figure 1, where R1-C1
form the snubber network.

RF1 suppression

Each time a resistance-driving ac-
powered SCR or Triac is gated on, its
load current transitions sharply rise (ina
few microseconds) from zero to a value
set by its load resistance and its
instantane<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>