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RAYCOM GIVES YOU MORE
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 f1,000.00 (SUBJECT TO STATUS)
RAYCOM ARE LICENCED CREDIT BROKERS.
APR 298% SUBJECT TO VARIATION. FREE
CREDIT ON CERTAIN PRODUCTS AT LIST
PRICES 50% DEPOSIT AND SIX MONTHLY
PAYMENTS. PLEASE TELEPHONE FOR MORE
DETAILS AND APPLICATION FORMS.

NEW HELPLINE 0836 282228 (until 9pm Daily)

COMMUNICATION SYSTEMS

M IT ED

ORDERING INFORMATION
ALL PRODUCTS WE ADVERTISE ARE NORMAL
STOCK ITEMS OUR NEW MAIL ORDER DE-
PARTMENT CAN NOW DESPATCH MANY LINES
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
PRODUCTS OVER f 750 00 CARRIAGE FREE.
PLEASE ALLOW TIME FOR PERSONAL
CHEQUES TO CLEAR. PLEASE CALL BEFORE
ORDERING AND FOR MORE DETAILS

Telephone 021-544 6767

NOBODY OFFERS YOU EXTRA PERFORMANCE AT NO EXTRA COST!

BLACK JAGUAR MKII

£220.00

YAESU

FT 73R
WITH NICADS

AND CHARGER

£259.00

YAESU FT747GX

WITH RAYCOM MOD £649.00

WE MAKE 'EM
WORK BETTER

UNIDEN
UBC 175 XL

MOW
771

£174.00

RAYCOM BB145
138-174MHz

C/W 50239+
COAX + PL259

BROADBAND

TX/RX MAG

Mount Antenna £17.50

YAESU
FRG9600 Mk II
60-950MHz

ICOM IC781

£4429

ROYAL 1300 RX

(AM 7000) 25-1300MHz
UK MADE TX

2-6-70-
900MHz

89.50 + Post £5

C. (CATION SYSTEMS

PAR TES E

TTSERVICE

BEST PRODUCTS

BEST BACK-UP

INTERNATIONAI
G

T1OUSF

RAYCOM COMMUNICATIONS SYSTEMS LTD.
INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD
OLDBURY WEST MIDLANDS B69 4RJ
Telephone 021-544 6767. Fax 021-7124. Telex 336483 Identi-G
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ACCESSORIES
BRL 15 ANT. MATCHER
Freq: 25-30 Mhz
Power 100 W £11-27
BRL 20 POWER REDUCER
Freq: 0 - 100 Mhz
Cuts Input Power by 50%
Max Input 12 W £8-54
BRG 22 SWR/PWR/MATCHER
Measures SWR/Power up to 1 KW
Built in Matcher for Antenna.
Freq: 3 - 150 Mhz (SWR)
26 - 30 Mhz (Power) £37-50

HIGH QUALITY
POWER SUPPLIES

BRS 26 3A SUPPLY
Suitable fOr basic
CB Radio supply
Designed for the U.K. £16-95
BRS 27 3A SUPPLY
High quality supply
Built to B.S.I.
Specifications £19-95
BRS 31 5A SUPPLY
Another high quality unit
built to full safety
specifications. £29-95
BRS 35 10A SUPPLY
Top of the range supply for heavy
current applications.
Built in safety features. £76-40

ommunication&.

AMATEUR BAND
AMPLIFIERS

BRL31 25W MOBILE
RF Output (Max) 28W FM/AM
RF Input: 0.5 - 5 W
DC Supply. 13 V £22-34
BRL 35 45W MOBILE
RF Output. (Max) 50W. FM/AM
RF Input 0.2 - 5 W
DC Supply. 13 V £48-85
BRL 210 100W MAINS
RF Output. 200W PEP SSB
RF Input: 1-20W PEP SSB
Supply: 240V AC £119

FREQUENCY COUNTERS
BRI 8100 100 MHZ COUNTER
6 Digit Counter
Max Power 100W £67-50
BRI 8150 150 MHZ COUNTER
6 Digit Counter
Max Power: 100W £79-95

DETAILS OF THE FULL
BREMI RANGE IN OUR

NEW BUMPER
CATALOGUE PACK

BREMI PRODUCTS ARE AVAILABLE FROM

YOUR LOCAL DEALER OR DIRECT

UK IMPORTERS

NEVADA COMMUNICATIONS
189 LONDON ROAD, NORTH END, PORTSMOUTH, P02 9AE

Tel: (0705) 662145 FAX: (0705) 690626 TELEX: 869107 TELCOM G

TX -3 RTTY/CW/ASCII TRANSCEIVE
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/Master and CBM64 tape £20, disc £22.
SPECTRUM tape f35 + 3 disc £37 inc., adapter board
(needs interface/TU also). Also VIC20 RTTY/CW
transceive program, tape £20.

RX-4 RTTY/CW/AMTOR/SSTV RECEIVE
This is still a best-selling program and it's easy to see why.
Superb performance on all four modes, switch modes at a
keypress to catch all the action. Text and picture store with
dump to screen, printer or tape/disc. The essential
software for the SWL. Needs interface. BBC-B/Master,
CBM64 tape f25, disc £27. VIC20 tape £25. SPECTRUM
tape £40, +3 disc £42 inc. adapter board (needs interface
also). The SPECTRUM software -only version is still
available, tape £25, + 3 disc £27.

TIFI INTERFACE for TX -3 and RX-4. RTTY and CW filters,
computer noise isolation for excellent reception. Transmit
outputs for MIC, PTT and KEY. Kit f20 (assembled PCB +
cables, connectors), ready-made £40 state rig. Available
only with TX -3 or RX-4 software.

Also MORSE TUTOR £6, LOGBOOK f8, RAE MATHS £9
for BBC and CBM64 (disc f2 extra), SPECTRUM,
ELECTRON, VIC20.

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

technical software (HRT)
Fron, Upper Llandwrog, Caernarfon LL54 7RF.

Tel. 0286 881886

ri AMDAT 1127i

PAC-COMM TINY -2
TAPR TNC-2 Compatible for VHF operation

including MAILBOX SOON £109 + £2.50 p&p

NEW COMING VERY SOON NEW
PC COMPATIBLE ADD ON BOARDS including PACKET PRODUCTS

RING FOR DETAILS

NEW AMFAX NEW
Customised ROM for the BBC for use with Kantronics TNCs
or MFJ 1278. Offers 40/80 column split screen terminal.
Storage/Retrieval of data. Display of Wefax pictures and
storage to disk. Printing on line or from disk. Provide callsign
with order £19.95 + £3.00 p&p

NEW MFJ-1278 Multi Mode Data Controller NEW
Rx and Tx on Packet, RTTY, ASCII, CW, WEFAX and
SSTV. Software switchable radio ports. Built in
Tuning Indicator. This is the affordable way to
send and receive FAX and Slow Scan pictures on HF
or VHF only f229 + £3.00 p&p

KANTRONICS KAM
Packet/AMTOR/RTTY/ASCII/CW on HF + Packet on
VHF Simultaneous HF and VHF operation including
mailbox and TCP/IP Interface. Now with FAX Rx

only f265 + £3.00 p&p
KANTRONICS KPC2 f159 + £3.00 p&p

Packet on HF + VHF includes mailbox + Fax Rx.

PAC-COMM TNC 220
Software switchable between 2 radio connections.
Comprehensive kit f 139 + £2.50 p&p
Built and tested f149 + £2.50 p&p

AMDAT
Crofters, Harry Stoke Road
Stoke Gifford, Bristol BS12 W4 laii:1

(0272) 699352 559398 FA
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ALTRON I

COMMUNICATION

EQUIPMENT
ALWAYS CHOSEN BY PROFESSIONALS
AND DISCERNING RADIO AMATEURS.

COMPACT LATTICE TOWERS
SLIMLINE TUBULAR MASTS
Telescopic-Tiltover, Fixed -Mobile from 3M to
60M. Over 50 Models, suitable for a wide range of
civil and military applications such as:
 Radio Communications
 Amateur Radio
 CCTV and Surveillance
 Meteorological Monitoring
 Aero & Marine Nav Aids
 Flood Lighting etc.
Purpose designed using 4-5m an
section modules for low retract
heights and cost effective shippirtg
Engineered to B.S.I. standards and hot 'L
dip galvanised to BS729 for p tection.4
Wind loads are based on BS 3
CHAP V PT 2 1972 for wind s up to
100mph/160kph. (BS 8100).

ANTENNAS
A06-20 "SPACE SAVER", THE
COMPACT 4 BANDER THAT. IS
DIFFERENT. 2, 3 QR 4 ELEMENTS
6, 10, 15 AND 2011t
Unique Fully Sealed Coils.

Hi'CI-Close
Coupled capacity
hat loaded Yagi with
optimized
performance. Ideal
for small spaces.
Send for full Spec.
sheet..NOW!
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WE DESIGN -WE MAKE -WE SELL -DIRECT.
/ At manufacturers prices -you get best value.

\
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AND PRICES OF ALTRON PRODUCTS. \ ISEND S.A.E. FOR FURTHER DETAILS
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 MO 

ALLWELD ENGINEERING
Factory 6, 232 Selsdon Road, I

South Croydon, Surrey, CR2 6PL.
Tel: 01-680 2995 (24 hr) 01-681 6734'

 iimt ame emit

MC 60A
MC 55
MC 35S
MD I B8
MC 43S
CS 100
LI' 30A
SP 40
HS 7
YH77
HS 5
AEA

18NrbTAL-771"
electronics

SITUATED AT SOUTHERN END OF M23
EASY ACCESS TO M25 AND SOUTH LONDON

WE ALWAYS STOCK A GOOD SELECTION
OF FREQUENCY REFERENCE BOOKS

HF RECEIVERS
.

'coin
Kenwood
Kenwood
Kenwood
Yaesu
Yaesu

IC R7I
R2000
VCIO VHF Converter
R5000
FRG 8800
FRV 8800 VHF Converter

£ (c&p)
83275..0000

595.00 ( - ) ..
161.94 ( - )
855.00 ( - 1 1.I.1 \ ,C639.00 ( - ,
100.00 ( - ) 00

t's

1138.81 ( - ,
- ) @ ci:),

1695.00 ( - ,
862.00 ( - ) 8_, -.IT
659.00 ( - ) "" "..-N

1976995."0000 (1 --
)

614 i
1550.00 ( -
949.00 ( -

Icom IC 751A 1465.00 ( - , 614 C:1

aesu 7 00 hort wave istening . -00 .00)
YaesuYaesu FC 757AT 349.00
Kenwood AT 230 208.67 (2.50)
Kenwood AT 250 auto 366.00 ( - )

HF TRANSCEIVERS
Kenwood
Kenwood
Kenwood
Yaesu
Yaesu
Yacsu
Yaesu
Icom

TS 930S
TS 440S
TS 140S
FT 747GX
FT 980
FT 757GX 11
FT767GX
IC 735

Featured transceiver Yaesu FT 747GX
LOW COST,
HIGH QUALITY,
HF MOBILE

£659.00
VHF HANDHELD RECEIVERS

Signal R537S Airband 69.51 (2.00,
Sony Air 7 249.00 (
Sony PRO -80 Receiver

AM/FM/SS/3/ 1 I 5KHz-223 MHz 349.00 -
Icom IC R7000 957.00 ( - )
Yacsu FRG 9600M 60-950 MHz 509.00 ( - )
AOR AR 2002 487.00 ( - )
Si, nal R535 "A. b d"
2M TRANSCEIVERS

Kenwood
Kcnwood
Kenwood
Kenwood
Kenwood
Kenwood
Kenwood
Yaesu
Yaesu
Vaesu
[corn
Icom
Icon,
Icom
Icon/
'corn

TH 205E Handheld
TH 215E Handheld
TH 21 E Handheld
TR 751E 25w multimode
TS 711E base station
TM 221 ES 45w FM Mobile
TH-25E Handheld NEW MODEL
FT 211 RH 45w FM Mobile
F"I'290R11 Multimode
FT 23R Handheld + FN BIO
IC 2E Handheld
IC 02E Handheld
IC 28E 25w mobile
IC 275E base station inc. S.U.
IC 3200E 23.1/70cm FM mobile
Micro 2 Handheld

215.26
,252.13

189.00
599.00
940.00
317.30
258.00
309.00
429.00
255.70
225.00
269.00
359.00

1039.00
556.00
239.00

70cm TRANSCEIVERS
enwoo 41 andhe d

Kenwood
Kenwood
Kenwood
Yaesu
Yaesu
Icom
I coin
Icom

"I'S 811E base station
TH 405E Handheld
-rH 415E Handheld
70cm module for FT 726R
FT 73R Handheld + FNB I 0
IC 04E Handheld
IC 475E base station inc. P. S.U.
IC 48E FM Mobile 25w

STATION ACCESSORIES
0 s  icrop one

Desk Microphone with Pre -amp
Mobile Microphone with Control Box
Hand Microphone 4 pin
Base Microphone
up/down Hand Microphone 8 pin
Mobile Speaker
LOW Pass Filter IkW
Mobile Speaker
Miniature Headphones
Light de Luxe Headphones
Deluxe Headphones
PK 232 6 Mode Terminal Unit

VS 1 Vttice Synthesizer Module
GC5 ICOM World Clock
CD600 CW and RTTY De -coder
KPC2 Kantronics Packet Communicator
Kent Morse Key Kits
Kent Twin -paddle Morse Key Kits

- a un
Bricomm Balun 4:1 1kW
Bricomm 7.1 MHz Epoxy Traps (pair)
Self Amalgamating Tape 10M x 25mm
T -piece polyprop Dipole centre
Small ceramic egg insulators
Large ceramic egg insulators

UKM 67 OW lose coax 50 ohm per metre
UR 76 50 ohm coax dia. 5mm per metre
UR 70 70 ohm coax per metre
UR 95 50 ohm coax dia. 2.3mm per metre
4mm Polyester Guy Rope (400kg) per metre
50 metres 16 swg hard drawn copper wire
75 ohm Twin Feeder Light Duty per metre
300 ohm Slotted Ribbon Cable per metre

0
ICOM [YAESUI

1095.00
273.18
298.85
349.00
275.70
299.00

1125.00
449.00

 . a :

88.22
52.67
21.72
79.00
22.22
13.50
32.26
21.06
15.80
19.99
37.54

269.95
32.26
43.00

215.14
159.00
29.50
38.50

13.80
10.95
4.25
1.60
0.65
0.85

-
C ----
( -( -

1.4

VJ

z7ti

INM

aga

O
aW

(1.00)

T.70 Z

(1.00) p.
(1.00)

) el, pao
8or;.

(1.00)
(1.00) w
(1.00)
(1.00)
(3.00) 6T4
(1.00) 8, cin(2.00) ."
(2.50) //e4
(2.50)
(2.50) 6L12.50) 0/0.4

(1.00))
44 0.4

(1 . 50 ) r j
(0.75)
(0.25,
(0.20)
(0.20)

o. to. rj.i
(0.10,(0.10, -
(0.10)
(0.10)
(1.50)
(0.10)
(0.10)

0.30
0.35
0.40
0.25
6.95
0.20
0.32

Mail Order & Retail.

BREDHURST ELECTRONICS LTD.
High Street, Handeross,
W. Sussex RH17 6BW (0444) 400786
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PROSECUTION
In the latest of a recent string of
successes on the part of DTI investi-
gators an unlicensed radio operator
appeared before Bedford Magistrates
on Monday, April 25th, to hear him-
self fined a total of nearly three

of installing a combined VHF/UHF
amateur transceiver. He was fined six
hundred pounds on each of the first
four charges and four hundred
pounds in respect of the amateur
bands. Mr Myers was also ordered to

In a recent case a radio pirate operating in
Bedfordshire discovered that he would lose more than a
few Pieces of Eight for his trouble - Keith Townsend,

G4PZA, has the story.

thousand pounds for a number of
wireless telegraphy offences. The
magistrates also ordered that he
should forfeit transmitting and ancil-
liary equipment valued at between
four and six thousand pounds.

Aeronautical Interference

On various dates during Novem-
ber of last year, transmissions within
the 6MHz aeronautical band had
been traced to the home of one Mr L
Myers and a subsequent visit by R IS
officials uncovered the fact that this
was not the only band in which he
had been taking an interest. DTI
officials were able to seize three
transceivers, a Trio 930S, a Yaesu
FT726R and an FT102, along with a
Butternut HF antenna, a 100 watt
linear amplifier, computer equipment
and a variety of microphones, spea-
kers and antenna tuning units from a
number of manufacturers. There can
be no doubt that Mr Myers was very
well equipped for his clandestine
hobby.

Court Appearance

At his court appearance Mr
Myers was charged under Section
1(1) of the Wireless Telegraphy Act
(1969) with four counts of illegally
installing radio transmitters designed
or adapted for transmission within
the band 6.535MHz to 6.685MHz,
which is allocated exclusively for
aeronautical use, and a similar charge

pay £150 toward prosecution costs
and all of the confiscated equipment
was ordered to be forfeited, bringing
the total penalty to somewhere in the
region of a staggering ten thousand
pounds.

Penalty

At a casual glance this might
seem to be a severe penalty but the
magistrates had clearly been aware
of the potential danger of unauthor-
ised operation within a band desig-
nated for the direction of air traffic
and there can be no doubt that the
fines imposed were intended to dis-
courage others who might feel
tempted to join in on this band, the
main purpose of which is to relay
flight information to aircraft above
the north Atlantic. Under the terms of
International Radio Regulations 3630

(Article 50) "any band allocated to
the aeronautical mobile radio service
is reserved for communications relat-
ing to the safety or regulation of
flights . . . along national or inter-
national civil air routes".

Pilots Comment

Asked to comment on the dan-
gers posed by Mr Myers and others
pirating,the aeronautical bands, one
experienced pilot commented. "The
possibilities are too frightening to
contemplate. These and other HF
frequencies are used mainly for ssb
transmissions between ground con-
trol stations and aircraft flying long
distances. The types of message car-
ried might include directions for
avoiding an area of bad weather or
instructions to divert to an alternative
destination, perhaps because an air-
port is fogbound. On does not need a
vivid imagination to understand the
risk to both passengers and crew of
such a message being drowned out
by some idiot who wants to talk to
the Italians and can't be bothered to
obtain a proper licence and use pro-
perly authorised bands." He con-
tinued, "Authorised equipment with-
in the aeronautical HF band is not
accessed by selective calling, so that
any unlicensed transmission poses a
very real threat to any aircraft which

STOP PRESS
Mr L Myers - Appeal to Luton Crown Court
This appeal was heard on 24 June 1988, and the Judge ruled that the sentences, fines and
Forfeiture Order imposed on Myers by Bedford Magistrates on 25 April 1988 were entirely right.

In relation to the sentences and fines he made two further judgments: -

1. In order to show the public how serious these offences are, for the charge of using
(6.69MHz) on 29 November 1987 he sentenced Myers to two months
imprisonment, suspended for two years.

2. The fines imposed should be related to Myers' means, and so he reduced the original
total fine from £2,800 to £1,000, i.e. £200 for each of the five charges.

Myers was ordered to repay the above fine, including the original prosecution costs of £150
at a rate of £80 per month.

The original Forfeiture Order still stands.
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"I'm only minding it for a friend"

is legitimately operating on the fre-
quency in question. Piracy is a very
real danger to air travellers and must
be stamped out at all costs, before it
leads to disaster!

Pirate Investments

Whilst it would be unrealistic to
suppose that radio piracy can easily

be eradicated, the most puzzling fea-
ture of a case such as this is perhaps
not the unauthorised and potentially
dangerous use of such a vital part of
the spectrum, but the fact that
although an amateur licence is avail-
able to anyone who is prepared to put
in a little effort, there are still those
prepared to invest very heavily in
illegal operation, despite the fact that

their actions are likely to attract very
heavy penalties which could even
include a term of imprisonment.
Although some expensive equipment
was involved in Mr Myers' case, this
is by no means the first instance of
pirates having been found in posses-
sion of literally thousands of pounds
worth of radio equipment and yet,
even knowing the risk involved, there
always seems to be one more mis-
creant prepared to tread the same
path.

As to illicit frequencies, whilst
pirating the amateur bands can be a
nuisance, there can be no acceptable
excuse for hijacking such vital fre-
quencies as those used by Mr Myers
and others, who seem to put their
own pleasure before the safety of
others. Clearly Bedford magistrates
take the same view and have issued
an unequivocal warning to anyone
prepared to put the safety of others
at risk. The 6MHz band has been
something of a haven for unlicensed
operators for at least the last thirty
years but the cost of getting caught
may now start deterring such
activities.

)
DATONG
ELECTRONICS LIMITED

AUDIO FILTERS
MODELS FL2, FL3, FL2/A

Model FL3 represents the ultimate in audio filters for
SSB and CW. Connected in series with the loudspeaker, it
gives variable extra selectivity better than a whole bank of
expensive crystal f ilters In addition it contains an
automatic notch f ilter which can remove a ''t fner-upper"
all by itself Model EL2 is exactly the same but without the
auto -notch Any existing or new FL2 can be up -graded to
an FL3 by adding Model FL2/A conversion kit, which is a
stand atone auto notch unit. Datong filters frequently
allow continued copy when otherwise a 000 would have to
be abandoned.

FL2 E89.70 FL3 E129.37 FL2A E39.67

ACTIVE RECEIVING ANTENNAS
Datong active antennas are ideal for modern broadband

communications receivers - especially where space is

 highly sensitive [comparable to full-size dipoles]
II Broadband coverage [below 200 kHz to over 30 MHz]
 needs no tuning, matching or other adlustments.
MI two versions AD270 for indoor mounting or AD370

[illustrated] for outdoor use.
III very compact, only 3 metres overall length
 professional performance standards.
El both include mains power unit.

AD270 E51.75 A0370 E69.00

MORSE TUTOR
The uniquely effective method of improung and maintaining

Morse Code proficiency.Effectiveness proven by
thousands of users world-wide.
 Practice anywhere, anytime at your convenience.
II Generate a random stream of perfect Morse in five

character groups
 070's unique "DELAY" control allows you to learn each

character with its correct high speed sound. Start with
a long delay between each character and as you
improve reduce the delay. The speed within each
character always remains as set on the independent
"SPEED" control

 Features long life battery operation, compact size,
built-in loudspeaker plus personal earpiece.
E56.35

Our full catalogue plus further details of any
product are alienable free on request. Dealers in
most countries, please send for list.

Credit cards accepted.
Goods normally despatched within 3 days

subject to alienability. All prices include V.A.T. P. P.

Datong Electronics Limited, Department RC Clayton Wood Close, West Park. LEEDS. LS16 60E
Tel [0532] 744822 (2 lines)

READ ALL ABOUT IT!
IN THE SUMMER '88
Cirkit CATALOGUE

.ka:4sou

ASODUIlqiill

09

Discount vouchers, competition, free gift and,
of course, the latest new products.

Available at your newsagent or direct from
Cirkit at the address below.

PRICE £1.30

Ciddt r Access

Cirkit Distribution Ltd.
Park Lane, Broxbourne, Herts EN10 7NQ
Telephone (0992) 444111 Telex: 22478
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LETTER OF THE MONTH

Dear HRT, I was astonished by
Martyn Bolts letter proposing the next
AGM of the RSGB should be held in
Cleckheaton Town Hall. I had no idea
'Cleckheaton was the centre of the UK!

The RSGB should, however,
consider my locality (Breacon, Powys).
Not only would Bwlch Village Hall be
much cheaper to hire than Cleckheaton

Town Hall, but it has the additional
advantage of being right on the middle
of nowhere. But, beware, once the
participants have tasted local
hospitality they won't want to go
anywhere else and AGMs will be held
monthly!
Bruce Carter, GW8AAG

OK - Bwlch Village Hall it is then.
We'll be sending you the £10 as a
booking deposit!

Editorial Prejudice?
Dear HRT, I was astounded by your

reply to the letter from Sam Manne,
ZS6BBW, published in the May issue of
HRT. Your comments could equally well
apply to many countries of the world
but only South Africa is singled out
because it is 'smart', 'with -it', 'the done
thing' and also very easy to jump on
the bandwagon of anti South African
rhetoric. The conscience of many
people seems to be very selective
indeed and the ruthless subjugation of
Estonia, Latvia and Lithuania (to name
only three!) by the Russians passes
without care or comment.

You prejudice reminds me of
odimis politicians who visit South
Africa, head immediately for Soweto
and condemn the conditions there, yet
refrain from visiting or commenting on
the dreadful slums of Kinshasa, Nairobi
or even Rio.

We, as radio amateurs must either
'shut up' about politics or not be
selective. You have chosen the easy,
glib, hypocritical option.
A Tait GM4LBE
I would make two points here. Firstly,
the reason South Africa came in for
criticism was that my reply related to a
letter sent in from South Africa.
Secondly, just because South Africa
alone was mentioned it should not be
assumed that one 'supports' equally
odious regimes elsewhere in the world!
- G4IRQ

Secondhand Radio
Dear HRT, I was interested to read

the letter by Ron Taylor and your reply
in the January '88 issue of HRT. I agree
with Ron that many newcomers to the
hobby must be horrified by the big
glossy ads and price tags of £1000

plus, add all the extras and a final
figure of £2000 is nearer the mark. I
wonder how many newcomers to the
hobby look at the secondhand ads in
your magazine alone, looking at all the
numbers and names, wondering what
they are, what they do and what they
look like.

Perhaps more importantly, whether
a fair price is being asked for the
equipment involved. Unless one has a
source of magazines going back to the
early 1970's showing the glossy ads of
the day the newcomer may not be able
to find the answers or find out what
the variations of that equipment were
along with the optional extras that
were available. I cannot remember any
magazine printing a comprehensive
listing of older Yaesu, Trio (Kenwood),
Icom and KW equipment from the early
1970's.

In a previous magazine you
reviewed a commercial receiver with a
price tag of £3000 or so; I was
intrigued as to the reason why you
reviewed such a receiver. I would
imagine that such a receiver must find
a very limited market with your
readers. With the control systems used
on that receiver it would be beyond a
lot of people to repair or service and to
send that off to the manufacturers
would prove very costly indeed. After
using some of that company's
equipment professionally I know that
certain types can be very 'awkward'
especially when special tools may be
required before you can even start.

Having said that, why not run an
article on available surplus equipment?
Equipment that has a more interesting
price tag and in many cases built to be
serviced easily in the field with basic
test equipment using cheap, commonly
available components. Equipment that

is designed to take 'stick' which will
not 'fall over' at the operators first
mistake. The most commonly known is
probably the Racal range of receivers,
the older RA17 and 117s but newer
solid state ones are also on the surplus
market now along with equipment
from Eddystone/Marconi, Redifon and
Plessey to mention but a few. I use a
pair of Redifon 551 receivers with
matching exciter and linear amp, the
receivers were bought for just over
£200 in good condition and like most
surplus equipment they do not have
whistles, bells and clocks built in, but
then I.can buy a clock down the road
for a fiver, can't I?

I believe there is a strong call for a
magazine to redress the balance of all
the glossy ads with glossy prices. I

would imagine that a good many of
your readers buy your magazine to
persue the secondhand adverts looking
for the first pieces of equipment at a
price they can afford. Why not be the
first magazine that caters for this need
showing that good equipment is
available if only you know what to look
for. HAM RADIO TODAY! It doesn't
have to be HAM RADIO £1000+!
Derek Riddle G4BMR

Certainly fair comment Derek, there is
a growing demand for equipment
which will not break the bank - and in
some measure the manufacturers are
responding to this with their budget
rigs such as the Yaesu FT747 and
rumour has it, lcom aren't far behind.
As for good second hand rigs we have
featured second hand gear in the past
and there is another series already in
the pipeline, in addition to our very
popular ex-PMR conversion articles.

The reasoning behind the £3000+
receiver article was simply that readers
might want to know how their
equipment compares to professional
grade gear. We also reviewed the top
of the range Icom transceiver recently,
which at around £4,500 can't be
described as exactly cheap - yet our
information suggests that at least half
a dozen of these have already been
sold!

Our hobby seems to be broadly
divided into two camps, those who are
willing and able to pay the prices asked
for new gear and those who won't or
can't. As secondhand prices seem to
track the cost of new equipment even
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I'M VERY KEEN ON
COMPUTER GAMS

this avenue is closed to those of
limited means and may go a long way
to explain why - as David Evans
mentioned in RadCom recently - less
than 200 members of the RSGB are
below the age of 18.

As far as the balance of coverage
in HRT is concerned, you're probably
aware that we have recently
undertaken a readers survey and as
soon as the data from that has been
processed we will be looking at how or
if readers want their magazine to be
changed.

Finally - if you feel that there is a
need for such articles we would always
welcome contributions! - G4IRQ

RSGB Ostriches?
Dear HRT, After many articles and

letters, and contributing myself, the
RSGB are like a flock of ostriches with
their heads buried in the proverbial
sand and pampering to the establish-
ment - they are splitting hairs over the
introduction of a novice licence. Let's
simply call it a novice licence, after all
we all have to start somewhere.

Next, why say they are aiming at
the 11-16 years age group; that's not
on, it smacks of age discrimination.
This method is used by modern day
employers - if you are over 30 you are
too old. One would have to be careful
about this, the RSGB could be taken to
task especially as the rules state over
14 years, the issue of a novice licence
should be. . . to those that are taking
instruction for their RAE or any person
having passed one of the two papers.
This would perhaps spur them to
greater effort.

Personally I would increase the
age limit to 18; there are enough teeny-
boppers on CB. I dread the thought of
letting them loose on HF. I myself
would not like the idea of infringing on
the HF bands until I was proficient to
do so. Also why not issue the novice

REALISTIC ENouqoNOT MY SCENE
OLD MAN

NOT NEARLY-

licence to operate on all the modes on
the 26.965 to 28.205MHz band, those
that illegally use this band on all the
modes try very hard to be very
responsible operators and there are
some excellent linguitst amongst them,
so what better way for the RSGB to
increase its membership and get some
credibility and not be old stick-in-the-
muds. It will also give them more
muscle to fight the privatisation of the
radio spectrum by the DTI.
J H Clifton
Like any organisation the RSGB does
some dumb things, but it also does
some smart things too - what is
dumb and what is smart does, of
course, tend to depend on your point of
view! We should ask ourselves what
the chances would have been
concerning the allocation of 50MHz
and 70MHz if there had been no
national society to negotiate for the
amateur radio fraternity.

As for the accusation that the
RSGB has 'given in' to the
establishment over novice licences, my
view is that most administrations tend
to obey Newtons Laws - ie. a body
will only move when a force is applied
to it - so unless the DTI had wanted
something to do one rainy afternoon
there would be no novice licences -

no new band allocations.
You also mention 'ageism' in your

letter - but surely you are guilty of the
same charge if you see yonger people
as 'teeny-boppers' who will abuse the
bands, are we 'oldies' really any better?
- G4IRQ

Was 'Against', now 'For'
Dear HRT, I used to be one of

those people who was vociferously
against the introduction and
implementation of a novice licence in
the UK. I saw it as the demise of
amateur radio. I now subscribe to the
opposite view.

Our hobby desperately needs the
enthusiasm and youthful imagination
that a novice or student licence, call it
what you will, might possibly bring to
amateur radio.

Unfortunately there are many
amongst us whose Draconain and
shortsighted views would suffocate
any such innovation. These same
maybe, disillusioned people, would
rather have amateur radio become an
exclusive and elitist clique. We must
reject this retrograde ideology if our
hobby is to perpetuate its inventive
spirit.
R Howes

f10 FOR THE LETTER OF THE MONTH

You've got a gripe about the bandplans, or you're sick of being
wiped out by next door's microwave. Or maybe you've been bowled
over by the excellent service from your local radio shop.

Whatever you've got to say about amateur radio say it here in
the letters column and you could win yourself f 10 for writing the
letter of the month.

Send your epistles to: Letters Column, Ham Radio Today, ASP
Ltd, 1 Golden Square, London W1 R 3AB.
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ICOM have a winning line-up for fixed, portable and
mobile operations. The deluxe "75" series of trans-
ceivers offers a new standard of excellence from VHF
to UHF communications. Each compact all mode unit
delivers maximum performance, reliability and ease
of operation.
The "75" series transceivers feature 99 tunable
memories, twin VFO's, pass band tuning, I.F. notch,
noise blanker and CW break-in. The scanning modes
include memory scan, mode scan, programmable scan
and frequency skip.
These transceivers can be used in a variety of ways, for
propagation experiments, satellite communications,
moonbounce, D'xing or straight rag chewing contacts.
When high speed digital systems such as PACKET or
AMTOR data communications are used then the ICOM
DDS system provides a lock -up time of just 5msec.

2 Meters
ICOM's 25 watt IC -275E is a superb transceiver for
contest operating and for general DX working. This
prestige 144MHz multimode is also available as a

IC -275H 100 watt version, which requires an external
AC supply.

70cms

Enjoy 430MHz operation with the 25 watt IC -475E, or
go high power using the IC -475H. An optional CT -16
Satellite Interface Unit is available for combining ICOM
"75" transceivers for easy tuning.

6 Meters/10 Meters
The 10 watt IC -575 covers 28-30MHz and 50-54MHz
and includes the AC supply. Join in with the recent
openings to the U.S.A. with this superb transceiver.
Also to be released soon is the IC -575H 50/100 watt
high power version, which will operate with an external
AC supply.

With the introduction of the "75" series you now have
all the technical quality you'll need to enjoy VHF and
UHF communications. For more detailed information
on these transceivers contact your local ICOM dealer
of ICOM (UK) Ltd.

Icom (UK) Ltd.
Dept HRT, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.
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Count on us!
NEW IC-2GE/4GE
FM Handportables
Features:
 Rugged and compact
 High Power option
 Power saver circuit
 20 memories
 Scanning
 Compatible with ICOM accessories

The latest range of handportables from ICOM fulfill
the most important criteria for a handheld transceiver.
They are small, rugged and easy to operate.
The 3 watt RF output is a compromise on battery life
against power output, but for those who require extra
punch, these sets can deliver 6/7 watts when used with
the BP7 or external 13.8v DC. On receive, the power
saver circuit reduces current drain automatically but
can be overridden for packet operation.
The 20 memory channels can store all your favourite
simplex and repeater frequencies, and with the prog-
rammed scan and memory scan functions there is no
need to manually search for activity. The IC-2GE/4GE
utilise most existing ICOM handheld accessories plus
a new line of carrying cases. If you are expecting to be
outdoors this summer or looking for your first hand -
portable transceiver, the ICOM "G" series will take a
lot of beating.
Shortly to be released
is the ICOM IC-12GE
23cm portable
equally' as
exceptional as
the IC-2GE
and IC-4GE.

Actual Size 

Helpline: 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 (corn equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you.
Datapost: Despatch on same day whenever possible.
Access & Barclaycard: Telephone orders taken by our mail order dept, instant credit & interest -free H.P. VAA
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The electronic paddle described in
this article is designed to be used in
place of a conventional mechanical
paddle. Operation relies upon two
touch sensitive pads which replace
the mechanical dot and dash levers

inverter IC.
IC1a, R1 and C4 form a 60kHz

square -wave oscillator and as the
output drives two identical circuits,
operation of only the dot circuit will
be considered here. The dot paddle

Terry Grice, GP4SL, delves deeper into the pond of
electronic morse with a rather unconventional paddle

unit.

found on a conventional paddle unit.
Although initially designed for use in
conjuction with the 8044 Electronic
Keyer published in the July and
August issue of HRT the paddle is
equally capable of operating other
keyers which have their dot and dash
inputs switched to a common OV rail
during use. Most commercial keyers
use this arrangement.

Circuit Description
The complete circuit, shown in

Fig.1, is based around a single
40106E3 CMOS hex schmitt trigger

capacitively couples the signal from
the oscillator output at pin 8 to the
input at pin 13 of buffer IC1b. The
inverted square -wave signal present
on the output pin 12 rapidly charges
C5 through D1 to 5V (logic 1). This
steady DC level present at the input
(pin 11) of the final buffer IC1c is
inverted, resulting in a OV level (logic
0) on the output at pin 10, as Q1
receives no base drive it does not
conduct. This is equivalent to open
dot contacts.

When finger contact is made
with the dot touch -pad the signal

reaching the input of IC1b is severely
attenuated through body capaci-
tance to ground. When RV1 is cor-
rectly preset the DC voltage present
on the slider will hold pin 13 at logic
1, resulting in a logic 0 appearing on
pin 12. This allows C5 to discharge
through R2 placing a logic 0 on pin 11
of IC1c. The logic 1 now available on
pin 10 sources current via a current
limiting resistor R3 into the base of
Q1 causing the transistor to saturate
and remain in its conducting state as
long as finger contact is sustained
with the touch -pad. This condition is
equivalent to closed dot contacts.

Operation of the dash circuit is
identical to that described for the dot
circuit where IC1d and IC1e replace
IC1b and IC1c respectively. IC1f
serves no purpose and has its input
grounded.

To ensure reliable operation it is
necessary to provide a stable DC
power source. For this reason REG1,
a 5V positive voltage regulator, has
been employed. A standard 78L05
regulator may be used, however the
drawback associated with using
this device is in the 2V dropout
voltage lost between the input and
the output terminals. Alternatively, a
LM2931AZ-5 regulator can be instal-
led. This device features a very low
dropout voltage - less than 0.6V -
allowing the battery to be used right
up to the end of its useful life, ie. when
it reaches a terminal voltage of 6V.
Furthermore, the quiescent current
drawn is also very low, maximum
operating current being in the order of
a few hundred micro -amps, resulting
in very long battery life. Capacitors Cl
and C2 respectively provide regulator
input and output decoupling; whilst
C3 provides DC smoothing - note
that it is essential to include this com-
ponent with a value no less than
100uF when using the LM2931 regu-
lator in order to maintain output
stability.
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PCB Construction

The artwork for a single -sided
PCB is shown in Fig.2, refer to Fig.5
for the component layout. PCB holes
for components RV1 and RV2 along
with the seven holes 'a' to 'g' which
accommodate veropins need to be
drilled 1mm diameter, identify the
single PCB fixing hole to the right of
Q1 and drill this to provide M3 clear-

ance. All other PCB component fixing
holes are drilled 0.8mm diameter.

Commence assembly by solder-
ing the seven veropins and the two
PCB links, LK1 and LK2, into place.
Next install and solder resistors R1
and R5, presets RV1 and RV2, and
capacitors C1 to C6 onto the board,
being careful to observe the correct
polarity when installing C3. Mount a
14 pin DIL IC socket, check orienta-
tion and solder down Do not install
IC1 at this stage.

Now install diodes D1 and D2,
transistors Q1, Q2 and voltage
regulator REG1 and check for correct
insertion. Use of a heatshunt on each
leg is recommended -a croc clip will
suffice.

The artwork for the dot and dash
touchpads is given in Fig.3 and are
manufactured from 1.6mm
70micron double -sided copper clad
board. The artwork only shows the
innermost side of each pad but prior
to etching the outermost side (the

\i(O
i'drsELECTRONIC O'er

PADDLE. `

Fig. 2: PCB board
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Fig. 3: Dot and dash
touchpads (Right - dash;
Left - dot)

side with which finger contact is
made) must be masked off to prevent
the copper being etched away. At
least one side of the cross -plate must
be void of copper. After etching, two
0.8mm diameter holes should be
drilled in each touchpad and a spot -
face cutter or small drill is used to
remove copper around the holes on
the unetched side of each pad. Iden-
tify the location for the spacer fixing

hole on each pad and drill for M3
clearance. The touchpads and cross -
plate can now be cut and shaped by
filing to the inside of the lines.

The pads on the prototype were
tin-plated, and although this process
is not essential for reliable operation
it does provide a more aesthetically
pleasing appearance. As an alterna-
tive, silver conductive paint could be
used. Next place a 15mm length of

22 swg tinned copper wire through
each 0.8mm hole and solder into
place then bend each wire down-
wards forming a right-angle approx
2mm away from the pad. Connect
the two pads together using a 10mm
insulated spacer, after which the
assembly may be mounted onto the
PCB and soldered into place. When
PCB assembly is complete trim all
component leads as short as possible
as the board sits close to the case
when installed. A final check of the
soldering is recommended to ensure
that all leads have been soldered and
no solder bridges exist. Drill a M3
clearance hole in the crossplate and
set this aside for use at a later stage.

Construction and Wiring

Referring to Fig.4 and Fig.5 begin
by forming a slot in one end of the
case. One simple method of doing
this is to drill a series of small holes
horizontally across the top of the slot
below a scribed line and saw up each
side of the slot until a hole is reached
then, using a pair of strong pliers, the
unwanted metal can easily be snap-
ped out. Finish off by filing the slot to
shape removing any sharp edges.

Fig. 4:
Case construction
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Next drill two 6.4mm 11/4 " holes in
the opposite end of the case along
with an M3 countersunk clearance
hole in the top of the case and bebur
all three holes. The dividing plate can
be made from an offcut of 1.6mm
copper clad board so drill and debur
a 6mm access hole and remove the
upper two corners of the plate as
shown so as to provide a good fit.

Insert a 6.4mm " ) grommet
into hole 'b'. A durable label for switch
SW1 may be manufactured by photo-
copying the legend shown in Fig.6
onto a piece of thin card: This is
covered with clear protective film and
a strip of double sided adhesive tape
is attached to the back. The label is
then trimmed to size. Align the lower
edge of the label with the lower edge
of the upper case housing and care-
fully locate the label over hole 'a' and
press into place. SW1 should now be
installed, taking care not to over -
tighten the fixing nut as this will
wrinkle the protective film. A 90mm
length of 1/2 " x 2" mild steel section
is fixed into the case lid using epoxy
adhesive. This added weight ensures
that the paddle stays put when in
use! Other materials may be used
according to availability however the
dimensions stated should not be ex-
ceeded. Use a file to remove any
sharp corners and edges before in-
stalling, and fit four self-adhesive
rubber feet to the case lid.

The PCB can now be installed.
Insert an M3/25mm countersunk
head screw through hole 'd' and place
an M3 x 3mm metal spacer over the
screw. A metal spacer must be used
to provide a connection between the
PCB OV and the case. The four PCB
guides should be reduced to one
notch and used to position the board
as illustrated. The paddle crossplate
is now dropped into place ensuring
that the copper free side is in contact
with the touchpads, then the PCB is
secured using an M3 lockwasher and
nut.

The unit may now be wired. Take
care to observe the correct polarity
when soldering the battery connec-
tor leads to the PCB - two lengths of
7/0.2 or similar instrument wire can
be used to wire SW1 to the PCB via
the dividing plate access hole. The
two -core screened cable takes the
same route, leaving the case through
the grommet, the other end of this
cable being attached to PL1. Select a

Fig. 6:
Label for SW1

F

cable which fits snugly into the
grommet - if required a cable tie may
be placed around the cable close to
the grommet on the inside of the case
to prevent the cable being pulled out.

The prototype housing consisted
of an aluminium die cast box sprayed
matt black, but a suitable pre -
lacquered case is also available.
Details are provided in the compo-
nents list.

Test and Setting -Up

Insert IC1 into the PCB holder
observing both orientation and
CMOS handling precautions. Set RV1
and RV2 to the fully counter -clock-
wise position. Place SW1 to the OFF
position and connect a voltmeter set
to the 10V range across the output of
the voltage regulator, two convenient
points are LK1 for the meter positive
lead and the bottom of R4 for the
negative lead. Connect a 9V PP3
battery, and with SW1 closed 5V
should register on the meter, at a
current in the order of several
hundred micro -amps. Disconnect
one side of the battery connector and
insert an ammeter set to read lmA or
greater to confirm this. This reading
may be taken again on completion of
the setting -up routine, however even
with both touchpads 'on' the total
current drain will be less than 1mA.
All being well insert PL1 into the key
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socket of the electronic keyer, make
finger contact with the dot touchpad
and adjust RV1 until dots are pro-
duced by the keyer, if possible use a
plastic or other insulated adjustment
tool. Next make contact with the
dash touchpad and adjust RV2 until
dashes are produced by the keyer.

Touching both paddles (squeez-
ing) should cause the keyer to gene-
rate a string of alternating dots and
dashes, if this is not so, fine adjust-

ment of RV1 and/or RV2 is required.
This should be done whilst sustaining
contact with both touchpads. A final
adjustment to either or both potentio-
meters may be required to cause the
touchpads to respond to finger touch
rather than finger proximity. Once
satisfactory settings are obtained the
paddle unit will provide reliable opera-
tion. This completes the setting -up
procedure of the Electronic Paddle
which is now ready for use.

A plain aluminium diecast box
may be obtained from:-
Verospeed, Boyatt Wood, East-
leigh, Hants S05 4ZY.
Tel. No: 0800 272555.
Price: £2.51 (inc. VAT); Order No:
86 - 20102B.

A pre -lacquered hammertone
grey case, p.c.b. guides and
M3 x1Omm spacer can be ob-
tained from: -
Maplin Electronic Supplies Ltd,
P.O. BOX 3, Rayleigh, Essex SS6
8LR. Tel. No: 0702 554155.
Diecast box. - Price: £3.30 (inc

VAT); Order No: DCM5004.
P.C.B. Guide. - Price: £0.08 (inc
VAT); Order No: XR72P.
Ins. Spacer. - Price: £0.74 (inc
VAT) (pack of four); Order No:
FS 36P.

LM2931AZ- 5 can be obtained
from: -
Electromail, P.O. BOX 33, Corby,
Northants NN17 9EL. Tel. No:
0536 204555.
Price: £1.43 (inc VAT); Order No:
630 - 702.

All other components are readily
available through normal outlets.

Componqnts List

RESISTORS

R1 10k
R2, 4 470k
R3, 5 47k
RV1,2 47k hor. s -min preset
All 0.33W 5% carbon film unless
specified.

CAPACITORS

C1, 2
C3
C4
C5, 6

47nF ceramic
100uF 10V elect.
3n3 polyester
47nF polyester

SEMICONDUCTORS

D1, 2 1N4148
Q1,2 2N3704
REG1 LM2931AZ-5 or

78L05

MISCELLANEOUS

SW1 sub -min toggle SPST
PL1 " stereo jack plug
I.C. holder 14 pin, battery clip
PP3, veropins, t.c. wire 22s.w.g.
inst. wire 7/0.2, 2 -core screened
cable, rubber feet.

TINY - 2
from Par -Comm

AX25 That won't
This is the very latest in
Terminal Node Controllers from
the USA .

Its small Size, Weight, and low
power consumption make it an
ideal TNC for portable or
continuous use.

Because it is 100% TNC 2
Compatable it WILL run
NET/ROM and TCP/1P. So offers
a very inexpensive path for
setting up 'OW stations.

Additional commands enhancing
BBS messages also make the
TINY -2 ideal for BBS use.

Using a 3105 modem chip the
TINY -2 offers superb filtering
and demodulation of incoming
data.

A modem disconnect header is
provided for future high speed
modem connection.

cost you a Packet
FEATURES

Baud Rates 300 to 19200

V1.1.5 Firmware

RS232 and TTL Computer 1/Face

32K EPROM

32K RAM - Battery Backed Up

Z80 CPU (2.46/4.92 MHz)

Modem Disconnect Header

TCM3105 Modem IC

9-16V dc Operation

200 mA (NMOS) , <40mA (CMOS)

Size 7.5" x 5" x 1"

Complete with Manual.
Connectors, and 1 year guarantee
for f 109.95 (NMOS Version)
Including VAT.

Available from:

Andrews Computer Services Ltd..
6 Ash Hill Close,
Bushey Heath,
Hertfordshire.
WD2 IBW.
Telephone : 01950-9381(24Hour Ansaphone Service)

0860- 367676 (Mobile Phone)

q?. cElectronic8
Professionally designed equipment for Amateurs

216m TRANSVERTER

25w pep

2/4m TRANSVERTER

25w pep

£179

- £4 p&p

0239
- £4 p&p

The superb audio qualities of this
transverter have proved it to be a market
leader. If you are looking fcr a low cost.
high performance way of getting on the
exciting 6m band, this offers 25w pep when
used with your own 2m transceiver input
up to 3 watts or use with 7d8 attenuator
(10w !fp) C22 - C2 p&p

Yet another first from R N Electronics
meeting the same high specification as
our 6m transverter.
Second harmonic < -70dB
Spurril < -60dB
Complete with 5 switching options and full
operating manual.

Not enough power from your dedicated 6m
rig?

This power amplifier has the same high
standard of filtering as our transverters.
Don't wait until you miss those DX
contacts to stations with more power -
order now

RN590 pa £75

25w pep - C4 p&p IE3
NEW * * * 10m RECEIVE CONVERTER. IDEAL FOR CROSSBAND WORKING

£39 or with switching £45 + £2.00 p&p

SO CONFIDENT ARE WE THAT
YOU WILL BE PROUD TO OWN
ONE OF OUR TRANSVERTERS

THAT WE OFFER A FULL 2 YEAR
GUARANTEE

See us at all major rallies ALL PRICES INCLUDE VAT

37 Long Ridings Ave, Hutton,
Brentwood, Essex CM13 1EE.

Tel: 0277 214406

16 please mention HRT when replying to advertisements HAM RADIO TODAY SEPTEMBER 1988



sages due to electrical interference or
other forms of QRM. Because it is
very fast, individual transmissions
can 'slot in' between others, each
transmitter only being keyed for
upwards of a fraction of a second to
put a call out. Being purely digital,
intermediate stations between two
amateurs in QSO may act as store -
and -forward 'digipeaters' without
introducing any degradation in the
quality of the message. A radio
'network' hence evolves, comprised
of packet radio stations throughout
the country ready to be used upon
command.

Because of this digital nature,
message storage is a simple reality, if
the station you call isn't in the shack,
you can leave a message for him to
read upon his return. If you like, you
can send a 'bulletin' for all amateurs
to read on their local 'mailbox', your
bulletin being automatically for -

Packet Radio
You've heard amateurs talking about
it, you've seen the reviews of these
strange 'TNC' things, but what's it all
about? Would it really interest you or
is it just for the computer freaks? All
day and all night, 145.650MHz is
alive with messages to and from
amateurs, automatic mailboxes
throughout the country forwarding
bulletins, unattended NET/ROM digi-
peaters communicating, continu-
ously finding new paths to use be-
tween each other.

Packet Radio is fast, faster than
RTTY, AMTOR, faster than any
human being can send CW, and it is
100% error -free. Also, it
automatically tolerates QRM, so
much so that dozens of QSOs can
use the same frequency. If you can't
communicate directly, you can go
hop -by -hop across the country using
other stations as digipeaters, all
completely automatic. Interested?
Then read on . . .

Everyone's talking about it
but what exactly' is it? Chris

I.orek investigates Packet
Radio

What's It All About?

Packet Radio is digital communi-
cation, you type in your message on
a keyboard and you view messages
on a display. Being fast and error -free,
it naturally lends itself to trans-
mission of large amounts of data as
well as reliable person -to -person
QSOs. Being error -free, there are no
'gaps' or corruptions in your mes-

Kantronics KPC-4 DUAL PORT COMMUNICATOR
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12V DC

+1)

POWER
INPUT GROUND GROUND

COMPUTER/ AERIAL
TERMINAL PTT Tx KEY

RS232
AF OUTPUT

SERIAL
MIC AUDIOI=13

I/O LINE
AF INPUT Rx SPEAKER

TERMINAL NODE CONTROLLER TRANSCEIVER

Fig. 1. Basic TNC Connections

warded for you to all mailbox stations
(great if you need a circuit diagram or
some unusual parts for your restora-
tion project). Is it any wonder that
packet radio is the fastest growing
area of amateur radio today?

What Do I Need?

First, you need a radio. Most
types will do, either HF SSB or
2m/70cm FM, although most of the
activity takes place on 144.650MHz
FM. This series on packet radio will
hence concentrate mainly on 2m
operation, however a guide to opera-
tion on HF and the like (packet
meteor -scatter on 6m?) will be
included where appropriate.

Secondly, you need a terminal
with a keyboard, this may either be a
computer or a purpose-built terminal
unit. Many amateurs do indeed use a

low cost computer as their 'human
interface, employing either a simple
program to emulate a 'dumb terminal'
or a more complicated program to use
the computer's facilities to their full
advantage. Needless to say, several
programs on cassette or disc for
many popular computers are freely
available to do all this for you.

Last, but most important, you
need what is called a 'Terminal Node
Controller', or TNC for short. This is
a small box operating from a 12V
supply that fits between your termi-
nal and radio, doing all the digital
processing work for you. It forms
your messages into short 'packets'
ready for transmission, and modu-
lates your transmitter with tone fre-
quencies of 1200Hz and 2200Hz to
represent the digital 'ones' and
'zeros'. A radio data transmission rate
of 1200 baud (ie. 1200 'bits' per

FLAG ADDRESS CONTROL FCS FLAG

8 BITS 112-560 BITS 8 BITS 16 BITS 8 BITS

01111110

CAL LSIGNS OF
SENDING AND
DESTINATION
STATIONS, + ANY
INTERMEDIATE
DIGIPEATERS

FRAME
TYPE

FRAME
CHECK

SEQUENCE
01111110

Fig. 2. Un-numbered/Supervisory Packet Formation

FIELD

LENGTH

second) is used for normal communi-
cation, whereas on HF 1600Hz and
1800Hz tone frequencies are com-
monly used at a slower data rate of
300 baud. Most low-cost TNCs offer
only VHF operation, however some
offer either or both at the same time,
so bear this in mind when you pur-
chase if your prime interest is in HF.
Fig. 1 shows the arrangement of a
typical packet radio installation.

How Does It Work?

Packet communication consists
of messages between amateurs,
using the internationally agreed
'AX.25' protocol. Text is mainly sent
but often data as well, last Christmas
I even received some lovely compu-
ter -type 'Christmas Cards' over the
air! A 'link' is first established
between two amateurs, if this is
direct then all communication 'pack-
ets' contain the sender's and recipi-
ent's callsigns, however if inter-
mediate stations are used as digipea-
ters, the callsigns of these are also
included as appropriate. Fig. 2 shows
the general arrangement of an initial
'Connect' message, where station A
calls station B, Fig. 3 shows what
occurs when text information is pas-
sed from one station to another. To-
wards the end of the short transmis-

FLAG ADDRESS CONTROL PID INFORMATION FCS FLAG

8 BITS 112-560 BITS 8 BITS 8 BITS ANY NUMBER OF 8 BITS 8 BITS

01111110

CALLSIGNS OF
SENDING AND
DESTINATION
STATIONS, + ANY
INTERMEDIATE
DIGIPEATERS

FRAME
TYPE

PROTOCOL
TYPE

TRANSMITTED
TEXT OR DATA

FRAME
CHECK

SEQUENCE
01111110

Fig. 3. Information Packet Formation

FIELD

LENGTH

CONTENTS
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son, a 'Frame Check Sequence' (FCS
for short) is sent and the destination
station uses this to calculate whether
the message was received correctly
or not. If not, a request for re-
transmission is sent back by the
destination station, the TNC only
passing information to the terminal
when a 100% error free message has
been decoded. Remember that your
TNC does all this for you; this brief
description of what happens is of
course very simplified but several
volumes of AX 25 protocol
information are available in print for
those interested.

The text from your terminal is
arranged into short packets of, say,
40 or 80 characters a time, or of lines
of text terminated by your pressing
the 'carriage return' bar. These are
stored in the TNC, to be transmitted
one at a time when the frequency is
clear, hence preventing 'collisions'
with packets from other stations.

On the front of your TNC are
several LED indicators, amongst
these are TX, DCD, STA and CON. TX
simply indicates that your transmitter
is being automatically keyed. DCD
stands for 'Data Carrier Detect', i.e.
your TNC is detecting other packet
transmissions. STA indicates that
your TNC is awaiting an automatic
confirmation from the destination
station that your transmitted packets
have all been received correctly. CON
is lit when you are 'Connected' to
another station, two-way communi-
cation then taking place between just
you and the station you are con-
nected to. With most TNCs you can,
if you wish, 'connect' to several
stations simultaneously.

Getting Started

First, ensure you have a 2m FM
rig capable of operation on
144.650MHz. HF operation com-
monly takes place a few kHz above
14.100MHz with LSB mode being
selected on your transceiver. If you
intend buying a simple crystal -con-
trolled rig to use on VHF FM then I
would advise fitting crystals for
144.675MHz as well for local one-to-
one QS Os at busy times, to get away
from the often congested main fre-
quency. Your choice of terminal or
computer is almost limitless, make
sure that it has a facility for external
communication such as RS232 port
(this may sometimes be fitted as an

Above: the AE PK-88

optional extra) or a TTL output con-
nector suitable for the TNC of your
choice. If you intend using a com-
puter, then it may be wise to ensure
that you also have access to a suit-
able 'dumb terminal' program or other
software to enable communication
with its RS232 or TTL port before you
part with your cash to buy one. You'll
find that if you use a popular com-
puter such as the BBC or a PC clone
that you'll have no problem. Then,
track down your TNC.

Because of the popularity of
packet, you'll rarely see a second-
hand TNC advertised that's still for
sale when you hear about it! There
are the odd one or two though, I

would advise that you purchase a
'TNC-2' clone rather than the earlier
and very much rarer 'TNC-1 versions.
As the price of new TNCs is dropping
fairly quickly, you may find little
difference in cost between new and
secondhand. At the time of writing,
there are a couple of basic VHF
models available at just over £100,
such as the Pac-Comm 'Tiny -2' re-
viewed last month, or the AEA PK-88
pictured here. Both of these TNCs

Above: the Pac-Comm Micropower-2

have a TTL port (eg. for use with
some Commodore computers) as
well as an RS232 port, the PK-88 also
having a 'Mini -Mailbox', a facility to
store messages to you received at
your station in your absence but with
the radio and TNC powered up.

If you'd like the facility to connect
your HF radio to then the Pac-Comm
TNC-2200 or Kantronics KPC-2
should do the job nicely, the latter
having a few extra facilities such as
an internal 'KP-Node' to allow better
digipeating by other stations using
your set-up as a 'hop', WEFAX
(Weather -Fax) reception capability
with suitable computer software, and
again a personal 'Mini -Mailbox'. Both
of those TNCs are currently priced at
around £150 and the KPC-2 was re-
viewed in the March 88 copy of HRT.
If you have a PC clone computer and
would like the easy life, then the Pac-
Comm PC -110 single port and PC -120
dual port 'plug in' TNC boards are
available that literally plug inside the
computer, however these do not offer
a price advantage over external
TNCs. For the amateur who'd like the
'works', such as AMTOR, RTTY, CW,
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WEFAX and the like as well at Packet,
then the Kantronics KAM and the
AEA K232 are available at around the
£270 mark. The KAM was also re-
viewed in the March 88 issue of HRT.

Wiring Up

Many suppliers are able to sell
you ready-made leads to connect
between your TNC and computer,
however you can save money by
getting your soldering iron out of
course and follow the example shown
here. You will in any case need to wire
up a suitable mic plug to match with
your transceiver. Table 1 shows the
required connections to link most
popular TNCs to various RS232 con-
nections, Fig. 4 showing the pin con-
nections used on the various plugs.
Also given in Table 1 are the various
functions of each connection pin, for
many purposes though you will only
need three wires, these being the
Receive Data (RXD), Transmit Data
(TXD) and Ground (FG I. Some com-
puter programs however may require
the Request to Send (RTS) and Clear
to Send (CTS) connected to ensure a
correct flow of data. If you eventually
aspire to running a fully-fledged com-
puter mailbox (as opposed to those
internal to the TNC then you may
need the Data Carrier Detect (DCD)
line connected also, depending upon
the program used, this line going
'high' when in a 'connected' state.

Depending upon your chosen
TNC's TX audio and PTT connec-
tions, these need to be wired up to
your transmitter's mic plug, a TNC
lead unterminated at the TX end is
sometimes supplied. The receive
audio may simply be taken from the
external speaker connection, a

suitable lead often being provided for
this purpose. Some TNCs have the
added facility of a 'squelch' line input,
connect this if you have a suitable line
available from your transceiver going
'low' on a busy signal, some 2m FM
rigs for instance have this internally
linkable to be available on the mic
plug.

Baud Rates

The next thing to do is to make
sure your terminal or computer is set
to communicate correctly with your
TNC. When using RS232 serial data,
the 'ones' and 'zeros' are sent back

BBC COMPUTER

8 7 6 5 1 3 2 1

7:000000000000,
000000000000

20

STANDARD RS232 MALE (COMPUTER)

1 2 3 4 5 6 7 8

0000000000000)o
0 0 0 0 0 0 0 0 0 0 Of

20

STANDARD RS232 FEMALE (TNC)

1 2 3 4 5

0000
6 7 8 9

9 -WAY D -TYPE MALE (TNC)

Note: All connections shown from
SOLDER side

Fig. 4. RS232 Connection Pins

and forth at a given number of bits per
second, called the 'Baud Rate'. Don't
confuse this with the radio baud rate,
this is normally fixed at 1200 baud for
VHF, 300 baud for HF, by the TNC
itself, this having nothing to do with
the terminal baud rate. Run your
computer terminal program, or con-
sult your terminal handbook, and set
it up to match the 'default' value as
shown in your TNC handbook. This
would normally be something like 7 or
8 data bits, 1 stop bit, even or no
parity, and a baud rate of 1200, 2400,

or 4800. The baud rate is often link-
able on the rear panel of TNCs such
as the Tiny -2, with a default of 1200.
With some TNCs, such as those from
Kantronics, an 'auto -baud' run is
initiated when first switching the
TNC on, here the TNC electronically
matches its baud rate to your termi-
nal, in this case initially set your
terminal to anything suitable such as
1200 or 4800 baud.

Connecting Up

By now you'll be itching to try it
out for the first time, so connect the
leads up, apply the required power,
and switch on. If all goes well, you
should see an initial 'sign -on' mes-
sage on your terminal screen, like;

Pac-Comm Packet Radio Systems
Tiny -2

AX.25 Level 2 Version 2.0
Release 1.2.5 08/28/87
Checksum $ 3A
cmd;

or alternatively if you're running a
TNC with an auto baud routine, such
as Kantronics types, you'll see lines of

followed by 'PRESS * TO
SET BAUD RATE' or similar at which
stage you quickly do as instructed.
You will then get an initial 'sign -on'
message with an invitation to type in
your callsign, which you do.

In case you don't see anything,
check your electrical connections
between TNC and computer, make
sure you have in fact enabled the
computer RS232 ouput as required
and that the baud rate matches that
of your TNC. If your terminal requires

Table 1 - RS -232 CONNECTIONS

COMPUTER TO TNC

Standard
25 Way D
Male Skt

IBM AT
9 Way d
Male Skt

BBC RS423
5 Pin DIN

Female Skt

Tiny -2
9 Way D
Male Skt

TNC-220/KAM
/PK232

25 Way D
Female Skt

1 FGH
2 TXD
3 RXD
4 RTS
5 CTS
6 DSR
7 SG
8 DCD

22 DTR

Shell
3
2
7
8
6
5
4
4

1

3
4
5
2--
-

5
3
2
7
8
6

nc
1

nc

1

2
3
4
5
6
7
8

20
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RTS/CTS 'handshaking' then initially
link pins 4 and 5 together on the
terminal's RS232 connector and try
again, if still nothing then connect
pins 6, 8 and 20 together to check if
your terminal requires the DSR (Data
Set Ready), DCD (Data Carrier
Detect) and DTR (Data Terminal
Ready) lines to be active. Sometimes
the standard of data 'transmitter' and
'receiver' are ambiguous in connec-
tions, with RS232 male connectors
being required at both ends, in this
case try reversing the connections to
pins 2 and 3 at one end of the lead to
act as a 'crossover'.

By now you should hopefully be
in business, and the first thing to do
is to enter your callsign if this has not
already been automatically requested
by the TNC. To do this, you type;
MYCALL G7XYZ or whatever, fol-
lowed by a carriage return <CR>. To
check this has been stored, just type
MYCALL followed by a <CR> and you
should see the magic phrase 'MY -
CALL G7XYZ' appear followed by a
'cmd;' prompt on the next line. If you
start seeing two of everything you
type, then type in; ECHO OFF <CR>
or if you see nothing, try typing ECHO
ON <CR>.

On The Air

Turn on your 2m radio and tune to
144.650MHz on FM, and with a bit of
luck your radio should be receiving
packet transmissions flying back and
forth on the air. At this stage ensure
your squelch is set correctly at the
threshold point, that your transmit
auto-toneburst is off, and your re-
peater shift is also off. On your
terminal keyboard type MONITOR ON
<CR> and slowly adjust your volume
control until the DCD LED on your
TNC lights in sympathy with received
packets. Your VDU should now start
to display the magical text messages
that previously were just strange
sounding 'brrrp brrrp' noises. Note
that some short packets may be
'supervisory' messages generated by
TNCs for requests for re -transmission
and the like, these are sometimes not
displayed unless you enter MRESP
ON <CR> on your keyboard, ie. to
monitor response packets. Also re-
member that your are monitoring
individual packets, these being sec-
tions of communication which may
be broken up into stages.

Now is the time to go through the

Above: the RS -232C

command list in your TNC handbook
to adjust the TNC parameters to your
liking, most handbooks are excellent
in their instructions even if very poor
in telling you how to actually com-
municate! Many commands also
have an optional 'shortened' form,
such as CONV for CONVERSE, M for
MONITOR and so on. In this series I
will use the full command for clarity,
as you become experienced you will
no doubt become used to operating
in TNC 'shorthand'. Note that differ-
ent TNCs vary slightly in their actual
command messages between manu-
facturers. As a starter though, I would
suggest setting the calendar/clock
with the correct day and date, fol-
lowed by the command DAYUSA OFF
<CR> to present this in European
format. Then enter BKONDEL (Break
On Delete) OFF <CR> to ease your
'delete' or 'backspace' entries when
you mis-type, and BEACON EVERY 0
to prevent random transmissions at
this stage.

Other settings such as SCREEN -
LEN allow you to enter the desired
screen length in terms of character
numbers to suit your display, and

Above: the Pac-Comm Tiny -2

HEADERLIN to place the callsigns of
monitored packets one line above the
text to allow more comfortable moni-
toring. Some TNCs store these set-
tings for you with a battery -backed
memory, others such as the KPC -2
require you to enter PERM <CR> to
store these into memory for recall
when switching on again.

Don't Panic

If all this sounds complicated,
then don't worry! All TNCs have
'default' setting which are set for you,
you only 'fine-tune' it to your
requirements as and when you wish.
One thing however that may require
setting for your transceiver is the
TXDELAY. This is, again, often set at
a reasonable 'default' time delay, this
being a short 'lead in' time to allow
your transmitter to key up and start
generating power, together with
allowing time for the receiving sta-
tion's squelch to open, following the
PTT command generated by your
TNC. This is measured in increments
of 10mS each, I would suggest set -
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Above: the Pac-Comm pcb

ting this to TXDELAY 35 <CR> (ie.
350mS) as an initial measure, follow-
ing a few QSOs you can then experi-
ment to see which is the shortest
time delay you can use consistent
with reliable communication.

Now, find a station to 'connect'
to. You may see 'beacon' messages
floating about or 'ID' messages such
as 'GB3NP Netrom Node, 'GB3PX
TheNet' and so on. Choose one
which is reasonably strong, then type
'CONNECT G7XYZ VIA G3ABC
<CR>' where G7XYZ is your callsign,
and G3ABC is the callsign of the
monitored station. If you can get a
friend to help you, either another
packet operator 'on air' or an experi-
enced visiting operator, all the better.
After a short while, your TNCs TX
LED should light and your transmitter
key up. If not, check your mic connec-
tor wiring. If your DCD light is per-
manently lit, your TX will not key,
make sure you have set your squelch
correctly in this case.

If all goes well, your CON LED will
light and your VDU will display * * *
CONNECTED TO G7XYZ, you will in
fact have 'connected' to yourself
using the other station as a 'digi-

peater'. Your TNC will now have auto-
matically changed to 'Converse'
mode rather than 'Command' mode,
and the 'cmd;' prompt at the left of
the screen will no longer be given.
Anything you type now, followed by
a <CR>, will be digipeated back to
you in short packets.

When you have finished, return
to Command mode by pressing your
'Control' key and 'C' at the same
time, then at the 'cmd;' prompt type
DISCONNECT. You should shortly see
* * * DISCONNECTED on your screen
and you will again be monitoring
other activity. If something is amiss,
such as your transmitter not giving
out sufficient audio or indeed too
much, or the other station not ack-
nowledging your existence, your TX
LED will briefly light several times
followed by 'Retry Count Exceeded
*** DISCONNECTED' being dis-
played. In this case, check your
transmitter deviation level if possible
by comparing its audio against other
packet transmissions. It is often
possible to vary the TNC mic output
level by potentiometer adjustment or
a link or resistor change, depending
upon the manufacturer, this is

certainly worth testing.
Assuming everything goes OK

though, now is a good time to test the
TXDELAY setting, by digipeating
back to yourself and shortening the
time interval as appropriate. If your
transmitter ends up continually send-
ing packets following a single <CR>
without your STA LED extinguishing
a short time later, you'll know the
TXDELAY is either too short or the
link has otherwise failed. To change
between 'Command' mode and 'Con-
verse' mode enter Control -C and
CONVERSE <CR> respectively, note
that any text for transmission must
be made in 'Converse' mode, 'Com-
mand' mode allowing you to vary the
TXDELAY or other TNC parameters
without transmitting what you type
in.

Communicating
By now you may be quite good at

talking to yourself on Packet, and you
may want to broaden your horizons a
little. I would first suggest a period of
monitoring, to see what is about. If
you enter the command MRPT <CR>
you will see displayed any intermedi-
ate digipeaters used in a received sig-
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nal, for example G1LOK>G4HCL,
GOBMS indicates that the received
packet was sent by G1LOK to G 4HCL
VIA GOBMS as a digipeater.

One thing you may also notice is
the use of what are termed 'SSIDs',
these being Secondary Station Iden-
tifiers such as G4HLC-2. G4HLC-8
and so on. These allow a single sta-
tion callsign to be used for different
purposes, for instance as a mailbox,
digipeater and so on. For example, if
I am in my shack you can connect to
me if in range by the use of CONNECT
G4HLC <CR>. However if I don't reply
or I'm not in, you can DISCONNECT
and then CONNECT to G4HLC-2,
which is the callsign of my personal
'Mini -Mailbox' to leave a message
asking if I'll be at the next club
meeting so that you can buy me a
pint. (Talk about pushing your luck! -
Ed).

There are various 'Node' stations
which add SSIDs to the callsigns of
forwarded packets for reasons to be
described later on (it won't all fit in
this issue!), and occasionally you will
see G4HLC>GB3PX as one packet,
followed by the same message con-

tent but with G4HLC-15>GB3NP as a
source and distination. To use these
'Nodes' (G4HLC-8 is one for inst-
ance) for higher throughput 'digipeat-
ing', you initially CONNECT to the
Node, then once connected you type,
still in 'Converse' mode, CONNECT
G4ABC or whatever callsign you
wish to connect onto as the next
'hop'.

If you are in range of one of the
national trunking mailboxes, which
together with Nodes, Digipeaters and
Beacons we will talk about in detail
later, you may see interesting lists of
messages being displayed. You may
even care to try connecting to one of
these, via any intermediate digipeater
callsign if appropriate, and join the
ranks of Electronic Mail operators:
Almost universally simple 'user-
friendly' instruction 'Menus' are pre-
sented to help you use many of their
facilities successfully. As a starter
when connected to one, try typing H
<CR> for help, or LL10 <CR> to get a
listing of the last ten messages. DO
NOT simply type L <CR> on your first
try or you will request on on -air listing
of EVERY stored message since day

1, which could take all night as well
as making you rather unpopular!

In QSO with other amateurs, it is
common practice to keep your overs
short, often to one or two lines, and
remember you can 'interject' with
messages while the other station is
still typing, useful if you've just been
called for dinner! It is standard
practice to end an 'over' with the >
symbol to say 'you go ahead now',
you will see this on mailboxes also
when they are ready for you to issue
a command. When issuing com-
mands to a mailbox incidentally, do
not use the > yourself, just the
command followed by a <CR>.

In your first steps remember also,
you never need to type anything
twice, because Packet is error cor-
recting, what you type will get there
or you will get * * * DISCONNECTED,
nothing is otherwise lost. All good
stuff eh! Next month I will elaborate
on the intricacies of mailbox opera-
tion, such as how to send messages
to be automatically forwarded any-
where or everywhere in the country,
even to your packet operator friend in
Sweden or Australia.

SPECTRUM COMMUNICATIONS
EQUIPMENT AND KITS8, MANUFACTURERS OF RADIO

CONVERTERS & TRANSVERTERS
RECEIVE CONVERTERS 4 or 6m antenna input, 10 or 2m rf., variable gain
0-26dB, n.f. less than 3.5dB. Buffered local oscillator output, types RC4-10,
RC4-2, RC6-10 and RC6-2. PCB kit £17.25, PCB built and tested £24.50, boxed
kit f29.25, boxed, built and tested £41.00.
TRANSMIT CONVERTERS 4 or 6m variable power 80mW to 2.5W, 2m or 10m
drive 10mW to 100mW. Local oscillator input matches receive converters. Types
TC4-10H, TC4-2H, TC6-10H, TC6-2H. PCB kit f27.50, PCB built and tested
£37.75,Boxed kit £39.50, boxed, built and tested £53.00.
TRANSCEIVE CONVERTERS. Single board version of receive converter and
500mW transmit converter. 10m drive 25mW to 500mW. Types TRC4-10 and
TRC6-10. PCB kit f 39.00, PCB built and tested f 54.00, boxed kit f 54.00, boxed,
built and tested £83.25.
TRANSCEIVE CONVERTERS. Separate receive converter and 2.5W transmit
converter in a single boxed unit, 2m or 10m drive 10mW to 100mW only, requires
r.f. sensing switch and attenuator for use with 2.5W sm rigs. Types TRX4-10H,
TRX4-2H, TRX6-1OH and TRX6-2H. Boxed kit £60.00, boxed and built £99.50.
TRANSCEIVE CONVERTERS As above but including an interface providing RF
sensing attenuation and PTT switching. 1/2W -5W 2M drive. Types TRX4-2i and
TRX6-2i. Boxed kit £68.00, boxed and built £115.00.

RECEIVE PREAMPS
2, 4, 6, or 10 metres RF switched and DC sensing, 100W transmit handling power,
gain 0-20dB adjustable by panel control, NF 1dB on 2M, 2dB on 4 & 6M, 3.5dB on
10M, 13.5V negative ground operation. Excellent performance at a reasonable
price. Well made attractive boxed unit 77.70.39mm, an asset to any Ham shack.
Types RP2S, RP4S, RP6S, & RP1OS. PCB KIT £14.75, PCB BUILT £22.25.
BOXED KIT £25, BOXED BUILT & TESTED £35.50.

Iz t.

,...... J

FM CONVERSIONS
FOR YAESU & KENWOOD TRANSCEIVERS

FD311X & FM2000 for FT101, 101 B, 101 E, 101Z,
101ZD, 901, 902, 107, 107M, 77S, 77, 707, 200,
250, 7B, all f71.
FD311X & FM3000 for TS120V, 120S, 130V, 130S,
520, 520SE,530, 830, 930, all f81.

State rig type when ordering.

CB to 10m
CB TO 10 FM CONVERSION BOARDS - THE FIRST COMMERCIAL -
LY AVAILABLE, suits all UK FM CB rigs to give 29.31 to 29.70MHz. Size
only 63 x 40 x 13mm. Built and aligned board SC29 £18.50. Or send your
rig and we'll fit it. £31.50 inc. return P&P for mobiles. f35 inc. for base
rigs.

MULTIMODE CB CONVERSIONS, send your 120 channel rig and we'll
convert it to give 28.01 to 29.70MHz in straight sequences without gaps.
Colt 1200DX, Cobra 148, Hy Gain 5, Multimode 2, Major M360, Tristar
747 & 777, Super Star 360, Concorde, etc. £62 inc. return P&P. Jumbo or
Colt Excalibur 1200, £65. 80 Channel rigs such as Stalker 9 or Major
M588 are modified to give 28.31 to 29.70MHz in straight sequence
without gaps, £55.00 inc. return P&P. 200 Channel in 4 bands of 50 are
converted to give 28.00 to 30.00MHz or 28.00 to 29.70MHz as required.
Super Hy Gain 5, Lafayette 1800, Super Star 2000, £45.00 inc. return
P&P. Nato 2000 £52.50, Super Star 2000-5 x 40CH £70. Colt 1600, 4 x
40CH, £65.50.

SHOP TIMES: 9am-1 pm & 2pm-5pm TUES.-FRI.
9am-1pm & 2pm-4pm SAT.

VAT & p&p inc. prices. Delivery within 14 days subject to availability.
24 hour answering service. AL CLOSED SUNDAY & MONDAY.

UNIT B6 MARABOUT INDUSTRIAL ESTATE, DORCHESTER, DORSET. TEL: 0305 62250
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ONE MAN'S
31

Jack Hum, (;51A1, takes an affectionate look -hack
over some of the national society's 75 dears now being

celebrated.

Whenever an institution or organisa-
tion of repute reaches a significant
point in its life (such as its centenary
or half -century or whatever) there is
a temptation to track back through
time and compile a calendar or list of
its achievements. All very worthwhile
if you want a reminder of what
happened and when, but making for
tedious reading if you don't. "Insti-
tution of repute . .": the Radio
Society of Great Britain: "significant
point," the 75th anniversary of its
founding way back in 1913. What
follows is an attempt to shine a
human face towards a very large slice
of the amateur radio history of these
islands in which the RSGB has been
inextricably involved. Every ham who
has lived through any of that history
will have his or her own reminis-
cences to impart and no doubt some

of them would make good reading in
HRT.

Other reminiscences will go back
farther and those which follow do
just this. For it was 59 years ago that
your G5UM joined the national
society and he hopes (if he is spared)
to celebrate his sixtieth in 1989. He
being barely three at the time does
not of course recall the Society's
founding - few who are still alive can
- but he does recall how, when the
British amateur radio movement was
a very small one, the RSGB did battle
on its behalf with very few funds
behind it, and won concessions from
On High which the individual ham of
the Twenties could never have won
on his own.

After the RSGB metamorphosed
from the Wireless Society of London
it was granted a pitifully short time in

Station G5UM in 1929, the year when
its owner joined RSGB. At left the
2 -valve transmitter for 160 metres,
crystal controlled on one frequency. At
right the 3 -valve receiver (oscillating
detector and two audio stages working
into headphones). Output - a few
watts - was recorded on a hot-wire
ammeter. The knife switch on the wall
is aerial changeover. All operation was
on cw using the home -built sideswiper
key at the right. Power was from HT
batteries and a rechargeable 6 volt
accumulator: everything was gas
mains in North London at that time.

which to spread its wings: the start of
the 1914 war saw to that. The re-
sumption afterwards was a slow
business, not helped by the attitude
of the defence organisations, ever
wary of what they saw as upstart
young men wishing to do their own
thing untrammelled by "the exigen-
cies of the Service" and the possibil-
ity that one or some of them might
clobber BYA, Admiralty, Whitehall,
with their spark transmissions.

Yes, spark: but with the launch-
ing of the BBC in 1922 came the fear
that heavy interference from amateur
spark stations might cause havoc to
those rudimentary broadcast pro-
grammes on today's medium wave
(they used carbon mikes!). When the
post -War licence was eventually
drafted, with a few discreet prods
from RSGB, that memorable phrase
"The use of spark is specifically
forbidden" was written into it.

T & R Section

To adopt the name of Radio
Society of Great Britain was a bold
move at a time when everyone else
said wireless and the word radio was
regarded as an upstart Americanism.
Most of Britain's ham clubs of the
Twenties were wireless societies,
rarely radio clubs.

Most of these societies were
populated by enthusiasts for anythig
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to do with wireless, for the most part
the reception thereof. There was
great competition, encouraged by the
now long defunct popular magazines
of the day, in the field of station -
getting. "I heard from Rome last
night . . ." or POZ Nauen or wherever.
To do any transmitting themselves
was farthest from their thoughts.

Many of the more scientifically
minded of these enthusiasts joined
the RSGB. Practically all who aspired
to transmit, or already held transmit-
ting licences (We few, we happy few)
did so. Before long it was clear that
RSGB would become predominantly
a transmitting operator's organisa-
tion. To cater for him a 'Transmitter
and Relay' section was established.
Not that anyone did any relaying or
was even allowed to attempt it: but
eyes had been cast USA -wards to see
how ham radio was conducted there,
where a highly organised system for
passing third -party traffic by amateur
radio was in being. Relay facilities in
the UK? 'Not on your life' said the
Licensing Authority.

Before long the T & R Section
represented the tail wagging the dog,
and the Twenties were not far ad-
vanced before it became recognised
that 'RSGB' was synonymous with
'transmitting amateur'. For years the

The late Doug Findlay, DFC (G3BZG),
both as RSGB President and later its
General Manager, was much in
demand at social occasions. The one
shown here is the Tenth Anniversary
Dinner in 1956 of the Mid Herts RSGB
Group. At right: G2CN and wife
Kathleen. At left: Grace, Mrs G5UM.

Society's journal was known as The
T & R Bulletin, much later as The
RSGB Bulletin, to evolve in due time
to its present title of Radio Communi-
cation.

Hard Times

When G5UM joined the RSGB in
1929 he had been on the air for
almost two years. Why did he not join
before! There was a simple answer:
he couldn't afford even the modest
subscription then asked. Already he
had had to extract from a sceptical
parent in 1927 the needful thirty

National Field Day, 1955: this station
of the Mid Herts Group was entirely
valve powered. A sample of the
legendary HRO receiver will be
recognised at the right.

shillings with which to pay the
licence fee. As for a sub for RSGB:
"You'd better pay for that out of your
wage".

This was not easy when the
Great Depression (the economic one)
was enveloping the more advanced
nations of the world, and wage rates
were so low that an individual was
glad to earn anything at all at a time
when millions could'nt.

No wonder it was difficult for
many intending members of RSGB to
amass the needful 21 shillings when
there were calls on his meagre pay
packet for such essentials as valves
for his transmitter and receiver (both
home built) and wire for the long HF
aerials of the day, not to forget the
poles on which to support them. And
those high voltage power packs
sucked further funds from the weekly
collateral.

In these circumstances G5UM
was pleased to be allowed a surrep-
titious look at the T & R Bulletin
which came to the home of his close
and much older friend, the late G 6FI.
Happily, by 1929 the younger of the
two was able to pay his own sub and
get his own T & R Bulletin.
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By contrast with its American
counterpart, QST, with its massive
advertising content and 24,000 cir-
culation, The Bulletin was a modest
publication catering for less than a
tenth of those numbers. Nor could it
draw upon the highly developed re-
search facilities which ARRL mem-
bers enjoyed. Small wonder, then,
that many of the practical de-
velopments in amateur radio equip-
ment came from 'the other side.

Permanent Secretary

Those hard times threw up an
unexpected bonus for RSGB. They
gave the Society the opportunity to
engage a permanent paid secretary at
a time when all RSGB jobs were 'love
jobs' and there were no paids. The
honorary secretary, for example, was
the late John Clarricoats, G6CL, who,
affected by those same hard times,
became available at just the right
moment to be appointed its first paid
secretary at the end of 1932. Truly,
this was an instance of the right man
at the crucial time. G6CL was en-
dowed with formidable organisa-

tional powers vested in a thrusting
personality plus a phenomenal mem-
ory which, quite unaided, could recall
the name, callsign and QTH of almost
every member at a time when there
were increasing numbers of them.

These attributes occasionally
caused personality clashes. There
was a memorable occasion when a
member hearing G6CL announce
himself as "G6 City London" from the
quiet North London suburb where he
dwelt addressed a call to him as "G6
Cork Lino"! The occasional brushes
apart, few were in any doubt about
the asset RSGB had won in securing
G6CL. Not only did he possess the
attributes described, but having
served as honorary secretary for
some years, he had developed a valu-
able insight into what made the
RSGB tick. His impact became stead-
ily more evident as the Thirties con-
tinued on their troubled way. He gave
advice to the Navy when the need
arose to form a Royal Naval Wireless
Auxiliary Reserve composed of pro-
ficient CW operators, either amateur
or ex -Service. The RNWAR suffered
from the presence of the dreaded

Twenty-five years before the 1988
RSGB celebrations came the 1963
Golden Jubilee Week in July. One of its
many attractions included a river trip
on the Thames ending at Hampton
Court, where members of the Thames
Valley Amateur Transmitting Society
formed a reception committee.

word WAR in its title, a bit of a
disincentive when World War One
was vivid in the memories of many
who needed to cast their minds back
only 15 years to recall it. Added to
this, there was a widespread p'eace
movement, understandably strong in
the UK, and indeed elsewhere.

Within half a dozen years the
zeitgeist had changed completely as
the prospect of another war loomed.
This meant that when an RAF Civilian
Wireless Reserve was proposed in
1938 it attracted large numbers of
British hams into its ranks. Among
them was the present writer, who for
a while held a second callsign, MQJ!

In his capacity as hon secretary
of the new VHF Committee G5UM
was in at the start of many projects
that later came to fruition. One of
them was the granting in 1956 of the
70MHz band (RSGB persuaded Auth-
ority that there was a vacant slot
there, and couldn't the British have it
to compensate for the loss of Five?),
and rather later, the launch in 1972 of
the very first 2 metre repeater, the
first of the many which have trans-
formed operations on the metre-

waves. Another of his duties was to
contribute the monthly metrewave
column to the RSGB Bulletin at a time
when so much was going on that it
was never difficult to fill half a dozen
pages, thanks to the members who
helped keep the feature topical by
their contributions.

Then one evening in the late
Fifties after an arduous Council
meeting G5UM felt highly flattered
when the late G3BZG, then President
of RSGB and later its General
Manager, suggested that this OM
should offer himself as President. The
answer was: "No, I had better not. I

know my limitations. And I've seen
what a fraught and time-consuming
office it can be when I'm already
fraught and time -consumed by my
job in publishing . . . RSGB has

National Field Day, 155 again (stations
must be operated from tents): G5UM
ponds the key while BRS John Owen
does the logging.
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10,000 members and I don't feel I

could do them justice."
That is the end of that, came the

thought, but no: half a dozen years
later G5UM was informed much to
his surprise that he was to be created
a Life Vice -President of the Society.
At the Society's AGM at the end of
1974 he was handed his Vice -Presi-
dent's badge (he didn't quite know
why: probably for services to VHF).
At the same time the late G2A0X
was created a Vice -President for
services to amateur space communi-
cation, as was the late G4KD in
recognition of the work he had done
to establish and expand the annual
RSGB exhibition. These three awards
were by the unanimous vote of the
1974 Council.

Come On In!

A near six decades of RSGB
membership then, which initially saw
the Society as a humble body with a
humble membership of around a
thousand. Now its membership has
grown forty -fold. It could have been
sixty -fold if everyone who is in The
Callbook came on in. Many, it is
known, retain their licences but not
their radio -activity; but enough are
still out there who take for granted
the concessions won by the Society
plus new bands (just think of 50MHz
for one) yet cannot bring themselves
to contribute towards a national
society which enjoys a lot of clout in
high places and applies it (discreetly,
of course to the betterment of British
ham radio everywhere.

What has been said, you might
think, represents the close of the
G5UM involvement in RSGB opera-
tions. It hasn't quite worked out that
way. In 1966 he took over from
G 3G MY the office of VHF Awards
Manager, and now, 22 years later, he
has been making noises to suggest
that someone younger should do the
job.

Clarricoats on behalf of the RSGB
played a valuable behind -the -scenes
role in bringing the CWR to practical
fruition, though its life was to be
shortened by the inevitability of
September 3, 1939.

Could RSGB survive in such a
situation? Many of us wondered. We
need not have worried, for G6CL,
now running the Society from his
home in North London, saw to it that
every member, wherever he might be

When VHF National Field Day was
instituted, much pioneer work was
done on 23cm. Two of its protagonists,
G8ACE and G3LIA, are fourth and
sixth from left in this group. The dish
bears the callsign of G3LIA. The time:
September, 1965.

serving, should regularly receive his
Bulletin and in one way or another be
kept up to date with what was hap-
pening on the Home Front, even
though paper was rationed and mails
restricted. Nearly always, in G 5U M's
experience, The Bull did get through.

The Great Resumption

Eventually - and thankfully -
peace broke out and with it the hope
of a resumption of amateur trans-
mitting facilities. As may be guessed,
overpowering Service requirements
asserted that frequencies could not
be immediately released. But they
were, the prods from RSGB skilfully
applied by G6CL saw to that. To
quote one instance: Bomber Com-
mand made out that they needed one
of the two megs of the 2 metre band.
They were quickly persuaded that
they didn't; soon the full 2MHz

A rare picture of the late G6CL (centre)
taken when he visited an NFD site in
1950. To his left (drinking tea) is
another well known North London
ham, G5DJ.

spectrum of Two became available, as
did the HF bands in increasing
number.

Sadly, there was one band whose
surrender was inevitable: Five. The
post-war allocation of 58.5 to 60MHz
gave the VHF enthusiast the oppor-
tunity to build equipment that would
function much more effectively than
anything he could build for Two for
the simple season that valves worked
better at the lower frequency. Yes,
everything went by valves forty years
ago. The short life of Five was ter-
minated when the spectre of tele-
vision loomed o'er the land. Britain's
second television station near Bir-
mingham gobbled it up.

In 1952 your G5UM - much to
his surprise and trepidation - was
elected to the RSGB's governing
body, its Council. So was a clutch of
other hams keen to see the Society
take more interest in the very highs.
Among the initiatives they fostered
were a VHF Convention, a VHF Com-
mittee, and a VHF National Field Day
to complement the HF NFD which
had been born in 1933.

He remains a corresponding
member of the VHF Committee and
attempts to offer it random thoughts
on relevant matters, even though
some of these are a little dated since
the time the Committee was formed
three decades before. And no won-
der: he remains a valve man, and
although he has succumbed like
almost everybody to the Japanese
onslaught, he can still show a few
valve transmitters to those visitors to
his shack who are either interested in
them or who have ever heard of such
things!

Finally, finally, G5UM recalls with
pleasure two events which, though
not directly connected with RSGB
matters had lots of RSGB members
present.

One of these events was his fifty
years licensed. He took his local
Village Hall to accommodate all who
wanted to be there. Ten years later he
was amazed to find he had reached
his Sixtieth, with 58 of those years in
RSGB membership with never a
regret. The event was placed on
record by the issuing of a newsletter
sent to all who might be interested to
tell them that 1987 was indeed a
momentous year, for it was the year
when G5UM was able to celebrate
sixty years wedded to amateur radio
and forty years wedded to Grace!
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Royal 1300
ecorfacm

Discones have been around for a long
time, yet only in the past few years
have they won popularity amongst
the radio -aware public for their
wideband, omnidirectional proper-
ties. One can often spot the proud
receive -everything scanner owner
nowadays by the 'sputnik' like aerial
adorning his chimney, but lately
amateurs have also found them very
useful indeed. It can often be very
difficult to put up more than one
vertically polarised, omnidirectional
radiator when you only have one pole
available, as colinears and the like
exhibit rather strange radiation
patterns when stood off from the side
of the mast.

Discones Galore

There are now many discones on
the market, most of these are
advertised as being suitable for
receive use only, ie you risk blowing
up your transmitter PA due to the high
VSWR (Voltage Standing Wave Ratio)
presented. However two virtually
identical Japanese made discones
are currently sold in the UK for
wideband transmit and receive use,
and the latest offering to come on
the market appears to be almost an
'English Copy' of these, being manu-
factured by Hembro International in
the Midlands. Offering a receive
coverage of 25-1300MHz with trans-
mit capability of 200W, it could be a
useful 'do everything' addition to
one's station. The HRT review team
went into action . . .

Construction

The aerial is constructed of eight
'disc' and eight 'cone' elements,
together with a base -loaded whip
connected to the 'cone' centre ex-
tending the LF coverage, all elements
being made of stainless steel. A
plated brass centre piece is used with
threaded holes incorporated for ele-

Chris Lorek gives us his
review on the new Royal

1300 Discone.

ment fixing, an N -type socket being
integrally fitted to support the
structure, the discone being 1.7m in
total length when assembled. A pair
of alloy mast clamps are supplied
allowing you to mount the assembly
to a main mast of 25-52mm dia-
meter, and to complete the package
a 15m length of RG 213 coax together
with two silver-plated Greenpar N -

Type plugs are provided. To aid
assembly, an instruction sheet is
proficed together with the required
Allen key for grub screw fixing.

In Use

Putting the discone together
took me around twenty minutes out
in the garden, the end result being (in
my opinion) a very smart looking
aerial, whilst no doubt making the
neighbours think 'Oh, no, not another
one!' The disc elements were
threaded at their ends and these were
screwed into the machined centre
and secured by small locknuts, the
cone elements (the drooping ones)
being secured by small grub screws.
The top whip section fitted onto a
central threaded bush, a spring
locking washer being supplied here,
however this appeared to be plated
steel hence I left this off for fear of
subsequent corrosion. Following an
exercise with the N -type plugs and
soldering iron, the completed assem-
bly was fitted to a 4m long pole and
the air tests began.

Comparing the Royal 1300 with
the 50-500MHz discone I normally
use showed no appreciable differ-
ence on the 4m, 2m, and 70cm
amateur bands in terms of received
performance, coupling a wideband
scanner however showed the Royal
1300 to be significantly better around
the 10m band and also a few dB
better around the 935MHz area,
possibly due to the better quality
coax used as supplied with the aerial.
As all UK amateurs on 6m (50MHz)
and 23cm (1296MHz) currently use
horizontal polarization, through
licence requirements on 6m and
historical reasons on 23cm, the
discone was of limited use on these
bands. A small MRZ Alford slot used
on 23cm for instance yielded signifi-
cantly better signals from my semi -
local 23cm repeater. With the grow-
ing number of mobile and portable
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stations on 23cm, this however may
change if common sense prevails.

Standing Waves

Out came the laboratory test
equipment, and seeing it was a nice
sunny day, your reviewer decided to
confuse the neighbours even more by
taking the test gear out into the
garden again, meters, indicators and
displays galore. There is a valid reason
for this of course, to ensure coax
effects and other surrounding aerials
do not affect the results and had
nothing to do with the nice weather!
A continuous VSWR plot was taken

of the aerial between 25 and
500MHz, the results being shown
graphically, the further tests using
transmitting equipment at 935MHz
and 1240-1300MHz were performed.
The top whip section was then
removed to examine the effect, this
being shown on the graph by the
dotted line.

It can be seen that the discone is
quite suitable as a transmitting aerial
on 2m and 70cm, and on 23cm with
vertical polarisation. The low VSWR
at 50MHz shows the top whip sec-
tion is doing its stuff, but here we are
not allowed to use vertical polariz-
ation in the UK at present. However,
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although not tested, this shows that
if the top section were replaced by a
10m base loaded whip, a good match
may possibly be achieved here at the
expense of 50MHz. I am informed by
the suppliers that this indeed is the
case, and a suitable replacement coil
will be available as an optional extra.

Conclusions

The Royal 1300 discone is a

useful do -everything compromise
where vertical polarization is required
over a wide frequency range, as such
it would be ideal for scanner receiver
owners, and as a local natter aerial for
2m and 70cm FM simplex and re-
peater operation. Having a theoretical
gain roughly equivalent to that of a
dipole, it cannot compete with in-
dividual colinear aerials for each
band, however, it has the advantage
of requiring only one mounting point
and a single feeder run. It appears to
offer good value for money, particu-
larly if one considers the added cost
of the supplied coax and connectors.
Being constructed almost entirely
of non -corrosive hardware, it should
be capable of staying bright, shiny,
and offering good performance for
several years.

My thanks go to Raycom Ltd for
the supply of the review sample.
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The TS 140S from Kenwood
A bargain at £10,000?
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What would you say if I announced that the TS -140S would in future
cost anything between £10,000 and £75,000? This apparently odd
question was prompted by a reader's letter in Radcom (page 483
June 1988)which related the picture of the 1924 station of 2NM on
the front cover of the February issue, to the picture of an IC -781
shown inside the same issue, and implied that this relationship
illustrates the reason for the decline in the hobby of amateur radio.
(Go on, read the letter.)

The notion that somehow current amateur equipment is
expensive, complex, and out of reach of the amateur is often
heard, but on this occasion I decided to do a little research based
on the comments of the letter writer to see if there really was some
truth in this idea.

I first did a detailed costing of the items visible in the photograph
of 2NM, using 1924 component catalogues and magazine
advertisements. My final estimate came to something around £100,
and did not include any items which may have been in the station,
but not visible. I then obtained a figure for the average annual
salary of a skilled worker in manufacturing industry in 1924
("Wages and Salaries in the UK 1920-38", Agatha Chapman,
Cambridge University Press, 1953) and this turned out to be £129.
In other words, the station of 2NM cost almost a full year's salary
for the average man. Even the IC -781 costs a lot less than today's
average salary, and rigs such as the TS -140S seem almost a bargain.

Having a 1924 callbook, I was able to check the address of 2NM
and researched newspapers of the period (British Library,
Colindale), in order to ascertain the probable cost of his house.
This was almost certainly in the order of £250. I then checked the
current value of the same house with Caterham estate agents, and
their estimate was about £300,000. Even allowing for the ludicrous
inflation of property prices in Surrey, it does mean that 2NM's
station cost him almost half as much as his house - would you like
to pay half the cost of your house today for your station?

One obvious conclusion of my little quest is that in 1924 amateur
radio was definitely a pastime of the better off individual, and was
enjoyed by a relatively small number of people - not the 50,000
licensees we have today. As faras the relative cost is concerned,
the TS -140S which is the subject of this advertisement is actually

not expensive, and if you take into account the sheer technical
performance of the transceiver, there can be little doubt that
amateur radio equipment offers remarkable value for money
compared to that used by 2NM.

On the subject of equipment complexity, I wouldn't mind
betting that it took a great deal more skill and effort to operate 2NM
than it takes to use a TS -140S, so I don't believe the argument is
valid. In any case, the equipment used in a station can be viewed
as a tool to further the operator's skill and enjoyment. You don't
necessarily have to build a motor car to enjoy driving or be an
expert driver.

The final observation I would make is that we all occasionally
make statements based more on intuition than fact; I am for
example quite convinced that every summer during my
childhood consisted of nothing but sunny days, and that ice cream
doesn't taste a bit like the ice cream we ate then, but whenthe facts
are determined the truth may well not support one's opinion. I'm
simply glad that I don't have to commit a year's salary to buy my
amateur radio station, and will come on 80 metres using my TS -140S
with a lighter heart... .
Caveat scriptor (et lector).
John Wilson G3PCY/5N2AAC

TS -140S £862
TS -680S (inc 6 metres) £985

Glasgow: 4/5 Queen Margaret Road.
Darlington: 56 North Road.
Cambridge: 162 High Street, Chesterton.

Tel. 041-945 2626 Cardiff: c/o South Wales Carpets, Clifton Street. Tel: 0222 464154
Tel. 0325 486121 London: 223/225 Field End Road, Eastcote, Middlesex. Tel. 01-429 3256
Tel. 0223 311230 Bournemouth: 27 Gillam Road, Northbourne. Tel. 0202 577760

Note: All our shops open Tuesday to Saturday inclusive.

FREE
Information is free; only the Post Office demand payment for handling it - and the Penny Black is no longer
used. Send us £1 to cover Post and Packing and we will return not only the full colour Kenwood catalogue, but
details of any particular rig you mention and lots of other information including latest prices.

30 please mention HRT when replying to advertisements HAM RADIO TODAY SEPTEMBER 1988



SEEK, AND YE SHALL FIND
In the realms of hand held scanners,
it would be hard to beat the new
AR800E. This compact package
(only 60 x 50 x 135mm) contains an
AM/FM scanning monitor covering
the frequency ranges 75-105, 118-174,
406-495, and that most requested
band 830-950 MHz. Channel spacing
can be programmed from the key-
board for 5, 10, 12.5, and 25 kHz
according to band, so all fre-
quencies are correctly selected.
AM and FM modes are available,
and there are 20 memory channels
to store the most used frequencies.
You can also tell the set to search
automatically between frequency
limits set by the user, and transfer any
frequency of interest directly into an
unused memory. To cap all this per-

formance, the AR800E comes com-
plete with rechargeable batteries and

mains charger, and at an attractive price.
AR800E £199 inc. VAT. Car. extra.

The radio to end all radios. The new RZ-1 from Kenwood
may look like a high quality in -car wireless, but in fact is
a mobile monitoring receiver covering 500kHz to over
900MHz, Modes available are AM, FM (communica-
tions), FM (broadcast and TV), and channel spacings are
included to meet all requirements. Consider the fact that
with this one package you can listen to almost every-
thing, from Medium wave broadcast, Short wave stations,
high quality FM and TV broadcasts, all communications
channels including VHF and UHF airband, right up
beyond 900 MHz. (Although the spec says 905 MHz, all
RZ-1 receivers supplied by us have the upper frequency
extended to 950 MHz at no charge.) The excellence
doesn't end there; the display can be programmed by
you to show a readout of the station title eg "Radio 2" or
"Lond. Twr.", in any of the 100 (yes, 100)memory channels.
Kenwood engineering quality and ease of use are
combined to make the RZ-1 a must.
RZ-1 £465 inc. VAT. Carr. extra.

As you may guess, we stock, sell, and take care of almost everything connected with the hobby of listening, from Long wave to UHF. If
you need any advice or assistance, we are here to help, and information is available at all times on any of our product range. In addition
to the "Listener's Guide", we also publish the "Airband Guide", so if you send us £1 for postage, and ask for both these guides, we will
be happy to send them off. Happy listening.

KANTRONICS

Packet radio is one of the fastest expanding areas in Amateur Radio. Access
is available to national and international data, messages may be left on "mail-
boxes", and of course you may conduct a QSO just like RTTY or AMTOR.
KPC2 £159 inc. VAT. (Can £18)
This is not just a basic TNC but more of a "Packet Special". Over 100 user
commands are available, and operation can be on HF or VHF/UHF via its
single port. Features include 3 -state squelch, multi connect, digipeat, TTL
or RS2322 compatible, personal mailbox - and now WEFAX is included.
KAM £265 inc. VAT. (Carr £8)
All the features of the KPC2 but with two independent ports for HF and VHF,
allowing gateway operation. All mode operating via the HF port - Packet,
AMTOR, RTTY, CW, ASCII, and WEFAX.

KPC4 £298 inc. VAT. (Can £8)
A dual port TNC allowing simultaneous operation on two bands (if you can
keep up the pace). All the features of the KPC2 plus gateway between ports
(and WEFAX).
P.S. WEFAX means you can receive those wonderful Met forecast pictures
off -air.
P.P.S. Ask about the 2400 baud option now available.

This and That
We cannot advertise everything we sell, because it would
take the whole of this magazine to do it, which at £500 a page
is a bit expensive. Instead, we send out reams of information
every day, covering almost anything connected with radio.
To send an interesting pack of reading, all we ask is a
contribution towards postage costs, so if you clip the
coupon on this page and send it to us with your £1, we will
fire back all the info you want. Mention any special interests
or particular rigs, and we will feature them in the pack.
We don't only lurk in Matlock; we have branches in many
major cities and we try to keep all that we sell at every
branch. Just ring for the address of your nearest Lowe shop,
or see the front of our product list for details. In the absence
of a branch, we also supply approved dealers who are of
proven reputation and integrity. There are others who, for
our own good reasons we prefer to avoid. So should you if
you thing about it, because anyone who cuts a price, and
hence his operating margin, can only be cutting his service
and backup. There isn't anywhere
else the cut can be made. We prefer to maintain
our standard of service rather than "Forty quid off,
John" and no backup. The choice, of course, is
yours.

LOWE ELECTRONICS LTD.
Chesterfield Road, Matlock, Derbyshire DE4 5LE
Telephone 0629 580800 (4 lines) Fax 0629 580020
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Radio Propagation and
-PfaL-D Kin Part 3

In part 2, we examined the Solar
Wind, how it was generated and then
followed its journey into the upper
atmosphere of the Earth. the solar
wind ebbs and flows away from the
sun, given added impetus by events

Moore in The Astronomy Encyclope-
dia defines ionisation as:-

The name given to any process by
which normally electrically neutral
atoms or molecules are converted

This month kev'M Fox GJMDQ continues his long $41111:
in thp cnn

such as quiescent and active promin-
ences, and solar flares. I've used the
general name of 'charged particles' to
cover emissions from these events,
but this covers a multitude of radia-
tions. The particular kind of radiation
we will be concerned with here is
ultra violet (Fig. 1).

We looked at aurorae and their
effect on VHF propagation and finally,
I left you to listen to the solar wind.
In this part of the series we'll examine
the effect the solar wind has on the
F1, F2, E and D layers of the iono-
sphere, and how they can be boosted
or retarded by ultra violet radiation
from the sun.

Ionisation

This is a word that's going to
keep on cropping up all over the place
so I'll define it straight away. Patrick

flectrtmaflietic

Spectrum

into ions by the removal or addition of
one or more electrons. This gives
them a positive or negative electrical
charge. An ion can itself by ionised,
such as by losing or gaining a second
electron (double ionisation).

No wiser? Have a look at Fig. 2a
where we have a perfectly happy
atom, its two electrons peacefully
orbiting around the two nuclei.
However; in Fig. 2b a rampaging
photon of ultra violet light bangs into
the atom with such force that it rips
off an electron, leaving only one. The
atom has become ionised.

Not unnaturally, the atom strongly
resents having an electron ampu-
tated! It will try every trick in the book
to regain its missing particle? and
when the ultra violet has weakened
or is no longer present, the atom will

Some of the radiation emitted by the sun.
From the long, radio waves - to the short,
Gamma rays

grab the nearest electron (any one
will do) and return itself to its previous
state of blissful peace as in Fig. 2c.
This is called recombination and it will
become important later.

It doesn't have to be ultra violet
light, any particles with sufficient
energy to strip electrons can ionise.
Although for years, ultra violet was
considered to be the only radiation
ionising earth's atmosphere, new re-
search indicates that this is not
necessarily so. There is evidence that
more energetic particles, such as X
and gamma rays also assist in the
ionisation process. This then is a
simplification of the ionospheric ion-
isation process. It's happening all the
time, right above our heads, and can
be both useful and a nuisance. Some-
times both at the same time!

Ionospheric Ionisation
Ultra violet radiation arriving at

the earth and carried here by the solar
wind, hits the atmosphere and begins
the ionisation process. First - the
more rarefied gases at the top of the
atmosphere are ionised relatively
easily. Then the ultra violet pene-
trates deeper into the atmosphere,
encountering a greater density of gas
the lower it goes. Ionisation increases
(because there's more gas to ionise)
but at the same time this constant
collision with the atoms of the atmos-
phere is robbing the ultra violet of
energy.

Eventually the ultra violet is
completely exhausted and has no
more power to ionise. Therefore, the
ionisation process stops, leaving a
thinly ionised region above and below
the area of intensely ionised atmos-
phere. Ultra violet radiation from the
sun varies in frequency, and the
gasses in the earth's atmosphere also
respond and ionise at different fre-
quencies, hence the coloured light in
an aurora. The net effect of this is
ionisation of the atmosphere taking
place at different heights above the
surface. These zones of ionisation are
named the F, E and D layers.
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The atom is at rest. Two electrons are orbiting the twin nuclei, therefore the
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When the Ultra Violet light has weakened or disappeared, the atom grabs
the nearest electron to return itself to equilibrium.

So how come patches of ionisd
gas in the sky can actually manage to
bounce a radio signal back to Earth?
Imagine a huge net in the sky. The
holes (mesh) in the net are a fixed size
- this is our ionospheric reflecting
layer of gas. Now we need a ball
which will be our radio signal (see Fig.
4a). If the size of the mesh is twelve
inces wide, and our ball has a circum-
ference slightly greater than twelve
inches, and we throw the ball at the
net, it will hit and bounce back off.

Also if we throw the ball at a
steep angle to the net, then the dist-
ance from the throwing point to the
point where the rebound occurs will
be quite small. Throwing the ball at
the net with a wider angly will in-
crease the distance from the throw-
ing point to the rebound point. If the
circumfrence of the ball is less than
twelve inches, then the ball will pass
through the net and will be lost to us
as in Fig. 4b. Again, if the ball is much
bigger than twelve inches, it will lose
a lot of its energy when it strikes the
net.

Putting this back into technical
terms; our net represents the ionos-
pheric layers as in Fig. 4c. The size of
the holes in the net are constantly
varying, getting wider and then nar-
rower. They are generally 'wide' in
times of low solar activity, and 'nar-
row' towards higher solar activity. So
our ball, which represents a radio
signal, is like the frequency chosen.
Low frequencies - large ball; high
frequencies - small ball. Amateurs
should always aim to use the highest
possible frequency to work DX; but,
if the 'hole' in the ionospheric layer
are 'large' and the frequency selected
is high - (small ball), then your signal
will pass through without reflection.
In other words, you've exceeded the
Maximum Usable Frequency.

The angle with which the radio
signal hits the ionospheric layer
depends on the chosen frequency
and the angle of radiation of the aerial
in use. Low angle radiation and a high
frequency is the equivalent of throw-
ing the ball at the net with a wide
angle, increasing the distance be-
tween the 'throw' and the 'rebound'
points. The analogy isn't exact, but
it's near enough for practical pur-
poses.

Ionospheric Layers

Fig. 3 illustrates the ionospheric
layers and from this diagram you
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might be forgiven for thinking that the
layers start and stop with surgical
precision. However, this isn't really
the case as boundaries between
layers are gradual, with one layer
gently merging into the next.

Starting at the bottom, the Tropo-
sphere contains most of the earth's
water, either as invisible (to the eye,
but not RF) water vapour, or as
clouds. The air in the Troposphere is
in a continuous state of motion, caus-
ing the phenomenon we call weather.

It's also in this area that the condition
amateurs call Tropo occurs. 'Tropo, or
a 'lift' happens in the Troposphere
because these conditions depend on
weather patterns.

Interestingly, two thirds of the
earth's atmosphere is contained be-
low the height of Mount Everest! A
fact brought dramatically home dur-
ing the 1968 Olympics in Mexico
City, whose height above sea level is
only eight thousand metres, where
the athletes were dropping like flies

due to oxygen deficiency!
In Tropo conditions, warm air

rises and becomes trapped between
layers of cool, dense air (see Fig. 5).
This produces a kind of 'tube' which
becomes capable of refracting (note
the word) VHF type signals. You can
demonstrate refraction quite easily
by putting a straw into a glass full of
water, the apparent bend of the straw
as it enters the water is caused by the
light reflecting from the straw pass-
ing through a denser medium, eg.
water. VHF signals normally zoom
through the Troposphere and out into
space. If they meet a temperature
inversion, the signal can be bent (re-
fracted) and returned to earth a good
distance away.

In the Stratosphere, at a height of
fifteen to thirty-five miles, lies the
Ozone Layer we've all been hearing so
much about recently. The Ozone
Layer performs the vital function of
filtering out those wavelengths of
ultra violet radiation which are in-
jurious to life. There is evidence that
Chloro-Fluro-Carbon gases used as
propellants in aerosol sprays and as
coolant in refrigerators are destroying
the ozone in the Ozone Layer, but
more research is needed before this
can be definitely confirmed.

Moving up, we enter the Iono-
sphere. Sir Robert Watson -Watt, one
of the inventor of radar chose the
name by the way. He was a co-worker
alongside Sir Edward Appleton who
discovered and named the F, E and D
layers. The first 'radio layer' we come
to is the D layer.

D Layer

Located at a height of between
thirty-five to fifty mies above the
surface, less is known about the D
zone than any other ionospheric layer.
It exists only during the hours of day-
light, gradually disappearing as the
sun sets and recombination takes
place. Signals below 300kHz can be
reflected by the D layer, but anything
over this is attenuated. Below the D
layer the main method of propatation
is by means of Ground Wave. Be-
cause the D layer is the lowest, it
doesn't usually receive much ionisa-
tion (the UV runs out of steam,
which is just as well because all radio
signals passing through the D layer
are attenuated. Lowest frequencies
are most attenuated, whilst the
higher frequencies are least so.
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Imagine the Ionospheric reflecting layers as a net in the sky, with holes of
12 inches. A ball of 12 inches circumference (which represents our radio
signal) would bounce off the net when thrown at it. If the ball was smaller
than the holes in the net, it would pass straight through and on into space
(Dia 4 - part B)
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If our radio signal 'ball' is smaller than the 'holes' in the reflective 'mesh'
then our signal will pass through the mesh and on into space.

In other words, we have exceeded the Maximum Usable Frequency. We
must ensure that our signal ball is the smallest that can be reflected by the
mesh.
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A more realistic image of Ionospheric layers. The 'holes' in the 'mesh' vary
from layer to layer, and within the same layer, from hour to hour. The
frequency of our signal is dictated by the size of the 'mesh'.

Short Wave listeners are quite
familiar with the performance of the
D layer, they know they've not much
chance of hearing American East
Coast Medium Wave radio stations
during the hours of daylight. But
when the sun goes down . . .

Ionisation of the D layer is very
dependant on the position of the sun,
and is greatest in the Northern Hemi-
sphere during the summer months, in
particular June at around the Summer
Solstice (see Fig. 7). During the years
of sunspot maximum, an interesting
phenomenon known as SID can
occur. SIDs - or Sudden Ionospheric
Disturbances to give them their
proper name, occur in the D layer.
You'll remember from my description
of the ionisation process that the
further 'down' the atmosphere the
ultra violet travels, the weaker it gets.

In sunspot maximum years thee
can be massive upheavels on the sun
which increase the amount of UV in
the solar wind many thousands of
times. When this extra amount of UV
hits the earth's atmosphere, it travels
deeper and ionises more, so that the
D layer receives a massive blast of
ionisation. The more ionisation the D
layer receives, the more it will
attenuate signals until it almost
reaches saturation point, where
nothing gets through it at all!
Dellinger Fade Outs (as they used to
be called) are fascinating to hear. The
band will be bubbling along, carrying
the usual traffic. Then the signals
start to fade, but unlike QSB, they
keep right on fading until there's
nothing at all, anywhere on the band!

This situation can remain for
hours during really severe storms, or
just for a matter of minutes. The
higher frequencies come back first,
gradually moving down to the lowest
frequencies. Sometimes only the
lowest frequencies are wiped out.
I've been listening to an SID on forty,
then switched to fifteen metres to
hear a couple of German stations
discussing the SID on forty! These
solar storm conditions are also
responsible for disrupting magnetic
compasses, inducing ground currents
and, the only good thing about an
SID, fine auroral displays!

E Layer
At a height of around sixty-five

miles, the D zone meges into and
becomes the E layer. Like the D zone,
the E layer is very much a daylight
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Warm air trapped between strata of cool air becomes capable of reflecting
(bending) radio signals. This has the effect of greatly increasing the range
of the refracted radio signal.

phenomenon, with ionisation closely
following the path of the sun. In the
northern hemisphere, maximum ion-
isation occurs at solar noon, around
the time of the summer solstice, see
Fig. 7. At night, the layer recombines
- imagine a bath tub full of water.
Pull the plug and the water drains
away from the bottom of the tub,
lowering the height of the water at
the top.

Ionisation in the
lower regions of the Earth's atmos-
phere, and these regions are always
the first to recombine. The E layer
starts to recombine at the bottom,
which both lowers the height of the
layer, and also thins it out, juch like
our bath tub analogy. In times of low
solar activity, virtually all of the E layer
recombines but in times of higher
solar activity a residual layer can still
persist into the night, facilitating radio
reflections.

During daylight the E layer
reflects signals over a single hop
distance of around a thousand miles.
Many people believe that the E layer
has an attenuating effect, which
prevents further hops. Whilst attenu-
ation occurs in all the radio reflecting
layers, it is not specifically the reason
for single E hops at HF frequencies in
the daytime. Frequencies below
4MHz are absorbed by the D layer in
daylight, whilst frequencies above
this suffer attenuation. Only high
angle radiation can pass through the
D zone and be reflected by the E layer
during the day. Due to the high angle
of radiation, D zone absorption and
ionospheric attenuation, there's
precious little left of a radio signal to

make the same journey on a second
hop, back up to the E layer.

Sporadic E (Es)
Sporadic E still isn't too well

understood. The earth's atmosphere
is in a constant state of flux, inflating
and contracting as it is ionised by the
solar wind. intense ionisation has the
effect of swelling out the upper
atmosphere, increasing it height. This
fact was forgotten by NASA, who
were forced to make a 'Controlled Re-
entry' of their Skylab spacecraft in
the seventies because atmospheric
drag on the craft was much greater

than they had anticipated. This is also
the reason why you only get Predic-
tions for Polar Orbiting weather satel-
lites. Their exact position in space
isn't known because the upper at-
mosphere is continually modifying
their orbits.

It's only my own pet theory, but
I believe that Sporadic E clouds are
parts of the E layer which, when
expanding under influence of the
solar wind, are 'torn off' due to
unequal expansion of the layer as a
whole. These random 'clouds' of
highly ionised material form in sheets
around half a mile thick, and between
fifty to two hundred miles in
diameter. Some wander for many
thousands of miles, possibly dragged
by high altitude shears, whilst others
remain stationary. They can survive
for hours or only minutes and are
responsible for causing absolute
chaos on the VHF bands!

Sporadic E, or Es as they are
known are capable of reflecting radio
signals into the VHF range, but
reflections at upper HF and low VHF
- eg. ten, six and four metres, are
much more common and longer
lasting. There is a dispute over
whether they can reflect at UHF
frequencies howerver. Single hop
reflections are similar to E layer
distances, around eight hundred to a
thousand miles, but in the peak times

Electrons within an Ionospheric layer

''F radio siglal
In the Ionospheric layer, the radio signal gives up energy. Electrons 'A' carry
the signal through the layer, but collide with 'B' electrons. 'C' electrons
have to be energised for further progress to be made. The net result is a
weakening of the original signal.
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The Summer Solstice
At position 'Sun 1' the sun is crossing the equator on its way into the northern hemisphere of the Earth. Light and
the solar wind have to travel through the thickest parts of Earth's atmosphere. Like 'Lamp 1' the area illuminated by

for Es (the summer months) multiple
hops can be achieved, reflecting from
more that one Es 'cloud', increasing
the range to over two thousand miles!
I've never been moved to join in the
fun during an Es opening. (I Guess I'm
really an SWL at heart) but listening
to the chaos, and amateurs gabbling
their way through a QSO at maxi-
mum words per minute to get onto
the next piece of DX, provides hours
of harmless fun!

Around equatorial regions, Es is
essentially a daytime phenomenon,
but around Polar regions Es often
persist through the night. Charged
particles in auroral zones are
attracted to the Es clouds, adding
further to their ionisation. I believe
that now we have six metres our
knowledge of Es will improve tremen-
douslyt. Expect many transatlantic
contacts via Es this coming summer
on six!

F Layers
At the top of the earth's

atmosphere lies the two F layers. F1
being the lower of the two at an
average height of one hundred and
fifty miles, and F2 at two hundred
miles. These are the layers which
provide the DX contacts, both by day
and by night and as these layers are
at the top of the atmosphere, they
receive more UV radiation, and for a
much longer time than any other of
the radio reflecting zones.

Ionisation slowly tapers off

during the night, reaching a minimum
just before dawn. During the night the
two layers merge into one F layer, at
a reduced height of about one hun-
dred and seventy-five miles. Due to
the thinness of the atmosphere at the
F layers (oh, alright then: the electron
density!) - recombination is a much
slower process as the atoms have
much further to hunt for replacement
electrons. This enables the F layer to
retain some ionisation through the
night, albeit reduced from its daylight
level.

Come the dawn, the F layers are
the first to be UV irradiated, and
within a short time the two F layers
are reformed and ready for action.
There is always some ionisation
happening in the F layers, but if this
isn't very much, then the maximum
frequency which can be reflected by
the F layers will be quite low. The
more ionisation the layer receives,
then the higher the frequency which
can be reflected back to earth.

Attenuation
When a radio signal enters the

Ionosphere, and particularly when it
passes into an ionised Zone such as
the D, E or F layers, it gives up energy
to the electrons within the area. This
sets them in motion which enables
them to convey our signal through the
zone.

But electrons set in motion by our
radio signal, and which vibrate in

synchrony with it, are also having
problems of their own. They are
continually bumping into other elec-
trons not associated or vibrating with
our signal, and patches of ionisation.
Like a good evangelist, the vibrating
electrons will try to persuade non -
vibrating electrons to join in the fun!
This robs them of energy, which has
to be replaced from our radio signal.

If this energy lost by the
electrons is not replaced by the radio
signal, then any further progress
through the zone is stopped. This can
happen when the signal has no more
energy to give, as when operating in
poor condition. Assuming reasonable
conditions, the signal re -supplies the
depleted energy of the electrons, and
can therefore continue its progress
through the zone. The net effect is
that the reflected radio signal finally
leaves the ionospheric layer weaker
than when it first entered it, see Fig.
6.

The amount of attentuation varies
from very little, to complete absorp-
tion on the aerial and angle of
radiation, the state of ionisation and
the selected frequency. Attenuation
in the ionosphere (specifically the D
layer) varies in inverse proportion to
the frequency - the higher the
frequency the less the attenuation.
This is why you should aim to operate
at, or as close to the MUF as possible,
because that way your signal suffers
the least amount of attenuation.
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Uniden 580 XLT
mwEcffJ

The early days of scanners were
characterised by gruesome affairs
which looked more like a cross
between a Gavioli fair organ and a
piece of kit furniture rather than a
functional piece of radio gear. As time

operating in the ranges of 29 to
54MHz, 118 to 174MHz and 407 to
512MHz. It is capable of either AM or
NBFM operation but both mode and
frequency increment selection are
automatically made depending upon

What exactly is the _WALT and hat do you get tin
your money`' HRT renortc

went by, both the technology and
(thankfully) the designs improved to
the point where handy scanners,
with their portability and ever in-
creasing frequency coverage, were in
the ascendant. Scannerists were no
longer tied to large base stations and
were able to get out and about at last.

The Uniden 580 XLT has broken
with this tradition somewhat as it
offers the user a 13.8v base station
which is also small enough to com-
fortably fit into all but the most poorly
designed of car interiors - so whilst
the leading edge technology buffs are
standing out in the rain watching their
Nicads go flat, you can sit comfort-
ably in the car listening happily away.
So, the first question is, what do you
get for your £200 outlay?

General View

The Uniden (nee Bearcat)
580XLT is a 100 channel scanner

the frequency in use - neither are
directly operator accessible. The
radio weighs in at 2lbs 5ozs and
measures 7" (W) x 2" (H) x 71/2 " (D),
which is about the same size as some
of the slimmer broadcast car radios
seen today. The case consists of two
'U' shaped sheet steel covers which
are covered with a textured black
plastic coating, giving an effect not
unlike that of crackle finish paint. The
front panel consists of a dark grey
plastic moulding with the LCD escut-
cheon and controls finished in black
and the various key legends being
printed in off white.

The most noticeable aspect of
the front panel however is the slight
upward tilt of some 15 to 20 degrees
which not only makes operation of
the radio much easier in a car
installation but also allows use at
table top height without having to lie
with your head on the desk just to
read the display! There is also a flip

down stand fitted to the underside of
the case which tilts the whole set
slightly upwards and at the same
time prevents it sliding around due to
two rubber feet fitted to the stand
extrusion, the stand simply flips back
up out of the way when not required.

Working from left to right, the
front panel layout consists of an
integral volume, squelch and on/off
switch; the large (5 x 1.2cm) LCD
with four control buttons beneath;
nine square function buttons and on
the right, a numeric keypad. The
volume/squelch control annulus is
backlit in orange as is the LCD screen
and the SCAN, MAN, PRI & HOLD
buttons below it. The backlighting
facility is not switchable and
although the case did get a little
warm in the vicinity of the bulb over
prolonged operating periods no other
problems were found. In fact the dis-
play legibility was very good over a
wide range of viewing angles both in
daylight and at night, other radio
manufacturers take note.

Unlike the hard plastic used for
the other controls, the buttons to the
right of the LCD were reminiscent of
the soft rubber kays used on some
computer keyboards. I have always
referred to these as 'dead fish' key-
boards because of their unpleasant
feel, however the 580XLT's keys do
the job perfectly well regardless of
my personal foibles, are of a sensible
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size and (with the aid of suitable
bleeps) let the operator know when
they have been pressed home.

Other features of the 580 include
a 3", 3 watt loudspeaker fitted to the
underside of the case and on the rear
panel there is the DC power socket,
antenna socket, extension speaker
socket, memory lock switch and the
memory back-up battery holder. A
four section 20" telescopic whip,
plus a mobile mounting bracket and
attachment screws are also supplied
with the set, the radio being fitted to
its bracket by means of two large
knurled knobs which pass through
the bracket and screw into the side of
the case, in the manner of CB rigs.
The only real gripe which I have
concerning the hardware design is in
relation to the choice of aerial socket,
which is a car radio type - my feeling
is that bearing in mind the 29 through
to 500MHz coverage of the set a BNC
fitment would have been much bet-
ter, especially at the higher fequen-
cies.

Getting To Grips

Before getting started it is
necessary to install the two AA cells
required for memory back-up in the
rear panel mounted holder. Alkaline
type cells are claimed to have a life of
around six months in this application
and when the time comes to change
them, an on board capacitor main-
tains the back-up facility for up to 30
minutes - enough time for even the

most gack-handed to swop cells!
Frequency entry is achieved by a

process of putting the set into the
manual (MAN) mode, nominating a
memory number between 1 and 100
and then entering the frequency
required followed by pressing 'E' on
the numeric pad to finally enter the
desired data. For example, to program
channel 20 with S20 the sequence
would be: MAN, 20, MAN, 145.500,
E and the process is complete.
Assuming that the radio is already

programmed, it will commence scan-
ning as soon as it is switched on
although there are a number of other
facilities which are available should
the user require a different operating
technique. Memory channels can be
stepped through manually one at a
time by pressing the MAN button re-
peatedly, although if you happen to
be at channel 01 and you want to get
to channel 99 it could take you a
while as the radio will only step
upwards in this mode, you can't
determine the direction of travel for
yourself. Once in the manual mode
however any channel can be selected
simply by typing in its number on the
numeric pad and then pressing the
MAN button again, whereupon the
radio will immediately go to that
channel.

Memory Arrangement

Having 100 memory channels on
board can become something of a
nightmare to organise if you don't
take a systematic approach to 'what
goes where, and it's here that the
page system employed by the set
comes to the rescue. Instead of
offering one huge single block of 100
channels, the '580XLT divides these
into five banks or 'pages' of 20
channels each. So for example you
could put all your favourite 2m
frequencies in bank 1, 70cm fre-
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quencies in bank 2 - and so on
through to bank 5. Once this has
been done, each bank can be in-
cluded or excluded from the scanning
process as desired, so if you only
want to scan the 70cm frequencies,
all of the other four banks can be
missed out.

The extreme top left-hand corner
of the LCD shows which memory
banks are currently available for
scanning, with the appropriate num-
ber blinking momentarily to indicate
that it is being scanned at that precise
moment. During the scan no
frequency information is shown on
the display but the channel numbers
are shown tumbling merrily away to
confirm scan action, just to further
reinforce the point, 'SC N' also
appears on the LCD. As soon as a
channel becomes active the scan
stops, the frequency is shown and
reception commences.

Each channel can also be pro-
grammed to have a 2 second delay
following loss of signal, or be locked
out (omitted) from the scan process;
the delay facility can be very useful
when listening to transmissions con-
sisting of short overs punctuated by
short gaps, whereas lock -out can be
handy if you wish to avoid having the
set latch -up on beacons or repeaters
when scanning for other signals. In
either case an appropriate annunci-
ator will appear on the LCD as a
memory jogger and because it is
possible to lose track of just how
many locked out channels there are
in a particular bank, all channels
within a bank can be unlocked by
holding down the 1/0 CLEAR' button
for more than 21/2 seconds - after
which a double beep will confirm
cancellation of lock out.

A further facility which the set
offers is that of being able to momen-

tarily monitor a priority channel; en-
abled simply by pressing he PRI but-
ton, this allows the set to check for
activity on whatever frequency hap-
pens to be programmed into channel
number 01, regardless of whether
bank 1 (which contains channel 01)
happens to be active at the time.

Selection of which banks are to
be scanned must be made when the
set is already in the scan mode, and
although this may seem to be a rather
strange way to go about it. In practice
it works well, for it means that should
the operator wish to cease scanning
one memory bank in favour of an-
other the 'new' bank can be selected
by pressing the appropriate number
on the numeric pad whilst the 'old'
group can be deleted from the scan
by the same process - scanning
continuing all the while.

Search Mode

Quite a few newcomers to the
world of scanners end up being rather
disappointed when, instead of virtu-
ally every frequency bursting into life,
they discover that activity can be
quite sporadic. Indeed some scanners
require their owners to have second
sight in that they will only accept
specific input frequencies to scan, so
if you are 25kHz off something inter-
esting you'll never know it. Fortun-
ately some scanners, including the
580XLT, will allow the user to search
a block of frequencies which are not
held in memory - stopping on an
active frequency either until the
signal ceases or the operator
intervenes. The only restriction
placed upon the search function is
that the search limits must lie wholely
within one of the three blocks of
spectrum covered by the radio so, for
example, it is not possible to scan
53.500 to 130MHz as this requires a
'jump' between the 29-54MHz and
118-174MHz bands.

To enter search mode the radio is
first put into manual mode by pres-
sing MAN, then the lower search limit
(LMT) is keyed in followed by the
upper search limit; pressing the SRC
(search) button initiates the search.
For example the key sequence to
search 144.500 to 145.800MHz
would be as follows: MAN, 144.500,
LMT, 145.800, LMT, SRC. If an active
frequency is encountered, pressing
the HOLD button will retain it and if
'E' is pressed it can be stored in the
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current memory channel. Once the
frequency has been temporarily re-
tained by pressing HOLD, it is pos-
sible to step up or down frequency
from it using the HOLD button to go
up frequency or the LMT button to
QSY downwards. The user can
escape from search mode by pres-
sing the MAN button at any time.

Service Search

In addition to the previously
described search modes and facili-
ties, the Uniden 580XLT also offers
the ability to make 'service searches',
that is to say it can call up a block of
ready programmed frequencies for
police, fire, aircraft, weather satellite
and marine band allocation searches.
The snag is that the radio is pro-
grammed to handle United States
allocations and not ours, so leaving
aside the fact that it is technically
illegal to listen to all but broadcast
and amateur frequencies in the UK,
only the aircraft and marine alloca-
tions would be of any use over here.
Looking inside the set it is interesting
to note that there is a silver sticker
attached to one end of the main CPU
chip - could this therefore mean that
the service search channels are on a
re -programmable Eprom?

Channel Steps and
Performance

With the exception of the service
search bands, which appear to have
the appropriate step sizes ready
programmed, the 29 to 54MHz and
118 to 174MHz bands have a mini-
mum step size of 5kHz whilst the 406
to 512MHz band uses 121/2 kHz spac-
ing - although the 1/2 kHz does not
appear on the display. Whilst neither
option should cause an immediate
problem from the viewpoint of 25kHz
amateur band spacing, it is neverthe-
less a fact that 12 1/2 kHz spacing is
used in congested areas and this will
cause the user to miss out on some
activity. Ironically, this situation is
further exacerbated by the quite re-
spectable adjacent channel perform-
ance which meant that I was unable
to persuade the set to pick up my 2m
handheld operating at close quarters
only 121/2 kHz off frequency!

As with all but the most imagin-
atively priced scanners, the Uniden
did have problems with image
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response, in my location this was
manifested by the sudden and un-
invited appearance of a local con-
stabulary ragchew smack in the
middle of air band, however this was
the only instance which I ran across
during the review period and as is
often the case it is a question of pot
luck as to whether or not the operator
ends up with unfortunate frequency
combinations.

With regard to sensitivity, per-
formance was quite acceptable and
when used with its standard tele-
scopic whip aerial the set was found
to be on a par with both 70cm and
2m handhelds used under similar
conditions with their standard
'rubber ducks'.

Conclusions
For many people the name of the

game when it comes to scanners is
ever increasing frequency coverage,

but for others the objective is to listen
to specific bands for specific pur-
poses - which 'type' you are will
colour your attitude to the latest
offering from Uniden.

For the 'DC to light' merchant the
set offers less coverage and fewer
options per pound at its current price
of £225 than other handy portables
recently available; but for those
interested in 50MHz, 144MHz and
430MHz, plus air and marine bands
thrown in, the set has a different
appeal. For the latter group its design,
legible display and standard of con-
struction will outweigh its other
shortcomings and should therefore
secure it a place on the shelves of
those who enjoy long term monitor-
ing both from home and in the car.

My thanks go to Nevada Communica-
tions Ltd of Portsmouth for supplying
the review unit.
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BATTERY CHARGER
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BATTERY 'B' CAN BE ANY LEAD -ACID CAR -TYPE BATTERY'

Fig. 1 Circuit diagram of the auto -charger project.

SW1

B

71
CH MAINSMAINS

A car battery is often used in the
shack to power modern 12 volt HF
and VHF rigs. Keeping the battery
"well up" to voltage with a battery

absorb the gasses generated by the
charging process, however the
absorption capability can be over-
whelmed if the charging rate

Sick of sagging P.M? This simple circuit from
G4A VT will take care of all ;,our lead -arid battery

charging problems!

charger is important for best trans-
mitter performance and this in-
volves supervision of the charger,
switching it "On" and "Off" at the
appropriate moments.

The device described here does
this automatically and consists of a
voltage dependent switch which
cuts off the charging current when
the battery reaches 131/2 volts and
brings it in again when the battery
falls to 111/2 volts. The unit is self
contained and requires no modifi-
cation to the charger, a trickle
charger of 2 to 3 amps output would
be suitable and it is this type which
the project is designed for.

Such an arrangement applies
particularly to the modern "Sealed
for Life" type of battery, which
when used with simple chargers of
the transformer plus rectifier
variety (see Fig 5) can exceed the
specified charging voltage. These
batteries are designed to internally

A.>

exceeds that recommended - re-
sulting in profuse gassing, lowering
of the electrolyte and a shorter batt-
ery life.

How It Works
The heart of the circuit, Fig. 1,

is an IC741C operational amplifier
used as a Schmitt Trigger, in its 8
pin DIL form it is widely available at
a remarkably low price. The output
at pin 6 switches a low power tran-
sistor so that its collector goes high
or low thereby operating the relay,
its contacts switching the charger
"in" and "out" of circuit as needed.
Two LEDs indicate the status of the
circuit and the sequence of opera-
tion is shown at Fig. 4. The height
of the segment between the trip
voltages is about 2 volts in this case,
and is set by the ratio of the poten-
tial divider resistors R4 and R5. The
operating position of the segment
(111/2v and 131/2v) depends upon the
ratio of resistors R2 and R3 with
RV1 for adjustment purposes. The
zener diode provides a reference
voltage for the 741 C input and D1 is
a silicon diode used to bypass the
reverse voltage transient which
occurs across the relay coil on field
collapse at switch off.

Construction
The prototype used plain drilled

copperless 0.1 in. matrix board, but
of course any suitable construction

LED B-
'G'

Fig. 2 Component overlay for 0.1" matrix board.
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Fig. 3 Point to point wiring on the underside of the board.

technique may be employed. The
components layout is shown in
Fig. 2, and these are not minimally
spaced so is less prone to unin-
tended shorts and bridges for the
less skilled at precise close sold-
ering. Bare tinned 24 gauge copper
wire was used for wiring up but in
several cases the component leads
are sufficiently long for this pur-
pose. Note that the wires to the
relay contacts should be as heavy a
gauge as practicable as they carry
the main charging current. Con-
structors wishing to use the printed
circuit technique should have no
difficult using the underside wiring
diagram Fig. 3. Holes will need to
be drilled through the board and the
box bottom to take fixing screws
and nuts. Best positions for the
toggle switch, LED holders and
insulated terminal (which accepts
the charger lead) should be chosen
with the completed board in posi-

tion. Holes in the case walls will be
needed for battery positive and
negative leads and for access to
RV1 for adjustment purposes.

The procedure is simple. You
will need a voltmeter and before
starting, have the battery charged
to 131/2 volts. Put SW1 in the "off"
position and set RV1 half -way, then
connect the device to the battery
observing the correct polarity. Now
switch on and the green LED will
light. Adjust RV1, slowly reducing
the resistance in circuit until the
green LED goes out. Set this point
precisely as it is fairly critical. The
charger, switched off at the mains,
should now be connected to the
battery and all connections should
be checked before switching it on -
to the charger - the cycle is now in
progress.

It is always important that both
the device and the charger are
switched off before altering the
connections, to avoid relay chatter
and possible damage. When the
device is in the "non charging" part

Fig. 4 Typical charging cycle for the project.

13.5

VOLTS
11.5

'ON'
GREEN
SHOWS

Fig. 5 Typical charger schematic diagram.

'OFF'
RED

SHOWS

'ON'
GREEN
SHOWS
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RESISTORS
R1 4k7
R2, 4 6k8
R3 8k2
R5 100k
R6, 7 1k
R8 1k8
R9 680R
RV1 4k7 submin preset
All fixed resistors 0.5W 1%

COMPONENTS LIST

SEMICONDUCTORS
Q1 2N3702
IC1 741 op -amp
D1 1 N4001
ZD1 5v6 500mW Zener
LED R, G one Red & one Green

MISCELLANEOUS
Relay, 12v SPDT 320R,
10A @ 240v contacts, PCB
mounting Maplin type YX97F.
8 pin DIL IC socket. 2 LED
holders. Miniature toggle
switch. Insulated terminal.

of the cycle (ie. red LED on) the state
can be changed by operating SW1,
(ie. switch 'off' then 'on' again)
when charging will commence and
the green LED will be on.

Other Uses
The writer has used the unit

with a car battery for some six
months or so to power an FT757

transceiver. Two other units have
also given complete satisfaction in
connection with a burglar alarm
system and then a battery operated
lawnmower!

* * 25th ANNIVERSARY YEAR 1963-1988 * * * * * 25th ANNIVERSARY YEAR 1963-1988 *

GAREXTHE SCANNER

SPECIALISTS
JIL SX-400

THE PROFESSIONAL SCANNER
Basic coverage 26-520MHz

 AM, NFM & WFM
Expandable from 100kHz to
1.4GHz with SSB and CW
Computer control options

 IF output terminals
Specifications set by
professionals

£649

REVCO RS -3000
THE COMPACT SCANNER
' Size only 6"x 2" x 8"
 Covers: 26-32MHz, 60-90MHz,

118-180MHz. 380-512MHz
AM & FM all bands

 Liquid crystal display
 50 memories
* Scan, search, priority

£199

JIL SX-200N
THE SUPERIOR SCANNER

The choice of the professionals
 Proven reliability
 Covers: 26-B8MHz,

108-180MHz, 380-514MHz
 AM & NFM on all bands
 Positive action keyboard
 16 memories
' 12V dc & 240V ac

£325

AOR 2002
THE WIDE RANGE SCANNER

Covers: 25-550MHz, 800MHz-1.3GHz
 AM & NFM & WFM on all bands
 Computer interface socket

20 memories
Compact size

' 12V dc operation
 Up/down step control knob

£487

AOR 800E
THE SMALLER HANDY -SCANNER

 Covers: 75-106MHz, 118-175MHz, 406-496MHz,
830-950MHz
AM & NFM programmable on all bands

 Full scan & search functions are available
20 memories

' Measures only 2.5" x 5.5" x 2"
Nicads, charger & BNC whip antenna included in
the price

£199

NEW IMPROVED REVCONE
The British made REVCONE already renowned throughout the world has now been improved with a new exclusive
feature The addition ol a vertical element to a discone has been shown to improve the pedormance on a selected
band

Now the REVCONE offers YOU the choice of band
All new REVCONES supplied by us now incorporate a mounting stud tor an optional vertical whip fur the band of
YOUR choice Whips may be chosen for any frequency from 27 to 950MHz from the standard REVCO range.
Basic REVCONE. excellent value at E33.75
Add-on whips from 11.90toC10.75
Remember this British product carries no overseas trelyht or Import Duty'

BROADBAND PREAMPLIFIERS
REVCO PAT mime masthead model. with special mains psu DC-1Gliz mm 13dB gain 149.95
PA3I instrument or back -of -set version for 12v DC operation. BNC connectors iS0727 or N -type options) E35.50

v;.; GAREX ELECTRONIC HARROW HOUSE, AKEMAN STREET, TRING HP23 6AA.

MAIN DISTRIBUTOR OF REVCO PRODUCTS. PRICES INCLUDE UK P&P and 15% VAT. Ask for details of our interest free credit.
Extensive range of PYE radiotelephone spares -S.A.E.for list. Ask for our secondhand scanner bargain list.

* * 25th ANNIVERSARY YEAR 1963-1988 * * * * * 25th ANNIVERSARY YEAR 1963-1988 * * *

Ces

SPhone Tring (044282)8580 & Cheddington (02%) 668684. Callers by appointment only. *
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AERIAs
CESS°111EAC

L.

AND
it ASA'S

THE
`HAM SHACK'

JAYB EAM
APPOINTED AMATEUR

DISTRIBUTOR

ODOM
LIRAS
BMUS

R.A.S. (NOTTINGHAM)
Radio Amateur Supplies

Tel: 0602 280267
Visit your Local Emporium

Large selection of New/Used Equipment on Show
AGENTS FOR:
F.D.I.
AZDEN
ICON
YAM
ALIMCO

ACCESSORIES:
Wells Rang*
Microways Modules
Adonis Mies
Nuts& Pm -Amps
Barone° Mast Supports

IMMO Agents for VODAPHONE & CELLNET
AERIALS: Tonna, Halbar, Jaybeam, New Diamond Range of Mobile Whips

Bring in your secondhand equipment for sale
JUST GIVE US A RING

Monday: CLOSED Tuesday-Saturday: 10am to 5pm

DRAE products
BNOS Linear' and
PSUs

3 Famdon Green, Wollaton Park, Nottingham NGS IOU
Off Ring Rd, between A.92 (Derby Road) Et A6011.01keetors Road)

/1 Books for
ti2? radio amateurs

ELLIOTT
ELECTRONICS

ANTENNAS
RIGS, ANTENNAS, SWR BRIDGES,

POWER SUPPLIES, TEST GEAR,
COMPONENTS, MORSE KEYS, COAXIAL

osv CABLES, ROTATORS, MICS, PLUGS
OLDN

TO AND SOCKETS, SWITCHESmA
Call us on (0533) 553293

OR COME AND LOOK AROUND AT
11114111" 26/28 Braunstone Gate, Leicester

K W
ARGOSY

NOW MADE

TEN-TEC

BY KW IN THE

LTD
II

UK

o c,

ARGOSY
MOBILE,

. .

. *
*i

II - 100 WATTS SSB/CW
PORTABLE OR HOME STATION

CENTURY 22
NOW MADE BY KW IN THE UK

50 WATT, 6 BAND CW TRANSCEIVER COMBINING
EXCELLENT PERFORMANCE, RELIABILITY,

OPERATIONAL SIMPLICITY, AND LOW COST

ALSO FROM KW
THE PARAGON 200W SYNTHESIZED TRANSCEIVER,

THE CORSAR II 200W TRANSCEIVER
FRITZEL BALUNS. H.F. BEAMS & VERTICALS NOW

IN STOCK - FROM CUSHCRAFT, BUTTERNUTT,
HYGAIN.

MFJ PACKET RADIO UNITS AND ATU's etc.
HYGAIN ROTATORS. VHF BEAMS & VERTICALS.

K W TEN-TEC LTD
VANGUARD WORKS, JENKINS DALE, CHATHAM, KENT ME4 5RT

Tel: (Medway) 0634-815173; Telex: 965834

ENTERPRISE

RADIOAPPL LICADTIONS

SOME
QUOTES!

Unit 26 Clarendon Court
Winwick Quay

Warrington
WA2 80P

Telephone:
(0925) 573118

The MICROREADER is a totally self-
contained system for reading CW and

RTTY. Simply plugs into the head-
phone socket of your radio and dis-
plays text on the built in LCD display.
No computers, program tapes or

interfaces are required. Fully automatic
and simple to use. Available with built-in

morse. TUTOR that sends random groups, full
control of speed spaces etc plus auto repeat. Plug in

your key and see what you actually send!

G4IJE Sept 87 Review "bargain of the century"; Excellent/outstanding EI9EJ;
A very good buy -G2DRT (RSGB Council); Amazing on CW, even better on
RTTY-GOHWA; Damn clever- Home Offic Telecoms; Excellent standard of
construction - G1CQV. We could fill the page!

BP34 PROFESSIONAL
COMMUNICATIONS

AF BANDPASS FILTER
Designed by Deiter Fritsch
DJ3NB/VK3BGJ/GOCKZ
This filter is a no compromise design

with an incredible 34 orders of filtering.
The result, a level of performance that is

unmatched in this country or any other come to that!
MORE

QUOTES!

"Too good for radio hams" - G3OGQ; 40 Mtrs CW very impressed - Rev G.
Dobbs G3RVJ; Better than all the knobs on the Tentec G6SX.

For further information, write or call Bill Green G8HLZ

Also available from:
RAS (Nottingham) or
Caledonian Software

(Edinburgh)

All prices include VAT & p/p.
Full 12 month guarantee.

Standard Microreader . . . . £119.95
With Tutor £134.95
BP34 Filter £94.50

RADIO AMATEURS EXAM?
PASS FIRST TIME!

Before you enrol check the benefits of
RRC'S unique Home Tuition Service

RRC has helped thousands of students to success in their
examinations with this unique system of postal tuition, one which
guides you, step-by-step, to qualify in the shortest possible time.
Only The Rapid Results College offers you all these advantages:

A qualified personal tutor
1] Study material prepared by

specialists
E Completely self-contained

courses
Handy pocket -sized booklets

El Personal study programme
Regular marked tests

Ei Courses regularly updated
E 48 hour despatch

IT Free advice before you enrol

E Telephone Helpline
E Free 'How to Study' Guide
 Instalment Plan
E Free Postage on course

material

E] Worldwide Airmail Service

E Extra tuition free if you
don't pass first time

1POST COUPON TODAY FOR FREE RADIO AMATEURS PROSPECTl7S1
Please send me my prospectus as quickly as possible.

Mr/Mrs/Miss/Ms

Address

Iffilif Postcode

The Rapid Results College CACCI
I )C1,1 \ 111 Imilon HOU, 11111,1011SW 1941)5 FRFF Al)VK 111119.47

Plt()SPF( H.'S: 01 941, 11117124 how Rccorkld,d1)Serx ice goofing i kph 11,41,
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From Belgium to Australia, from Alaska to
Madagascar - our man is there with an ear

to the air . . .

As the weather has improved from
spring into high summer, so has the
radio weather, the propagation. The
new sunspot cycle, Cycle 22, has
started with a bang, providing some
excellent propagation, not just for
short wave amateur DXers, but also
for the broadcast band enthusiasts as
well.

For example, Alaska, never an
easy country to hear on the broad-
cast bands, has been coming in
stongly recently with the sole SW
broadcaster there, KNLS "The New
Life Station", putting in a strong
signal as late as 2300 GMT on
117000kHz, when they end their
broadcasts in Russian. More rare, at
least in Europe, are the Central and
South Pacific countries. RFO (which
stands for Radio Television Francaise
d'Outre Mer) broadcasting from
Papeete, the capital of Tahiti, has
been heard on several mornings
around 0800 GMT in Tahitian and
French. They are about 1kHz above
their nominal frequency, on about
11826kHz, this from an old 20kW AM
trartsmitter. Rarer still is Radio
Kiribati, which uses a 500 watt SSB
transmitter on 14802kHz. This is
occasionally reported in Europe
around 0600-0700 GMT, but only
when propagation conditions are
excellent. The rather old frequency
usage is because it is used to relay the
programmes of Radio Kiribati from
the captial, Tarawa, to Christmas
Island, several hundred miles away,
but still part of the Republic of Kiribati

(formerly the Gilbert Islands).
Amateur band DXers will have

heard that the Saharan Arab Demo-
cratic Republic (or RASD, from the
name in Spanish) is now accepted as
a new country, or rather it has been

decided that recent operations from
there will count as the former Span-
ish Sahara territory, as reported in
QRZ in HRT. One of the operators of
amateur station SORASD is also the
Minister of Information of the repub-
lic, and it is he who is also in charge
of the broadcast station there. This
station is called the National Radio of
the Saharan Arab Democratic Repub-
lic, and it broadcasts on 1355kHz
medium wave. This is 4kHz away
from the offical medium wave chan-
nel of 1359kHz, and often a 4kHz
hetrodyne, or whistle, can be heard if
one tunes to this frequency. Radio
Berlin International is usually the
strongest station on the latter fre-
quency, but if the hetrodyne is par -

The Belgian
Radio and
Television
was the host
for this
year's
European DX
Council
convention
and
conference,
held in May
in Antwerp.

BELGIAN
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Red Cross Broadcasting Service

The Headquarters of ORF, the Austrian Radio . .

ticularly strong, try tuning between
1359 and the next channel down,
1350kHz, to try to receive the Natio-
nal Radio of the RASD. Those listen-
ers with loop or frame aerials may
well be able to get much better sig-
nals if they can successfully null out
the interference from Radio Berlin
International. The RASD station
broadcasts from about 2000-0000
GMT only, in Spanish, Arabic and
local dialects, and some listeners
have reported occasional announce-
ments in French or English.

It was reported some time ago
that the BBC were constructing a
new relay station on the Seychelles,
primarily intended for listeners in East
Africa, where reception of BBC pro-
grammes, particularly the World Ser-
vice in English, has been patchy, to
say the least, for many years. I now
understand that the station is all but
completed, as I write this, and by the
time this appears in print it could well
be on the air with test transmissions.

In any event, the BBC was planning to
have the Seychelles relay in full use by
the late autumn or early winter. The
full schedule will appear in Listening
On . . . when it becomes available.
Radio Netherlands, which already
has relay stations on the island of
Bonaire in the Netherlands Antilles
and on Madagascar, is reported to be
looking into the possibility of improv-
ing reception in the East Asia area by
means of a new relay station. Accord-
ing to a report on their Media Network
programme early in June, a fact-find-
ing survey has recommended that a
new relay station be built in that area,
possibly in Brunei, the Philippines or
Thailand. At present, the plans are in
a very early stage and the main stum-
bling block, as is so often the case,
appears to be the tremendous cost of
building a high -power transmitting
station, manning it with local engin-
eers and running it thousands of
miles from the home country. If Radio
Netherlands did build a relay in

Brunei, a small independent Sultan
ate on the island of Borneo, this
would be very interesting to the
broadcast band DXer, as at present it
is virtually impossible to log this
country in Europe, since Brunei's only
radio station operates on medium
wave and VHF only.

The BBC relay on the Seychelles
will, no doubt, also make that country
much easier to hear for broadcast
band DXers, but it is by no means the
only short wave broadcaster there.
Apart from the national broadcaster,
RTV Seychelles, which is only on
medium wave, the Far Eastern Broad-
casting Association (FEBA) operate
two 100kW and one 25kW short
wave transmitters from there. FEBA is
a small Christian broadcasting organ-
isation, with headquarters in Worth-
ing, Sussex, of all places, but which
transmits from near Victoria, on the
island of Mahe in the Seychelles. In
common with most other religious
broadcasters, FEBA not only makes
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QSL
Jki, Radio Canada
ma
TV'w International

People only live lives Flambeau pour ime cie
in the light at tie pleinsimouissement

Human Rights Les droits de rhomme

Radio Canada International have recently been sending out these two QSL cards
for correct reception reports. They commemorate the Winter Olympics held in
Edmonton in February this year, and the 40th anniversary of the signing of the
Universal Declaration of Human Rights.

its own programmes, but also carries
programmes made by independent
producers based in such countries as
India and Sri Lanka. In fact, they
broadcast in no fewer than 25 langu-
ages to some thirty countries around
the Indian Ocean, in Southern Africa
and the Middle East, in such tongues
as Mundari, Oromo and Kannada. In
Britain, FEBA Seychelles is most
often heard between about 1500 and
1630 GMT, when they broadcast on
15325, 11865 and 9590kHz. There is
a locally -produced news bulletin in

The Far East Broadcasting
Association's HQ may be in
Worthing . . .

English at 1600 on the last two of
those frequencies. Much of FEBA's
staff in the Seychelles are volunteer
ex-patriates from the UK working for
a period of a few months as mission-
aries -cum -engineers or broadcasters.

Another very small broadcasting
station, and one not so often heard in
Britain is the Red Cross Broadcasting
Service. With studios in Geneva,
RCBS uses the transmitting facilities
of the Swiss Broadcasting Corpora-

.. but John Fear, seen here
about to broadcast English news
for listeners in South Asia . . .

tion, but is quite independent of
them. The reason it is not so fre-
quently heard is simply that it does
not broadcast very often - in fact on
only a few days per month, and then
not always on the same days, so it is
quite hard to chase! I have recently
received their schedule for the next
few months, part of which should still
be valid by the time this is read, so
here goes:

0740-0800 GMT in English to
Australia and New Zealand on
9560, 13685, 17830 and
21695kHz on 1st, 4th, 29th
August and 1st September.

1040-1100 GMT in English to India on
11935,13685, 15570 and
17839kHz on the same days.

1100-1240 GMT in English, French,
German and Spanish for Europe on
7210kHz on 28th August.

1310-1330 GMT in English to Asia on
13685, 15570, 17830 and
21695kHz on 1st, 4th, 29th
August and 1st September.

1700-1840 GMT in English, French,
German and Spanish to Europe on
7210kHz on 1st and 29th August.

and 1710-1730 in French and English
to Africa on 9885, 11955, 15430,
15255 and 17830kHz on 1st, 4th,
29th August and 1st September.

The 1310 GMT transmission is
also broadcast simultaneously by
transmitters in China on 11695 and
15135kHz. At one time these trans-
missions were intended as test trans-
missions, to be used in cases of natu-
ral or man-made disasters, but now
the Red Cross Broadcasting Service
broadcasts a news -magazine pro-
gramme about the work being done
by the various Red Cross (and Red
Crescent) agencies around the world,
especially in Africa.

One of the big items in the broad-
cast band DXers' calendar, and one
which is held in May every year, is the

. . does it from the Seychelles.
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European DX Council, or EDXC, con-
ference. This year, the 1988 EDXC
conference took place in Antwerp,
under the auspicies of the BRT, the
radio and TV organisation of the
Flemish-speaking community in Bel-
gium. The events at the conference
were widely reported by the DX and
media programmes on Radio Sweden
and Radio Netherlands as well as the
BRT itself. It seems as if this year
there was quite a tussle between the
hard-core short wave enthusiasts and
the high-tech satellite and computer
fans. This year short wave won, as a
demonstration of satellite broadcast-
ing by the BBC failed, due to the non-
existence of a vital component. A
satellite TV link with the Voice of
America also did not come off be-
cause of the high cost of the link,
which was cancelled. On the other
hand, the conference was officially
opened by short wave, with the
opening address being sent by Radio
Sweden from Stockholm and re-
ceived - successfully - on a simple
short wave receiver in Antwerp. Later
on during the conference, Radio Aust-
ralia sent a live greeting to the dele-
gates also by short wave, which was
perhaps even more impressive.
Although a very small station in
international terms, the BRT Inter-
national Service has a lively and
enthusiastic English -language sec-
tion, headed by Hans Vossen. He was
interviewed at the EDXC conference
by Jonathan Marks of neighbouring
Radio Netherlands and stated that
the BRT's new Director General has
put extra funding for the international
service as a high priority. Neverthe-
less, BRT International is already well
heard in Britain thanks to a high
power medium wave transmitter
operating on 1512kHz. This is heard
with English programmes daily at
1730-1800 and 2100-2130 GMT.
They area also carried on 5910kHz,
although with much weaker signals
in south-western England (the short
wave frequency could be much more
useful for listeners a little further
away from Belgium, though - for
example in Scotland or Ireland).

Next year's EDXC conferece, to
be held in May 1989, will be in
Vienna, with ORF, the Austrian Radio,
organising things. If you are able to
get there, it should be a most interest-
ing meeting, providing, as it does, an
almost unique opportunity to meet
not only many other broadcast band

Itik.D10 AUSTRAIIIN
international

shortwave radio

ENGLISH
SERVICE

GUIDE

DXers and short wave listeners, but
also the broadcasters themselves.

Although BRT International are
hopeful of increasing their funding,
other stations are not so fortunate.
Anyone who has followed the con-
tinuing story of Radio Australia's
future, which has been unwinding
weekly on that station's Communi-
cator programme, may have been
wondering if the station will continue
to exist at all, given some of the
gloomy reports. However, it seems as
though the 24 hour per day English -
service will remain, although in the
ABC as a whole almost one thousand
staff will lose their jobs over the next
few years. Despite cut -backs, Radio
Australia's new transmitting site in
Brandon, Queensland, should be
operational by now. Initially, it will be
using three old 10kW transmitters
salvaged from their Lyndhurst site
which closed down a year or two ago,
until funding permits the purchase of
new transmitters. The Brandon site
will be used for programmes in
English and Tok Pisin beamed to
Papua New Guinea and the Solomon
Islands, and Radio Australia hope that
they should be able to put in an
equally strong single -hop signal from
Brandon, using just 10kW, than they
have been doing so far from 100kW
transmitters at other not so favour-
able sites. The higher power transmit-
ters will then be able to be used for

other more distant target areas. Don't
forget Radio Australia's Bicentennial
features throughout 1988, broadcast
on Wednesdays at 0730-0800 GMT
on 9655kHz.

Radio Canada International,
which broadcast special features
from the winter Olympics back in
February, is now sending out special
QSL cards to those who reported on
these broadcasts. Also this year
being the 40th anniversary of the
Universal Declaration of Human
Rights, Radio Canada International is
broadcasting a series of information
and promotional features pertaining
to human rights throughout 1988.
They have also printed a special QSL
card to celebrate this anniversary too.
Radio Canada International's main
English -language services for Europe
are now heard at 1830-1900 GMT
(except Saturdays and Sundays) on
5995 and 7235kHz from transmit-
ters in Daventry, and on 11945,
15325 and 17875kHz direct from
Sackville, Canada; and again at
2000-2030 GMT (2000-21000 on
Saturdays and Sundays) on 5995 and
9670kHz from Daventry and 11945,
15325, 17820 and 17875kHz from
the Candadian transmitters. With the
sunspots as they have been recently
(which is where we came in), even
the 17MHz frequencies have been
providing excellent reception these
light evenings.
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10 Aug S Bristol ARC: 6m activity evening.

Whitchurch Folk House, East Dundry Road,
Whitchurch, Bristol. Details: Len Baker G4RZY
on Whitchurch 834282

Willenhall DARS: CW night on the air.
11 Aug Pontefract DARS: On the air night 8pm. Carleton

Community Centre, Carleton Rd, Pontefract.
Salop ARS: Natter night.
Yeovil ARC: 'JFet Voltage Amplifiers. Part I' by

G3MYM. 7.30pm. at The Recreation Centre,
Chilton Grove, Yeovil.

12 Aug Loughton DARS: Drinks at 'Gardners Arms',
Loughton Coventry ARS: Night on the air.

Maltby ARS: VHF activity night.
14 Aug Flight Refuelling ARS: Hamfest '88. Stalls, Craft fair

and family entertainment. Free creche
available, free parking. Entrance fee 50p
(chilldren free). No charge for charities and
local hobbies groups - booking forms
available. 10am - 5pm at The Flight
Refuelling Sports & Social Club grounds,
Merley, Wimborne, Dorset. Details from John
Fell, 14 Rectory Ave, Wimborne, Dorset, BH21
3EZ on (0202) 691649

Derby Rally. Lower Bembrose School, St Albans
Road, Derby. Trade stands, flea market,
Monster Junk Sale in early afternoon.
Refreshments. Talk in on 2m. Details from
Martin Shardlow, 19 Portreath Drive, Darley
Abbey, Derby DE3 2BJ and on (0332)
556875.

15 Aug Welwyn -Hatfield ARC: On air night. Knightsfield
Scout HQ, opp. Ingles, Welwyn Garden City.

Braintree DARS: '2MT Writtle - the Birth of
Broadcasting' by Tim Wander G6GUX.
7.30pm. Braintree Community Association
Centre, Victoria Street (next to Bus park),
Braintree.

16 Aug Fylde ARS: Informal meeting. The Kite Club,
Blackpool Airport.

Rugby ATS: 2m DF. 7.30pm. Cricket pavilion, BTI
Radio Station, 'B' building entrance, A5 Trunk
Rd, Hillmorton, Rugby.

Delyn RC: Home made wine evening (!).
Midland ARS: Summer outing.
S Powys ARC: Social evening.
Wolverhampton ARS: Night on the air.
Worksop ARS: Barbeque

17 Aug Cheshunt DARC: Natter evening. Church Room,
Church Lane, Wormley, Nr. Cheshunt, Herts.
8pm.

Chichester DARC: Club meeting.
S Bristol ARC: Dx Broadcast TV activity evening

with Ron Gardner Whitchurch Folk House,
East Dundry Road, Whitchurch, Bristol.
Details: Len Baker G4RZY on Whitchurch
834282

18 Aug Pontefract DARS: On the air night 8pm. Carleton
Community Centre, Carleton Rd, Pontefract.

Yeovil ARC: 'JFet Voltage Amplifiers. Part II' by
G3MYM. 7.30pm. at The Recreation Centre,
Chilton Grove, Yeovil.

19 Aug Coventry ARS: Night out operating portable.
Maltby ARS: TV & video night with G4BVV, GOEIB

& Co.
21 Aug Red Rose Rally. Bolton Sports & Leisure Centre,

Bolton. Details from David on 0204 24104.
22 Aug RSGB City of Bristol Group: RSGB Video

Presentation everiing. 7.30pm. Small Lecture
Theatre, Queens building, University of Bristol

Todmorden DARS: Natter night. 8pm. Queen Hotel,
Todmorden

Felixstowe DARS: Social evening.
23 Aug Rugby ATS: Talk by Crime Prevention Officer, PC

Wright. 7.30pm. Cricket pavilion, BTI Radio
station, 'B' building entrance, a5 Trunk Rd,
Hillmorton, Rugby.

Wolverhampton ARS: Club project.
Worksop ARS: Natter night
Verulam ARC: Bring and Buy sale at RAF Assoc HQ,

New Kent Rd, off Marlborough Rd, St. Albans.
7.30pm for 8.00pm.

24 Aug S Bristol ARC: 'Worked all Bristol' award in an
evening, G4WAW Club station. Whitchurch
Folk House, East Dundry Road, Whitchurch,
Bristol. Details: Len Baker G4RZY on
Whitchurch 834282

25 Aug Pontefract DARS: On the air night 8pm. Carleton
Community Centre, Carleton Rd, Pontefract.

Yeovil ARC: Natter night 7.30pm. at The Recreation
Centre, Chilton Grove, Yeovil.

26 Aug Loughton DARS: Drinks at 'Gardners Arms',
Loughton

Coventry ARS: Canal trip.
Maltby ARS: HF activity night.
Salop ARS: HF special event station on the air.

28 Aug RSGB City of Bristol Group: RSGB Video
Presentation evening. 7.30pm. Small Lecture
Theatre, Queens building, University of Bristol.

BARTG: 1988 BARTG Rally. Exhibitors, car boot sale,
etc. Talk -in on S22, Free parking, 10.30am -
5pm. at Sandown Park Racecourse,
Portsmouth Rd, Esher - on A307 just S. of
Kingston upon Thames. Details from Peter
Nicol G8VXY, 38 Mitten Avenue, Rubery,
Rednal, Brimingham B45 OJB. Tel:
021-453-2676 Prestel MBX 219995485

Delyn RC: Open night.
Torbay ARS Rally. STC Social Club, Paignton, Devon.

Details from G3KZJ, QTHR.
30 Aug Wolverhampton ARS: Natter night.

Worksop ARS: Official club meeting
31 Aug Cheshunt DARC: Natter evening. Church Room, Church

Lane, Wormley, Nr. Cheshunt, Herts. 8pm.
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S Bristol ARC: Teach -in 'Make your own PCBs'.
Whitchurch Folk House, East Dundry Road,

Whitchurch, Bristol. Details: Len Baker G4RZY
on Whitchurch 834282

1 Sep Pontefract DARS: Finals on SSB Field day. 8pm.
Carleton Community Centre, Carleton Rd,
Pontefract.

Yeovil ARC: 'Inductance' by G3MYM 7.30pm. at
The Recreation Centre, Chilton Grove, Yeovil.

Horsham ARC: Talk 'Radio navigation in WW2' by
GOAPZ 8.00pm. The Guide Hall, Denne road,
Horsham, Sussex. Details from Phil Godbold
on Steyning 814516.

2 Sep Coventry ARS: Canal trip.
3/4 Sep SSB Field Day
4 Sep Dunstable Downs RC: 5th National Amateur Radio

Car Boot Sale. 10am onwards at the
Shuttleworth Collection, Old Warden
Aerodrome, Nr. Biggleswade. Details from
Tony Kelsey -Stead GOCOQ on (0582) 508259

Vale of Evesham RAC: Treasure Hunt
Telford Radio Rally & Exhibition. Telford Racquet

Centre, Telford. All usual facilities and stands,
including snacks, bar and restaurant. Morse
tests also taken through booking with RSGB.
Talk -in via GB75TRG on S22 and SU22.
Admission 10.30 disabled, everyone else
11am. Details from John G8ARS (0952
727719) or Martyn G3UKV (0952 255416)

Preston ARS: 21st Annual Mobile rally at The
University of Lancaster. Trade stalls, large
Bring & Buy, Club and repeater groups. RSGB
stand and bookstall. Licensed bar, snack bar &
restaurant. Talk -in on S22. Rally opens at
11am. with entry at 10.30am. for disabled
persons. Admission by programme 50p
includes free draw for colour TV. Free parking.
Details from Godfrey G3DWQ on (0772)
53810.

5 Sep Todmorden DARS: Talk on Antennas by G8PG. 8pm.
Queen Hotel, Todmorden

Welwyn - Hatfield ARC: Talk 'World War II Radio'.
Lemsford Village hall, Brocket Rd, Lemsford.

Strourbridge & DARS: Natter/On-air night. Robin
Woods Centre, Beauty Bank, Stourbridge.

Braintree DARS: Construction evening. 7.30pm.
Braintree Community Association Centre,
Victoria Street (next to Bus park), Braintree.

6 Sep Fylde ARS: Talk 'Fuel economy with central heating'
by R. Bishop G4PNI. The Kite Club, Blackpool
Airport.

Rugby ATS: 2m DF. 7.30pm. Cricket pavilion, BTI
Radio station, 'B' building entrance, A5 Trunk
Rd, Hillmorton, Rugby.

Stevenage ARS: HF night on the air
Worksop ARS: Natter night
South Powys ARC: Conversion of ex -computer

power supplies
7 Sep Cheshunt DARC: Portable on Baas Hill.

Wirral ARS: Low cost construction contest.
S Bristol ARC: AGM Whitchurch Folk House, East

Dundry Road, Whitchurch, Bristol. Details: Len
Baker G4RZY on Whitchurch 834282

Willenhall DARS: Night on the air (HF)
8 Sep Pontefract DARS: Committee meeting. 8pm.

Carleton Community Centre, Carleton Rd,
Pontefract.

9 Sep Loughton DARS: Rainbow & Dove Field weekend
planning night. Loughton Hall, Rectory Lane,
Loughton, Essex.

11 Sep Stevenage ARS: Lincoln Hamfest
Coventry ARS: Treasure hunt and barbecue

13 Sep Rugby ATS: Preparation for 3rd annual acution &
barbecue. 7.30pm. Cricket pavilion, BTI Radio
station, 'B' building entrance, A5 Trunk Rd,
Hillmorton, Rugby.

Dorking DRS: Talk 'Power Supplies' by Chris G1PXH
at 'The Falkland Arms'.

Worksop ARS: Talk, 'Photography on the Cheap'
with Colin G4RUD

14 Sep Cheshunt DARC: Natter evening. Church Room,
Church Lane, Wormley, Nr. Cheshunt, Herts.
8pm.

Willenhall DARS: Project night.
15 Sep Mid -Sussex ARS: Talk 'Design & Construction of

Solid State & Valve Linear Amplifiers' by John
G3WZT.

18 Sep Pontefact DARS: On the air night 8pm. Carleton
Community Centre, Carleton Rd, Pontefract.

19 Sep Todmorden DARS: Natter night. 8pm. Queen Hotel,
Todmorden

Welwyn-Hatfield ARC: On Air to Andorra (with
luck!). Knightsfield Scout HQ, opp. Ingles,
Welwyn Garden City.

Stourbridge & DARS: Talk 'Packet Radio' 6y G8JTL
Robin Woods Centre, Beauty Bank,
Stourbridge.

Braintree DARS: Talk 'PMR & VHF Repeaters' by
Malcom Salmon, G3XVV. Braintree
Community Association Centre, Victoria
Street (next to Bus park), Braintree.

20 Sep Fylde ARS: Informal meeting The Kite Club,
Blackpool Airport.

Midland ARS: Surplus sale.
Rugby ATS: 3rd Annual auction & barbecue.

7.30pm. Cricket pavilion, BTI Radio station, 'B'
building entrance, A5 Trunk Rd, Hillmorton,
Rugby.

Worksop ARS. Natter night
South Powys ARC: Social evening

21 Sep Cheshunt DARC: Talk. 'Aerial Basics' by G3TIK.
Church Room, Church Lane, Wormley, Nr.
Cheshunt, Herts. 8pm.

Wirral ARS: Equipment sale
22 Sep Mid -Sussex ARS: Informal meeting

Pontefract DARS: Talk 'QRP' by Rev. George Dobbs.
8pm. Carleton Community Centre, Carleton
Rd, Pontefract.

24 Sep Pontefract DARS: Raynet exercise - 'Went Valley
hike' 8pm. Carleton Community Centre,
Carleton Rd, Pontefract.

25 Sep RSGB HF Convention at Befry Hotel, Nr. Oxford.
Harlow Rally

26 Sep RSGB City of Bristol Group: Talk 'Linear accelerators
Part 2'. 7.30pm. Small Lecture Theatre,
Queens building, University of Bristol.

27 Sep Stevenage ARS: Committee meeting.
Dorking DRS: Illustrated talk 'Amateur radio in the

USSR' by Al Slater G3FXB at Ashcombe
School.

Worksop ARS: Talk, 'Simple Transceiver for Top
Band' with Peter G4BVV

28 Sep Cheshunt DARC: Natter evening. Church Room,
Church Lane, Wormley, Nr. Cheshunt, Herts.
8pm.

29 Sep Mid -Sussex ARS: Talk 'Weather Radar for Civil
Aircraft' by Phil Stride G2BUY.

Pontefract DARS: On the air night 8pm. Carleton
Community Centre, Carleton Rd, Pontefract.

30 Sep Coventry ARS: Night on the air and Morse tuition
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This hand; scanner is reach parts (of the spectrum)
Hhich other scanners cannot reach - Chris I,orek puts

it through its paces.

Handheld scanners have always been
popular with UK radio listeners who
are keen to 'never miss a thing', be
they in the house or out and about on
foot or mobile. At just under £200 the
AR800E covers up to a maximum fre-
quency of 950MHz, meaning that as
well as the 2m and 70cm amateur
bands it is the first handheld capable
of receiving cellular frequencies. A
few months ago it was reported that
in Luton Crown Court, Judge David
Rodwell ruled that car telephones fall
outside the 1985 Telecommunica-
tions Act, suggesting it may now not
be illegal to listen in on carphones
using a scanner, very interesting!

Designed for the UK

The set covers 75-105MHz, 118-
136MHz, 140-174MHz, 406-
495MHz, and 830-950MHz, with
selectable FM or AM throughout the
range. This means that you are not
restricted to AM only on the Aircraft
band range - many two-way radio
services in the UK operate on AM
rather than FM, the latest UK
frequency re -allocations adding to
these. Another feature of the set is a
selectable channel step size of 5, 10,
or 12.5kHz to conform again with UK
usage of 12.5kHz steps, on the
900MHz band 25kHz steps are auto-
matically selected but with a 12.5kHz
offset from the indicated frequency,
again conforming to UK usage in this
part of the spectrum. I'm sure there
are many frustrated owners of Ameri-
can model scanners out there operat-
ing on FM only with the restriction of
5kHz steps!

Multi -mode Memories

Twenty memory channels are
provided, each storing frequency,
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mode, scan delay and lockout status.
Direct channel entry into the required
memory is possible by entering the
frequency using the keyboard (fol-
lowed by a press of the 'AM/FM' but-
ton to change from the default FM
mode if required) then the memory
channel number. Any of the mem-
ories may have a 'delay' programmed
in to provide a two second pause
before the scan resumed after loss of
carrier, this allows monitoring of
simplex conversations without the
set whizzing off to scan other chan-
nels in between 'overs'. To prevent the
scan locking up on busy repeaters or
beacon channels, any of the memory
channels may be locked out of scan
mode as required, manual selection
being performed by repeated presses
of the 'Manual' button, the set step-
ping through all channels one by one.

A 'Search' mode is provided to let
you scan between any two frequen-
cies in the appropriate sub band, the
search in this case may be program-
med to halt when the set's squelch
raises and not resume ('Hold' mode),
or to continue scanning two seconds
after the squelch closes ('Delay'
mode). If the search stops on an
interesting frequency, this may be
entered directly into memory by a
push of the 'Ent' button followed by
the desired memory channel number.
A front panel LCD (Liquid Crystal
Display) panel shows the reception
frequency, step increment, memory
channel; mode, scan status and low
battery indication.

Top Panel

Top panel rotary controls are
fitted for on/off/volume and squelch
and alongside these are latching but-

OFF.
SQUELCH VOLUME

Top view of the AR800, the large gap below the volume and squelch control
belies its transceiver style case.

tons for the LCD backlight and key-
board disable, together with 2.5mm
and 3.5mm jack sockets for earphone
and charger leads respectively. A
BNC socket allows you to connect
either the VHF 'rubber duck', UHF
flexible whip or an external aerial
when required. The set weighs 540g,
and comes in a dark blue/grey plastic
case measuring 130mm(H) x
61mm(V1/ ) x 44mm(D). It looks very
similar to a two-way radio without an
attached battery pack and indeed
blanked -off panels are present where
one would expect to find a PTT bar.
Interestingly it is virtually identical in
appearance and function to the
Regency HX-850E handheld but with
the added bonus of 900MHz cover-
age. The two set -top aerials are

The mains charger - pins are not really designed to fit UK two pin sockets.

suppled together with a large steel
belt -clip (which sported rather sharp
edges) and a plug-in wall charger for
the built-in nicad pack - however as
is so often the case these days, the
charger pins are not a satisfactory fit
in UK 2 pin sockets. A short operating
instruction sheet is provided with the
unit, the review sample was supple-
mented by a set of explanatory 'help'
notes expanding on this but no circuit
or servicing information is supplied.

In Use
Following an initial charge of the

nicads, I busied myself programming
in the local 2m and 70cm repeater
channels to get a 'feel' of how the set
performed. I was pleased to find it
was nicely sensitive on VHF - an
area where many handheld scanners
fall down badly for some reason.
Operating the set whilst it was con-
nected to an external discone aerial
showed it was capable of pulling in
many distant repeaters on 2m, but
was rather less sensitive on UHF than
a 70cm-only handheld, I also found
that on UHF it often stopped scan-
ning on what appeared to be strong
buzzing noises. Further investigation
showed that this was due to image
reception of TV signals 42.8MHz
higher than the indicated frequency.

This is of course a local problem,
the video carrier of my regional IBA
transmitter for instance was received
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strongly on an indicated 452.45MHz
in search mode, with strong AM side -
bands on adjacent frequencies. Pro-
gramming UHF channels 42.8MHz
below the required frequency where
possible, restored normality at the
expense of an incorrect frequency
readout. I must however say that this
is a common problem with handheld
scanners, the Regency HX-2000 (re-
viewed HRT Jan 87) for example
giving an identical effect. Even so, I

was pleased with the ability to enter
such a wide range of frequencies, the
shortcomings were easily forgotten!

The set fitted comfortably in the
palm of my hand when walking
around, and fitted nicely in my inside
pocket or on my belt without feeling
I was carrying a lead weight around.
I found the belt clip a bit sharp a the
edges, inspecting a further receiver
sample showed it to be the same, this
may have just been a 'batch' problem
but I would advise caution. The inter-
nal nicads were capable of giving
several hours worth of monitoring

Internal shot of the radio, NiCad pack
on the left with conventional descrete
components used in the construction.

time before a recharge was neces-
sary, a small 'BATT' indicator being
displayed on the LCD panel warning
that it was time to plug the charger in.

In common with other scanners
there were a small number of 'birdies'
present on some of the VHF frequen-
cies causing the search to halt occa-
sionally, however in normal use I

found few problems. By pre-setting

the 'search' frequency range, I could
quickly change between scanning
the memory channels for activity or
searching out interesting conversa-
tions, a single button push switching
between the two modes. The squelch
sometimes had an annoying 'chatter'
when receiving signals at the squelch
threshold setting, causing the set to
'pop' repeatedly , I often had to re -

LABORATORY RESULTS

Sensitivity Input level required to
give 12dB SINAD

Freq. (MHz) Sig. Level

80 0.355 uV pd
90 0.368uV pd

100 0.951uV pd (AM)
120 0.637uV pd (AM)
130 0.508uV pd (AM)
140 0.286uV pd
145 0.290uV pd
160 0.415uV pd
170 1.130uV pd
410 0.355uV pd
430 0.805uV pd
450 0.597uV pd
470 0.565uV pd
910 0.603uV pd
930 0.697uV pd
950 0.791uV pd

Maximum Audio Output Measured
at 1 kHz on the onset of clipping

Load Output

3 ohm
8 ohm

15 ohm

75mW
80mW
64mW

Current Consumption

Scanning, Squelch closed 72mA

Receive, Mid Volume 84mA

Receive, Max Volume 116mA

Squelch Sensitivity

Threshold < 2dB SINAD

Maximum 15dB SINAD

Adjacent Channel Selectivity
Measured as increase in level of FM
interfering signal, modulated with
400Hz at 1.5kHz deviation, above
12dB SINAD red. level to cause
6dB degradation in 12dB on -chan-
nel signal.

Spacing Level

+ 12.5kHz
- 12.5kHz
+ 25kHz
- 25kHz

33dB
31dB
63dB
59dB

Blocking Increase over 12dB
SINAD leve of FM inerfering signal
modulated with 400Hz at 1.5kHz
deviation to cause 6dB degradation
in 12dB SINAD on -channel signal.

Spacing Level

+ 100kHz
+ 200kHz
+ 1MHz
+ 10MHz

77dB
79dB
82dB
85dB

Intermodulation Rejection Increase
over 12dB SINAD level of two
interfering FM signals giving
identical 12dB SINAD on -channel
3rd order intermodulation product

Spacing Level

25/50kHz
50/100kHz

51.5dB
52.0dB

Image Rejection Increase in level of
signal at first IF image frequency
over level of on -channel signal to
give identical 12dB SINAD singals

Freq. Level

80MHz
145MHz
435MHz
935MHz

19.0dB
32.0dB
- 1.7dB

1.5dB
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Rear view of the AR800 showing the
belt clip - watch the sharp edges
though!

adjust this control to give my ears the
occasional rest.

LCD

The LCD was rather difficult to
read when viewed from above as the
set would normally be positioned
when monitoring, and I often had to
tilt the set at an angle to see what I
was listening to. In my case this was
only a minor consideration, as I often
had the set placed where it could not
be seen, but this could be a limitation
for some listeners. There was enough
audio available from the internal
speaker for use in noisy street sur-
roundings, and some to spare when
operating indoors or while mobile,
however I often used an earphone for
private listening when shopping and
the like to avoid getting odd looks
whenever the set suddenly burst into
life!

Although I've been a little critical,
I must say that I together with many
of my amateur friends who used the
scanner were quite amazed by its ver-

satility and small size, I believe one or
two of them have now even become
proud owners!

Laboratory Results

The measured sensitivity shows
that the set should be capable of
pulling in most signals, although this
started 'tailing off' a little towards
174MHz and at around 435MHz. The
squelch threshold sensitivity allowed
the set to stop on very weak signals
if required. The measured image re-
jection was, not surprisingly, very
poor in common with most handheld
scanners, this having the effect of the
set receiving two fequencies at the
same time which were separated by
twice the receiver intermediate fre-
quency. The adjacent channel select-
ivity was good, as was the strong -

signal blocking performance from
out -of -band signals which was better
than I would have expected for a set
in this price range.

My thanks to to Lowe Electronics
Ltd. for the loan of the review model.
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RETAIL NETWORK
Counties and

regional
classifications

HAMPSHIRE

Ham Radio - CB Radio - Scanning Receivers.
Fast Mail Order Service.

Send f2 for our bumper catalogues
(includes £2 voucher)

HOTLINE (0705) 662145
189 London Road, North End, Portsmouth P02 9AE

BEDFORDSHIRE KENT

.111\==1

ELECTRO COMM
NEW CB SHOP

2A Tennyson Road, Luton
Tel: 0582 458310

CB RADIOS ALL ACCESSORIES.
RELIABLE SPEEDY REPAIR SERVICE.

USED CB'S BOUGHT AND SOLD
(Open 9-6 Tues.-Sat.) % mile town centre.

BIRMINGHAM
HEWARD'S HOME

STORES LTD.
(Est. 1963)

822/4 Kingstanding Rd., Birmingham B44 9RT.
Tel: 021-354 2083

G4RJM with over 40 years in The Radio Trade
Ham Equipment urgently wanted!

Open: Mon -Sat 9-8

BIRMINGHAM
RAYCOM COMMUNICATION

SYSTEMS
International House,

963 Wolverhampton Road, Oldbury,
Warley, West Midlands 869 4RT.

Tel: 021 544 6767
Opening hours 9-5.30pm Late nights Thurs. -Fri
Send just £1.00 (refundable against purchase)

for latest catalogue + our exclusive products & used list.

CHESHIRE
FAST AND
FRIENDLY
SERVICE
PAMA HOUSE,
443 Wilmslow Rd,
Manchester
M20 9AF
061-445 8918
061-434 5701

WHOLESALE
CB

Crikaza.)

DEVON

AGRIMOTORS
Merton CB & Radio Centre

Merton Garage & Post Office, Merton,
Nr. Oakhampton EX20 3DZ. Tel: (08053) 200

Open 6 days 9-6. Lunch 1-2.15. Closed Thurs. 1 pm.
(Sundays by appointment)

Specialists in 934MHz
Supplies of all 27MHz and 934MHz equipment

Amateur Radio Stocked.

GULL

ICOM (UK) LTD.
ELECTRONICS

Unit 8, Sea Street, Herne Bay, Kent
Tel: (0227) 369464

Telex: 9651791 corn G
Fax: 0227 360155

Open Mon. -Sat. 9-5.30pm0
Lunch 1-2.

LANCASHIRE
AMATEUR ELECTRONICS/HOLDINGS G3LLL.
YAESU. JAYBEAM. DRAE. DATONG. BLACK STAR COUNTERS.

ETC. FT 101 EXPERTS
- 6JS6C 6KD6 12BY7A Original type approved

valves & our own Double Balanced Mixer and
new band WARC Kits for original FT 101 MK1 -E.
S A.E. List. Full Yams range 15 mins Junction
31 M6 Free parking. Call and consult G3LLL
without obligation. Holidays? Phone. check

we are open before calling
45 JOHNSTON STREET. BLACKBURN RHO I El.
10254) 59595. CLOSED THURSDAY.

LONDON

ARE COMMUNICATIONS LTD.
For Yaesu Icom and Kenwood.

Phone us for the best deals on all
communication Equipment.

No. 6 Royal Parade, Hanger,
Ealing, London W5.

Tel: 01-997 4476

SUSSEX

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing,

Sussex Tel: 0903 34897
Constantly changing stock of interesting items for
callers. Receivers, test equipment, components
etc. Communications receivers - Racal RA17 £15,

Eddystone 730/4 £110, plus carriage.
NOW IN STOCK.

WEST SUSSEX

BREDHURST ELECTRONICS LTD
HIGH ST., HANDCROSS, cijk?

WEST SUSSEX. \
1E21 TEL: (0444) 400786

Situated at the Southern end of M23 Easy
access to M25 and South London. Open Mon -

Fri 9am-5pm except Wed 9am-12.30pm.
Sat 10am-4pm

MAIL ORDER RETAIL

TYNE & WEAR

LYCif/-WiONICS
For all amateur communications equipment and

accessories authorised dealers for (71,7)
\411/

CJIICOAri and

129 ChIllIngham Road, Heaton, Newcastle Upon
Tyne, NE6 5XL. Tel: 091 276 1002.

Open 10am-6pm Tues-Fri. 10am-5pm Sat.
Access & Visa accepted

YORKSHIRE
ALAN HOOKER
ELECTRONICS
42 Nethernall Road,

Doncaster
7.7 Tel - 0302 25690

Large stocks of electronic
components.

I ICOm

SCOTLAND
JAYCEE ELECTRONICS LTD

JOHN GM3OPW
20 Woodside Way, Glenrothes,

Fife KY7 5DP
TEL: 0592 756962

Open. Tues-Sat 9-5
Quality secondhand equipment in stock. Full

range of TRIO goodies. Jaybeam - Microwave
Modules - LAR.

WALES

SMC/TMP ELECTRONICS
UNIT 27, PINFOLD WORKSHOPS,

PINFOLD LANE, BUCKLEY, CLWYD.
TEL: 0244 549563

FOR ALL YOUR AMATEUR EQUIPMENT
VI AND ACCESSORIES.C3ITICoA
7 OPEN: TUES., WED., FRI. 10am-5pm

SATURDAY 10am-4pm. OTHER DAYS BY APPOINTMENT.

N. WALES
NORTH WALES AMATEUR

RADIO MART
AMATEUR RADIO - CB RADIO - MARINE

RADIO - P.M.R.
25 ABBEY STREET

RHYL
Open Monday -Saturday: 11am-5.30pm

All repairs and accessories available ex

121
stock. Mail order welcome.

Tel: 0745-51579

ADVERTISERS

This space
could be yours
for as little as
£17 per month
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Lineage: 54p per word VAT inclusive (minimum 15 words) Semi Display:
(minimum 2cms) £8.35 + VAT per single column centimetre. Ring for information
on series bookings/discounts. All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and conditions printed on the
advertisement rate card (available on request).

TOP

CLASSIFIED
01-437 0699 Ext 292. Send your
requirements to: Ham Radio Today
Classified Department, ASP Ltd., 1
Golden Square, London W1R 3AB.

ACCESSORIES

Tel: 061-445-8918 061-434-5701 061-446-2437
Fax: 061-445-0978 Tlx: 666762 PAMACO G

Giant range of CBs and accessories,
contact us today for very fast,

DISTRIBUTORS friendly service, competitive prices,
widest range and latest CB

products.
WE DELIVER NATIONWIDE - OPEN EVERY DAY, SUNDAY 10-2.
Pama House, 433 Wilmslow Road, Manchester M20 9AF

WHOLESALE

OF CB

WANTED

Billington Valves
Valves Transistors I.C.'s.

Usually the lowest prices . . .

Rarities our speciality.
Wholesale + Export enquiries welcome.

201b (9kg) of resistors, capacitors, potentimeters etc. etc.
1930's -1960's f10 + V.A.T. delivered.

We wish to purchase a small quantity of valve types PX4 +
PX2S (or equivalents) also types KT66 KT88, we'll also

buy valve collections, transistors + shop clearance.
For quotations contact: Martin Billington,

39 Highland Road, Horsham, W. Sussex RH13 5LH.
Phone 0403 864086.

Fax 0403 210108. Telex 87271

PERSONALISED
LEISUREWEAR

T-SHIRTS & SWEATSHIRTS
byInterprint

MINIMUM ORDER - ONLY 12
FREE DESIGN SERVICE

Other Top Quality
Personalised Products
Sports Shirts ties. Hats. Lighters. Bags
Stickers. Badges. Aprons. Tea towels

Write for free colour brochure to:

INTERPRINT Dept. HAM
CRAVEN ARMS,
SHROPSHIRE SY7 9NY.

tole

TEL:(05882)2703 & 2502

MISCELLANEOUS

Heathkit U.K. spares and service
centre. Cedar Electronics (HR),
Unit 12, Station Drive, Bredon,
Tewkesbury, Glos. Tel: 0684
73127.

TO ADVERTISE HERE
01-437 0620

GENERAL

ALL THE SUPER
BARGAINS ARE
ON THE
INSIDE -FRONT
COVER OF THIS
MAGAZINE!!

QSL'S

OSL CARDS. Your own design on
blank postcard (drawing, cartoon,
rubdown letters) printed; 500 - £20.
Our designs with your details also
available. Send sae for details/
samples: D J Mackinder GLDWP,
The Ham Press, 5 Mill Cottages, Mill
Road, Caversham, Reading, Berks
RG4 8DP.

FOR SALE

ELECTRONIC MORSE
KEYER

IMF .

Available .with internal paddle
(TA2) or for use with external
paddle (TA6) 12v supply or 240v

P.S.U. available.
* Wide range speed control.
* Adjustable sidetone vol. & tone.
TA2 - with internal paddle£49.90
TA6 - requires external
paddle £42.50
PU1 - A.C. mains P.S.U. £7.50
All prices fully inclusive.

NO EXTRAS
TARGA ELECTRONICS

9, Renishaw Road, Mastin Moor,
Chesterfield, Derbyshire S433DW

SRI PAGER XTALS S20, S22, S23 £2.00
each + 20p P+P/NEW REEDS 123. 136.
928Hz £3.50 each + 50p P+P XTALS 4.433,
4.9152, 5.0688, 15.00MHz f1.00 each + 20p
P+P.
8 POLE XTAL FILTER NDK 1OF 15DG
10.7MHz/15KHz BW, £9.50+ 50p P+P.
SCANNER VOX AUTO RECORDS ON
CASSETTE £5.00/£7.00 BUILT + 50p P.P.

ELECTROKITS, 15 Kings Road,
Sutton Coldfield. W. Mids. 873 5A8.

Tel: 021-354-5409

NEIGHBOURHOOD

WATCH BURGULAR

ALARM D.I.Y. KIT
will offer a professional
system at a DIY price

Ham mini beam 10, 15, 20
meters. Part integrated

circuits, transistors, diodes,
valves, resistors, etc.

Service Manual and parts for
spectrum and Amstrad

Send a 8" x 5" SAE for fist.

M.J. SEAWARD (Mail Order)
St. Olafs Road, Stratton,

Nr. Bude, Cornwall.
Telephone: 0288 4892

i1l VHFACTIONRECEIVERS
Specialist hand -compact VHF
monitor receivers for lo/mid/hi
band detection + 10/11m.
Hear Hams, Aircraft, Public Ser-
vices, Marine, Local 2 -Way and
much more!
All 53-176MHz signals, Squelch,
VFO facility etc. European origin,
Special Price: £29.50 inc p&p.

Prompt dispatch from:
TAYLOR RADIO, 8 EMMERSON ST

CROOK, CO DURHAM

10 METER ENHANCEMENT
IS HERE

ALL NEW AR -3500 ALL MODE
MOBILE TRANSCEIVER - NOW

AVAILABLE IN THE UK!
MANY FEATURES INCLUDE:
DIGITAL FREQUENCY READOUT
- 28/30MC/S - AM, FM, USB,
LSB, CW - SCANNING - SPLIT
FREQUENCY OPERATION - AND

MANY MORE.
S.A.E. FOR FULL DETAILS TO:

PETE JENKINS GO ECK (HR),
43 GREEN LANES,

WEST EWELL, EPSOM,
SURREY KT19 9TW.

BE SAFE AND LEGAL WHEN MOBILE
with the "SPEAKEASY- Handslree

Microphone fl 5.00 inclusive.
Radio Baby Listener, transmits every sound

to ordinary FM Radio f 7 50 inclusive.
Call Box tapes your telephone
conversations automatically onto standard

cassette recorder, £16.50 inclusive.
S.A.E.more details

Live Wireless c/o Video World
7 Wesley Street. Southport.

Merseyside
Mail Order only please.

Next copy
Deadlines for
OCTOBER ISSUE

21st July 1988

NOVEMBER ISSUE

25th August 1988
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ACCESSORIES

WHOLESALE
CB radios, aerials & accessories
delivered to your shop. Contact
for price list.
Parma House, 433 Wilmslow Road,

Manchester M20 9AF.
only 3 min. from M56

NATIONWIDE DELIVERY
DEALERS contact us today for
very fast, Friendly Service,
Competitive Prices, Widest Range &
Latest CB Products.

Tel: 061-445-8918 061-434-5701 061-446-2437
OPEN EVERY DAY, SUNDAY 10-2. Fax: 061-445-0978 Tlx: 666762 PAMACO G

PACKET RADIO
SOFTWARE

q20S1/24/0)? S07114/012E
G4BMK

AX25 Packet Radio
DRAGON 32/64 and TANDY color

A Breakthrough in Packet Radio-AX25
stand alone software in ROM cartridge.
plus a built VHF/HF modem for just
599! New DRAGON 32 Computers
available at £54.00. Full AX 25
implementation with up to 6
simultaneous connections. optional
beacon and digipeater operation.
Modem kits & PCB's available. Send
SAE for full details of this & RTYY. CW.
SSTV & AMTOR.
2 Beacon Close. Seaford. East Sussex
5N25 2JZ Tel 893378

AERIALS

T.A.R.
COMMUNICATIONS

For all Aerials & Lashing
equipment.

We are famous for the G5 RB
antenna and the 5. 7, & 12

element ZL.
For Retail or Mailorder
contact: -
TAR COMMUNICATIONS

King William St., Stourbridge
W. Midlands. DY8 4EV

0384 390944
NEW GM AERIALS NOW AVAILABLE

EQUIPMENT

USED AMATEUR EQUIPMENT?
Buy, Sell & Exchange!

SELLING? I pay the BEST POSSIBLE
PRICES for your Clean Used Equipment!

BUYING? I have the BEST SELECTION of
top Quality Used Equipment Availbalel

For the Deal You've been looking for,
Phone Dave. G4TNY

On 04024 57722 or 0836 201530
9am to 7pm, Monday to Saturday.

Or send SAE for lists.
G4TNY AMATEUR RADIO

132 Albany Road, Hornchurch, Essex RM12 4A0

82% of our readers frequently use
this section when deciding what to
buy - to find out how you can take

advantage phone: 01-437 0626

COURSES

RADIO AMATEUR LICENCE
Start training now for the following courses. Send
for our brochure - without obligation or Telephone

us on 06267 79398
HRT16

0 Radio AmateurNAME Licence
0 City & Guilds

Exam 271
0 Micro-

processor
0 Introduction to

Television

Radio & Telecommunications Correspondence School,
12, Moor View Drive, Teignmouth, Devon T014 9UN.

AERIALS

TEN NAMAST
SCOTLAND

TENNAMAST ARE FAST BE-
COMING THE NAME FOR WIND

UP TILT OVER MASTS.
THEY ARE: EASY TO OPERATE -
SAFE TO USE - SLIM AND
ELEGANT - SUIT- ABLE FOR HF
AND VHF. DESIGNED AND
BUILT PROFESSIONALLY BY

ENTHUSIASTS FOR ENTHUSIASTS.
PLEASE WRITE OR TELEPHONE

TEN NAMAST, SCOTLAND, Mains Road, Beith,
Ayrshire KA15 2HT. Tel: (05055) 3824

24 HOUR ANSWER
SERVICE

KITS & HOBBIES

KANGA PRODUCTS
KITS FOR THE CONSTRUCTOR

'ONER' MINIATURE V.F.O. f6.00
'ONER' MINIATURE RECEIVER f8.85
R.F. SIDETONE GENERATOR f5.95
THE V.F.O. KIT f9.95
MARKER KIT (SEE H.R.T. ARTICLE) f9.95
DIGITAL DIAL/FREQUENCY COUNTER 1'19.95
SINGLE BAND RECEIVER (19.95
DUAL BAND RECEIVER (20M &q 80M) £35.95
FT77, FT707, 160M CONVERSION KIT . £27.50

(Some kits are supplied semi -complete)
PLEASE ADD 85p P&P

PLUS MANY, MANY MORE INTERESTING KITS.
send large SAE for free catalogue

KANGA PRODUCTS
3 Limes Road, Folkestone CT19 4AU.

COMPUTER
SUPPLIES

Disks & Ribbons
3" CF2 £1.90
3.5" DS unbranded £0.90
5.25" Memorex branded
SS/DD £0.60
5.25" 96 tpi DS, unbranded,
labels etc. £0.35
Vision 10 storage box 5.25" or
3.5" £1.05
Imagewriter £2.95
Citizen 120D £3.50
Epson MX/RX/FX80 f2.75
Epson MX/RX/FX100 £3.10
Cannon PW 1080A f2.69
Epson LX 80/86 f2.50
Kaga Taxan f2.69
Please add 15% VAT carriage free.

T -systems Ltd.,
The Signal Cabin,

61 High Street, Orpington,
Kent B116 OJF

Tel: 0689 22196

SURPLUS
EQUIPMENT

D & D ELECTRONICS
(Kennington)

The sort of shop you used to see in
Lisle St. All sorts of surplus supplies, so
come along and browse or send SAE

for info. sheets.
3a Braganza Street,
London SE17 3RD
Tel: 01-793 0054
(Open 6 days a week)

GENERAL

For details of
series discounts
Call 01-437 0699

USED AMATEUR
EQUIPMENT

BOUGHT, SOLD &
EXCHANGED

S.A.E. for latest list, second hand
price guide, updated monthly.

Useful guide for buying/selling £2.
ATU mods add top band to SEM

KW etc. £650.
Call Martyn G4SUI Geefor
Enterprises, 112 Leeds Road,

Mirfield, West Yorks.
Personal callers by arrankement.

Tel: (0924) 495916

78% of our readers own a
computer so why not advertise

your supplies here
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ADVERTISERS' INDEX
Allweld Engineering
Amdat
Andrews
ARE Communications

5
4

16
OBC

Bredhurst 5
Cirkit 7
Datong 7
Elliot Electronics 45
ERA Communications 45
Garex Electronics 44
Icom Electronics 10, 11

K. Ten 45
Lowe Electronics 30, 31
Nevada 4
Rapid Result College 45
RAS Nottingham 45
R.N. Electronics 16
Raycom IFC
Spectrum Communications 23
Technical Software 4
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Rates: Lineage 54p per word (VAT inclusive), minimum £8.10 semi -display
£8.35 + VAT per single column min. size 2cm x 1 column. No reimburse-
ments for cancellations. All advertisements must be pre -paid.
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1- Kenwood TS440S HF Transceiver

Now available once again from ARE
Communications the excellent Kenwood
TS440S. General Coverage Receive 100W
ouput between Top band and 10m. FM fitted as
standard. Auto Tuning Unit optional extra.
Offered at a discounted price of £1,039.00 or,
with ATU £1,199.00.

2 - Kenwood TS680S HF and SIX metre
Transceiver

Since our introduction of this remarkable
transceiver last year, October 1987 to be precise
(Dales of Derby please note), many of these are
now in use throughout the U.K. From 160m to
10m, including the ever -popular 6m band and a
General -Coverage Receiver. Price: £929.00
including MC43S microphone.

3 - Yaesu FT23R 3M HANDIE

Due to A.R.E:s continued policy of direct
importing and cutting out the Sub Marine
Corporation we continue to offer Yaesu's best
seller at the discounted price of full U.K. spec
with FBA9 empty batter case, helical antenna
and strap. Price: £195.00 or complete with
FN B10 and NC28C charger £249.00.

i344141t*.IWW

6MCI=
4 - Standard C500 Dual Band Handie

You must have read our adverts by now, we've
sold hundreds! 2m & 70cm full duples 138-170m
MHz + 420-469 MHz. Many additional
features. Price: £369.00.

5 - Yaesu FT69OR Mk II

Still not on SIX METRES?! Our special offer
cannot last forever! The last batch of FT69OR
has just arrived fromJapan. Phone now to avoid
disappointment.
Price: £349.00 c/w empty battery case, carry

strap and antenna
£375.00 including a 15W output linear
amplifier.

PHONE: 01-997-4476
&a.'S

S'attll how dedicated Bennie and Brenda are to
hello or purchase equipment, realise

6 - Yaesu FT767GX HF + 2m + 6m +
79cm.

Our latest batch direct from Japan guarantees
you will not be investing in earlier production
models. A complete ham station in one package.
All band, all mode, built-in Automatic Tuning
Unit, Power Supply Unit, General Coverage
Receiver, Digital Power/SWR Meter 100w out,
optional 2m/6/70cm modules which just plug in.
Price: £1,369.00 including MH1B8
microphone. Also available with one or all VHF
modules fitted. Phone for unbeatable price or
part -exchange.'

7 - Yaesu FT736R quad band
multimode.

The KING of VHF/UHF Base stations, the
14-1736R has all the facilities any discerning user
may need, plus the two most important
features: Uncompromised receive
performance and a clean transmitted signal.
A. R.E.'s continued policy of direct importing
guaranteees you an unbeatable price of
£1,289.00 including MH1B8 microphone;
£1,475.00 including 6m card and microphone.

tea 
Now that the N.E.C.

bY 2'99° visited our stand, if only to say
is over, most of you who

° to 5' offering you fantastic deals, both as cash
03:3 purchases or part -exchange. As usual ARE have more

NI' new and used equipment to offer AND will continue to do so for
1N311 many years. You may have also noticed that the competition is getting

06.o increasingly nervous about our pricing structure. Comments like "40 quidP° offJohn" and "no back-up" can only be regarded as a myth. After trading for over

tx14,AO
-ti twelve years and continuing to offer discounted prices to YOU the Radio Amateur, I'- suppose we should expect the competition to get just a little bit upset! 73's Martin G4HKS

OPe-

Buy it with Access

1

A.R.E. Communications Limited, 6 Royal Parade, Hanger Lane, Ealing,
London W5A lET, England Professional Tel: 01-9974476 Fax: 01-991 2565
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