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RAYCOM BRINGS YOU THE LATEST TECHNOLOGY - FIRST! 

SALES HOTLINE 021 552 0073 and HELPLINE 021 552 0051 ( Office Hours) 

FULL RANGE OF ICOM, YAESU, BEARCAT, NAV1CO, MFJ AND MANY MORE 

The TOKYO HX240 HF Transverter 
when coupled to an all-mode 2m rig 
will give you 50 watts on 80 to 10m. 
RAYCOM have put together this 
unique unit with the new YAESU 
FT290RII inc. DC and COAX leads!!! 

FT290R II £429.00 
TOKYO HX240 £249.00 
1/2 Size G5RV £ 14.95 
12 Amp PSU  £ 59.95 
Nicads & Wall Charger £ 31.30 
Total regular price  £784.20 

RAYCOM PACKAGE DEAL £699.00 

YOU SAVE £85.20!! 

HP100E/AR1000 

FAIRMATE HP100E 
Since it's launch a few months ago, this has become the 
UK's most popular scanning receiver. The HP100E covers 
25 to 550MHz and 830 to 1300MHz with selectable channel 
steps of 5,10,12V2 or 25KHz. You can also program channel 
steps in any multiple of 5 or 12Vi KHz up to lOOKHz. With 
1000 memory channels arranged in 10 banks of 100 the 
scanning functions are really versatile. 
Three modes are available - AM, WFM and NFM. this 
means that you can also listen to your local FM radio station 
as well as Heathrow approach or your local VHF repeater. 
If that's not enough, Raycom have an exclusive British 
made shortwave converter. The converter and a small mod 
are all that's needed to add 200KHz to 30MHz coverage to 
your HP100E (or your AR1000!) 
HP100E/AR1000   £249.00 
SW Converter £59.00 
Modifications   £15.00 
Total regular price  £323.00 

SAVE MONEY - SAVE £24!! OOOO 
RAYCOM PACKAGE DEAL 3L^%7«7.i 

THE UK SCANNER EXPERTS 

LATEST NEWS FROM ICOM! WE HAVE THE SCANNER!!! 
Demand for the new IC-R1 handheld and the IC-R100 base/mobile scanning receiver is 
extremely high, with the result that supplies have been sporadic. We are the only dealer in 
the UK to have consistent supplies of the IC-R1/R100. RAYCOM's buying power wins! 

IC-R1 SOOKHz to 1300 MHz  £399.00 
IC-R100 SOOKHz to 1800MHz £499.00 

Ring our hotline now to order your R1 or R100! 
Buy it now! e.g. R1 £40 deposit, payments £15/month (APR 36%) 

OTHER HIGH QUALITY SCANNERS FROM RAYCOM 
BEARCAT UBC 50/SSXL 66-88/136-174/406-512MHz  £99.95 
10 memories, channel review, including FREE charger worth £4.95 
B EARCAT BC 70XLT 66-88/136-174/406-512MHz  £149.99 
20 memories, full frequency display, with FREE car charger kit worth £4.50 
BEARCATUBC 100XLT66-88/118-174/406-512MHZ   £199.99 
100 memories, airband, search, including FREE car charger hit worth £4.50 
BEARCAT UBC 200XLT 66-88/118-174/406-512/806-956MHZ   £229.99 
200 memories, top of the range, ncluding FREE car charger kit worth £4.50 
BEARCAT UBC760XLT 66-88/108-174/350-512/806-956MHZ MOBILE .... £229.99 
100 memories, 5 search bands, including FREE mains adapter worth £4.95 
JUPITER MVT 5000 Hand-held only £249 00 
25 to 550MHz and 800 to 1300MHz. 100 Memories 
NEW JUPITER MVT 6000 mobile   SPECIAL OFFER £319.00 
25 to 550 MHz and 800 to 1300MHz. 100 Memories 
MANY OTHER TYPES & MODELS STOCKED - SAE FOR DETAILS & USED UST 

III CHARGE IT! 

There are many 
scanning receivers to 
choose from today 
but several features 
make the AR3000 
stand out from the 
others. Frequency 
coverage is from 

lOOKHz to 2036MHz - NO GAPS! It is truly 
multi-mode, covering WFM, NFM, AM, USB, 
LSB and CW. Frequency steps are program- 
mable in 50Hz steps from 50Hz to lOOKHz 
(so you dfl get 9KHz steps on MW). It has 
400 memory channels in four banks of 100 
so can store all your favourite frequencies 
and can search through these at 20 channels 
per second. It can also perform a limited 
scan in each of the four banks and an acces- 
sory socket can control a tape recorder 
remotely, and a built in clock/timer helps. For 
computer buffs, full control over all functions 
is available via a built in RS232C interface. 
Details of operating protocols are in the 
manual and best of all, it's In stock nowlll 
AOR AR3000   £740.00 

Why not take advantage of the 
RA YOOU Credit Card and spread the 
payment for that scanner you've always 
wanted. Example: Yaesu FRG9600 
MKV package £70 deposit and £28 per 
month (APR 36%). Call for a quote and 
written details! Licensed credit broker. 

YAESU FRG9600 

9600 standard 60-905MHZ .... £469.00 
9600 Mkll 60-950MHZ £499.00 
9600 Mkll pack 60-950MHZ .. £545.00 
9600 MkV 0.2-950MHZ  £625.00 
9600 MkV pack 0.2-950MHZ .. £699.00 
Standard to Mkll upgrade  £ 40.00 
Standard to MkV upgrade £149.00 
Mkll to MkV upgrade £129.00 
All packs indude PSU and ROYAL 1300 disconel 

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, ioternational house sea wolverhamptow bp. oldbuhy. west midlands bus 4iu tel 021-544.6767, Fax 021-544-7124. Telex 336483 identi & 

RAYCOM gives you mote BUYING POWER 

S3 

Telephone 021-544-J6767 

MS 
'junctton 2 

ALL MAJOR CR EDIT CAR OS ACCEPTED. BC. 
ACCESS, DINERS. INSTANT CREDIT UP TO 
£1000 (SUBJECT TO STATUS) WITH 
RAYCOM CREDIT CARD (APR 36*). INTER- 
EST FREE CREDIT ON CERTAIN ITEMS AT 
MRP. CALL FOR MORE DETAILS. 

TEL 021-552-0073 
PHONE BEFORE 4PM FOR NEXT DAY 
DELIVERY BY COURIER (£1500) ■ OR 2PM 
FOR DEUVERY BY POST (ElO.OOi 
PLEASE ALLOW TIME FOR CHEQUES TO 
CLEAR. MANY OTHER ITEMS IN STOCK. 
PLEASE CALL FOR MORE INFO AND FOR 
EXTRA SPECIAL DEALS! 

ORDERING INFORMATION |INFOUNE 0836-771500 S-9pm (weekdays) 
WEST0CK ICOM. YAESL. BEARCAT. MFJ, 
BL~TERNUT.CUSHCRAFT.AEA, NAWCO STANDARD. TEN-TEC AND WEL2 AMONG MANY OTHERS. SEND S..E FOR FULL UST. 

OPENING HOURS 9-530 M0N TO SAT, 
73 DE RAY G4IC2H, TOM «PZZ 

COUN and JOHN on die landlina. 
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G6XBH G8UUS 
Visit your Local Emporium 

Large selection of New/Used Equipment on Show 
AGENTS FOR: 

YAESU • AZDEN • ICOM • KENWOOD • ALINCO 
ACCESSORIES: 

Welz Range, Adonis Mies, Mutek Pre-Amps, Barenco Mast Supports, . 
DRAE Products, BNOS Linears & PSli's, ERA Microreader & BP 34 Filter, 

SEM Products 
Full range of scanning receivers 

AERIALS. Tonna. Full Range of Mobile Ants. Jaybcam 
JUST GIVE US A RING 

Radio Amateur Supplies 
3 Farndon Green, Wollaton Park, Nottingham NG8 1DU 
Off Ring Rd., between A52 (Derby Road) & A609 (IlkestonRdad)' 

Monday: CLOSED Tuesday-Saturday: 10.00a.m. toS.OOp.m. 

Enterprise ™ 
C dadio s — 

i\ /| PPL I CATIONS 
ILTD. ERA LTD 

5 CLARENDON COURT 
WINW1CK QUAY 
WARRINGTON WA2 8QP 
Tel: (0925) 573118 

Price £99.50 
: BP34 The 8P34 audio filter helps you hear weaker stations by eliminating adjacent channel S wide band interterence. A must lor SWLs/Contesl • groups/CW operators/ Weather Fax 

Easy to connect S use but despite its apparent simplicily. the PB34 has the * p&p highest performance specification of any _ . _ . filter you can'buy, Exceplionaliy sharp 11 J>4.9 5 cutoff, 80dB ol stopband rejectio n & less than 03de passband ripple makes Ihe 0P34 more versatile lhao a whole set of expensive crystal filters! 
MKM MICROREADER The Microreader is a small compact unit that allows anyone equipped with a suitable SW receiver, to read Morse & RTTY signals simple and without fuss. No computers, Interfaces or program tapes are needed, just connect the Microreader to the ear or speaker socket & switch on. The decoded words appear on the built-in 16 character LCD display screen. The Microreader contains all the filtering & noise blanking needed to allow reception even under bad conditions. A three colour bargraph tuning Indicator makes Drecise tuning simple, while shift indicators take some of the guess work out of RTTY. Despite the fact the Microreader contains two fast procpssots (12MHz). it is extremely quiet generating virtually no RFI. The Microreader can also if you wish, transfer the decoded messages to any printer, computer or terminal unit equipped with an RS232 port. • • In the tutor mode, the Microreader will send random groups of characters with variable speed & spacing, or plug in your own Morse key io check you're sending. In both cases the characters are shown on the display. The MKII Microreader comes complete with audio lead & demonstration tape. Full technical support & advice upgrade service. 

K. W. COMMUNICATIONS 

LIMITED lr 
COMMUNICATIONS CENTRE i. 

CHATHAM ROAD, SANDLING, NEAR MAIDSTONE, 
KENT ME14 3AY 

Visit "TheEmporium" at Sandling (near M20/A229 turnoff) or fast 
delivery by our mail/phone order service. 

Visa/Access/MasterCard 

ALL YOUR REQUIREMENTS UNDER ONE ROOF ' 

We stock: 
TenTec. Kenwood, loom, Yaesu, Navico—HFA/HF/UHF Transceivers 

Kenwood, loom, Yaesu, Lowe — Receivers 
TenTec, Kenwood, Amp.'IcoFn-, Yaesu — Linear Amplifiers 

Butternut, CushCraft, Hy-Gain, Jaybeam, CTC, KW — Antennas 
MFJ, TenTe.c, Kenwood, loom, Yaesu, KW — Antenna Tuners 

Accessories: 
Antenna Switches, Dummy Loads, Power Supplies, Wire, Cables, 
Hardware, Keys and Keyers, "Microphones, KW Trap Dipoles, 
GSRV's, Insulators, Test Meters, VSWR/Watt Meters, Plugs, 

Sockets, Baluns, Books (RSGB-BABANI), etc etc. 

WRITE OR PHONE STATING YOUR INTEREST AND WE SHALL 
BE PLEASED TO SEND PRICE LIST AND BROCHURES. 

Phone: (0622) 692773 Fax: (0622) 764614 
Telex; 965834 

LOWE LANDS AT HEATHROW 

We have now opened our latest retail outlet just oft the _ 
M4 motorway near Heathrow. As well as the full range of 
Kenwood amateur equipment, we are ial.so stocking all 
the other well known brands so that you can compare 
them side by side. Add to this the AOR scanner range, 
marine, commercial and air band radios plus an extensive 
and ever changing selection of fully tested and guaranteed 
second hand equipment and you have the best one-stop 
shop for all your communications needs in the most 
accessible location in the South. East. The shop is being 
set up and initially run by Barrie G3MTD, but we are 
looking for a permanent full time manager. So if you want 
to turn your hobby into your job in the first of our new 
Lowe Global Communications Centres, contact us at 
Matlock on 0629 580800. 

M25 M40 
Easlcoto 
Mooopoaia., 

LONDON 
Atpcrt 

M25 

HEATHROW 

. TS-950S 

HOW TO FIND US 
The new Lowe shop at Heathrow is located just 50 feet 
from the main A4, 200' yards from the M4 access 
roundabout at junction 5. 
L.eave the M4 at junction 5 and take the A4 from the 
roundabout towards Heathrow Airport and London. 
After about 200 yards you will see a gap in the brick wall 
on the left hand side. We are directly through the gap - 
next door to a fish and chip shop if you are feeling hungry! 
You can either pull up on the grass verge and walk 
through the gap, or alternatively -carry on another 300 
yards and turn first left at the lights into Sutton Lane then 
first left again into Trent Road. This will bring you out 
right in front of the shop, where you can park for free 
without a yellow line in sight. 

LOWE ELECTRONICS LTD 

6 CHERWELL CLOSE, LANGLEY, SLOUGH, BERKS SL3 8XB. tel; 0753 45255 

4 please mention HRT when replying to advertisements HAM RADiO TODAY FEBHuAHY' 1991 



How about when someone becomes 
interested in amateur radio, maybe 
through reading HTT or Scanners Inter- 
national, and decides to 'tune in' to local 
amateurs on their receiver and event- 
ually approach a local club. The last thing 
they want is to be 'put off when they get 
there. 

I remember the time I moved to a 
new part of the country, I was a teenager 
at the time, and although 1 was interested 
in amateur radio I didn't have a licence 
then. By listening on the air, I found out 
where the local amateur radio club met, 
and went along to meet a few amateurs, 
hopefully to get some information on 
what the radio amateurs around there 

this is that of talking about the 'good old 
days' of 'real' music, of 'real' cars, of 
'real' ways of doing and building things. 
In other words, nostalgia. Human nature 
doesn't like change, it often rebels 
against it, but often the human mind in 
time adjusts, and sometimes discovers 
it's a 'change for the better', wondering 
why on earth they objected at first. 

But newcomers to a subject, those 
who aren't used to 'things as they were', 
picture the scene in a different light. 
Their first action is often to take a fresh, 
new look, and weigh up in their mind 
whether they like it or not, based on what 
they see it to be. Ask most newcomers 
what they think of the need to study CW 

To CW or not to CW, that is the question 

did. Well, yes, someone said 'Hello' to 
me, but I didn't find out who it was 
because he didn't introduce himself, nor 
introduce me to anyone else. So I just 
stood there, like a wet lemon. A group of 
amateurs were doing something with a 
computer which looked fairly interes- 
ting, so i went over and tried to find out 
what it was all about. You may guess 
what the result from them was, apathy. 
After standing around for about another 
20 minutes, trying to look interested, 1 
made an excuse and left. No-one said 
goodbye. 

Any ears burning out there? What a 
greatwaytowelcome new blood into the 
hobby. This was my first insight of a radio 
club. 

Some time later, the holder of a 
brand new G81YA callsign visited 
another radio club (full of Class A licen- 
sees) for the first time. On this occasion 
someone did say something, they asked 
"So when are you going to get your 
'proper' licence then?". I wonder what 
would happened if a Novice licensee had 
gone there? 

Don't ignore the newcomers, and 
they're not all just children, least our 
hobby may become one of old men 
bemoaning the lack of new blood. 

'Real' Amateur Radio 
OK, so what makes a 'real' amateur? 

Is it someone who uses traditional 
modes of communication, doing things 
the 'good old' way for a sense of 
achievement? Maybe so. An analogy to 

and pass an assessed course including 
it, before they can get even a Class B 
Novice licence for VHF and above, and 
they may notallbejumpingupanddown 
with excitement. 

Let's try and dispel some myths, 
and I'll try to be factual. Now CW is an 
operation mode that some amateurs 
use, like amateurs use SSB, FM, RTTY, 
Packet and so on. It can't get through 
when all other modes fail, ask the profes- 
sionals who need good communication, 
if it could then it wouldn't be getting 
scrapped by these users in favour of 
today's data modes. Simple as that. But 
tell us if you know different, we do listen! 

Every new professional radio sys- 
tem in Europe now appears to use digital 
forms of communication. CT2 and CT3 
telephones. Pan- European Digital Cellu- 
lar, DSRR (Digital Short Range Radio), 
the list goes on. We don't see new forms 
of CW communication methods break- 
ing the headlines. But some amateurs 
believe that anyone who isn't interested 
in CW is not a 'real' amateur. 

Of course a large number of Class A 
and B amateurs enjoy CW in it's own 
right as a pleasant mode, enjoying both 
'rubber stamp' and 'ragchew' QSOs on 
the bands using CW, and indeed it can be 
a good method of working DX without 
sophisticated data equipment. Few 
people, including ourselves, would wish 
to see CW abolished. But mis-informa- 
tion abounds, worldwide evidence for 
example suggests it is most certainly 
not an international requirement for 
operating on HF. 

.Mm 

«: 

Emergencies 
Some say 'CW is simple and useful 

for emergencies'. However an AM radio 
communications system is possibly far 
easier to build in an emergency situation 
than a CW radio communications sys- 
tem. First of all you need some form of 
electro-acoustic transducer to hear any- 
thing, let's say a speaker or even an old 
carbon telephone earpiece, you can use 
this as a suitable element in line to ampli- 
tude modulate your simple transmitter. 
For reception, an AM receiver is far, far 
simpler to 'knock up' and use than any 
form of CW receiver I know of. As well as 
that, the person receiving your CW call 
for help also must have a suitably com- 
plicated receiver (i.e. stable, together 
with a BFO or whatever), and know how 
to use it, and know the CW code which 
the vast majority of the public don't. 

So what's this about CW being use- 
ful for emergencies? An automatically 
activated and very low cost ELT (Emer- 
gency Location Transmitter) which that 
tells the world where I'm lying uncon- 
scious and wounded from a crashed 
aeroplane, or indeed one that will be in a 
few seconds time, sounds a much surer 
bet for my money. Back to the dark ages? 
No thanks. 

The fact remains that amateurs are 
still at the leading edge of technology, 
amateurs are moving forwards. You 
know, these are the guys who sit up in 
their shack all night to get their latest 
communications program going on their 
computer, others explore various meth- 
ods of propagation, some examine how 
much greater gain their new aerial can 
give them. 'Black box' operators often 
'do their bit' by experimenting with pro- 
pagation and digital modes. Don't let's 
put them off. Through the pages of HRT 
we're showing amateurs are pro- 
gressive, and we're encouraging active, 
dynamic amateur radio. And the 
response we've had from you shows 
that you like what we're doing! 

Are we progressing by requiring 
mandatory CW for newcomers? Let's 
hear what you think. 

HAM RADIO TODAY FEBRUARY 1991 please mention HRT when replying to advertisements 



Letter of the Month 

Dear HRT, 
I was interested to read the letter in 
your November edition concerning the 
desirability of CTCSS selective calling 
in amateur use. I have heard several 
comments about the clique aspect of 
CTCSS and must say that it is not a 
problem I have encountered. One of 
these comments was made by a 
mobile station who complained that 
"since they got CTCSS on that repeater, 
they don't want to talk to anyone else" 
and also that its use was most un- 
amateur. In fact the repeater 
concerned, like the Bedford repeaters, 
simply outputs CTCSS tone when in 
talkthrough mode with the squelch 
open. This allows silent monitoring, 
useful if one has passengers in the car 
and to prevent sideways glances when 
the repeater is beaconing from one's 
inside pocket. Unless there really are 
no stations monitoring, all the regular 
users do their best to reply to 
newcomers or to requests for 
assistance with routes through the 
area. Perhaps if a few more monitored 
their local repeaters, especially on 

70cm, contacts would be more 
plentiful. 

It seems totally reasonable to me 
that quiet monitoring is wanted when 
waiting for a specific call and wishing 
to do something else at the same time. 
It also keeps the squelch closed when 
wandering round rallies and so helps 
battery economy. Raynet can certainly 
benefit where other groups are weakly 
audible on the same frequency. All that 
is needed is a bit of liaison around the 
area to select mutually incompatible 
(or for that matter compatible) tone 
frequencies and everyone is happy. 

The licence requires that we listen 
on our transmit frequency from time to 
time, just like listening to a repeater 
input, so it isn't asking too much to 
override the CTCSS to check on other 
activity. 

The argument is just another 
example of the desire of some to keep 
amateur radio as it was in the distant 
past. It is unfortunate that some 
amateurs seem to want to stand still in 
the technological tide and degenerate 
useful facilities rather than turn them 
to their advantage. The hobby needs 
less whingeing and more doing, we 

might then reverse the decline in 
numbers of youngsters who join our 
ranks and obtain better co-operation 
from the powers that be, who must on 
occasion wonder just how supposedly 
forward thinking people can be so 
negative in their attitudes. 
Brian Morrison G8SEZ, 
Chairman, Bedford Repeater Group. 

Editorial Comment; 
This is exactly what we've been 
saying through the pages of HRT, 
and it's good to see some 
constructive and dynamic people 
out there (if running a repeater, for 
the service of other amateurs, isn't 
doing something dynamic then 
what is?) agreeing that amateur 
radio doesn't stand still, it 
progresses. We must continue to 
experiment, develop, and use new . 
techniques of communication, 
otherwise we stand still and 
eventually die. Which cave do you 
live at mate?. Oh, hang on, there's 
my lunch walking past, where's my 
club? If we stand still in technology, 
we stand a high chance of going the 
way of the Dodo. 

£10 for the Letter of the Month 
Do you have something constructive to say on the state of amateur radio today? Perhaps you'd like to put your viewpoint to the readers, get 
some discussion going, or give an answer to one of the issues raised? We'll pay £10 for the best letter we publish each month. So write in 
with your views, to HRT, P.O. Box 73, Eastleigh, SOB 5WG. 

Dear HRT, 
Did you do it on purpose, to bring forth 
this sort of response? I ask you, £35 
per hour for repairing electronic 
equipment! Nice money if you can get 
it. (Letters, Dec 90 HRT). 

In all seriousness, that sort of 
charge is totally out of order, and 
should not be tolerated. Suppose I set 
myself up in a radio repair workshop. 
Per week; Rent £100, Financing stock 
and equipment £25, My wages, Nl, 
pension etc. £400, Power heat etc. £15, 
support wages (wife?) £40, Insurance 
accountancy £10, Vehicle £100. Total 
per week; £690. 

Or £17 per hour. Perhaps £19.50 
including VAT 

At £35 per hour I could keep 
another £620 a week. Please send your 
repairs to G0MRL, and I'll sub contract 

the work and make a bomb. 
Laurie Bradshaw, G0MRL 

PS. One of my friends (G7HRT, note the 
callsign) would also love to earn £1020 
a week. 
PPS. I suppose you know HRT stands 
for Hormone Replacement Therapy. 
PPPS. G8IYA is not in the Callbook. 

Editorial comment; 
Yes, we do want to get some lively, 
constructive discussion going, and 
it looks like it's working. Well Laurie, 
as well as your callbook not being 
correct, I think you've missed a few 
things in your calculations. Rental of 
basic Spectrum Analyser, £300/ 
week, rental of Radio 
Communications Test Set, £270/ 
week. Advertising, £50/week 
(typical prices, plus VAT of course) 

also you'll be lucky to be working 
solidly on equipment, i.e. at the 
chargeable hourly rate, for more 
than about 65% of all the hours 
available. You've also forgotten a 
phone, fax (essential for circuits for 
Japanese equipments), training and 
the like but let's forget these for 
now. So your weekly figure of £690 
comes instead to £1310, divided by 
65% of 40 hours gives £50.38 per 
hour, adding VAT puts your charge 
up to £57.94 per hour. I'd say the 
commercial lads charging £35 an 
hour in competition to your £58 an 
hour seems fairly reasonable. 

Regarding your callbook not 
being correct, now you see why we 
don't put fictitious abbreviations 
such as 'QTHR' in our magazine, 
G8IYA was in there years ago, and 
the RA division of the DTI will I'm 
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sure be happy to tell you it's my 
currently valid callsign. If not, then 
I've been pirating it when using it on 
the air every day! 

Dear Editor, 
What's all this then, gorgeous girls on 
page 5 of HRT? No wonder Chris has a 
twinkle in his eye ... 

Seriously.though, HRT is a delight 
to read, and perhaps a shade more in 
touch with what is required to attract 
new people to our hobby, which is 
going through evolutionary changes — 
which is quite right, it would be fatal to 
stand still. 

Now then, an idea for the two of 
you to consider! Packet has the 
potential to attract thousands of 
computer buffs, and I wonder if you 
have thought about one of these 'free • 
idea' slots on TV? 

It may seem outlandish to begin 
with, but being in the forefront of 
technical progress, the only problem 
seems to be when, not if! 
Granville Broadhurst G1FGA/9H3JT 

Editorial Comment; 
What can we say! This is just what 
we're trying to achieve, and it's nice 
to know we're getting there. 
Regarding a TV 'slot', last week 
Chris our Consultant Technical 
Editor received an unsolicited call 
from Independent Television, and 
guess what they want to do? That's 
right, with our help they wish to run 
a feature on amateur packet radio! 
So it looks like through the 'New 
Look' HRT we're achieving our aim 
of getting the message of amateur 
radio out there to the public as well, 
showing that it's not all boring stuff, 
it can be interesting and exciting. 

We're getting 'new blood' into the 
hobby! 

Dear Madam, 
I should like to thank you for publishing 
such an excellent magazine, long may 
you continue with no more hitches (I've 
just paid my subscription!). 

On the perpetual subject of 'The 
Morse Test' and your comment from 
G3TAG may I add the following? 

I accept that under the current 
rules I shall have to somehow get a 
pass in the Morse test before I can 
operate HF, so I am slowly and 
painfully working in that direction. 

However my grumble is not so 
much the effort but the sheer boredom 
of it all! And having listened to many 
Morse QSOs (via. computer) the utter 
boredom and futility of most of them, 
(who needs to know it's sunny in 
Timbuctoo and he's using a G5RV, tnks 
for nice QSO ... QRZ ...). OK, so there 
are some extended 'ragchew' QSOs 
obviously being enjoyed by 
participants, great, but most Morse 
contacts could just as easily be 
achieved automatically. 

So why must we all suffer to 
achieve this? 

According to GSTAG's last 
paragraph, the old, 'work is good for 
you' ethic, (dreamt up by the Victorian 
aristocracy to keep the workers going 
while they enjoyed a life of luxury) 
seems to be his main argument. 

According to DTI Information 
Sheet 3, much as above plus Morse 
transmitters can be very simple. It is an 
international requirement. 

Why not build a proper radio (too 
much like hard work?) and how come 
Japan can opt out? 

Why have different classes of 
amateurs anyway? I can't see any 

reason other than to satisfy the needs 
of the elitists. 

However all my groaning and 
moaning will not have the slightest 
effect, I am sure, until the old buffers 
who run amateur radio in this country 
finally move over. 

Now I had best shut up and get 
back to that horrible Morse practice. 
Roger Provins G7GEG 

Editorial Comment; 
No matter what some people may 
want to think, evidence staring us in 
the face shows that a Morse test is 
most emphatically not an 
international requirement for 
amateur operation below 30MHz, 
it's just that some countries may 
like to think so. Others differ from 
this, such as the USSR (how many 
amateurs have they got then — and 
who put the first man in space, who 
put the first communications 
satellite in orbit, who has the only 
space station, even with an amateur 
rig on board?) and the Japanese 
(they've got over a million amateurs, 
and probably built the rig you're 
using) to name but two such 
countries. 

As we live in a democratic 
society, if enough members of the 
public want something, things may 
get done. The 'Old Buffers' are 
actually sensible go-ahead people 
(the RA decide the conditions of our 
licence, no-one else) but the RA 
listen to those who guide them. The 
man to write to is Mr. R. Griffin of 
the Amateur Licensing Division, 
Room 613, Waterloo Bridge House, 
Waterloo Road, London. SE1 8UA, 
but remember he's busy so don't 
expect a comprehensive reply, or of 
course HRT will be pleased to pass 
on your views. 
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33rd Jamboree-on-the-Air 
33e Jamboree-sur-les-Ondes 

20-21 October 1990 

□ 

A □ 

New Computer Logging Software 
The software engineering company of Enware have told 

us of the forthcoming release of 'Enlog', a professionally 
written computerised amateur radio logbook and database 
for the IBM PC and compatibles. Enware tell us that when 
used correctly it complies with RA requirements for the UK 
amateur licence A or B for computer logs. 

Being available on both 3.Bin and 5.25in IBM format dis- 
kettes with accompanying documentation, its features 
include colour pop-up windows and menus together with 
monochrome compatibilityfor non-colour systems. It stores 
information including callsign, operator's name, locator, 
previous QSO details, records of QSL cards, and gives access 
to information on any previously worked station. As well as 
this it automatically calculates and displays aerial bearing 
and distance from four and six figure Maidenhead locators, 
and its main display includes a 'real-time' clock and the cur- 
rent date. 

Priced at £29.99 inclusive of VAT and p/p, it's available 
from Enware by mail order. HRT have been offered a review 
sample of this program, we'll be featuring it soon in a future 
issue. 

Changes at Waters 
and Stanton 
During last month. 

Waters and Stanton will have 
moved QTH into their new 
complex which they tell us 
offers 8000 square feet of 
sales, office and warehouse 
space on three floors, as well 
as a customer car park out- 
side. To celebrate their move, 
they tell us they're making 
some special in-store offers 
during January. The recent 
joint venture with Maplin 
Electronics also means that 

$ & 

took part / a partiape 

JOTA Participation Card from the World Organisation of 
the Scout Movement. 

Scouts Jamboree on 
the Air 
As many amateurs know, 

in October each year Scouts 
throughout the World link up 
through amateur radio during 
their annual Jamboree On 
The Air (JOTA). In this its 33rd 
year, the Isle of Man had a 
JOTA station with the callsign 
GB2MSR, 'MSR' standing for 
Manx Scouts Radio, this sta- 
tion being set up by Denys 
GD40EL. 

The Scouts who took part 
this year came from the 3rd 
Peel and 1st Douglas groups, 
and they were able to pass 

greetings messages to other 
Scout stations throughout the 
UK as well as with Scouts in 
several other countries. 
Denys says he would like to 
thank the Isle of Man Post 
Office for their kind gift of 
stamp cards to be used as 
QSLs for the event, and 
Nevada of Portsmouth for the 
provision of a 10m vertical 
aerial. 

All the Scouts who took 
part received a participation 
certificate from Denys and a 
JOTA card from the World 
Scout Organisation in Swit- 
zerland. 

Waters and Stanton have now 
taken over the control and dis- 
tribution of the Alinco range 
of products in the UK (we at 
HRT of course always get to 
review these first!), and some 
of these may also be seen 
under the 'Communications' 
section in the Maplin cata- 
logue. The 'HRT Hit Squad' 
will soon be paying their new 
premises a visit for our 
'Dealer Profile' series, watch 
out Waters and Stanton! (OK, 
we'll leave the custard pies at 
home this time, Mike). 

-<:■>- 

3rd Peel Sea Scouts at the October 1930 Isle of Man 
Jamboree on the Air. Rear L-R, Ivan Morriss, Jonathan 
Kneen, Patri Burden, Thomas McMeiken, Ralph Jackson, 
Front L-R, Stephen Quayle, Paul Gawne, Karl Cubbon, 
Oliver Pearn, J. Smith. 

RA Cracks Down on 
Radio Abuse 
Eraser Murray of the 

Radio Investigation Service 
tells us the RA continue to 
view misuse of the spectrum, 
by a small minority of radio 
amateurs, with some con- 
cern. This has recently been 
brought to light again with 
misuse of the 6.6MH2 fre- 

quency range, leading to sig- 
nificant action being taken in 
Scotland. The RA say they 
cannot understand why ama- 
teurs such as these would 
want to interfere with the air- 
to- ground aircraft communi- 
cation used on these frequen- 
cies and thus risk causing sig- 
nificant danger. Watch out, 
you're being monitored! 

RAE Courses 
The Canterbury College 

of Technology are runningan 
RAE course on Tuesday even- 
ings from 6.30-8.30pm, with 
Clive Widdis G1WCR as the 
main man. You can get further 
details from Clive on 0227 
766081. 

Unfortunately due to 
insufficient numbers, the RAB 
class at the Green Lodge 
Adult Education Centre in 
Clacton has been cancelled. If, 
however, sufficient numbers 

of prospective students can 
be assembled by the start of 
the spring term (i.e. right now 
as you read this) a new course 
will start, at least ten students 
are required. Forfurther infor- 
mation you can contact any of 
the following; 
Green Lodge Adult Education 
centre. Old Rd, Clacton. Tel. 
0255 424151, or reg Taylor 
G0NIP c/o Clacton Radio 
Club, Tel. 0255 430466, or 
write to Jeff Harris G3LWM, 21 
Waltham Way, Frinton on Sea, 
Essex COIS 9JE 
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N'etn? Cirkit 
C jtaSogue 
The latest edition of the 

Cirkit Electronic Constructors 
Catalogue has now been pub- 
lished. Inside its 184 pages it 
has several new products 
including PCB drafting sof- 
tware, low cost LED displays, 
scanners, aerials, connectors 
and the like. Well known 
amongst radio constructors 
for their comprehensive 
range of RF components 
including Toko pre-wound 

coils and several radio kits, 
they also include a good 
range of radio and elecronics 
books. A copy of the cata- 
logue always sits on the HRT 
Consultant Technical Editor's 
bookshelf, and it certainly 
gets a good deal of use! Avail- 
able either direct from Cirkit 
(Tel. 0922 444111) or at large 
newsagents, priced at £1.60 it 
includes £10.00 wofth of dis- 
count vouchers and a free to 
enter competition for an AF 
signal generator. 

Derby and District Society National 
144/146fVSHz Contest 
The fifth Derby and District Amateur Radio Society 2m 

contest is to be held on Sunday 10th March 1991 between the 
hours of 13.00 and 17.00 GMT. Any mode of operation is per- 
mitted, butthe band plan must be observed. Fixed and port- 
able entries are permitted, and there are two sections in the 
contest; stations running up to the full legal power limit, and 
a low power section for those running up to SOW output. 

Contestants should exchange callsign, RS(T), serial 
number starting at 001, and administrative county (Scottish 
contestants should send their region). Metropolitan areas 
such as Greater London are still considered counties in the 
contest. For scoring purposes, all contacts count as two 
points apart from those with the Derby Society callsign 
G3ERD which count as 10 points. The total score is finally 
multiplied by the number of counties worked, each country 
outside the UK also being counted as a county. 

Logs should be sent to the Derby and District Amateur 
Radio Society, 119 Green Lane, Derby DEI 1R2 to arrive by 
27th March 1991, and should indicate whether the station 
was a single or multiple operator entry together with the sec- 
tion entered. Logs should show a) the time in G MT, b) Station 
worked, c) RS(T), d) Serial number sent, e) RS(T) and Serial 
number received, and f) County received. 

The winner and runner-up in each section will receive a 
certificate from the society. A complete copy of the rules is 
available upon receipt of a stamped addressed envelope 
from the club at the above address. 

3uigin Component 
Catalogue 
Just published is the new 

A.E Bulgin component cata- 
logue, which offers amateurs 
and electronic engineers alike 
a guide to the company's 
range of electrical and elec- 
tronic equipment. Full techni- 
cal data is provided for all the 
products featured, from bat- 
tery holders to waterproof 
switches, given in the 215 
page publication. Copies of 
the catalogue are available 
from AF Bulgin and Co. by 
writing to their office at 
Bypass Rd, Barking, Essex 
IG11 0AZ, Tel. 081 594 5588. 

Novice Exams 
C ontract 
The City and Guilds of 

London Institute, who hold 
the existing contract for the 
Radio Amateur's Examin- 
ation, have also been awarded 
the contract for the new 
Novice Licence exam. They 
won this in competition 
against such organisations as 
the RSGB, no doubt due to 
their excellent long-running 
experience and independent 
nature. HRT will of course be 
providing full details of exam- 
ination dates and venues as 
soon as they become avail- 
able. 

111? 

*m 

Multitest Type 6710 Minicounter 

New Multitest Equipment 
The test equipment firm of Multitest, based in St. Neots, 

Cambs, have recently introduced a new range of test equip- 
ment which they tell us offers maximum performance and 
value for money in its price range. Their oscilloscope range 
includes five models covering the frequency range from 
20MHzto 100 MHz, a 15M Hz fully portable scope completing 
the range. A selection of seven low cost frequency counters 
has also been introduced covering the range 0.01Hz to 
1.2GHz, tthis includes the type 6710 Minicounter covering 
5Hz-160MHz, weighing 420g, and operating from internal 
batteries or from an external DC supply. ' 

Greenweld 
Cataloque 
The 1991 Greenweld 

catalogue is out now, with its 
132 pages packed full of com- 
ponents at 'amateur' prices. 
Greenweld tell us that new for 
1991 are quantity prices for 
bulk buyers on many items, 
i.e. resistors at 0.25p each and 
capacitors from 0.5p, more 
soldering equipment and 
tools, and over 1250 different 
types of semiconductors 
listed. Included in each cata- 

logue are their bargain list 
pages together with an extra 
16 page supplement. The HRT 
editorial team spent a very 
pleasant couple of hours just 
looking through all the bar- 
gains in the catalogue! Avail- 
ablefor £2.50 including a sup- 
ply of the next six bargain list 
supplements (£1.50 for the 
catalogue only), you can get 
one from Greenweld Electro- 
nics Ltd., 27 HR Park Road, 
Southampton, SOI 3TB. Tel. 
0703 236363. 

RA News 
The Radiocommunications Agency tell us that in a 

highly successful meeting in Athens over the period 15-19 
October, the European Radiocommunications Committee 
(ERC) reached agreement on several significant issues in 
European radio frequency management. The ERC is respon- 
sible via a working group for European preparations for the 
ITU's 1992 World Administrative Radio conference which 
will take place in early 1992 and which will consider revising 
the intefnational frequency allocations table in certain parts 
of the spectrum. This conference has significant meaning for 
radio amateurs worldwide of course! 

Eighteen administrations plus observers from the Tele 
communications Directorate of the European Commission' 
took part in the Athens meeting, and the Europeans Radio 
Communications Office now has a memorandum of under- 
stating which has been signed by 17 administrations, this 
office having been established to provide greater resources 
and to meet the demand for wider consultation on radio fre- 
quency management activities. The Chairman of the ERC is 
Michael Goddard, who is also the Head of the Spectrum 
management and International Branch of the Radiocom- 
munications Agency in London. Let's hope he looks kindly 
on the continuing pioneering activities of amateurs! 
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Designed for the serious operator on the 144, 430 and 1200MHz bands, Icom's new 

IC-970E has up-to-date technology for DX, digital and satellite communications. 

The IC-970E is supplied as an all mode dual-bander for 144 and 430MHz bands. Optional 

units expand its capabilities to 1200MHz or wideband receiving from 50-905MHz. 

Communications via satellites has never been easier. The IC-970E automatically tracks 

uplink and downlink frequencies as the tuning control is rotated also, ten specific memory 

channels for satellite frequencies. 

The dual-band watch allows you to receive both MAIN and SUB band audio 

simultaneously, multiple scanning systems on the MAIN and SUB bands plus 99 memories, 

an easy to read central display and Icom's DDS sytem make this one of the most comprehensive- 

multi-band transceivers available. 

For more detailed information on the IC-970E Base Station or any other Icom radio 

equipment contact your local authorised dealer or call Icom (UK) Ltd. 

Datapost: Despatch on same day whenever possible. 
Visa & Mastercards: Telephone orders taken by our mail order dept. instant credit & interest free H.P 

 ^ 
MasterCard- 
^ ^ 



Count on us! 

NEW MOBILES 

IC-229E/449E 
2M,FM Mobiles 

IC-3220E 
Dual-Band 
Mobile 

DUP 
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DUAL 
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Icom have built a range of ultra compact FM 
mobile transceivers. Similar in style, easy to operate and 
perfect for driving safety. Advanced features include 
a variety of tuning steps, memories, scan functions, 
adjustable R.F. power, optional pager and tone 
squelch units for selective calling. All these models 
include the HM-59 hand microphone with up/down 
and 1750Hz tone call for repeater operation. The 
unique simple operation enables each function to be 
operated with one switch. Illuminated switches and 
controls give complete night time operation. 

IC-229E VHP Mobile. This VHF 25 watt transceiver 
measure just 140fw) x 40(h) x 105(d) mm. No need to 
worry about installation, its small enough to fit most 
vehicles. Also available the IC-229FI 50 watt version 
where extra high power is required. 

IC-449E UHF Mobile. High sensitivity with GaAs 
FET's and 35w output power provide optimum 
performance with this UHF transceiver. 20 Memory 
channels and a programmable call channel can be 
used to store most used frequencies. 

IC-3220E Dual Band Mobile. Enjoy complete dual- 
band operation. In addition to cross band duplex 
operation this transceiver can receive both MAIN 
and SUB bands simultaneously. One of the smallest 
dual-band mobile transceivers available, the 
IC-3220E has a 25 Watt output on both bands. Where 
higher power is required the 1C-3220H offers 45 watts 
on the 144MHz band and 35 watts on the 430MHz 
band. 

Dept HRT Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 741741 24 Hour. Fax: 0227 360155 



Novice Licence 

A New Year's gift from 

the Radiocommim ications 

Agency 

Ok, you've heard of the Novice Licence, 
but what's it really all about? Well begin- 
ning right now, prospective amateurs 
will have a chance to train for a new 
'beginners' licence, the Radio Amateur's 
Novice Licence. It will allow licensees to 
operate using low power, on sections of 
some of the bands allocated to amateur 
radio. There is no minimum age limit for 
the licence, and the RA tell us that the 
licence fee will be the minimum 
possible, this will even be waived for 
applicants aged under 21. 

Learning by Doing 
To attack the need for 'new blood' to 

the hobby, the entry route to the Novice 
Licence will be different to the traditional 
'A or 'B' licence. As well as a passing a 
simpler City and Guilds multiple-choice 
examination to that of the RAE, the pros- 
pectiye Novice must attend and suc- 
cessfully complete a practical course to 
'Learn by Doing', to teach some of the 
practical aspects of radio and electro- 
nics. The course being originated and 
co-ordinated by the RSGB with volun- 
teer instructors around the country, stu- 
dents will be taught in small groups, 
typically of four people each, and will be 
based on a number of worksheets. 
These have been planned to comprise; 
1) Component colour code, 
2) Soldering exercise, Test set No.1, 
3) Soldering exercise No.2 
4) Discovering Ohms's Law, 
5) Codes and abbreviations, 
6) More codes and abbreviations, 
7) Audio Frequency Amplifier project 
8) Setting up a contact, 
9) Soldering exercise. Test Set No.2 
10) Making a log and designing a QSL 
card, 
11) A look at aerials 
12) Putting a multimeter to work, 
13) Measuring resistance, 
14) Measuring DC 
15) Power 
16) Propagation, 
17) The QSL bureau and other aids to 
amateurs, 
18) AC and frequency, 
19) Tuned circuits, 
20) Demonstration of Ohm's law 
21) 13A mains plug wiring 
22) The spectrum 

23) PL259 plug wiring . 
24) BNC plug wiring 
25) Receiver block diagrams 
26) Transmitter block diagrams, 
27) Harmonics 
28) Practical tests with diodes and tran- 
sistors 
29) Learning the Morse code 
30) Getting ready for a CW contact. 

Following the successful comple- 
tion of this, a certificate will be issued 

Table. 1. 

which will then allow the person to sit for 
the Novice Licence examination. This 
will be conducted by the City and Guilds 
of London Institute, with exams at cen- 
tres around the country being held four 
times a year. The 90 minute exam will 
comprise 45 multiple-choice questions 
based on subjects covered in the course 
together with licence conditions, how- 
ever we have been told that a copy of the 
licence regulations will be placed on 

Novice Licence Bands 

Freq Range (MHz) Status Transmission Types 

1.950 - 2.000 Note 1 Morse, 
Telephony, 
RTTY, 
Data. 

3.565 - 3.585 Primary, 
Shared with 
other services 

Morse. 

10.130 -10.140 Secondary Morse. 

21.100 - 21.149 Primary Morse. 

28.100 - 28.190 Primary Morse, 
RTTY, 
Data. 

28.300 - 28.500 Primary Morse, 
Telephony. 

50.620 - 50.760 Primary, 
Note 2. 

Data. 

50.250 - 51.750 Secondary, 
Note 2. 

Morse, 
Telephony, 
Data. 

433.000 - 435.000 Secondary Morse, 
Telephony, 
Data. 

1240 - 1325 Secondary Morse, 
Telephony, 
RTTY, 
Data, 
Facsimile, 
SSTV, 
FSTV. 

10,000 - 10,500 Secondary Morse, 
Telephony, 
RTTY, 
Data, 
Facsimile, 
SSTV, 
FSTV. 
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LOUDENBOOMER 
An easy 400 watts output, mains powered H.F. Linear. 
Covers all 9 bands — 1.8 MHz to 30 MHz. 
Only 14" wide, 10" deep and 5" high. Matches FT747 etc. 
Built-in mains P.S.U., yet total weight under 141bs or 6kg! 
Drive with any 50 to 100 watt output rig. R.F. switch option. 
Dip C1 and Load C2 for full power, even at the band edges. 
The power gain of a beam, on all the bands; for only £561+VAT! 
For more details, contact:- Steve Webb, G3TPW at: 

S.R.W. Communications Ltd., 
Astrid House, The Green, Swinton, 
MALTON North Yorkshire Y017 OSY 
  Tel: Malton (0653) 697513 

^ BINDERS r-r\n v/y-\i m a in i i i a r>■ rr ■ i FOR YOUR VALUABLE COLLECTION 
OF STEAM CLASSIC 
MAGAZINES 
SMART ■ EASY TO USE • TOP QUALITY 
To ASP Readers Services, 
Argus House, Boundary Way, 
Hemel Hempstead HP2 7ST (0442 66551) 

r-    ti 
I Please supply Steam Classic Binders I 

at E6.80 inc. P&P I 

l' £6.80 \ 
| inc. " 
V P&P / 

Total E (Please make cheques payable to ASP) 
Name  
Address 

^ Please^allow 21 day^fonjelivery^ | 

HERE AT LAST!! 

HF BEAMS & VERTICAL 

ANTENNAS 

MONTREAL • TORONTO ■ CHICAGO ■ ATLANTA 
BOSTON ■ DALLAS ■ ILLANOIS ■ MANHATTAN 

This superb range of HF Antennas are now available 
for the first time in the UK — LECOUNT are the 

SOLE UK DISTRIBUTORS 

The quality, engineering and performance of this range 
are outstanding. We also stock a wide range of fittings, 
cable, connectors and brackets to suit your exact 

requirements. 

Write or phone stating your interest and we will be 
pleased to send prices and information by return 

OR why not pay us a visit? 

TRADE ENQUIRIES WELCOME 

LECOUNT 
OAK INDUSTRIAL PARK, CHELMSFORD ROAD, 

GREAT DUNMOW, ESSEX CM6 1XN 
TEL: 0371 875100 FAX: 0371 876287 

each candidate's desk to encourage 
them to 'look it up in the book', hence 
typifying actual station operation. If the 
prospective licensee wishes to operate 
below 30MHz, then a pass of a further 
5WPM Morse test is also required. 

Callsigns 
Novices will of course be issued 

with an internationally recognised call- 
sign, this will start with the number '2' 
followed by a letter A-Z signifying the 
licence class. Next will be a further num- 
ber signifying which country they're 
operating from, 2 for England, 3 for Scot- 
land, 4 for Wales, 5 for Northern Ireland, 
6 for the Isle of Man, 7 for Jersey, and 8 
for Guernsey, followed by the individual 
identification letters. So when you hear a 
2B2 station on the air, you'll know what it 
is! 

Types of Operation 
Table 1 shows the bands where 

Novices may operate, a maximum 
power of 3W output (or 5W DC input in 
case an RF power meter isn't at hand) is 
allowed with no limitations on aerials or 
ERP levels apart from on 6m. Thus a high 
degree of flexibility may be obtained, i.e. 

even worldwide satellite communica- 
tion where the Novice transmits up on 
70cm and receives on 2m using tracked 
beams. 

The Novice station may be used at 
either a main or temporary location, 
walking around with a handheld, going 
mobile and the like, but no Maritime 
Mobile operation outside of inland 
waterways. Unattended beacons for 
direction finding contests are allowed 
any time on 1.96MHz and sections of 
28MHz, and on 3.5MHz- 3.8MHz at any 
time during weekends. 

Licence Requirements 
At the moment, there are no restric- 

tions on commercial, homebrew, or 
whatever, in terms of the equipment 
Novices may use. Although certain ama- 
teurfactions have been proposing rather 
restrictive limitations coupled with 
'type-approved' only equipments, these 
have been sensibly protested against by 
the more realistic of us! It is however 
interesting to note that the Novice Terms 
and Limitations Booklet states that 
equipment must be stable and as free 
from unwanted emissions as the state of 
technical development for amateur 
apparatus reasonably permits, sugges- 
ting that some unfiltered oscillators with 

their inherent harmonics radiating 
straight into an aerial are a big no-no! 

Completely unattended data oper- 
ation such as packet radio is allowed on 
50.620-50.760MHZ and 1299-1300MHz 
as well as on sections of 10GHz, and 
remote control of the main station using 
say a handheld is also OK, thus leading to 
the possibilities of technical develop- 
ment by keen Novices. Remember, they 
won't all be young children, and there's a 
great potential for teenage computer 
buffs to 'get in' on the action! We need 
them. 

Our thanks go to the Radiocom- 
munications Agency of the DTI for the 
provision of the Novice Licence details, 
and to the RSGB for information on the 
training scheme. 

A maximum of 3W transmitter output 
power (5W input) may be used on all fre- 
quency ranges. 

Note 1; Available on the basis of non- 
interference to other services (inside or 
outside the United Kingdom) 

Note 2; Available on the basis of non- 
interference to other services outside 
the United Kingdom. Antennas limited to 
20 metres above ground level, with hori- 
zontal polarisation. No mobile operation. 
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Alinco DJ-SBOE 

T\ Review 

Alinco's latest dual band 

handportahle, put 

thorough its paces 

by G4HCL 

? 

: ■ • 

Dual band portable transceivers are 
becoming very popular nowadays, with 
offerings from all the major amateur 
manufacturers. In the early days, these 
portables offered a switched band oper- 
ation between either 2m or 70cm, or of 
course transmit on one and receive on 
the other which was technically easy to 
do. However, recent sets have offered 

the facility for true dual-band operation, 
i.e. simultaneous receive on both bands 
when required, for example to allow you 
to listen out on 70cm whilst having a 
QSO on 2m. 

At an economic £339, the DJ-560E 
from Alinco provides just that. With twin 
receivers together with individual vol- 
ume and squelch controls and selectable 

transmission between 2m and 70cm, 
together with a variety of selective call- 
ing facilities, it has the potential of pro- 
viding a good deal of flexibility. 

Features 
Low cost doesn't seem to mean a 

low level of features, as the DJ-560E is up 
there with the more expensive competi- 
tion, even having a built-in CTCSS 
encoder/decoder fitted for good 
measure. This facility is becoming 
increasingly important, with many ama- 
teur groups as well as several repeaters 
using CTCSS facilities for both selective 
squelch and control modes. 

Using its dual band receive capa- 
bility, a nice feature is that you can plug a 
pair of stereo headphones in and listen 
to signals from separate bands coming 
out separate left and right channels. 
Alternatively, for those who prefer the 
simple life plugging in a mono earphone 
provides audio from both bands 
together, thus giving you the choice. 

As well as the rotary click-step tun- 
ing knob on the top panel, the front panel 
keypad can be used for direct frequency 
entry. The rotary control tuning steps 
may be programmed to either 5,10,12.5, 
20 or 25kHz independently on either 
band. As well as the two digital VFOs, 20 
memory channels on each band are pro- 
vided, together with a further quick- 
access 'Call' channel on each band to 
store your favourite frequencies in. Sep- 
arate small 'VHP' and 'UHF' buttons are 
provided on the front panel to switch the 
'Main' band, i.e. that which transmission 
occurs on, between 2m and 70cm. A use- 
ful feature provided here is the 'Auto- 
matic Band Exchange', or ABX for short, 
which automatically switches this for 
you depending on which band last had a 
signal present on receive. Hence if the 
squelch opens up with a station calling 
while the set is in your pocket or what- 
ever, you know you'll be replying on the 
correct band! 

Scanning 
For searching across the bands, 

various scan modes are available on the 
set. These include a search across the 
entire VFO range or any specified range, 
across all or selected memory channels, 
and a 'dual watch' where a pre-selected 

u please mention HRT when replying to advertisements HAM RADIO TODAY FEBRUARY 1991 



memory channel is sampled for three 
seconds followed by the VFO channel for 
one second, and indeed the reverse if 
required. This 'dual watch' can also be 
used during other scan modes, as well as 
on both bands simultaneously for those 
who never like to miss a thing! The 
receiver scan may be programmed to 
stop when it finds either a busy or an 
empty channel, and in the former case it 
may be set to resume scanning either 
immediately the signal drops or follow- 
ing a five second pause after stopping 
before starting off again. 

Any repeater offset can be pro- 
grammed in on a channel by channel 
basis, and a panel below the PTT bar 
allows you to transmit a 1750Hz 
toneburstfor repeater access. Above the 
PTT bar a 'Function' bar doubles up 
many of the front panel keypad oper- 
ations, including the 'reverse repeater' 
facility which allows you to check the 
repeater input frequency to see if you're 
in simplex range. 

Selective Calling 
Becoming increasingly popular 

with amateurs operating on VHF and 
UHF FM are the variety of selective call- 
ing methods used. The DJ-560E, in its 
simplest 'Bell Tone' called indication 
mode, sets off a bleep tone when the 
receiver squelch raises with the LCD 

flashing a small musical note to alert you 
of this if you've been away from the set. 

With the CTCSS facility also pro- 
grammed in, this can be extended to 
occur only when the correct sub-tone 
has been received as well as this sub- 
tone mode being used to monitor for a 
required station or group on a busy 
channel. A further clever facility is that of 
three-digit DTMF (Dual Tone Medium 
Frequency, or 'Touch Tone') selective 
calling, where the set can be pro- 
grammed to respond to a pre-set DTMF 
sequence, with even a 'wild-card' facility 
of a '£' being used in place of one or two 
digits for group call use. These may also 
be programmed in for automatic trans- 
mission, as can multi-digit DTMF 
sequences for other uses. Alinco tell us 
this 3-digit DTMF system is compatible 
with that used by other transceiver 
manufacturers, and for those who want 
the best of all worlds, the CTCSS, DTMF 
and 'bell' systems can indeed all be used 
together. 

Power 
With its supplied 7.2V 700mAh bat- 

tery, the set measures 169 (H) x 57 (W) x 
32 (D)mm, and weighs around 440g. As 
such, it isn't the smallest dual band 
around although the larger keypad, 
knobs and display will appeal to those 
who tend to prefer something they can 
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handle with slightly larger fingers! Using 
the supplied battery, the set gives a spe- 
cified 2W RF output on both 2m and 
70cm, and connecting a larger 12V nicad 
available as an option boosts this to 5W 
for when you need to reach those distant 
stations. With periods of 10% receive, 
10% transmit and 80% standby, the set 
provides around three hours worth of 
operation before a battery change or 
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recharge is needed. 
Spare battery packs are of course 

available, and a very quick lock-on/lock- 
off method of attachment lets you 
quickly change ni-ca^s without a lot of 
fumbling around. The set comes sup- 
plied with a plug-in two pin wall charger, 
a carrying strap, and a belt clip together 
with a user instruction book. Options 
such as a speaker/mic, headset, carrying 
case, and mobile DC adapters are avail- 
able as options. 

In Use 
Reading through the manual, plus 

trying out the many functions on the set, 
kept me nicely occupied for some time. 
Throughout this period I was constantly 
finding more operating modes that 
could be used with the set, the list 
becoming almost endless. However this 
caused me a bit of a problem in trying to 
remember everything, but eventually I 
found that as well as repeater offsets and 
the like, I could program various tones 
and different channel steps in each of the 
memory channels, thereby nicely sim- 
plifying on-air operation! 

I found in use that I often acciden- 
tally pressed some of the keys when tak- 
ing the set out of my pocket, the keys 
being raised above the case, hence I 
often needed to use the 'key lock' facility 
provided. I found a further useful func- 
tion was that of a 'frequency lock', the 
LCD display even indicating 'FL On' 
when first enabled, and the set giving 
me a warning bleep and indicating 'FL' 
on the display when I subsequently tried 

to change frequency — this could be 
useful for outdoor events when I'd like to 
stay on the right channel! 

As the winter nights drew in, I found 
a slight disadvantage of the set was that 
the backlight lit up the display but none 
of the keypad controls, as such 1 found I 
normally just used the memory chan- 
nels with the rotary knob to guard 
against pressing the wrong buttons, 
which was easily done. I found an 
'oddity' that the toneburst for repeater 
access didn't seem to want to operate on 
the review set, although the other tone 
signalling features operated well. 

When out and about, 1 found there 
was plenty of receive audio from the 
small speaker, I was most surprised, and 
my transmit audio was reported as being 
nice and clear. Although the 'Battery 
Save' facility with its 800mS 'Off and 
400mS 'On' timing was useful in keeping 
the nicad going all day on a little- used 
channel, I sometimes found it to be 
rather annoying when in QSO, as I often 
missed the first word from my QSO part- 
ner on a simplex channel. Eventually I 
LABORATORY RESULTS: 
RECEIVER; 

Sensitivity; 

Input level required to give 
12 dB Si NAD; 

144MHz; 0.15uV pd 
145MHz; 0.14uV pd 
430MHz; 0.22uV pd 
435MHz; 0.20uV pd 
440MHz; 0.21 uV pd 

Squelch Sensitivity; 
145MHz 

Threshold; O.IOuVpd (8dB SINAD) 
Maximum; 0.21uV pd (19dB SINAD) 

435MHz 
0.13uV pd (7dB SINAD) 
0.18uV pd(10dB SINAD) 

Adjacent Channel Selectivity; 

Measured as increase in level of interfering signal, modulated with 
400Hz at 1.5kHz deviation, above 12dB SINAD ref. level to cause 6dB 
degradation in 12dB on-channel signal; 

145MHz 435MHz 
+12.5kHz; 23.5dB 51.0dB 
-12.5kHz; 39.5dB ■ 45.0dB 
+25kHz; 57.5dB 60.0dB 
-25kHz; 69.5dB 57.5dB 

Blocking; 

Increase over 12dB SINAD level of interfering signal modulated with 
400Hz at 1.5kHz deviation to cause 6dB degradation in 12dB SINAD 
on-channel signal; > 

145MHz 435MHz 
+100kHz; 69.0dB 74.0dB 
+1 MHz; 74.5dB 91.5dB 
+10MHz; 100.5dB 97.5dB 
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just disabled this. 
Connecting the set up to an external 

roof mounted'dual-band colinear aerial 
at home brought in a few problems on 
2m. As I tuned towards-the top end of the 
frequency rpnge on 2m, a Fire Brigade 

1 station 2km distant with its WMHz ■ 
-.transmitters often caused 'the 2m 
.receiver squelch to stay permanently 
open, although i suppose it was only 
designed as a portable rig! However a 
2m packet BBS station about half a 
kilometre away on 144.650MHz also 
caused as degree of de-sensitisation 
when monitoring my semi-local 2m 
repeater using either the outdoor aerial 
or the set-top helical. The set worked 
very well on 70cm though, even reject- 
ing the local -IZBkHz spaced signal from 
the primary band user" in the middle of 
the 70cm repeater segment. 

Laboratory Tests 
Placing the set on the laboratory sig- 

nal generators showed it was nicely sen- 
sitive oh 2m, not quite so on 70cm but 
still reasonable fora low power portable. 
The adjacent channel ^ejection ancf 
indeed the general strong signal hand- 
ling performance on 70i n was very 
go6d,, althqugh as found on air the per- 

, formance on 2m wasn't really up to what 
1 would have expected. 

M ^asured with a very short length 
of UR-, coax and a freshly charged ni- 

5 cad, to provide a representation of typi- 
: cal pe; "ormance (as 7.2V ni-cads nor- 

mally c.,ve over 7.2V unless they're just 
about to go flat) the transmit power on 
2m w-s nicely above 2W although that of 
70cn being on the low side, and the 
trarsmit harmonics were reasonably 

I well suppressed .on both bands. The 
transmitdeviation on 2m and 70cm was 

■ slightly over the top although within nor- 
r.mal setting limits. A very low toneburst 
; deviation was found, "obviously a quick 
adjustment would be needed here. 

Conclusions 
The AlincoDJ-560E provides a lot of 

i features for your money in a dual band 
portable, in all being a very cost effective, 
set. This however comes at the slight 
expense of a larger physical size com- 
pared some of its competition, although 
this may not worry many users. I was a 
little disappointed with the receive per- 

-formance pn 2m in the presence of other 
signals, "add fiy'ith'VvTfat seems to have 
been ihcbrVect alighme'nt at the factory 
of the toneburst deviation with no user 

Intermodulation Rejection; 

Increase over 12dB SIN AD level of two interfering signals giving 
identical 12dB SIN'AD on-channel 3rd order intermodulation product; 

25/50kH2 spacing; 
50/100kHz spacing; 

145MHz 
56.0dB 
62.0dB 

435MHz . 
69.0dB 
67.0dB 

Image Rejection;. 

Increase in level of signal at first IF image frequency over level of on- 
channel signal to give identical 12dB SIN AD signals; 

145MHz 
64.0 dB 

435MHz 
63.0dB 

S-Meter Linearity; 

145MHz 435MHz 
Indication Sig.Level > Rel.Level Sig.Level Rel.Level 

SI 0.49uV pd -8.6dB " 1.05uV pd -8.6dB • 
S3 0.73uV pd -5.1dB 1.48uV pd -6.6dB 
S5 0.93uV pd -3.0dB 1.91 uV pd -3.4dB 
S7 1.16uV pd -l.ldB 2.31 uV pd -1.7dB 

•, S9 1.31uV pd OdB Ref. • 2.82uV pd OdB Ref. 
Full 1.55uV pd +1.4dB 3.12uV pd +0.8dB " 

Current Consumption; 

Standby, Economiser Operating; 58mA average 
Receive-, Mid Volume; 175mA 
Receive, Max Volume; 202mA ' 

TRANSMITTER; 

TX Power and Current Consumption; 

Measured with fully charged supplied battery fitted; 

Freq MHz Power 
144MHz • High 2.11W/885mA 

Low 220mW/385mA 
145MHz High 2.12W/890mA 

Low 200raW/375mA 
146MHz High 2.11 W/865mA 

Low 190mW/370mA 
430MHz High 1.39 W/1.32 A 

Low 280mW/590mA 
435MHz High 1.42W/1.24A 

Low " 280mW/600mA 
440MHz High 1.38W/1..27A 

Low 270mW/590mA 

Harmonics; 

145MHz 435MHz 
2nd Harmonic; -69dBc -65dBc 
3rd Harmonic; -67dBc -77dBc 
4th Harmonic; -70dBc -79dBc 
5th Harmonic; -63dBc — 
6th Harmonic; <-80dBc — 
7th Harmonic; <-80dBc — 

instructions on he v to adjust this. 
Peak Deviation; Toneburst Deviation; 

Our thanks, go ti Waters and Stan- 
ton Electronics for the loan of the review 
transceiver. 

145MHz 
5.25kHz 

435MHz 
5.20kHz 

145MHz 435MHz 
<50Hz ■ 220Hz 

* 
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South Midlands C 

SOUTHAMPTON (0703) 255111 LEEDS (0532) 350606 CHESTERFIELD 

The Best of the Best at the Best Price 

' mmm Mk iSSt'fMt 
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IF YOU BUY AN FT1000 DURING JANUARY WE WILL GIVE 

YOU FREE, YES FREE, A BPF1 SUB VFO FILTER UNIT AND A DVS2 

DIGITAL VOICE STORAGE UNIT, A TOTAL SAVING OF MORE THAN 

£200 OFF THE RRP. CAN YOU AFFORD TO MISS THIS RARE 

OPPORTUNITY TO OWN THE BEST OF THE BEST? WHY NOT 

CONTACT US TODAY AND GET YOUR OWN FT1000 

FOR ONLY £2995 c/w FREE BPF1 & DVS2 

IF YOUR BUDGET WON'T STRETCH QUITE AS FAR AS 

THE FT1000, WHY NOT CONTACT US NOW FOR THE 

PRICE OF ITS SMALLER BROTHER? 

THE NEW 

FT990 

THE FT990 IS A DEDICATED HF ALL BAND 

TRANSCEIVER WHICH HAS BEEN DEVELOPED AS A 

NATURAL PROGRESSION IN A LONG LINE OF HIGHLY 

SUCCESSFUL HF TRANSCEIVERS FROM YAESU. 

AND FOR DEDICATED 6M OPERATORS WE 

RECOMMEND THE FT650, 12, 10 & 6M 

TRANSCEIVER. NOW AVAILABLE FROM STOCK. 

WHY NOT RING US TODAY FOR MORE DETAILS? 

SOUTHAMPTON 
SMC HQ 
Sctod Oca 
Chaifcn Fort W. Est. 
Easfc^i. Harts S0538r 
9J10-5J30, MoL-fri. 
900-1 JO, Sat 

LEEDS 
SMC (Northern) 
Nowell Lane 
Industrial Estate Leeds LS9 sje 
Leeds (0532) 350606 
9-5.30 Mon-Sat 
Closed Sat afternoon 

CHESTERFIELD 
SMC (Midlands) 
102 High Street 
New Whittington Chesterfield 
Chest. (0246) 453340 
9.30-5.30 Tues-Sat 

BIRMINGHAM 
SMC (Birmingham) 

Uum Rock Road 
AXMINSTER 

504 Alum P 
Alum Rock 

Reg Ward & Co Ltd 
1 Wes 

Birmingham B8 3HX (021-327) 1497/8313 
}.00-5.0d Tues-Fri 
9.00-4.00 Sat 

iVestem Parade 
West Street Axminster Devon EX13 5NY 
Axminster (0297) 34918 
9-5.20 Tues-Sat 

HQ SERVICE DEPARTMENT OPEN MON.-FRI., 9.00-5.00 
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ommunications ltd 

(0246) 453340 BIRMINGHAM 021 327 1497 AXMINSTER (0297) 34918 

TOKYO HY-POWER 

HF LiNEARS 

HL1KGX 
160-10m 2X4CX250B 
1KW PEP RF INPUT 

70-120W DRIVE 
£945.00 

HL2K 
160-10m 2x3-5007 

2KW PEP RF INPUT 
60-120W DRIVE 

£1425.00 

VHF LINEARS 
HL66V 6m 10W in 50-60W out RX Preamp £129.00 
HL166V 6m 3/1OW in 80-160W out RX Preamp £249.00 
HL37V 2m 3W in 32W out RX Preamp £89.00 
HL62V 2m 10W in 60W out RX Preamp £135.00 
HL110V 2m 2/10W in 100W out RX Preamp £215.00 
HL180V 2m 3/25W in 170W out RX Preamp £295.00 
HL36U 70cm 6/1 OW in 25/30W out RX Preamp £135.00 
HL60U 70cm 10/25W in SOW out RX Preamp £215.00 
HL130U 70cm 3-25W in 120W out RX Preamp £389.00 

SAGRA-600 

* 2m Linear Amplifier 

* 600W Output 25W Drive (Nominal) 

* 2x4CX250B VALVES 

NOW ONLY £799.00 

A SELECTION FROM OUR CATALOGUE 

SWR/PWR METERS 

FS710V 

YS60 
50-150MHZ 15/150W PEP/Aulo SWR £107.80 
2-30MHz 200/2000CW  £42.25 
2-30MHZ 20/200W Head/Dsplay £43.65 
50-150MHZ 20/200W Head/C^ilay £34.99 
26-30MHZ 10/100W SWR/PWR £24.55 
43044051 Hz 5/2(W     Head/Display £43.65 
3-150MHZ1/10W... . Duwny/SWR/PWR £43.65 
31 MHz Sim Oammy/SWR/FV/R £43.65 
3.3150MHz 20/200/1000W SWR/PWR £28.75 
1.3150MHz mm „  £12.50 
3.3150MHz....ReJative Powef/SWR Twin Melef £26.85 
'.40-525MHz 5/15/1 SOW PWR/SWR £119.95 
1.31300MHz 5/20/200W PWR/SWR £119,00 

.560MHz 20/200/200W PWR/SWR £93.15 
140-525MHz 4/20/200W PWRSWR £81.65 
140-150/430450MHZ 15/150WMil PWR/SWR £36.00 
'3200MHz 15//60/200W PWR/SWR £75.00 
1360MHz 20/200/2000W PWR/SWR £89X0 
145525MHz 15/60/200W  PWR/SWR £78.00 

FS710V 
FS301MH 
FS711H 
FS711V 
FS711C 
FS71IU 
FS20a 
FS200 
SWR3E 
JD110 
0SCAR171- 
SP426 
W570 
vseo 
YS500 
CM420 
C0120 
CDIBOH 
CD270O 
DUMMY LOADS 
T30 301V PL259 to 500MHz £11.35 
T100 100WS0239 to 500MHz £49.00 
T200 200W S0239to 500MHz   £65. 
DL30 30/15W PL259  £5.75 
L60a 60/30W PL259   £11.95 
0T530 OO'SOOW S0239 1 260MHz Fan Cooletl £59.00 
CARRiAGE ON ALL METERS £4.00 
CARR.AGE ON C'JMMY LOADS UP TO 63W £1 'S. ABOVE £4.00. 

.,£489.90 

..£517.50 

^ STRUMECH VERSATOWER ^ 

A MO SERIES 
' 13M10P 

13M10BP 
13M10FB 
mm 
STANDARD 
13M20P25 
13M20P40 
13M20P60 
13M20FB25 
13M20FB40 
13M20FB60 
13M20BP25 
13M20BP40 
13M?0BP60 
13M20M25 
13M20M40 
13M20M60 

30FT POST MOUNT , .. 
30FT BASE PLATE MOUNT   
3CFT(TXED BASE MOUNT £481.62 
30FT WALL MOUNTING (Lui?Tig Ge» ex&a) £420.67 

13M20 SERIES 
25Fr POST MOUNT £458.85 
40R POST MOUNT   £646.30 
60FT POST MOUNT..... £761.30 
25FT FIXED BASE MOUNT   ..,£317.40 
40FT RX50 BASE MOUNT £481.85 
60FT FIXED BASE MOUNT £596.85 
25FT BASE PLATE MOUNT .. £541.65 
40FT BASE PLATE MOUNT    £750 95 
60FT BASE PLATE MOUNT £845.25 
25FT MOBILE TOWER £2179.25 
40FT MOBILE TOWER,. £2387.40 
SOFT MOBILE TOWER  £2557.60 

HEAVY DUTY 16M20 SERIES 
16M20P40 40FT POST MOUNT... 
16M20P60 
16M20P80 
16M20FB40 
16M20FB60 
16M20FB80 
16W20BP40 
16M20BP60 
16M20BP80 
16W20M40 
16M20M60 
16Iy120M80 

-£802.70- 
60R POST MOUNT   £910.80 
SOFT POST MOUNT      £1426.00 
40FT FIXED BASE MOUNT   £644.00 
60FT FIXED BASE MOUNT  £763.60 
80FT FIXED BASE MOUNT..;. £1219.00 
40FT BASE PLATE MOUNT : : £851,00 
GOF BASE PLATE MOUNT £952.20 SOFT BASE PLATE MOUNT . £1530,65 
40FT MOBILE TOWER   £2847.40 
60FT MOBILE TOWER. ...£2967.00 
SOFT MOBILE TOWER £3680-C0 

ALL TOWERS EXCEPT MOBILES ARE AVAILABLE FROM STOCK. 
10M10 SERIES SUPPUED WITH STANDARD WINCHES. 13M20 & 
16M20 SERIES ALL SUPPUED WITH AUTO BRAKE WINCHES. 
ALL ARE SUPPUED WITH H2R HEAD UNIT DRilLED TO TAKE 
GST)65 BEARING. HOLDING DOWN BOLTS FOR BP AND FB 
TOWERS ARE AVAILABLE AT £28.75 PER SET EXTRA. 
ALTERNATIVE WINCHES AND HEAD UNTTS ARE AVAILABLE AT 
EXTRA COST. 
DELIVERY IS BY QUOTATION DEPENDENT UPON DISTANCE. 

ROTATORS 

Superb engineering 
standards combined with 
pin sharp setting 
accuracy means new 
technology from Yaesu 
create Kenpro Hygain. 

ROTATORS 
AR200XL OFFSET TYPE 3 WIRE..... : £49.50 
G-250 BELL TYPE TWIST/SWITCH CONTROL £78.00 
G400 BELL TYPE METER CONTRCilER £139.00 
&400RC BELL TYPE ROUND CONTROOER £179.00 
G600RC BELL TYPE ROUND CONTROLLER £235.00 
6300SOX BELL TYPE 450 DEG VAR SPD £325.00 
GIOOOSOX BEL. TYPE 450 DEG VAR. SPEED £368.00 
G-2Q00RC BELL TYPE ROUND CONTROLLER £445.00 
G-500 ELEVATION METER CONTROLLER £199.00 
G-5400B AZIMUTH/ELEV DUAL CONTROL £375,00 
G5600B AZIMUTH/ELEV DUAl CONTRa £435.00 
RC33 BEll TYPE PRESET £275.00 
RC31 BELL TYPE ROUND CONTROLLER £219.00 
RC5A-3 BELL TYPE VAR. SPEED AND PRESP £425.00 
RC533 BEa TYPE VAR. SPEED AND PRESF £675,00 
ROTATOR HARDWARE 
AR200AB ALIGNMENT BEARING AF1200X' £17.60 
KS506 ' ROTARY BEARING 1S" MAST  1..E19.95 
03065 ROTARY BEARING 2 MAST £29.96 
GC038 lOWER MAST ClAMP G-400.600 etc £16.95 
9523 CHANNEL MASTER BEARING £19.95 
CK46 ROTARY BEARING 1.5-2.5 MAST £34.95 
MCI LOWER MAT CLAMP RC5 SERIES   £25.00 
ROTATOR CONTROL CABLE 
RC5V, 5 WAY G400RC, 800,1000SOX PER MTR £0.48 
RC6W 6 WAY G250, 400, 600, RC KR500 PER MTR..E0.66 
RC8W 8 WAY HAMIV T2X 2000RC RC SERIES 

PER MTR £0.72 
CARRIAGE 
ROTATORS £7.50. ROTATOR HARDWARE £3.50, ROTATOR CABLE 
E3.5C UP TO OVER 20 MTS, OVER 20 MTS £5.00. 

YAESU DISTRIBUTOR WARRANTY Imoorter warranty on Yaesu Musen products. Ably staffed and equipped Service Department Daily 
contact with the Yaesu, Musen-factory. Tens of 
thousands of spares and test equipment 
Prices and availability subject to change without 
prior notice. 

•FREE FINANCE ON SELECTED ITEMS On many regular items SMC offers Free Finance (on invoice balances over £150) 20% down and the balance over 6 months or 50% down and the balance over a year. 
You pay no more than the RAP. price! 
Details of eligible items available on request 
"Subject to status. 

CARRIAGE CHARGES Carriage is charged on all hems. Small hems, Plugs, Sockets etc by post £1.75. Antennas, Cables and 
larger items by LYNX from £6.00. Transceivers etc, 
next day delivery from £10.00. Overnight delivery can 
be specified at extra cost for other items. Same day 
despatch whenever possible. 
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Typical display showing a 145MHz signal (large spike). The signal on the left is the 0MHz marker 

Exclusive Review — G4HCL tests the Water beach 

Electronics 250MHz Analyser add-on. 

If you ever thoughts Spectrum Analyser 
was just for the professionals, then think 
again! Costing just £159, this British 
made add-on could be of great use to 
amateurs! 

Analyser Uses 
What is a spectrum analyser? It 

basically provides you with a graph-type 
display of the relative output levels of.the 
signal under test along the vertical axis, 
against a horizontal axis being the RFfre- 
quency. To take an example, let's say 
you're looking at the output spectrum of 
your latest homebrew 20m transmitter. 
You'd see a large 'spike' at 14MHz, then 
probably much weaker spikes athnulti- 
ples of this such as 28MHz, 42MHz, 
56IVIHz and so on which are your trans- 
mitter harmonics. Any other untoward 
signals would also warn you of spurious 

outputs, such as mixing products or 
parasitic oscillation, none of which go 
down well with other band users! 

All transmitters radiate unwanted 
signals, it is the level of these signals that 

matter. If your 400W amplifier on 10m 
put out a forth harmonic at around 
-40dBc (dBc meaning dB referenced to 
the carrier frequency level) you'd be put- 
ting a significant amount of power, 
40mW to be precise, right in the middle 
of the aeronautical navigation band. Our 
licence tells us we mustn't cause undue 
interference to other forms of wireless 

Inside the unit 

m 

# - - 

i 
m 

Si 

fi 
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telegraphy, but using a spectrum analy- 
sers shows us exactly what we're put- 
ting out and where, so if needs be it can 
be corrected before a Jumbo Jet starts 
heading our way instead of Heathrow! 

As well as this, an analyser is invalu- 
able for experimenters who build oscil- 
lators, multipliers and the like, acting as 
an intelligent 'signal probe' to show 
exactly what the circuit's doing. It's no 
secret that much of HRT successful ex- 
PMR conversion projects were helped 
by the use of such an instrument. 

Amateur Price 
Spectrum analysers have tradition- 

ally been the domain of professional 
users with corresponding price tags of 
several thousand pounds as a minimum. 

selectable by rotary knobs on the side of 
the case. Hence you can vary the display 
to your needs but the bandwidth is nar- 
row enough for measuring close-in 
modulation sidebands and the like. The 
'sawtooth' sweep tuning voltage which 
is fed to the tuning line of the receiver is 
also fed to the 'X' input of your external 
oscilloscope, the 'Y' output (the 
detected signal level) being fed into the Y 
input of your scope, hence providing the 
resultant display. 

In Use 
Coupling the unit up to my oscillos- 

cope took no more than a couple of 
minutes, my two BNCto BNCterminated 
leads coupling the X and Y signals, 
which the scope timebase set to 'Exter- 

y. y: 

PEGTWW 2SO 

The analyser add-on 

However when we took at look at the 
Waterbeach Electronics 'add-on', the 
unit converting any normal oscilloscope 
into an analyser, we knew this was quite 
a breakthrough. 

Circuit Operation 
The analyser operates over the fre- 

quency range of 400kHz to 250IVlHz, with 
variable scan widths over this range 
hence you cab 'close into' a signal if you 
wish. Inside, an electronically swept 
superhet receiver is used to measure the 
signal level at any instant in time over the 
swept frequency range. The 'noise 
floor', i.e. the minimum detectable sig- 
nal, is -70dBm i.e. 70db below 1 mW, and 
a logarithmic amplifier in the unit pro- 
vides a level range of up to OdBm, i.e. 
70dB overall. The unit has a fixed band- 
width of 280kHz, i.e. the width sampled 
to provide the 'trace', however it has a 
variable scan width and scan speed 

nal X'. Then I thought 'what can I 
measure'. As well as quickly plugging in 
a small whip aerial and checking my 2m 
portable, which incidentally brought 
forth a nice clean response, I tried 
plugging my rooftop colinear aerial into 
the unit to see what other signals were 
out there. What a revelation! the local 

Broadcast Band II stations were quickly 
identified, the semi- local 2m packet BBS 
was seen going on and off all the time as 
it transmitted its information. It was 
indeed quite fascinating! 

Tracing the gain of various stages in 
my homebrew transmitter was quite 
useful also, using the analyser with a 
series resistor connected inline with the 
input to act as a high- impedance probe. 1 
could quickly see where the various 
tuned circuits selected the correct fre- 
quencies, and indeed managed to tune 
the transmitter up for optimum perfor- 
mance as well as for 'maximum smoke'. 
Fault-finding a zero-output transmitter 
was also made easy, with the exact stage 
of non-amplification quickly being 
found, very handy! Measuring transmit- 
ter levels did of course require an exter- 
nal 50 ohm power attenuator to be used 
to save the analyser front end being 
blown up, as indeed all analysers 
require, so prospective users should 
bear this in mind before connecting their 
4CX250B amplifier output straight into 
the unit! 

Conclusions 
Using a spectru m analyser unit such 

as this becomes just like one of those 
gadgets that you never knew how you 
got along in the past without one, it cer- 
tainly simplified construction and 
measurement work as well as serving its 
possible prime purpose of measuring 
transmitter harmonics and the like. It's 
possibly a good investment for a radio 
club, as a useful piece of test gear for 
loan in cases of TVI and the like or indeed 
to check the latest club construction pro- 
jects. 

It would be quite novel to say to the 
RA Radio Investigation Officer when he 
asks to see your station wavemeter 
'Sorry I haven't got one, but would this 
spectrum analyser do instead?'. 

My thanks go to Waterbeach Electronics 
(0223 862550) for the loan of the review 
unit. 

Specifications; 

Frequency range; 400kHz to 250MHz 
Amplitude Range; -70dBm to OdBm 
Sens, variation; 0.4MHz-2MHz, less than 2dB 

2MHz-250MHz, less than IdB 
Bandwidth; 280kH2 
Max. Input Level; 10dBm 
Input Impedance; 50 Ohms 
Freq. Scan o/p; 0-5V Repetitive 
Freq. Scan width 1 MHz/div to 30MHz div variable 
Vertical output; 50mV/dB, internally settable 
Centre Freq Adj; 0-250MHz 
Scan Speed; 0.8mS to 20mS variable 
Supply; 11-16V at 100mA 
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□X Audio Processor 

Gee Goodrich G4NLA describes the Main Module 

circuitry 

In this section, Fig. 2 illustrates the 
circuit diagram of the main module of 
the DX audio processing system. The 
incoming audio from the station receiver 
(or other .device) is terminated in an 8 
ohm carbon resister, this input port is 
also decoupled to RF by C1. IC1 is an 
operational amplifier configured as a 
voltage follower, this device having a 
very high impedance when compared to 
that of the 8 ohm resister R1. The volt- 
ages presenton R1 are thus buffered and 
subsequently DC decoupled by C4. Note 
that all op-amps on this module are 
biased for a conventional 12V single rail 
supply. R4 and R5 form a potential 
divider whose junction has a voltage of 
6V, and C4 is present to decouple audio 
voltages present on this rail to OV. 

Buffers 
The output of IC1 is passed out via 

BUF OUT to the two filter modules. Hav- 
ing done all sorts of weird and wonderful 
things externally as I'll describe next 
month, the filters pass a processed sig- 
nal back via BUF IN, this is terminated in a 

100k log law potentiometer which is 
used as the audio level control on the 
front panel. IC2 acts as a further buffer, 
its configuration being similar to that of 
IC1. The output of IC2 is now split by two 
capacitors, C6 and C8, the former path 
leading to the audio metering circuit and 
the latter to the VMOS PA stage. 

Audio Metering 
Looking at the audio meter section 

first we see that IC3 is configured as an 
inverting amplifier (e.g. if the voltage 
goes up at the inverting input pin 2, the 
output at pin 6 goes down). The gain at 
the amplifier equates to the following 
general expression; 

G = Rf/Ri 

Where G is the gain of the stage, Ri is the 
input resistance (R5, RV1), and Rf is the 
feedback resistance (R6). Since Ri con- 
sists of two resistors, then the gain of this 
stage may be adjusted by RV1 across the 
following limits; 

G = 1M/550K= 1.8 

G = 1M/50K = 20 

The output at ICS is subsequently 
decoupled by C7 and coupled to the 
base atthe Class Cemitterfollowerstage 
of TR1 (a 2N2222A device). A positive 
going audio signal will forward bias the 
base-emitter junction of the transistor, 
and subsequently cause a current to 
flow through the collector-emitter struc- 
ture. The emitter current is monitored by 
the meter Ml, a 200uA FSD type. Note 
that since the transistor may only con- 
duct on positive audio cycles then it is 
acting as a simple rectifier/detector, thus 
making it possible for the meter to follow 
the magnitude of the audio signal. 

Audio Amplifier 
Now let's look at the VMOS audio 

amplifier stage. Traditional homebre- 
wers may be surprised at my choice of a 
VMOS (VN66AF) device, and its configu- 
ration as a class A amplifier. QRP type 
designers and constructors may be even 
more surprised since this device is quite 
popular in their RF power amplifiers, I 
chose the device and its class A configu- 
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ration for good reasons. 
Firstly, most audio 
power amplifiers 
ICs appear 
to use a 
class B 
output 
stage. 
Such 
stages 
are 
fine for 
general 
purpose 
use but 
sometimes 
introduce 
a limita- 
tion in extreme 
conditions found within 
amateur communications. The cros- 
sover distortion and noise generated by 
such devices can mask a weak signal to 
such an extent that although the listener- 
knows' that the station is there, the rea- 
dability can be reduced. Whilst I cannot 
claim to have done extensive work in this 
field, some brief experiments with a 
crystal controlled direct conversion 
receiver, a Marconi TF2016A signal 
generator and two audio amplifiers (one 
based on the TDA820, and a similar 
VMOS audio power amplifier) proved 
this point to me. Secondly, with the 

beginner 
in mind, the 

VMOS VN66AF 
will take almost any abuse that it may be 
submitted to. Its chief advantage is its 
tendency to shut down as it gets hotter, 
effectively protecting itself. 

In operation, the output of IC2 is 
decoupled via C8, and applied to the 
gate of TR2, the VN66AF This is quite 
capable of 5W output when biased to 
class A conditions, indeed my original 
design included an audio trarnsformer in 
the drain circuit in order to achieve this 

■ '.h 
happy state of affairs. I subsequently 
rejected this component the low cost 
source of it could not be guaranteed as 
repeatable for amateur constructors. 
Instead the load is a 40ohm resistor 
which appears to do the job equally well 
albeit that the output at the amplifier' 
drops to nearer 2W. 

• The VN66AF is biased into the linear 
portion of its transfer characteristic by 
the potential divider network R9 and 
RIO, and a feedback network consisting 
of R12 and C10 has been introduced to 
guard against instability. The output of 
the circuit is AC coupled by C9 to the out- 
put transformer. 

Construction 
This concludes the description of 

the main board module. As stated in the 
first part, the circuitry has been arranged 
in a modular fashion with each module 
element made deliberately simple to 
allow a varied method of construction, 
such as Veroboard, depending upon 
personal preferences and to allow use of 
various physical sizes of components 
Next month, I II be detailing the audio 
peak and notch filters, to then allow a 
basic processor to be put together. The 
final part will detai' the mains powef 
supply and overall circuit arrangement 
and usage. 
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Starting on Sat 

Last month [described how amateur sat- 
ellites came into being and what they 
could be used for. This month I will con- 
sider some of the principles involved. 

First, we need to know something 
about how the satellites stay up in space 
and what sort of path they take travelling 
around the world. An amateur radio sat- 
ellite is more or less like an amateur radio 
repeater flying through space in an orbit 
around the earth, keeping more or less to 
the same orbit day after day. The sort of 
orbit it takes in its path through space 
can vary from a circular one around the 
earth to a very elongated one. After 
launch, the orbit it takes depends on a 
number of factors, the main one being 
the balance between the centrifugal 
force derived from the launch procedure 
and that from the gravitational forces 
from the earth. The second factor is that 
once in orbit, it remains in the same track 
round and round the earth. The earth on 
the other hand is rotating around its axis 
once each day, so that whilst the satellite 

more difficult, one has to know where 
one's QTH is on the surface of the earth. 

You can get a good idea of what all 
this means in reality by getting a small 
globe of the world and a fixing ring of 
wire around it going from pole to pole, 
about a centimetre or so above the 
globe's surface. Slip a small plastic bead 
on the wire before attaching it to the 
globe. Then you can spin the globe 
around on it's pivot and at the same time 
move the bead along the wire represent- 
ing the satellites orbit, you will then see 
how complicated the satellites position 
in relation to a place on the earth's sur- 
face is. 

It is possible to represent these 
motions on a flat surface which sim- 
plifies things greatly, and at the same 
time provide the basis for a tracking cal- 
culator by means of which we can calcu- 
late the place, time, and position of the 
satellite in its orbit around the world. 
Once we know this, we can direct our 
beam aerial towards the satellite. Such a 

Arthur Gee G2UK, Chairman of AMSAT-UK, shows 

that satellites can be easy 

maintains its orbital path, the surface of 
the earth is rotating below this orbital 
path. 

This means that in order to send a 
radio signal up to it, one has to direct 
one's aerial both in the azimuth i.e. hori- 
zontally, and in elevation i.e. vertically, 
from the horizon. Just to make things 
Details of the Oscarlator. 

calculator known as a 'Satellite Orbital 
Tracker'. 

Marked in Minutes 

180r 

CURSOR PIVOT 

30° 

180° 
HANGfc CIRCLF 

Satellite Tracx inscribed on Cursor 

Oscalator 
One of the most convenient of these 

is the 'Oscalator'. It consists of a sketch 
map of the northern hemisphere of the 
world, which can be stuck on a suitable 
piece of thickcardboard orthin plywood. 
The north pole on the map is positioned 
onthecentreof the board. A transparent 
plastic cursor is provided which is 
engraved with a line representing the 
track of the particular satellite for which 
it is to be used. 

Satellite orbits may vary a little, so 
each satellite needs a different cursor of 
its own. The mid-point of the track on the 
cursor is marked and the track is 
engraved with a line showing minutes of 
time, 0-47.5 in the example shown here. 
The cursor is fixed to the map at the 
North pole point in such a way that the 
cursor can be moved around the fixing 
point. 

In addition to this map tracking 
board, one needs an Orbital Prediction 
Calendar. This is a small booklet of 
printed figures which tells you just 
where the satellite's orbital path is in 
relation to the map. It gives the times 
when the satellite crosses the equator, 

known as the EQX, the longitude of this 
crossing and much else. These calen- 
dars and the parts for making up the 
Oscalator can be obtained from Amsat- 
UK, the organisation which looks after 
the interests of satellite enthusiasts in 
this country. The address to write to for 
information is; Hon. Sec. Amsat-UK, 94 
Herongate Rd, London, E12 5EQ. From 
the diagram illustrating the Oscalator 
you will see that the map is calibrated 
from 0 degrees, i.e. south, round in a 
clockwise direction, through west to 180 
degrees north, through east at 270 
degrees, back to south again. 

How does one use it? Let's take an 
example. Suppose we want to track 
Oscar 13 for Tuesday, October 9th. Look- 
ing up the entry for the satellite for this 
day we find a table of figures for this sat- 
ellite in the calendar. The appropriate 
part of the Oscar 13 table is shown in 
Table 1. We see that at 0500 UTC, Oscar 
13 is 16,184km distantf rom London, upon 
which the calendar is based, and that it 
will be at a point on its orbit at azimuth 
144 degrees. This tells us that at this time, 
pur aerial must be pointing with a bear- 
ing of this figure. The rest of the figures 
show what the azimuth for the aerial 
heading must be for other times during 
the day. It also shows the 'elevation' our 
beam should be raised to for best recep- 
tion. This matter we will deal with in 
greater detail later when we come to 
consider aerials for satellite use. 

The other figures in the table we can 
ignore atthis stage. Oscar 13 is in a some- 
what unusual orbit, i.e., an elliptical one 
for which we do not need our Oscalator 
as the calendar itself tells us all we need 
to know, we will deal with this later on. It 
is quoted here to indicate what you will 
find in the calendar, which is quite differ- 
ent from the tables for some of the other 
satellites for which the Oscalator must 
be used. 

Table 1. Orbital Prediction Calet 

Tue 9 Oct 90 Oscar 13 Rev:1779 

Time Range EL A2 
05:00 16184 1 14 

07:00 30601 51 12 

09:00 37004 73 13 

11:00 36247 88 16 

13:00 27651 83 1 

15:00 9851 24 id 
15:10 9375 1 1C 
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The two classical orbits for amateur 
satellites and their relation to the 
surface of the Earth. 

/ I )Ol ^ u 
OdtfiflltC S Earth b 

Rotation Eartbs 
Rotation 

Track 

Huuatoi 

CIRCULAR 
ORBIT ELLIPTICAL Pangea ORBIT 

the position and direction of the satellite 
and the times it will be over various 
points on the Earth's surface. We can 
then run our finger up the cursor track 
until we are over our QTH, and add the 
number of minutes shown on the cali- 
bration of the cursor track to the time the 
satellite crossed the equator, which will 
give us the time the satellite will be over 
our QTH. For convenience, the table also 
gives two other times for the satellites. 
The second of the times shown is for 
around mid-day and the last one is for 
the evening. Subsequent or previous 
orbits can be calculated by adding or 
subtracting the figures shown at the top 
of the table. 

Software 
There are of course other ways of 

predicting orbital data for satellites. One 

Table 2. Circular orbit satellites calendar 

w^rn^rma^ty^thelfir^^rand mid o^tswlthiryrange'c^ome^^t within tf^U^buuherewnrbe1686 

Oscarll 
Per 98.32 
Inc 24.58 

Oscar14 
Per 100.85 
Inc 25.21 

OscarlS 
Per 188.88 
Inc 25.22 

Oscar16 
Per 100.84 
Inc 25.21 

Oscarl? 
Per 100.84 
Inc 25.21 

Oscar18 
Per 100.83 
Inc 25.21 

Oscar19 
Per 100.83 
Inc 25.21 

RSI 0-11 
Per 105.01 
Inc 26.38 

Oscarl 1 
Oscar14 
Oscarl 5 
Oscarl 6 
Oscarl? 
OscarlS 
Oscar19 
RS10-11 

06-10-90 
06-10-90 
06-10-90 
06-10-90 
06-10-90 
06-10-90 
06-10-90 
06-10-90 

07:23:59 
09:23:46 
00:38:04 
00:33:46 
00:22:45 
08:20:42 
08:02:36 
00:12:26 

157.3< 
160.4< 
28.4> 
27.7> 
25.0> 

144.4< 
139.9< 
131.0< 

17:13:52 
17:48:00 
14:05:04 
14:00:30 
13:49:27 
18:25:41 
14:45:54 
14:12:30 

304.8> 22:08:48 18.5> 
286.5> 22:50:33 2.1 > 
230.1 < 22:29:26 356.2> 
229.4< 22:24:42 355.5> 
226.7< 23:54:29 17.9> 
295.7> 23:28:11 11.3> 
240.7< 23:10:02 6.7> 
342.0> 22:57:32 113.9< 

SQ R-R MA M 
82 2.3 19 B 
28 1.4 64 B 

7 0.4 108 B 
9 -0.6 153 B 

29 -1.9 198 S 
111 -1.6 242 B 
136 0.1 246 B 

Circular Orbits 
When we come to satellites with a 

circular orbit, we need a rather different 
set of data. Take a look at Table 2, show- 
ing a calendar for circular orbit satellites 
Let's say we want to track the Russian 
amateurradiosatelliteRS 10/11. Asthis is 
in a circular orbit it will only be visible 
from our QTH for a short period of its 
orbit. Finding the entry in the calendar 
for RS 10/11, we can see an entry for 06- 
10-90 of 00:12:26 (hours, minutes, sec- 
onds). This is a 'reference orbit', the first 
one in the day. It means that at 00:12:26 it 
will be passing over the equator at 131.0 
degrees latitude. So if we turn the cursor 
round on the escalator until the track line 
is over 131 degrees latitude, we can see 

much used by radio amateurs is of 
course by using a computer. If you are a 
computer buff you may prefer to put 

your home computer to good use by 
using it for your satellite predictions, 
however using a computer is to some 
amateurs, more complicated than the 
simple system outlined above. There is a 
mass of software which will do all sorts 
of wonderful things of interest to the 
amateur satellite enthusiast. However, 
the purpose of this article is to try to 

snow readers that it is possible to get into 
satellites in a simple and nottooexpens- 
:ve way. 

Next month we will deal with the 
rad o side of the matter, such as the 
receiving, transmitting and the aerial 
requirements. 

HAM RADIO TODAY FEBRUARY 1991 
please mention HRT when replying to advertisements 

25 



[ | 

9GOO Baud Packet 

Over the last twelve months, a number 
of 9600 bits-per-second (BPS) packet 
stations have begun to appear in the 
USA and Europe. Prior to that a handful 
of stations were occasionally on the air, 
experimenting with various methods for 
9600 baud transmission, and a few net- 
work groups developed arid either used 
or are using ad-hoc systems. Although 
one system is often used more widely 
than others, no official standard has 
come along to allow clubs, sysops, end 
users and manufacturers to use 
matched equipment. To our knowledge, 
no standard has been adopted by any 
ad-hoc committee or society committee 
either. 

Of the systems, used, the one 
adopted most often so far is a PC board 
kit compiled by James G3RUI-I. His 
method, similar to that described earlier 
by, Steve K9NG, utilises a direct fre- 
quency shift key (DFSK) form of modula- 
tion. This is also the form adopted by 
several packet manufacturers for their 
add-on or plug- in modems. 

At the same time, some Japanese 
amateurs have experimented with using 
a Telco' chip at 9600 baud, and many 
such systems have been reported to be 
operational in Tokyo. The advantage of 
using a Telco chip, perhaps, is that some 
off-the-shelf rigs may be utilised. The 
down side appears to be that long TXDs 
(TX Delay times) may be required. 

The advantage of using the DFSK 
approach is that it is simple and works 
well, including short TX delays. The 
down side for DFSK is that, with few 
exceptions, the FM rigs must be modi- 
fied. It is necessary to gain access to the 
varicap orfrequency modulation section 

I. " ■ • 

of the transmitter and to pick off recep- 
tion at the product detector or discrimi- 
nator of the receiver. Traditional audio 
processing must be avoided, in fact 
bypassed! So far, a few rigs have 
appeared on the market that provide for 
these functions such as the Kantronics 
DVR2-2. 

With the number of DFSK systems 
installed and with the current TX delays 
too long for Telco chips, it appears that 
DFSK may be approaching a de-facto 
standard for 9600 BPS systems for 2m 
and 70cm for the amateur service as well 
as being used currently for inter-node 
links on 23cm in the UK. With this in 
mind, I thought it appropriate to present 
the essential elements of this modula- 
tion form. Details on circuitry and 
implementation for the boffins can be 
found in the various 9600 baud modem 
handbooks 

To present the essence of DFSK, it's 
necessary for us to first review a number 
of topics. Non-return-to-zero data (used 
in AX.25 packets), any regulatory rules 

regarding allowed bandwidths for FM 
amateur channels, and FM modulation 
theory. Once we've re- examined these 
topics, the design just 'falls out' This is 
as it should be, after all if the radios are 
ready for high speed data, the modems 
ought not to be complicated. Let's start 
our adventure with another look at NRZI. 

NRZI Data Format 
AX25 packets are coded in the non- 

return-to-zero format (NRZI) as shown in 
the accompanying diagram. Sample 
binary data is shown at the top, the basic 
return-to-zero digital format next, and 

the NRZI format last. Note that with 
NRZI, a change in level occurs only when 
the next bit of data is a zero. Alterna- 
tively, change with a ONE could have 
been used. 

The immediate effect of using NRZI 
is to halve the data rate! This saves spec- 
trum. The fastest square wave for 9600 
bits per second, sending all zeros using 
NRZI, would be 4800 baud. Data with a 
mix of ones and zeros as shown in the 
diagram, spreads transitions out even 
further. 

A secondary effect of using NRZI or 
some other formats is to add a varying 
DC component to the data. This would 
be true of the basic return-to-zero format 
also but not for codes such as Manches- 
ter, shown last in the diagram. Basically, 
one trades off redued spectrum for more 
difficulty in recovering receive clock for 
the data. Another way of saying this is 
that one can design a system with 
reduced bandwidth requirements but 
more circuit complexity. 

So how can NRZI help us with our 
9600 bps packet system? How much 
bandwidth will our 4800 baud NRZI 
scheme need? Perhaps most important, 
what bandwidth will the signal fit in? 
Let's look at the bandwidth first. 

FM Spectrum of a 9600 
BPS Signal 

Fortunately, if we shape the data 
going to our FM transmitter carefully, we 
have sufficient bandwidth. To see how 
this works out we must re-examine the 
spectrum generated by a narrow band 
FM transmitter. 

To keep our example simple, let's 
assume that we wish to modulate the FM 
transmitter with a pure audio tone, say 1 
kHz. As you may recall, the resulting FM 
signal will consist of a number of compo- 
nents, a carrier plus sidebands, spaced 
apart at multiples of the 1 kHz tone. In 

Phil Anderson WOXI dispels the mysteries of9600 

baud packet 

SOME REPRESENTATIONS OF BINARY DATA 
1 1 1 0 0 1 10 10 0 DATA 

RZ (RETURN 
■ TO ZERO) 
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RESULTING WAVEFORM FOR 9600 DFSK 
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general, the spacing of the sidebands is 
dictated by the frequency of the modu- 
lating signal, in our case the 1 kHz tone. 
However, the amplitude of these side- 
bands is proportional to the ratio of the 
amplitude to frequency of the modulat- 
ing signal. This ratio is called the modula- 
tion index of an FM signal. 

To put it another way, let's consider 
frequency deviation of the carrier by the 
modulating signal. Deviation of the FM 
signal (actually the RF carrier) is deter- 
mined by the amplitude of the modulat- 
ing signal, inthiscaseour 1 kHztone.The 
peak voltage of our audio tone deter- 
mines the frequency deviation of our RF 
carrier, producing an FM signal. Then, 
the ratio of the peak deviation in fre- 
quency at RF to the frequency of our 
modulating signal is defined as the 
modulation index. 

Let's calculate a few examples. 
Assume that our 1 kHz signal has a 
200mV peak-to-peak signal and that the 
resulting FM signal deviates from the RF 
carrier by +/-3 kHz. Then, let's assume 
that our 4800 NRZI square wave also has 
a peak-to-peak value of 200mV; hence, it 
too will cause the carrier to deviate +/-3 
kHz. However, these two signals will 
generate different FM spectra. First, the 1 
kHz tone will general sidebands at multi- 
ples of 1 kHz away from the FM carrier. 
For the square wave, each of the Fourier 
components making up that square 
wave will generate additional FM side- 
bands of their own, generating many 
sidebands. 

The keyto reducing the sidebands is 
to limit the modulation index! In other 
words, the way to limit the 2nd, 3rd, and 
4th multiples of the 1 kHz tone is to limit 
the deviation of the FM carrier relative to 
1 kHz. Roughly, a ratio of one or less will 
limitthe sidebands ofanFM signal to just 
one on each side of the carrier. Another 
way to say this is that by limiting the 
modulation index, one can limit the 
spectrum of an FM signal. 
Still further, such a signal is, by defini- 

tion, called a narrow band FM signal. 
Additionally, curiously, an FM signal 
limited in this way looks much like an AM 
signal with carrier and just two side- 
bands! 

For more detail, if you wish, just con- 
sult any number of engineering texts 
that derive the above results and gener- 
ally provide a table or graph of Bessel 
functions, used to calculate sideband 
amplitudes. This maths is out of place for 
this article. 

Therefore, to stay within normal 
bandwidth limits, our 9600 bps system 
(or 4800 NRZI baud system) must limit 
the deviation of our carrier to somewhat 
less than plus or minus 4800Hz. Sec- 
ondly, the frequency content of our 
modulating signal must be kept low also, 
in order to generate no more than the 
fundamental sideband, in our case plus 
or minus 4800Hz each side of the carrier! 

Resulting TX 
Modulation Design 
Hence it would appear that we can- 

not allow the pure 4800 NRZI signal to 
modulate the FM transmitter directly. A 
largespectrum would result, particularly 
if the modulation index were large for 
some components of the audio signal. 
So, our next option is to shape our 
modulating signals like those shown in 
Figure 2. 

The first data stream is the simplest, 
that of continuous data zeros, resulting 
in an NRZI square wave. We could simply 
limitthe audio frequencies of the square 
wave to the fundamental only, hence a 
sine wave at 4800Hz! A simple method 
would be to pass the NRZI signal 
through a very sharp low-pass filter. 

For the more general data case 
shown second, the modulating signal 
should be smoothed as shown. This can 
be accomplished by the use of a good fil- 
ter or by using EPROMS and a digital-to- 
analogue converter, generating exactly 

the shape desired given the input data 
stream. In this way, the spectrum of the 
resulting FM signal can be controlled 
and kept within specifications. 

Then, with proper clock recovery 
and demodulation, the waveforms 
would be more than sufficient to provide 
a 9600 bps (4800 baud NRZI) system. 

Reception of DFSK or 
Shaped FM 
Without going into detail, the big- 

gest problem in recovering data from a 
stream such as that shown is to recover a 
'clock' from the data first. Assuming that 
a scrambler has been added to each end 
of the link (for other reasons too), there 
are plenty of reversals in the data allow- 
ing the use of a digital or other phase lock 
loop to recover the clock. Once the clock 
has been recovered, the data is lined up 
and can be sampled easily. 

While carrier detect is important 
too, for channel access purposes in the 
packet system, we'll leave that subject 
for another time. 

Conclusions 
So, the real problems all along for 

9600 bps systems for 2m FM have been 
the availability of appropriate radios and 
a way to limit the FM spectrum to stay 
within the desired bandwidth. We see 
that given the ability to deviate an FM 
transmitter by a desired frequency 
amount and by tailoring the shape of our 
modulating signal, that we can indeed 
run 9600 bps within desired limits. 

The challenge now is to find those 
radios that can be modified to control 
deviation, that switch quickly between 
transmit and receive, or to design the 
radio decks desired. At present there are 
now some off-the-shelf transceivers 
that allow this, and no doubt more will 
come along in the future. 
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Long Wires and 

Ever thought of using a long wire on 2m? Dave Ackrill 

GODJA tells us how 

MAIN 
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M NOR 
LOBES 

FEED END 

Fig 1. 
LONGWIRE AERIALS AND VHF 

FEED 
POINT MAIN 

LOBES 

LONGWIRE 

DIPOLE 

RADIATION PATTERNS FROM LONGWIRE 
AND DIPOLE AERIALS 

A long wire aerial has usually come to 
mean a physically long length of wire 
which has been stretched out, usually 
horizontally, along a garden or other 
available plot of la nd. But a true long wire 
aerial should be over three wavelengths 
long on it's operating frequency. This 
would mean for example that on the 10m 
band the aerial would need to be at least 
30m long. My own back garden would 
only just be long enough for this! But 
there's another use for long wires 
besides HF... 

VHF Long Wires 
By using a higher frequency, the 

shorter wavelength means that a physi- 
cally short length of wire will act as a 
'long wire'. This means that on 2m, an 
aerial 8m long will produce a gain of 
3dBd (i.e. 3dB gain relative to a dipole), 
not bad.. At 10m long a wire will show a 
gain of 4dBd and a 30m long wire will 
show a gain of about 10dBd, which is 

comparable with a seven element yagi 
on 2m. Obviously long yagi aerials of 
fourteen elements or more will give 
greater gain, but several advantages of 
long wires over large yagi arrays should 
be remembered, i.e.; 
a) Long wire aerials are easier and 
cheaper to build. 
b) A long wire does not use a rotator. 
c) Long wires will not blow down as eas- 
ily as large yagi arrays. Should a long 
wire blow down it will be easier and 
cheaper to reconstructthan a yagi, plus a 
long wire will cause less damage on the 
way down! 

How Long Wires Work 
Along wire will not show significant 

gain over a dipole until it is more than 
four wavelengths long. This is because 
the electromagnetic fields which radiate 
from the wire don't combine at a particu- 
lar point in space as they do with a half 
wave dipole, this means that there is no 

Fig 2. 
AERIAL 
10m LONG 

GROUND 

one place from which the fields appear 
to be in phase. So the field strength at 
any distance from the aerial is always 
less than would be measured if the wire 
were cut up and made into separately 
driven dipoles, although this would 
require each dipole to be matched and 
phased properly, and would make the 
system less attractive to build than a 
simple long wire. 

Now once the length of the wire is 
increased to over four wavelengths, the 
fields along it form 'lobes' of radiated 
energy. If the length is increased further, 
these lobes become sharper and tend to 
radiate off the ends of the wire, rather 
than across it as with a dipole, see Fig. 1. 

Although this suggests the long 
wire is bi-directional, you'll often find 
that the aerial radiates better in one 
direction over all others. This is partly 
because, in a theoretical aerial at least, 
each half wave section of the wire will 
theoretically carry equal currents. In fact 
some energy is radiated as the current 
travels along the wire, if it didn't then the 
aerial wouldn't work at all! This will mean 
that the aerial is not completely symme- 
trical. 

In many cases, the long wire aerial 
will not be completely mounted horizon- 
tally even ignoring the sag in the middle, 
and often the wire will slope down from 
the feeding end to the far end. Now if a 
long wire of ten wavelengths is tilted 
down by 18 degrees to the ground, then 
the radiating lobes will be aligned as 
shown in Fig. 2, this will result in a signal 
which radiates both horizontally and ver- 
tically. This can sometimes be useful, but 
ground effects will complicate these 
lobes. 

Rhombics 
Another type of long wire aerial is 

the Rhombic. This comes in two forms, 
the 'resonant' Rhombic which is unter- 
minated, and the non-resonant Rhombic 
which has a resistor connecting the legs 
of the Rhombic at the far end away from 
the feed point. 

The resonant Rhombic has a bi- 
directional radiation pattern, this means 
that it will radiate most of the energy fed 
to it in two directions as shown in Fig. 3. 
There are also some minor lobes in other 
directions, the intensity and direction of 
these depend upon the number of wave- 
lengths of wire per leg. 

The non-resonant Rhombic has the 
same physical shape as the resonant 
Rhombic, but a resistor is used to coo- 

horizontal AND VERTICAL LOBES BY 
TILLING LONGWIRE AERIAL 



VHF 

nect the far ends of the wires which 
make up the legs of the aerial. This 
causes the radiation pattern to become 
unidirectional and the signal is at maxi- 
mum in the forward direction, as shown 
in Fig. 4. 

ances in the order of 700- 800 ohms, and 
the resistor used to terminate the aerial 
should have a resistance value slightly 
higher than this. A value often used is 
800 ohms, but some designers recom- 
mend 600 ohms. Experimentation will 
often show which value is best. 

The only really important point to 
remember about the resistor is that it 
should be as nearly purely resistive as 
possible. A non-inductive type of carbon 

Rhombic aerial is around 800 ohms and 
balanced, where a coax is unbalanced. 
This requires a.system of matching the 
rig to the aerial, and a suitable aeriai tun- 
ing unit (ATU) is needed. HRT Dec 83 car- 
ried a suitable constructional article for 
matching long wires at VHF, and com- 
mercially made ATUs are also available. 
Care should be taken when choosing an 
existing aerial to load up on VHF, as any 

FEEDER 

Fig 3. 

DIRECTION OF 
RADIAT ON 
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DIRECTION OF J > R (NON- 

S INDUCTIVE 
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Fig 4. NON-RESONANT RHOMBIC 

RESONANT RHOMBIC, AU LEGS SAME LENGTH 
AND OPPOSITE ANGLES ARE EQUAL 

Angles 
To achieve maximum forward gain, 

the 'theta' angle shown in Fig. 4 can be 
found in Table 1. Gain figures for Rhom- 
bic aerials are given in Table 2, and these 
figures allow for a power loss of 3dB 
(50%) which is dissipated in the resistor. 
The power dissipated is probably less 
than this 50% but there will be some 
power loss due to the resistance of the 
wire .from which the Rhombic was con- 
structed. Hence 3dB is probably rep- 
resentative of the overall loss in the aerial 
system. The losses mentioned represent 
the energy which would be radiated in 
the other direction by the resonant 
rhombic, so there will be no power lost 
from the wanted direction of radiation. 

Impedances 
Rhombic aerials have input imped- 

resistor will perform adequately, but it is 
importantto avoid wire-wound resistors 
at all costs! The resistor should be 
capable of dissipating around 50% of the 
average transmitter output power with- 
out over- dissipating. An alternative is to 
connect the resistor to the terminating 
point via. a length of 800 ohm open wire 
feeder made of resistance wire which 
will dissipate some of the power before it 
reaches the resistor. This will enable a 
lower power resistor to be used. 

The length of ope'n wire feeder isn't 
critical as itiis non- resonant. There are 
other constructional designs which will 
reduce the capacitance ofthefeeder etc., 
but in practice I have used several carbon 
resistors in parallel to terminate a Rhom- 
bic without any noticeable problems. 

Matching 
Most modern VHF rigs operate into 

50 ohm impedance but the input to a 

Table 1. Theta Angle 

Number of wavelengths 
per leg 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Theta angle 

45 deg. 
55 deg. 
61 deg. 
65 deg. 
69 deg. 
70 deg. 
71 deg. 
72 deg. 
73 deg. 
74 deg. 

traps or coils will mean that the aerial will 
not work well, these will form a high 
impedance,' this also, being the reason 
why wire wound resistors cannot be 
used as terminating resistors for VHF 
Rhombic aerials. 

Feeder Hints 
Open wire feeders are useful for 

feeding long wires and Rhombics on 
VHF However, the red plastic 300 ohm 
feeder which has solid insulation 
between the conductors should be 
avoided, the insulation used in this type 
of line is very lossy at VHF. Another 
advantage of using an ATU and open 
wire feeders to long wire or Rhombic 
aerials is that Josses on coax are far 
higher than for open wire feeder, plus 
open wire feeder can easily be con- 
structed and costs less than coax. 

So next time you're faced wifh pay- 
ing large sums of money for an aerial for 
2m, think about loading up the wire 
which you would normally use on 80m 
and see how it performs as a true long 
wire. It won't cost you a lotand youmight 
even be pleasantly surprised with the 
results. It will certainly give the stations 
you contact something to talk to you 
about! 

Table 2. Gain of non-resonant Rhombic over a dipole 
(assumes 3dB loss in terminating resistor) 

Leg length in 
wavelengths 

1 
2 
3 
4 
5 

Gain over dipole 
(dB) 

5 
8 

10 
11 
12 
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NOVICE NOTES 

Verticals on HF can be useful or useless, depending on 

your needs, Harry teeming G3LLL tells us 

"I'm thinking of putting up a vertical for 
80-10m( do you recommend this?" Verti- 
cal aerials can work very well but they do 
have snags and special characteristics 
which you should be aware of. 

Ground Plane 
The performance of a quarter wave 

vertical aerial depends very much on the 
earth return. I once carried out some 
tests to compare a 8m high, £170, base 
station 80-10m vertical with a mobile 
whip. The base station aerial was set up 
in a field with a set of radials thrown over 
the ground, the mobile whip was set up 
on the roof of my car in the same field. 
Everything was checked and tuned up 
with an SWR bridge, and as would be 
expected the 8m base station aerial had 
a wider band width. As the tests were 
really intended to check the efficiency of 
the mobile whip when compared with 
the much larger unit, the shock came 
when I found out that provided it was 
operated near resonance, the mobile 
whip outperformed the 8m vertical on 
every band by just over an 'S' point. 

The SWR on the 8m vertical was 
excellent and everything was set up as it 
should be. It looked very impressive, 
why didn't it not perform a miserable 2m 
long mobile whip? The answer was that 
at ground level, the handful of radials just 
couldn't compare with the metal body of 
a car when operating as a ground plane. 
An American magazine once published 
some tests to find out how many radials 

were required for maximum efficiency 
on a multi-band vertical. The author 
started with four radials, then added a 
few at a time noting the improvement on 
a distant field strength meter. With 82 
radials installed, the performance was 
still getting better, and the conclusion 
seemed to be that several hundred 
would be the optimum number! 

In summary, it doesn't seem to mat- 
ter much what make of vertical you buy 
providing it stays up, as 90% of the per- 
formance is in the ground. The BBC goto 
great lengths in measuring ground con- 
ductivity when deciding on a site for a 
medium wave broadcast transmitter. 
Once they have done this, they bury tons 
of wire in the ground. 

Radiation Angle 
The radiation from a vertical aerial 

is, or should be, at a low angle. Low angle 
radiation is what you want for working 
DX beyond a thousand miles or so, it isn't 
much use for working short skip such as 
inter-UK on 80m. To be effective, a verti- 
cal aerial should have a clear path to the 
horizon at an angle of around 15 degrees, 
see Figs, la and lb. Remember it's the 
high current part that radiates, and this is 
normally the part nearest to the ground. 
If you particularly want to receive inter- 
ference from vacuum cleaners, electric 
razors and TV line time bases a vertical 
aerial installed as Fig. la has much to rec- 
ommend it! Much interference seems to 
be vertically polarised and this together 

with low angle sensitivity does tend to 
make vertical aerials noisy. 

Verticals prone to TVI 
and BCt 
Low angle radiation and plus verti- 

cal polarisation does often cause more 
trouble in this direction than the use of 
horizontal aerials. It stands to reason that 
any aerial which picks up a lot of noise 
from adjacent electrical wiring, TV sets 
and is also going to pump back RF 
energy in exactly the same direction. 

It's not all black 
I have purposely emphasised the 

bad points of verticals because they are 
too glibly glossed over in some ads, I 
simply do not like promoting anything 
that causes dissatisfaction. Verticals can 
produce marvellous results and I know 
several amateurs who work the world 
with nothing else. So if you are inter- 
ested, try one without spending a lot of 
money. Fig. 2 shows a simple 14MHz 
minimum cost vertical. 

The vertical section of this can be 
made with nothing more expensive than 
a couple of garden canes and a length of 
insulated wire. As many radials as 
possible should be used and these 
should be about 5m each, or better still 
be replaced by a sheet of wire netting. 
The length of the 4.9m vertical section 
can be adjusted slightly until the SWR is 
below 2:1 across the band. 

If the above home made system can 
be made to give satisfactory results on 
the 20m band, a commercial multi-band 
vertical should also give good results. If 
the home made aerial doesn't give 
acceptable performance in your locality, 
a commercially manufactured quarter 
wave loaded vertical will be no better, it 
will just be poor on several bands instead 
of only one. So don't waste your money! 

In Conclusion 
The best results reported to me 

from the use of verticals have been when 
they have been mounted on flat conduc- 
tive roofs. If you don't happen to live in a 
tin hut, try lining the underside of your 
slates with wire netting, and then mount 
the vertical as low as possible on your 
chimney stack or on a wa'I bracket so that 
an earth lead of no more than 30cm can 
be run from the base of the vertical to the 
wire netting. Alternatively, consider just 
using a garage or shed roof and line this 
with wire netting. 

B B 

( b ) NOT SO GOOD! 
Fig 1. 

4.9m VERTICAL 
5m RADIALS. AS MANY AS POSSIBLE 
PLUS EARTH ROD IF POSSIBLE 

Fig 2. 
VERTICAL HF AERIALS 
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Geginners* Guide to 

2m DXing 

Paul Beast all CiJWBZ 

shows newcomers to 

2m how it's done 

Most 'traditional' newcomers to ama- 
teur radio decide to start their career on 
the 2m band. There are many reasons for 

this but they could include the fact that 
there is plenty of activity on the band, 
and equipment can be bought fairly 
cheaply secondhand. Most people start 
on FM and are quite happy just working 
theirfriends within abouta 30km radius, 
but as they settle into the hobby they 
often acquire the desire to work stations 
further afield. 

Working DX . 
Wdrking distant stations (DX) 

usually involves putting up a beam, and 
often using SSB as the transmission 
mode. With a reasonable although not 

Fig. 1. Squares worked on 2m by 
G1WBZ with just 20W 
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elaborate setup it is possible to work sta- 
tions over a wide area when conditions 
are right, Fig. 1 shows the map of IARU 
Locator squares that I have worked from 
Nottingham. All of the squares were 
worked using a very simple setup 
although I have improved on this now. 
The old system was an FT-290R, 20W 
amplifier and 9 element yagi on the roof 
of the house. With my latest system I 
have more power available, which can 
be useful but is certainly not essential for 
good results. 

There are various techniques to 
working DX with simple equipment. 
Some stations may escape which could 
have been worked, but with patience it's 
amazing, where you can be heard with 
20W. To be successful requires a knowl- 
edge of the different types of propaga- 
tion, how they can be used to the best 
advantage, and also a lot of patience. 

Tropospheric 
Propagation 
Tropospheric propagation (tropo) is 

the propagation mode which people 
generally refer to as a 'lift'. It's an 
enhancement in propagation caused by 
changes in weather conditions in the 
lower atmosphere. It is the most com- 
mon form of VHF DX propagation and is 
most likely to occur during the autumn 
although it can happen at any time. 

Tropo is probably the propagation 
mode most people come across first. 
Often the first example of DX people get 
on two metres is when a Dutch or Ger- 
man station calls into their local repeater, 
which often whets the operator's appe- 
tite for DX working. 

Predicting a tropo event can be very 
difficult. It can be easy to say when an 
event will not occur, but a lot harder to 
say when one will! There are tools that 
can help an operator to try and predict 
good conditions, a barometer and 
weather map can be useful. A stable high 
pressure area (anti-cyclone) over Europe 
is a good sign, often this will not lead to 
good conditions but when the high 
pressure starts to decline, things often 
start to happen. 

A tropo opening can provide some 
excellent DX, indeed some of my best DX 
ever on 2m has been worked via tropo. 
There are certain paths which yield 
excellent results, these are usually sea 
paths without any obstructions. One of 
the best known of these is the path from 
Flawaii to California, which is over a dis- 
tance of about 4000km, another sea path 
which was worked in 1988 is the one 
from the UK to the Canary Islands. 
Although I heard signals from the 
Canariesthey were not strong enough to 
work, but stations further west were 
receiving 5 and 9 signals, even on FM. 

Check the Beacons 
Flaving identified that conditions 

may be above normal, the beacon sub- 
band is then a good place to check. There 
are plenty of beacons around Europe 
which provide signals 24 hours a day 
with various beam headings. When you 
have been on the band a while, you will 
know which beacons you can normally 
hear and how strong they are, this 
means that it's very easy to identify 
enhanced conditions and identify the 
best direction for that opening, A listing 
of beacons is available from the RSGB 
for £1.37 to non-members or £1.16 for 
members including postage. The RSGB 
can be contacted on 0707 59015. 

During a 'lift', many amateurs will 
just tune around the band and start call- 
ing 'CQ DX'. This is certainly not the way 
to work DX if you are only running limited 
equipment. If you're running 400W to 
four 19ele yagis at 25m, then calling 'CQ 
DX' could be justified, but with a normal 
station you will just cause unnecessary 
interference. Usually the best way to 
work the DX is to make use of your 
receiver, in a large tropo opening, the 
band will be filled with DX stations in 
good locations calling CQ. It is possible 
to work lots of choice DX by listening 
carefully and calling selected stations. 

Another thing that you should be 
aware of is the 'pile-up syndrome'. This 
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The 76 ele 2m contest array of G4ZAP/P show why it's easy to work DX 
contest stations 
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is where if you hear a pile-up, amateurs 
join it straight away, and this is not 
usually the best way to work DXif you are 
using low power! Usually the very strong 
stations attract pile-ups, but if you tune 
around the band you will often hear 
weaker stations who are still workable, in 
the same general location. So you can 
work possibly three new squares while 
everybody else is busy trying to pene- 
trate the pile-up! 

Foreign DX 
When working foreign 

stations, it's always best 
to use the 
recommended 
1CAO 

days. I had worked stations in western 
Czechoslovakia the evening before the 
best DX, and so dragged myself out of 
bed at six o'clock the morning after. The 
effort was worthwhile, with a lot of DX 
stations workable. 

When working stations 
this distance across 
Europe it is worth 

bering G®' 

this. 

.555 

■s?-- 

phonetics 
rather than 
any other 
kind. If a 
station has 
limited know- 
ledge of English, 
other phonetics will 
only confuse them 
and thus not achieve 
anything for the 
operator. If you 
have a knowledge 
of a foreign language, this can really help 
in DX working. For example if there is a 
pile-up that you really feel you have to 
penetrate, if you call in the DX station's 
own language he is more likely to answer 
you. I have done this many times when 
working German and Austrian stations. 

If 2m is very good in an evening, 
then it can often pay you to get up early in 
the morning before going to work, often 
conditions are best just after dawn. I 
worked my best ever tropo DX ever in a 
morning, a OK3 station on the far side of 
Czechoslovakia, at about 7.30am. By 
10.00am, the band was dead, this was at 
the end of a large tropo event which had 
started in France and moved round to 
Eastern Europe over a period of three 
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them. To illustrate 
in the Trophy Con- 

test in 1989 I re- 
ceived a 5 and 8 
signal from the 

Northern Lights 
Contest Group, 

GU4APA/P, 
on Alderney 

with a 
blown FET 
in the front 

end of 
my 

FT290. 

The Five Bells operated from St 
Kilda (1057) 

that they 
are in a time zone 

ahead of us, so while Brit- 
ain is still asleep, there is often 

plenty of activity in Europe. 

Contests 
A contest is a very good time to be j 

able to work into Europe. A big contest' 
such as VHF National Field Day, held dur- 
ing the first full weekend in July, or the 
2m Trophy/IARU Region 1 Contest, held 
during the first full weekend in Septem- 
ber, is probably best. During these 
events there will be stations active 
throughout Europe, often with large 
antenna systems, high transmitter 
power and low noise preamplifiers. 

With high performance receive sys- 
tems such as this, some stations a good 
distance away are workable even with 
low transmit power. As contest stations 
often use high power transmitters, even 
if your receiver is not that sensitive it 
should be possible to hear quite a few of 

m - ■ 

If you have never made a contest 
QSO before then it is a good idea to listen 
to a few before diving in head first. In a 
contest all that are exchanged are call- 
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signs, locators, a report and a serial num- 
ber. The serial number is a number start- 
ing at one and indicates the number of 
contacts made. It is always given as a 
three digit number, hence zeros are 
added to the front of numbers less than a 
hundred. It is also given with the signal 
report, meaning you will normal! hear 
reports like 'Five Seven, Zero Five Four' 
which means that it is that station's 54th 
contact and their report to the other sta- 
tion is 5 and 7. 

If there is a particular station work- 
ing plenty of DX stations in rapid succes- 
sion, they will probably not welcome a 
relatively local 
station calling 
them at 

Expeditions 
VHF expeditions are also a good 

time to be able to work a rare square or 
country, and groups such as the Square 
Bashers, the Five Bells and the Derby- 
shire Hills Contest Group all seem to 
have an annual expedition to rare areas. 
These expeditions are usually well pub- 
licised in HRT's monthly 'VHF/UHF 
Message' beforehand, with the frequen- 
cies the groups will be using on various 
bands given. 

The Square Bashers have, in recent 
years, seemed to favour taking fairly 
simple equipment to a very exotic loca- 
tion and working people via Sporadic-E 

that time, it's 
better to wait 
until there is a 
quiet period 
and then call 
the station. 

it gives even some of the simple stations 
on the band a chance to work the expedi- 
tion. 

It's not always easy to work the 
expedition stations, even with their well 
equipped stations. In 1988 the Five Bells 
went to the island of St. Kilda, the fur- 
thest west of the Outer Hebrides. They 
were in 1057, a very rare square with very 
little land in it. I was lucky to be on holiday 
at the time of the expedition and so was 
able to spend time listening for them on 
their allocated frequency. Over a period 
of three days, apart from a few meteor 
reflections they were only strong 
enough to work for about three minutes. 
This was over a path of several hundred 
kilometresandwithahillinthewayatmy 

Contests are a 
good time to 
work that 
elusive 
location 
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Also don't feel put off if you receive a 
serial number of several hundred from 
a station while you are only on say 10 
or 20. They will realise that you are not 
in the contest and will always be grate- 
ful for the points. 

and meteor scatter. This techniques was 
used with great success in 1988 when, as 
ZB2IQ, the Square Bashers worked 22 
countries on two metres in a fortnight via 
Sporadic-E, and this was all with a single 
yagi. They gave hundreds of operators 
throughout Europe a new country and 
square on 2m. 

The Five Bells and the Derbyshire 
Hills Contest Group seem to take a differ- 
ent approach. They usually take large 
stations similar to contest stations, and 
work people via tropo and meteor scat- 
ter. These groups tend to operate nearer 
to home, with Eire and some of the Scot- 
tish Isles seeming to be favourite with 
these groups. Both groups often take 
arrays consisting of four yagis on 2m, as 
well as high power amplifiers and low 
noise receivers. With all this equipment. 

end. They came out of the noise, I made 
the contact, and then they disappeared 
back into the noise again, this shows that 
patience is required to work DX using a 
modest setup. 

QSLs may also take some time to 
arrive but remember that the expedition 
team will probably have to write hun- 
dreds or even thousands of cards when 
they return home. They will also be the 
only people around not to have worked 
the square that they activated, and for 
some squares they may have to wait 
years for another expedition! 

Next month, I'll be concluding with 
Sporadic E, Aurora and Meteor Scatter 
propagation and operating techniques, 
see you then. 
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Anchor Surplus 

This is the first of a HRT series taking our 
readers 'behind the scenes' of a number 
of well-known amateur radio dealers. 
Now many readers know of several firms 
who advertise, often dealing with them 
just over the phone. We briefly see their 
stands at often crowded rallies, however 
it's always nice to be able to put a face 
and location to a familiar name and 

to many times by us at the HRT editorial 
office when readers phone to ask 'where 
can you buy such and such ex-PMR gear 
and where can you get it so cheap?'. But 
as well as PMR gear, such is the extent 
and variety of equipment Anchor sell 
that at the Elvaston Castle Rally each 
yearwhileothertraderssetuptheirstalls 
in the various large marquees, Anchor 

The HRT Hit Squad' descend upon Anchor Surplus 

address. We've already lined up firms 
such as Lowe, SMC, Icom, Waters and 
Stanton, Raycom and the like, we've 
descended on some already with our 
cameras, but this month we kick off with 
a firm who can t be called Japanese 
Black Box dealers. They're well-known 

firm of Anchor Surplus in Nottingham. 

Ex-PMR Gear Galore 
Anchor Surplus have been referred 

have a marquee all to themselves! At the 
entrance to this 'goldmine' marquee a 
couple of years ago, they even had an 
armed car complete with full military 
uniformed guard on duty! Next to this 
vehicle were several Firestreak missiles 
on sale, with a notice indicating a special 
rally price, Access/Barclaycard wel- 
comed, airmail delivery arranged if lati- 
tude/longitude co-ordinates supplied, 
but sorry no export deliveries under- 
taken! 

History 
Anchor Surplus were established 

around 20 years ago, and now occupy no 
less than a 3 acre site at their head office 
at the Cattle Market, Nottingham, with a 
further large storage depot in Derby- 
shire. They tell us they're the largest 
genuine ex- government surplus dealer 
in Europe, and looking through the array 
of goodies in their latest newsletter, 
which stretches to 24 pages, this cer- 
tainly seems quite feasible. They often 
buy ex- PMR gear by the container load; 
to take an example remember the popu- 
lar low cost 2m monitor receiver project 
we featured in HRT some time ago, 
based upon the Pye 'Sentinel' fireman's 
callout pager? Anchor had 5000 of them 
in stock, selling at £1 each. We're always 
saying, amateur radio needn't be 
expensive! 

After many promises, the HRT edi- 
torial team finally decided the time had 
come to take a trip up the Ml, visiting 
them in person. 
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'Ello'Ello 
It was a rainy Saturday lunchtime 

when we turned up outside the gates of 
Anchor, (we found it by the prominent 
Red-Top missile mounted on the roof), 
immediately being met by a man 
dressed in typical policeman's clothes 
who turned out to be Rob Taylor G4ROB, 
their hard working Technical Manager 
Even the staff it seemed were all kitted 
out in ex-government gear, this was 
brought home very plainly as the very 
next person we met was Sam (nick- 
named Sam, Sam, the Green Kit Man) 
dressed in full army battle uniform, com- 
plete with camouflaged helmet! Rob told 
us there was no truth in the rumour that 
the armoured vehicle he climbed into at 
the entrance, complete with its fitted 
rocket launchers, was his company car! 

Walking into their warehouse arena 
complex (being so large, calling it a 
store' would be rather an understate- 

ment!) was a wonder in itself, it was at 
this time that the sheer amount and 
variety of the goods sold was brought 
home to us. Want a battery? - they had a 
whole supermarket-style row full! A rig 
for 2m FM?-there was a crate full of 25W 
ex-PMR rigs, at £5 a time. Not surpris- 
ingly, on the main counter also was a 
stack of the Argus 'Surplus Two-way 
Radio Conversion' handbooks, Rob told 
us they usually order these a few hun- 
dred at a time! 

Not Just Radios 
A walk into their clothing depart- 

ment revealed the reason for their 
'works uniforms', all manner of ex-gov- 
ernment clothing being available rang- 
ing from police trousers, shirts and jum- 
pers, up to foul weather and reflective 
jackets, and needless to say much army 
gear vyas also in evidence. The next 'hall' 
contained enough domestic equipment 
to kit out a top class restaurant, with 
pots, pans, silver plated cutlery and serv- 
ing dishes complete with silver plated 
salt and pepper pots! A whole load of 
industrial equipment was also available 
in another area, ranging from small tools 
right up to lathes and the like. 

The most interesting area, at least 
for our interests as radio amateurs, was 
that holding the radio and electronic 
equipment and test gear ably manned 
by Brian, the Electronics Shop Manager. 
Rows of Racal and Eddystone receivers, 
numerous scopes, signal generators, 
right down to brand new Avo test 
meters, as well as the comprehensive 
display of ex-PMR gear of course! Brand 
new Atari ST computers at bargain 
prices, hi-res colour terminals, modern 
new 'spy' receivers, and headphones, 
microphones and genuine government 
Morse keys completed the line- up. 

e 

Bargain Hunting 
Such was the variety of gear on dis- 

play, we could have stayed for hours on 
end searching out more and more bar- 
gains. Rob tells us they don't close for 
lunch, they just starve, as not surpris- 
ingly their customers often tend to 

spend all day there! Following our visit, 
an ex-visitor we spoke to said "I wonder 
why they don't just charge people 50p a 
time for the sheer pleasure of looking 
around — they'd make a bomb". We 
were tempted to agree. Thanks for an 
enjoyable visit Rob, we'll be back again! 
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We hear a lot of comments in the G-QRP 
club about the difficulties of making 
simple circuits work, 'Oh yes, but you 
need a PCB' is one that is often heard. 
This just isn't true, it's sometimes easier 
with a complex circuit, but not with the 
simpler ones. 

There are four ways of making a 
simple circuit work; 
1) Make it 'ugly style', 
2) Use Veroboard, 
3) Make your own patch board, and 
4) Make your own PCB. 

OK, I hear you cry, what is 'ugly 
style'. Let's look at the circuit in Fig. 1, it's 
a very simple one transistor transmitter. 
This is used as a guide only, the circuit 
values are for 40m but you may change 
them for other bands. 

Ugly Construction 
As the name implies, this method of 

construction is not necessarily pleasing 
to the eye, but it does often work! First 
find a piece of PCB, take the transistor, 
turn it upside down and glue it to the 

and the other to deck. Continue fitting 
the components in a similar manner until 
all are connected as required, much as 
seen in the circuit layout. If problems 
occur with joints sagging, then prop 
them up by soldering a very high value 
resistor between the joint and deck, 
something above 1M would be OK for 
example in this circuit. 

Other Methods 
Veroboard is made up of a series of 

lines of copper with holes at intervals of 
2.5mm along the line. To make up a cir- 
cuit, place the transistor with the three 
legs in three separate tracks, fitting the 
components much as in the layout. To 
open circuit or 'stop' a line, just cut it by 
twisting with a sharp drill. 

Patch board is another simple 
method of making something similar to 
a PCB much simplified. With a sharp saw, 
cut up a piece of PCB material into small 
pieces about 10mm square. Glue these 
to the copper side of another piece of 
PCB material with the copper side of the 

DickPascoe GOBPS introduces 'Ugly Style' 

Construction 

copper side. Next take the two resistors 
marked 5k6 and 15k and solder them 
both to the base connection of the tran- 
sistor, soldering the other end of the 5k6 
to the copper base (the deck) and the 
loose end of the 15k to one side of the 
lOOpF variable capacitor. The other side 
of this capacitor is then soldered to the 
collector of the transistor and the 0.1 uF 
capacitor that is connected to the crystal. 

In this circuit a 27pF capacitor is 
used to bring the crystal onto frequency. 
If this was replaced by a trimmer capaci- 
tor of, say about 7-35pF then the crystal 
could be pulled a few Hz HFby reducing 
the capacitance value. 

The idea of 'pulling' a crystal has 
been around for a very long time, what 
may not be so well known is that by 
adding an inductor, the crystal fre- 
quency may also be lowered slightly. 
Thus if our crystal is set on, say 
3.560MH2 then by adding an inductor in 
series with the crystal we can lower its 
frequency slightly. Then by adding the 
variable capacitor we can for example 
tune the crystal both above and below 
the QRP 'calling frequency'. 

The two components from the emit- 
ter are fitted in the same way, one side of 
each is soldered to the transistor lead 

small patches up. You now have a series 
of islands on your main board. Use these 
as pads to make your joints. The main 
copper area of the large PCB may be 
used as the ground, or earth of the sys- 
tem. 

Making your own PCB's is outside 
the scope of this column, but I am sure 

that an article will follow soon. Just keep 
reading HRT! 

G-QRP Club News 
Just a reminder that the weekend of 

9/10th February is the OK/G weekend, 
so work as many OK stations as possible 
and get your logs to G8PG by 15th March. 
By now, those readers who joined in the 
winter sports during the 'after Christmas 
pud' session should be ready to send a 
copy of their logbooks to Gus G8PG. 

On a lighter note, it was very nice to 
play host to the president of the Ameri- 
can QRP club during her sojourn in the 
UK. Paula WB9TBU stayed with us for 
just over a week prior to visiting HRT 
contributor Rev. George Dobbs G3RJV 
and the rest of the gang at the QRP con- 
vention in Rochdale. We gained an 
insight into operating the American way 
which proved very interesting. Luke 
W5HKA also stayed over in Folkestone 
for a few days prior to his return to Texas, 
he was very impressed with the UK too, 
and both promise to return next year. 

Paula's comment whilst in the 
depths of Dover Castle made very inter- 
esting listening; "Gee, you have graffiti 
here that's older than most of the build- 
ings in the States". We are proud to men- 
tion too, that we converted Luke to tea, 
the English way too! About time some- 
one did, after all they have lots over 
there, in Boston! 

That's it for this month. Ideas and 
comments to me please, via. HRT editor- 
ial, GB7SEK on packet, or to 3 Limes 
Road Folkestone. BCNU 
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As I write this, the UK tabloid press has undergone 
a revelation. They have tound out that we scanner 
owners own portable receivers capable of listen- 
ing into things various newspaper editors can't 
geton their Long and Medium waveradios. Ah 

JHLwell, whafs new? We told you so, in these 
pages, maybe that where they got the idea from. 

There's nothing wrong or unlawful, in the UK at least, 
about walking around using a scanner. I can listen in to marine 
radio calls about weather conditions, radio amateurs chatting 
about the traffic conditions on the way into work Or even 
about the latest people in an orbiting space station they talked 
to the night before, as well as the latest news as it happens 
direct from broadcasting stations in the Gulf. 

Sometimes if I press the wrong buttons, I suppose I could 
find myself scanning across cellular telephone conversations, 
or listening to wireless baby alarm intercoms operating from 
peoples' houses, or my neighbour talking on their cordless 
telephone, or the local security firm who are about to wheel 
clamp my parked car if I don't get back to it in a few1 minutes. 
My scanner has a circuit to stop and listen when it finds a 
signal, what I have to do is check to make sure Whether I'm 
allowed to listen to it or not, and if if s something naughty then 
I must again press the relevant button to make the scanner 
carry on until I find something I'm allowed to listen to. 

Of course, the Frequency Finder in Scanners International 
is useful here, this tells us what happens where, hence de- 
pending on what we're allowed to listen to we can either tune 
into these frequencies with confidence, or make sure we avoid 
them lest we are arrested and get dragged off kicking and 
screaming. But then, a licence I have here which refers to the 
UK 1949 Wireless Telegraphy Act tells me that I must make 
sure that my licensed equipment, ie a CB rig, amateur radio 
transceiver, and even a TV in the living room, doesn't cause 
"undue interference to other forms of wireless telegraphy". 
How would I check this? I suppose I could use my scanner to 
check my transmitter isn't causing interference to next door's 
baby alarm, this of course being a common occurrence of 
radio bieakthrough nowadays. Then if it was breaking through, 
I might be able to do something about it before I received a 
complaining knock on the door. I wonder if I'd get away with 
it? Any likely parties for a court test case out there? 
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Frequency Fmder 

Satellites on your Scanner 

Following our 'Signals from space' feature and details of 
the frequency bands used by weather satellites, many 
readers have asked us for the exact frequencies of the 
individual satellites. Well here they are, together with a 
status report of when you'll be able to hear them! For 
computer users with one of the of the many satellite tracing 
programs, we've also added the latest Keplerian elements 
of these, so you can load them into your computer to find 
out exactly when the satellite can be received in your very 
location, right down to the minutes and seconds of recep- 
tion times each day. Next month's HRT will review such a 
computer program, Sat-PC, together with even a low cost 
automatically controlled antenna system for worldwide 
satellites. Also in Scanners International, we've already 
have lined up a complete computer-based weather satellite 
system review for you, so here's a 'taster' of what you can 
receive! 
Ideally the 137MHz receiver you use should be capable of 
wideband FM reception with a 50kHz wide filter (see this 
month's 'Starting' feature) but FM scanners which have a 
150kHz filter for wideband FM should work. There are 
several programs for computers which turn the received 
signals into very detailed pictures, i.e. 4km resolution, and 
the pictures are easily produced on a screen as we'll soon 
show you in Scanners International. 

Weather Satellite Frequency Summary: 

WX SAT 
NOAA09 
NOAA10 
NOAA 11 
Meteor 2-16 
Meteor 2-17 
Meteor 2-18 
Meteor 3-2 
Meteor 3-3 
Meteor 2-19 
Feng Yun IB 

Keplers; 

Frequency Status 
137.620 Active-Afternoon 
137.500 Active-Morning 
137.620 Active-Afternoon 
137.850 Currently Commanded Off 
137.300 Active 
137.300 Currently Commanded Off 
137.300 Currently Commanded Off 
137.850 Active 
137.850 Currently Commanded Off 
137.795 Active 

INCL: 82.5468 82.5410 82.5356 82.5464 
RAAN: 212.5019 272.0805 148.9053 210.2301 
ECCN: 0.0013237 0.0018272 0.0017595 0.0017094 
ARGP: 344.5793 49.9014 93.6121 15.5148 
MA; 15.4964 310.3744 266.7269 344.6536 
MM: 13.83676440 13.84372296 13.84007999 13.83853774 
DECY) 2.19E-06 1.17E-06 -1.22E-06 2.02E-06 
REVN: 15655 13382 7938 1218 

SAT: Meteor 3-2 Meteor 3-3 
EPOC: 90266.80742618 90266.60868953 
INCL: 82.5406 82.5553 
RAAN: 207.6393 148.6023 
ECCN: 0.0019680 0.0016696 
ARGP: 66.7000 80.3021 
MA: 293.6121 279.9979 
MM: 13.16904777 13.15864629 
DECY; 3.92E-06 5.4E-07 
REVN: 10393 4389 

Space Shuttle Amateur Frequencies 

Although at the time of writing the launch date of the 
NASA space shuttle STS-35 mission is undecided, the 
latest message from NASA Astronaut Jay Apt (N5QWL) 
on the Compuserve computer bulletin board, says it may 
be December time, with his own mission STS-37 to fly in 
April. They will transmit to radio amateurs on 145.550MHz 
FM (the same frequency the Russian Cosmonauts on board 
the Mir space station have been using for some time), but 
even though you may not be in range of this you'll find the 
following HF frequencies will carry all relayed audio from 
the Shuttle communications; 

Relay Station; 
SAT; NOAA 9 NOAA 10 NOAA 11 Feng Yun IB WA3NAN .W5RRR W6VIO W1AW K6MF WA4NZD Band 
EPOC: 90262.04297155 90267.08976277 90267.32479912 90267.51777234 
INCL: 99.1736 98.5957 98.9932 98.9287 80m 3.860MHz 3.850MHz N/A 3.990MHz 3.840MHz 3.855MHz RAAN: 264.0809 292.8029 215.7884 301.7402 40m 7.185MHz 7.227MHz N/A 7.290MH2 7.165MH2 7.232MHz 
ECCN: 0.0016121 0.0013680 0.0013079 0.0010492 20m 14.295MHz 14.280MHz 14.270MH2 14.290MHz N/A 14.267MHz 
ARGP: 104.9778 347.3613 10.2958 200.6296 15m 21.395MHz 21.350MHz 21.340MHz 21.390MHz N/A 21.362MHz 
MA: 255.3181 12.7225 349.8477 159.9143 10m 28.650MHz 28.495MH2 N/A 28.590MH2 N/A 28.395MHz 
MM; 14.12670897 14.23738001 14.11726718 14.00545010 
DECY: 6.03E-06 6.21 E-06 1.116E-05 1.31 E-06 
REVN: 29723 20868 10295 301 Note the above relayed audio will normally be in SSB (Sinele 

Sideband) mode, as is commonly used on HF. 
SAT; Meteor 2-16 Meteor 2-17 •Meteor 2-18 Meteor 2-19 
EPOC: 90266.31049032 00266 76156015 90268.0804749- 90266.9904 758 
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SMING OUT IN 

Scannins 

by Chris Lorek G4HCL mmm 

pw 

In last month's issue of Scanners 
International, I detaUed what the 
various knobs and buttons on a 
typical scanner did, and pro- 
vided information on memory 
banks and the various recep- 

tion modes. This month, I'll take a look 
at channel spacings. Worldwide Bands 
and the like, and show why these are im- 
portant in your choice and operation of 
a scanner receiver. 

Channel Spacings 

The keypad on a typical scanner lets you 
enter a frequency, but there's a 'catch' to 
this. The majority of scanners don't let 
you enter any frequency within their 
reception range, just those on a given 
channel 'spacing'. Also with the 'search' 
facility on scanners, i.e. the capability to 
search from a 'start' frequency, up the 
range to the 'stop' frequency, then jump 
back to the start frequency for another 
search ad-infinitum until a signal ap- 
pears, this again always operates using 
a given channel spacing. 

So what does this mean? To explain, 
let's take the case of a car radio. Remem- 
ber the 'traditionar days when you tuned 
your radio to the station you wanted, 
using a rotary dial with a pointer against 
a tuning scale showing where you were 
in terms of frequency? This is an ex- 
ample of an 'analogue' tuning method, . 
and often you had to be very careful in 
the final tuning to get the receiver 'spot 
on' to the station you wanted to listen to. 

Now all broadcasting stations oper- 
ate to a given frequency plan, for ex- 
ample on Medium Wave in the UK they 
all operate at 9kHz spacings. When you 
tune between these stations, i.e. between 
the 9kHz channels where no stations are 
operational, all you get is noise or a 
distorted signal from an off-tune sta- 
tion. Now think of the modern car ra- 
dios, i.e. those with only up/down but- 
tons for tuning. Switch to Medium Wave, 
and see what the display does when you 
press the 'up' or 'down' button. That's 
right, the set jumps in exactly 9kHz 
steps, with nothing in between. This 
means that if a station is operating on 

that frequency, you're 'spot on' tune 
with it. However, if you want to use the 
same radio while you're in the USA 
where the Medium Wave stations use 
10kHz spacings, you may have a prob- 
lem! 

Exactly the same thing happens with 
scanners, but it's important to know 
what spacings are used and which spac- 
ings are used for what purpose, other- 
wise you may also get degraded recep- 
tion. We've already discussed Medium 
Wave as an example, but what about 
VHP and UHF services? 

Worldwide Bands 

Let's take the internationally used bands 
first, then we'll expand into what indi- 
vidual countries use for their own pur- 
poses. Starting with VHP Airband (i.e. 
around 118MHz), you'll find that 25kHz 
spacing is used throughout the World 
although at the moment many services 
use 50kHz spaced frequencies (i.e. a 
'two-channel' separation, but don't be 
misled by this). The mode of operation 
is also universally AM. On the VHP 
Marine Band (i.e. around 156MHz), 
25kHz channel spacing is again used 
throughout the world, however in this 
case the mode used is FM. 

So if when listening on these bands 
we set our scanner receiver to step in 
25kHz increments, we'll be doing the 
right thing. 

Various other services use different 
channel spacings, for example PMR 
(Private Mobile Radio) in the UK uses 
12.5kHz spacing on VHP and UHF, 
whereas in Germany 20kHz spacing is 
often used on VHP. In the USA, 15kHz 
and 30kHz spacing is normally used on 
VHP with 12.5kHz spacing on UHF. 
Several PMR services in the UK also use 
AM as well as FM on VHP through 
historical reasons, whereas many other 
countries use only FM on both VHP and 
UHF. Because of this, some receivers 
offer AM only when they are programmed 
on the aircraft band, hence not allowing 
the user to select AM on other VHP 
ranges. 

Offsets 

Sometimes, frequency 'offsets' are used 
where although the channel spacing is a 
given amount, the 'starf frequency doesn't 
always commence at a complete unit of 
MHz, for example it may start at 
934.0125MHz (934.000MHz plus 
12.5kHz) instead of 934.000MHz, as in 
the case of UK UHF CB. This system 
uses a 25kHz channel spacing but with a 
12.5kHz offset, the adjacent cellular tele- 
phone band with their base stations 
operating from around 935MHz upwards 
also uses a 25kHz spacing with a 12.5kHz 
offset. 

Taking another example, 27MHz Eu- 
ropean CB uses 10kHz spacing but with 
a 5kHz offset, i.e. it starts at 26.965MHz 
with the next channel being 10kHz higher 
at 26.975MHz. Again, don't be misled! 

So when you're selecting 'start' fre- 
quencies and channel spacing increments, 
bear the above in mind. When you're 
searching through the Marine band, you'll 
find it quicker to use 25kHz steps in- 
stead of 12.5kHz steps, as you'll nor- 
mally search the range twice as fast. But 
some sets, often the lower cost models, 
don't allow us to choose the channels 
steps, instead typically scanning in typi- 
cally 5kHz steps. Now this is normally 
quite okay for 15,20, and 25kHz channel 
spacings, although it will of course take 
somewhat longer to search through a 
given frequency range because of all the 
extra unused frequencies that must be 
sampled. But what of 12.5kHz spacing 
as is commonly used? Well if you do 
your sums, the receiver will never be 
more than 2.5kHz off-frequency, and 
due to the bandwidth of the receiver this 
will normally give satisfactory recep- 
tion, albeit the set won't indicate quite 
the correct frequency on its display. 

So when you're choosing a scanner, 
make sure you can either change the 
channel step increments of it to suit 
what you want to listen to, or alterna- 
tively decide whether the lack of vari- 
able channel spacing wouldn't be too 
much of a problem to you if your budget 
won't stretch to an all-singing all-danc- 
ing set! 
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READERS PAGE 
FOR SALE 
Sony PRO80 Handheld Scanner, Air, 
PSB, TV, SW, FM, SSB, LW, MW. 40 
memories, rechargeable batteries, instruc- 
tion book and Short Wave book. 6 months 
guarantee left, as new, complete with all 
accessories. Will send by post, cost £300, 
sell for £175 no offers. (Bournemouth) 
C. Talbot, Tel. 0202 715182 
Realistic DX300, good condition, 0- 
30MHz. Also Realistic 2008 program- 
mable scanner, both for £200, no offers. 
Taking up too much space. (Mossley, 
Lanes). Tel. 0457 835009 5.30-7.00pm. 
Collins 390A, offers. Racal 117E, very 
good condition, £200. AR17, looks like 
new, £175. HF225, few months old, £325. 
NRD515, £375. (Southall, Middx.) Tel. 
081 571 5759 
Matsui MR4099 world band receiver. 
No gaps 150kHz-29.9999MHz, FM/MW/ 
LW, BFO, LSB/USB, 9 memories, auto 
scan, narrow/wide tuning, alarm, sleep 
timer, LCD, external antenna connector, 
AC/DC, stereo. £80. (South Petherton, 
Somerset). Tel. 0460 40044 
PR02004 Scanner with Royal 1300 dis- 
cone and add-on BFO unit, £220. Barry, 
117 Corporation Road, Dudley, West 
Midlands. 
Bearcat 100XL Scanner, 68-88, 118-136, 
136-174,406-512MHz handheld, recharge- 
able, comes complete with charger, ear- 
phone, nicads, manual, frequency guides 
and case. Boxed and in very good condi- 
tion. Bargain at £110. P. D. Carter (Mer- 
seyside). Tel. 0704 871513 
Yaesu 7000 communications receiver with 

Q^ptanual, £140 ono. Eddystone 770R, £70 

ono. Juliet Battery/Mains radio, airband 
marine etc., collectors radio, £70 ono. 
Consider exchange for 2m handheld or 
scanner to cover to 900MHz plus. 
(Doncaster). Tel. 0302 531927 
Realistic PR02005 400 channel scan- 
ner, £250 ono. Codemaster CW tutor 
and RTTY/CW decoder, £40. K. Gib- 
bons, 42 Cairngorm Ave, Lakelands, 
Lambton, Washington. 
Icom IC-R1000 Scanning Receiver, 
immaculate condition, £650 ono. Yaesu 
FRG-8800 HF receiver, VHF converter 
fitted, £450 ono. AOR2001 scanner in 
2002 case (tuning knob, keypad, LEDs 
etc.) £250 ono. Spectrum 128 computer, 
£55. (Luton) Tel. 0582 668648 
AOR2002 scanner, 25 to 1300MHz, 20 
memories, 5/12.5/25kHz with adaptor, 
telescopic aerial, power pack, frequency 
book, £385. (Nr. Lincoln). Tel 0522 690732, 
answering machine when not at home. 
Yaesu FRG-8800 HF receiver, ATU, G5RV 
aerial, boxed, as new, £400. (SW Bir- 
mingham). Tel. 021 453 7997 
Kenwood R600 HF RX, 150KHz-30MHz, 
£200, mint cond. (Walton-on-Thames), 
Tel. 0932 224655 after 6pm. 
Realistic PRO-34 hand held scanner, 
200 channel, 68 - 512MHz, four months 
old, unwanted gift, complete with box, 
manual and batteries, £160 ono. Contact 
M. McClelland (Wirral) Tel 051355 9840 
Sony ICF 2001 receiver and AC 122 
power adapter, £100 ono. R. W. Bibby, 
(Kintore, Aberdeenshire) Tel. 0467 32562. 
Yaesu FRG-9600 modified 0.2-950MHz 
plus discone and coax (used indoors), 
£500 ono. (Grimsby). Tel. 0472 352359 

Realistic PR032A Programmable Scan- 
ner, 200 memories, UHF/VHF Hi-Lo- 
Air. Many fatures too numerous to 
mention, Freq. range 68-88,108-136,138- 
174, 380-512MHz, belt clip, telescopic 
and rubber duck aerials, bargain at £110. 
(Sherbourne, Dorset). Tel. Nic on 0935 
873157 
EXCHANGE 
Tandy 2004 scanner, excellent condi- 
tion plus 48K spectrum fitted into low 
profile keyboard. Exchange for Yaesu 
9600 scanner in top condition. Tel Newark 
0636 77944, leave a message on machine 
or write to John Gilbert, 24 Wolsey Road, 
Newark, Notts NG24 2BN. 
Swap Icom IC-R100 receiver, 0.5MHz 
to 1800MHz no gaps, AM/FM/WFM/ 
USB/LSB, 100 memories, 9 scan modes, 
mint condition. Wanted NRD525, 
NRD515, IC-R71, HF225, up to £200 ei- 
ther way. (Derby). Tel. 0332 668272 
Lowe HF125 receiver fitted with FM 
option, mains power supply, very good 
condition. Exchange for VHF scanner 
receiver or 2m transceiver, WHY. Con- 
tact Geoff (Norwich) 0603 406331 
WANTED 
Needed urgently, frequency film rib- 
bon for R210 and fitting instructions. 
Please phone stating your price. (Spald- 
ing. Lines). Tel. 0775 724085 
60ft wind-up tower. Tiltover/ground 
post tower, Altron/Versa tower/Stru- 
mech etc. Contact Rob G2BKZ, (Steve- 
nage) Tel. 0438 721418 
Yaesu FRG-7700 with matching acces- 
sories, must be in excellent condition. 
D5B80 with CW filter for sale, £55 in- 
cluding postage. Tom G6TFC, 1 Arma- 
dale Road, Ladybridge, Bolton. BL3 4QE. 
Tel. 0204 651183 
Broadcast Receiver and/or airband by 
disabled OAP returning to amateur radio 
after 45 years. Call Roger (Orpington 
Kent) Tel. 0689 20281 evenings. 
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For Webersat operators, here's an oper- 
ating hint for those with Weberware ver- 
sion 1.0 picture processing software. 
WW1.0 expects captured data files to 
begin with complete packets, not in the 
middle of a packet. Specifically, the file 
must begin with the packet delimeter CO 
hex and appropriate packet header 
bytes. To ensure that this is the case, the 
file capture (or 'Dump' in TLMDC) must 
be active before any packets are received 
from the TNC during a pass. 

The standard procedure at Weber 

Stat is to begin capture (or dump) mode 
before AOS, consequently WW1.0 does 
not have a feature allowing the input file 
to start with a partial packet. 

Of course, tp successfully capture 
the binary WEBERSAT (or other binary 
Microsat data), your TNC must be in 
KISS mode and the communications 
program must handle binary data cor- 
rectly. Since most commercial terminal 
programs do not handle binary data cor- 
rectly, even in binary modes (i.e. charac- 
ters such as 00 hex, FF hex, etc. are nbt 

Richard G3R WL gives hints on receiving pictures from 

space, and looks forward to the new RS-ld satellite 

m 
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Junior de Castro, PY28JO was 
elected first Alternative for the 
AMSAT-NA Board of Directors 

passed correctly if at all), most data 
gatherers are using TLMDC, a program 
available from AMSAT-UK, Com- 
puserve, and other AMSAT software 
sources. 

To place a TNC-2 compatible TNC 
into KISS mode, it is necessary to issue 
the command: 'KISS ON' and then to re- 
boot either with the 'RESTART' com- 
mand or by powering off and back on. 
This can be verified by the front panel 
lights. When KISS is started or when the 
TNC is powered up in KISS mode, the 
lights on the front flash three times. 
Otherwise, they flash once. 

So the recommended procedure is 
to; 
a) Verify that the TNC is in KISS mode. 
b) Run a program that will properly col- 
lect the binary data (such as TLMDC). 
c) Begin capture (or dump) before the 
pass starts so that only complete packets 
are recorded in the file. 

iVSicrosat 
Following on from last month's 

AMSAT question and answer session, 
here's an update giving the very latest on 
the Microsat system as at the time of 
writing. 

The Microsat BBS has been tested 
on the ground engineering unit, and is 
about now being uploaded to AO-16. 
Although the team had planned to have 
it running for the AMSAT-NA con- 
ference, some grouncf configuration and 
other procedural errors made it necess- 
ary to re-do some of the work. Once 
complete, the following elements will be 
available; 

256k file system. This is just half of 
one of the four available banks of bank 

switched memory. The more complete 
file system using all four banks and the 6 
Meg mass memory will uploaded after 
more testing. 

FTLO file server. This implements 
the protocol described in the FTLO docu- 
ment, available in various places. It 
allows file uploading, downloading, and 
a simple directory display. It requires the 
use of a computer program at the 
ground station. A simple version, called 
'PG' has been written by GQ/K8KA arid 
will be on CIS soon. 

Broadcast server. ThisTm plements 
the broadcast protocol as described 
along with FTLO. This protocol has been 
running for several weeks on UO-14, and 
a few people have rolled their own 
receive program, at least one Written in 
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A face behind Webersat, Lyle 
Johnson WA7GXD of the Weber 
State College 
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basic. A simple version, called 'KISSUI' 
has been written by G0/K8KA and will 
also be on CIS soon. 

After this is loaded, the following 
programs will be running on AO-16: 
Kernel — Operating system, by NK6K/ 

Quadron 
AX.25 — AX.25 driver — NK6K/ 

WB6YMH/Quadron, pd on a 
KA9Q AX25 implementation. 

PHT — Spacecraft control, power 
management & program loader 
by N4HY/NK6K 

AARTD— AART driver by NK6K/ 
WB6YMH 

MFILE — File system by G0/K8KA/ 
UoSAT 

FTLO — File upload/download by 
GO/K8KA/U0SAT 

PBP — File broadcaster by GO/ 
K8KA/U0SAT 

The PACSATfrequencies are as fol- 
lows: 
Uplink: Manchester AX.25 (FM) 
145.900MI-lz, 145.920MHz, 145.940MHz 
and 145.960MHz. 
Downlink: PSK AX.25 (SSB) 437.025MHz 
and 437.050MHz. Note the WOD feature 
has been removed to make room for the 
BBS, the new file- based WOD will make 
an appearance later. 

Russian Satellites 
There's still no official word yet on 

the RS14/RUDAK-2 launch, however a 
'little bird' is whispering 24th November 
which is a couple of weeks after writing 
this, so we'll have to wait and see! The 
regular AMSAT-UK net will of course be 
carrying details if the satellite gets into 
orbit, so keep in touch. 

From recently received keplers, I've 
noted that the Russians have put up 
another weather satellite. Meteor 2-20, 

Keplers 

but at present I have no other informa- 
tion about it. 

Fuji Oscar-20 
Since October 20th, mode JD on 

FO-20 will be activated by the demand 
method, i.e. a signal on the uplink will 
wake it up and in case of power gener- 
ation becoming less than 10W, JAwill be 
tuned off. 

NORAD seem to have mixed up the 
keplers for FO-20 and DEBUT again, the 
DEBUT ones giving a perfect match to 
FO-20 AOS/LOS times while the set 
labelled FO-20 is adrift by about eight 
minutes. Until they sort them out again 
l.'ll be supplying both sets — suck 'em 
and see. 

BADR-1 
According to the latest keplers, this 

Pakistani copy of UoSat-Oscar 11 is now 
coming down fast. The perigee/apogee 
for the end of October was 183/633 km 
and these keplers indicate 129/577 km 
for 27th November. Since 130 km is the 
generally accepted minimum altitude 
before re-entry it is unlikely that BADR 
will see December never mind 1991, 
what a pity it couldn't have come down 
on the 5th November to add another 
entertaining light in the sky. 

Short Bursts 
The AMSAT-NA Headquarters have 

announced the results of the recent 
Board of Directors election. The follow- 
ing candidates were elected and will 
serve for a two year period in accordance 
with the Bylaws; Tom Clark W3IWI, Doug 
Loughmiller K05I and John Champa 
K80CL. The first and second Alternates 
are Junior de Castro PY2BJO and Joe 
Kasser W3/G3ZCZ respectively. The 
Alternates will step in to fill any seats on 
which occur as a result of a resignation 
before the next Board is seated in 
autumn 1991. 

Amsat Italy are proud to confirm the 

successful operation of the ITAMSAT 
CPU connected to the mass memory 
(ram-disk) board of their future Micro- 
Sat. They've still got one or two bugs but 
all is going well. 

Chinese Weather 
Satellite 
The new Chinese weather satellite 

has now started transmitting thermal 
infra-red pictures, the APT transmission 
on 137.800MHz regularly includes one 
VIS channel and one thermal-IR channel. 
The HRPT transmission 1695.500MHz 
includes four different VIS/near-IR (day- 
light sensitive) spectral channels and 
one thermal-IR channel (£5). Both APT 
and HRPT transmission standards are 
100% compatible with the American 
NOAA satellites. The frequencies of 
operation are; 
137.800MHz APT (AM/FM 2400Hz sub- 
carrier) 
1695.500MHz HRPT (665.4kbps) 

NOAA Satellites 
All three NOAA satellites, i.e. NOAA- 

9, NOAA-10 and NOAA-11 are operating 
correctly, sending both APT and HRPT 
pictures. NOAA-9 and NOAA-11 transmit 
on 137.620MHz and 1707MHz. NOAA-10 
transmits on 137.500MHz and 1698MHz. 

Many different Soviet weather and 
research satellites also transmit APT pic- 
tures. The Meteor-2 and Meteor-3 series 
satellites transmit on 137.300MHz, 
137.400MHz and 137850MHz, and there 
are other Soviet satellites transmitting 
APT pictures besides the Meteor series. 
Okean-2 was heard recently during 
afternoon passes in Europe on 
137.400MHz, 2401pm. 

That's It 
That concludes this month's roun- 

dup of satellite news from Amsat-UK. 
For more details on the society, contact 
AMSAT-UK, c/o Ron Broadbent, G3AAJ, 
94 Herongate Rd, London, E12 5EQ. 

SAT: Oscar 10 UoSat 2 
EPOC: 90294.89238027 90297.12260385 
INCL: 26.0696 97.9370 
RAAN: 178.8613 345.3899 
ECCIM: 0.5956963 0.0011964 ARGP: 186.0050 195.3256 MA: 160.8592 164.7611 MM: 2.05880717 14.65804274 DECY: -2.4E-07 2.091 E-05 
REVN: 2734 35485 
SAT: LO-19 FO-20 EPOC: 90297.11848910 90296.97855528 INCL: 98.6941 99.0259 RAAN: 13.0586 319.1034 ECCN; 0.0013215 0.0541648 ARGP: 135.5831 116.8206 
MA: 224.6414 248.9305 MM: 14.29074150 12.83151877 DECY; 788E-06 7.7E-07 ! REVN; 3928 3326 

AO-13 UO-14 UO-15 PACSAT 90285.55558503 90297.24882574 293.23483277 90295.40866860 56.9677 98.6913 8.6928 98.6962 131.3556 12.9248 8.8830 11.2732 0.7041877 0.0010938 0.0010485 0.0012174 237.6838 133.4532 145.0366 140.2587 35.4920 226.7591 215,1506 219.9521 2.09702865 14.28762279 14.28459268 14.28860107 -1.32E-06 6.76E-06 5.04E-06 6.86E-06 1786 3929 3871 3903 
RS-10/11 SAT: Mir 
90296.94697757 90297.65305483 90297.72347704 90296.68738553 82.9261 51.6123 51.6020 28.4710 233.3816 38.1872 2.5406 151.6472 0.0013152 0.0032614 0.0003101 0.0005629 119.0245 175.8901 15.3953 21.3776 241.2209 184.2365 344.7024 338.6900 13.72118295 15.58383704 15.78780246 14.85341477 9E-08 4.3543E-04 1.0689E-03 6.109E-05 16710 26832 48520 2709 

DO-17 WO-18 
90295.96053991 90296.64163114 
98.6959 98.6960 
11.8428 12.5553 
0.0012368 0.0012965 
138.6657 137.3260 
221.5478 222.8933 
14.28915980 14.29001556 
7.71 E-06 6.73E-06 
3911 3921 
HST BADR-1 
90297.43994154 
28.4867 
351.2165 
0.0332529 
142.5749 
219.5537 
15.49984571 
6.2308E-03 
1525 
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Packet Radio 

CD 
CD CD O 

The public are becoming more aware of 
packet, and it looks like they're becom- 
ing rather interested! The UK computer 
press have in the past run the odd article 
on packet radio, but in a recent 'Com- 
puter Shopper' magazine several pages 
were devoted to an introduction to ama- 
teur packet radio. Last week, I was con- 
tacted to help put together a TV pro- 
gramme on packet radio as well, it 
seems that Joe Public are getting more 
and more interested every day. Could 
this be the new 'alternative introduction' 
to amateur radio, that of computer buffs 
sending bytes to each other rather than 
chatting into a microphone? 

A New Breed of 
Amateur 
Depending on your views, this 

could give a much needed 'shot in the 
arm' to the status of amateur radio. 
Some amateurs of course may not 
appreciate a new digital era of amateur 
radio. A recent letter to the Editor (which 
I'm sure was written rather tongue-in- 
cheek) in 'Digicom', the journal of the 

Midlands AX.25 Packet group, detailed a 
'new breed'of amateurs with an entirely 
new language with phrases such asdigi- 
peating in use. The letter finishes with 
"This manifestation of real radio is a 
danger for the rest of us, heralding the 
end of the true spirit of amateur radio. 
They bring nothing challenging to radio 
at all, being interested only in compute- 
rising the hobby out of all recognition. If 
allowed to breed unchecked they will 
surely destroy us all. We must stand up 
and be counted, those of us that are real 
amateurs. The clones must be dealt 
with. They are alien to our hobby. They 
must be dealt with. They must be exter- 
minated. Exterminate. Exterminate ...." 

9600 Baud 
The use of higher speed packet on 

2m is continuing to increase, with sev- 
eral more users in my area joining in on 
144.625MHz 9600 baud using G3RUH 
modems. TNCs such as the Tiny- 9600 
and the Data Engine with a built-in 9600 
baud modem are already available off 
the shelf. I have also been informed of a 

G4HCL with the latest on BPQ Software for the Data 

Engine 

jannes 
.G3RVJHW>th 

iseoo 

node link going from London down to 
Brighton, across to Southampton, then 
to Bournemouth, on 2m 9600 baud. 

Having a one-to-one QSO on 9600 
baud, or indeed passing a long file 
between stations separated by these 
several node hops, is a stark contrast to 
the delays experienced when using 
1200 baud, and of course channel con- 
gestion has a lot to do with the latter. 
9600 baud of course does much to 
reduce this congestion, and already 
there's starting to appear dedicated 
packet radio transceivers for 9600 baud. 
With this in mind, a future HRT project 
for a synthesised 3W FM transceiver, 
costing less than three figures in all, will 
of course have facilities for a G3RUH 
modem direct connection as well as 
mic/loudspeaker facilities, so maybe we 
can again get things going at low cost! 

BBS News 
As the RA now allow a simplified 

procedure to apply for BBS access ports 
for 70cm, using the spot frequency of 
432.675MHz, the scene opens up for 
Novice licensee use with the 70cm band 
being the most likely to be used for the 
majority of their packet activities. 70cm 
ex-PMR gear is of course extremely 
cheap, typically costing a few pounds 
per set, which is good news for both BBS 
sysops and end users alike. The normal 
'delay' for BBS port applications using 
432.675MHz now, in the writer's experi- 
ence having just applied and quickly" 
received a notice of variation, is just a 

the CFn Cs Data F — F^ultip0rt rJ^ine f/ttew 
I TheNode nlled w'th Bpn 

PQ code linki 

MUler 
% baud nnodern 

k. 
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few weeks as opposed to the previous 
lengthy delay of often over a year. 

Packet Groups 
On a slightly different subject, Pete 

G4MRU who runs GB7MRU in Stock- 
bridge near Sheffield, tells us his was the 
first packet BBS in the UK to run an Atari 
ST. Although he tells us it took him over 9 
months of calls and letters to originally 
obtain the licence, it is now up and run- 
ning using two double sided disk drives 
with a 20Mb backup if needed. Pete 
informs us that a new packet group has 
been set up in Stockbridge, currently 
having 15 paid up members. This has 
appropriately been named the South 
Yorkshire Packet User Group, and their 
plans include the setting up of new 
packet nodes in Sheffield, Rotherham 
and Doncaster. You can get further 
details on the group from G4MRU @ 
GB7MRU. 

That dynamic packet group Max- 
pak, the Midland AX.25 Packet Group, 
have kindly sent their latest magazine, 
again a bumper 40 page affair full of 
news and packet information including a 

own right it also provided a useful addi- 
tion to my existing TheNet nodes. 

The firmware runs from a 27512 
EPROM, and in the current version this 
simply replaces the existing Kantronics 
firmware EPROM. However a future ver- 
sion may allow its use in the second 
EPROM socket, with selection as 
required from the front panel 'Aux' 
switch. The various uncommitted LEDs 
on the front panel are used to good 
effect, providing; 
LED1 — On in TNC mode, flashes as pac- 
kets are received on async port in LINK 
mode. 
LED2 — Packet received on A port. 
LEDS — DCD on A port. 
LED4 — Not Used. 
LEDS — Packet received on B port. 
LED6 — DCD on B port. 
LED7 — CSMA Indicator. Shows 'Slot- 
time Wait' 
LEDS — Flashes at one second intervals 

The Data 
Engine P,u9'in.Qtr. 
qfjOft modern 

CTRL-Z End of Message 
For those amateurs who found a 

nice new TNC in their Christmas stock- 
ing, welcome to the wonderful new 
world of packet! Also, the packet activity 
from orbiting Mir space station should 
by the time this becomes published be 
imminent. It will be interesting to see the 
expressions on potential new amateur's 
faces when they listen to these signals 
from space, which should be receivable 
on just a handheld, what a great wel- 
come to the new year. 

1991 will no doubt bring many more 
pioneering advances in packet, we have 
DSP, higher baud rates leading to less 
congestion, the prospect of direct inter- 
national linking via. Phase III satellites, 
and of course the hope of a new element 
of keen packet users amongst our midst, 
the 1991 Novice. Rememberto give them 
a hand, remember you were a beginner 
once. 

As always I can be reached via. the 
packet network by a message sent to 
G4HCL @ GB7XJZ, or indeed often 'live' 

m 

f. j L : 

The Kantronics Data Eng ■ 
me 

look at how future European commercial 
radio networks are also all going digital. 
Their new secretary is Richard GONEN, 
from whom you can get details of the 
group, his home BBS is GB7MAX. 

BPQ Data Engine 
Firmware 
John G8BPQ has now produced an 

EPROM version of his packet switching 
software for the Kantronics Data Engine. 
The facilities are very similar to those of 
the normal computer version, apart 
from the fact that you now don't need to 
keep your computer switched on 24 
hours a day as well as the TNC and rigs. 
The two radio ports in the Data Engine 
are configured as if they were HDLC 
cards, and the async port may be used 
either as a KISS (or NET/ROM) link to 
other TNCs, or as a'normal'TNC link to a 
PC. Richard G4NAD kindly sent me an 
EPROM configured with this code for 
trial in the Data Engine on test here, as 
well as providing a Network Node in it's 

to show system is running. 
The system operates in the usual 

BPQ fashion, a typical information text 
following an '1' command being shown 
in Fig.1, and a 'Ports' command typically 
giving the display shown in Fig. 2. Fur- 
ther details from Lowe Electronics, who 
are the UK Kantronics distributors. 

GB7SCA Packet/Amtor 
Gateway 
The Plymouth AMTOR/Packet gate- 

way, which has indeed been on the air for 
the past two years in attended use, has 
now been licensed for unattended usage 
using the callsign GB7SCA. Used pri- 
marily to aid international forwarding, it 
should by now be providing a 24 hour 
service. The system scans 7.038MHz, 
7.039MHz, 7.040MHz, 14.0705MHz, 
14.0715MHz, 14.0725MHz, 14.077MHz, 
21.078MHz, 21.080MHz, 28.077MHz and 
28.080MHz. The sysop is John G4SCA, 
who tells ushe would welcome any com- 
ments or suggestions from users. 

via. the DX Packet Cluster as I am nor- 
mally permanently linked to my local 
cluster GB7SMC. Packet group news is 
always appreciated, and post sent to the 
HRT editorial address also reaches me 
directly. Until next month, 73 de Chris 
G4HCL@ GB7XJZ 

Fig. 1. Typical BPQ 'Info' text 
CFD14:G4HCL-1) £ Running on a Kantro- 
nics Data Engine £ 
Commands are basically the same as 
NET/ROM, but to connect to another 
normal station (not another node), you 
must specify a port number before the 
callsign. Use PORTS command to list 
available ports. 

Fig 2. Typical 'Ports' listing 

CFD14:G4HCL-1} Ports: 
1 70.325 MHz 1200 Baud 
2 144.625 MHz 9600 Baud 
3 Link to SYSTEM 
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HF HAPPENINGS 

During the last month, conditions have 
really picked up again as is normal dur- 
ing the autumn/early winter period, and 
there has been no shortage of DX around 
for all to work. 

CQWW 
During the CQ World Wide DX con- 

test at the end of October there were cer- 
tainly well over 100 countries worked 
from Britain on each of 10, 15 and 20m, 
and probably very nearly 100 on 40m. 

largely because it is virtually on the 
Americans' doorstep and also because 
there are many seldom-activated coun- 
tries there, just waiting for the pile-ups to 
happen. This year was no exception, 
with serious contest entries from the 
Daymen Islands ZF2 (several callsigns), 
Turks and Caicos VP5T (my old friend 
Steve G3YDV on a single operator 
expedition), Anguilla St. Martin FS/KC1F, 
Guadeloupe FG5R, Trinidad and Tobago 
9Y4H and Barbados 8P9X. 

Virtually every island had at least 

> 

J0RY 
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to mount a DXpedition to the rare island 
country of Banaba, formerly known as 
Ocean Island. This island, which now 
belongs to the Republic of Kiribati, was 
formerly mined of almost all of its phos- 
phates and is now a skeleton of rock, 
supporting only a tiny population, a frac- 
tion of the former population of Bana- 
bans, most of whom have left to live on 
the other islands of Kiribati or Fiji. The 
major expedition to Banaba used the 
callsignT33Rand included Peter OH1RY 
and Siggi TF3CW amongst the oper- 
ators. Matts SM7PKK, famous for his 
Pacific trips in previous years, was 
believed to be joining them, as was 

Peter OH1 
RY (3rd 

from left) 
in Vanuatu 

again 
this year 
asYJIA 

One of 1990's flo^Ta^'s0island. 

Steve Telenius-Lowe G4JVG reports on the CQ WW 

contest and the latest DXpeditions. 
Conditions were good on all bands and 
even if you weren't competing seriously 
in the contest, there was still a lot of 
choice DX to be worked. As examples, 
Peter OH 1RY travelled off to his favourite 
spot in the Pacific, Vanuata, again and 
this year operated asYJIA. Peterwhoin 
previous yea rs has used the call YJ0RY is 
one of those operators who seems to 
hear very vyell wherever he is, and he 
was worked in Britain on 40m as YJ1A as 
well as on the higher HF bands. 

Other Pacific DX worked during the 
CQ contest was 5W1JJ from Western 
Samoa, ZK1XX (this was Siggi, TF3CW, 
forsaking the Icelandic climate for the 
somewhat warmer spot of Rarotonga in 
the Southern Cook Islands), and KH0AM 
a large Japanese group operating from 
Saipan in the Northern Marianas Islands. 
The day before the contest, Kiyoko 
ZK3KY was a good signal on 28.480MHz 
around 1915 GMT from the rare Pacific 
island group of Tokelaus. 

The other part of the world that 
always attracts a lot of DXpeditioners for 
the major contests is the Caribbean, 

one, sometimes several, serious all band 
contest entries on. Arguably the most RF 
come out of the island of Aruba, where 
P40V operated by Carl Cook AI6V was 
competing against P40T and P40R. A 
little further east the island of Curacao in 
the Netherland Antilles supported two 
multi- multi operations, PJ1B mainly 
operated by Americans, and PJ9W oper- 
ated by a huge group of Finnish contes- 
ters. Apparently the PJ9W group 
shipped out a large container with sev- 
eral towers, monoband beams, and all 
the transceivers and linear amplifiers 
necessary for a multi-multi operation 
several weeks before the contest. The 
cost, when divided by the 90 or so oper- 
ators and 'support staff was probably 
modest, and it certainly gets around the 
problem of baggage weight limits on air- 
craft, the bane of all HF DXpeditioners. 

Banaba 
Following the CQ World Wide con- 

test, most of the operators who were 
QRV from the Pacific area joined forces 

. 3 

M«f 

Csi 

Carl Cook 
AI6V 

again 
operated 

from 
Aruba as 

P40V 

Kiyoko who was formerly active from the 
North Cook Islands and the Tokelaus. 
Just before this large group reached the 
island, there were reports of activity by 
Baldur DJ6SI and others, also from 
Banaba. They used the callsign T33X on 
CW At the time of writing it was not clear 
if the two groups combined forces when 
the second group arrived on Banaba, of 
if they operated for a while as individual 
operations. 

Malapelo Island 
The other major DXpedition during 

the last month was the Colombian 
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QSL of the 
Month. This beautiful 

QSL from 1S1RR, the high succesfu! 
Spratley Island operation 

expedition to Malpelo Island. This, the 
rarest of the HK islands, was active from 
the 2nd November until about the 8th of 
the month. During this time the group, 
which used the callsign HKOTU, was 
easy to work in the UK on 21 MHz, once 
you had worked out where to call them. 
They were heard at various times on the 
traditional DXpedition frequency of 
21.295MHz, but were listening on many 
and varied frequencies which some- 
times took some finding! Andrew 
GOHSD reports working HKOTU on 10,15 
and 20m with ease using both CW and 
SSB, while Laurie G3UML says HKOTU 
was 59+ on 80m SSB, although there the 
Colombians were only working USAand 
refused to listen for Europe. 

Many DXers have reported difficulty 
in receiving a QSL from Reunion Island, 
FR, in the Indian Ocean. It is not difficult 
to work this country as there are several 
resident amateurs, at least one of which 
has a good DX signal on all bands, but 
regrettably getting a QSL is difficult. 
DXers will have been keen therefore to 
work the DXpedition to Reunion which 
used the callsign PROP at the beginning 
of November. This was Alain F6BFH, who 
is well known as a DXpeditioner, having 
operated from Clipperton Island as 
FOOXC as well as FK, New Caledonia and 
many other exotic spots. Alain is also a 
founder member of the Clipperton DX 
Club which organises an annual DX con- 
vention in Paris, and is known as a good 
QSLer, so the waiting should be over for 
the lucky operators who worked PROP. 

One other recent DXpedition worth 
mentioning recently was the operation 
from Mozambique by Iris and Lloyd Col- 
vin. Wherever this veteran DXpedition 

couple go to, they struggle against huge 
pileups. Everyone it seems wants to 
work them, even if they operated from 
Italy or Russia there would be a pileup! 
Mozambique is an awful lot rarer than 
either of these places, or even most of 
their other stops on their present African 
safari, so things were pretty hectic 
whenever C9QL appeared. Their pre- 

vious stop was in Malawi, where they 
were a little easier to work as 7Q7KG, 
even though Malawi until recently was 
one of the most difficult countries in 
Africa to contact. According to the 
RSGB's DX news sheet, they are plan- 
ning to visit Angola, D2, as their next 
stop, and this is also a country where it 
has been notoriously difficult to get 
operating permission in the past. 

Jarvis island 
The 1990 Jarvis Island DXpedition is 

still being considered by the ARRL's 
DXAC as to whether this should count as 
a separate country. It was however a real 
pleasure to get my QSLs for this expedi- 
tion in the post box recently. The QSL 
shows full-colour photos of the 21.5m 
boat which took the group to the island, 
the Makanalani, as well as the whole 

group on the island. Jarvis is a small flat 
coral atoll located just 30km south of the 
Equator in a dry region of the Pacific, the 
group travelling the 2400 mile and 35 day 
journey out of Hawaii to get the 1990 
AH3C/KH5J DXpedition underway. 
Today Jarvis is a National Wildlife 
Refuge, with entry tightly restricted by 
he US government." About 55,000 
people worked AH3C/KH5J, so what- 
ever country it counts for, it will be a lot 

New RSGB 
HF comittee 

Chairman 
Bob G3PJJ 

(left) with 
John Allaway, 

RSGB HF 
Manager 

(right) 

less rare now than it was before April 
1990. 

Wew P29 Activity 
I am hoping to be active from at least 

one Pacific island during February while 
en route to Papa New Guinea, P29, 
where I will soon be working for three 
years. Naturally, I also hope to be quite 
active from P29 with a callsign yet to be 
notified, but which could be either 
P29DX or P29SL. I'll be here again next 
month, but following that my good 
friend and well know DXer Don G3XTT 
will take over 'HF Happenings', I know 
he'll get as much enjoyment in writing 
for HRT as I've had over the years. I'll also 
be keeping in touch through the pages of 
HRT to tell you what the HF bands sound 
like over in Papua New Guinea. See you 
next month. 

13Si 
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VHF/UHF Message 

Ken Ellis G5KWpresents an update on Cycle 22 by 

Smithy G8KG 

In the April 1990 issue of HRT, Smithy 
G8KG compared the progress of the 
present solar cycle (22) with that of 
cycles 19 and 21. This month he reports 
on the position at the end of 1990 and 
comments on the future; 

The end of 1990 is a good time at 
which to review the progress of Solar 
Cycle 22 since it was the year in which it 
seemed most likely the peak would 
occur. The review of 1989 which 
appeared in the April 1990 issue of HRT 
showed how Solar activity in the present 
cycle had risen very rapidly in the early 
years, so that by the end of its third year, 
activity levels were well above those in 
Cycle 21 at the same age and were close 
to those in Cycle 19, the highest cycle on 
record. 

Predictions of the height and timing 
of the peak are based on comparison 
with past cycles, and this rapid rise led to 
predictions of a peak smoothed monthly 
sunspot number as high as 195 
(smoothed monthly solar flux sfu) early 
in 1990. This, however, was not to be and 
what actually happened can be seen 
from Fig. 1. As in the April review, the 
graphs are of three- month mean 
2800MHz solar flux with the minima of 
the two cycles aligned. In the event, the 
average of 223 sfu for September to 
November 1989 proved to be the high 
point of the cycle, after which mean 
levels fell quite steeply and have been 
below 200 sfu throughout 1990. Because 
there were almost equal peaks in 

months 29 and 37, the classical smooth- 
ing process produces a broad and very 
'official' peak in June 1989 (month 33) 
with a smoothed monthly solar flux of 
213 sfu or July with a smoothed monthly 
sunspot number of 159. 

As regards the effect of activity 
levels on F2 propagation, the three- 
month mean values are a better guide 
and a peak can be seen to have been in 
the last quarter of 1989, coinciding fortu- 
nately with the seasonal improvement in 
northern hemisphere MUFs. It should, 
perhaps, be noted that solar flux values 
place Cycle 22 slightly highly than 21 
whereas sunspot numbers reverse that 
ranking 

What of the future? 
Now that it is clear we passed the 

peak of Cycle 22 a year ago, there will 
certainly be more periods of high activity 
in the next year or two. The provisional 
monthly sunspot number for August of 
199.9 was the highest since January 
1959, but looks as though mean levels 
will be below the 200 sfu level, which 
probably means that F2 openings on 
50MHz will be shorter, less frequent and 
moreselectivethan in the winterof 1989/ 
90. And the next peak? During this cen- 
tury the spacing between peaks has 
averaged 10.5 years so the next should 
be somewhere near to the year 20001. 

A study of previous cycles shows 
that we have had a sharp rise from the 
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minimum to a flat high of about four 
years before the fall again to the mini- 
mum. This year the Autumn F2 season 
was late starting, but from the beginning 
of November some isolated openings 
took place to the UK from North 
America, Africa, Japan, Australia and 
other DX locations. Although the peak of 
Cycle 21 was during November 1979 the 
best conditions were during 1980/81 
through until the Spring of 1982, but then 
falling off rapidly until the sunspot mini- 
mum. 

Trans-Equatorial 
Propagation (TEP) 
Next month an appreciation will be 

made of TEP which takes place before 
and after the Spring and Autumn Equi- 
nox, This phenomena is not, as far as we 
know, influenced by the solar cycle. In 
fact some of the most successful TEP 
openings have been during the 'Quiet' 
periods of the sun. 

50MHz report from Ted 
Collins G4UPS 

Jamaica; Wenty 6Y5IC reports that 
when band is quiet he will run a keyer on 
50.025MHz. 
Sweden; A letter from Arne SM7AED 
informs me that whilst he is only too 
pleased to obtain QSL cards from other 
members of the SM7 group, it would be 
appreciated if people would enclose 
suitable payment for postage for return 
QSLs otherwise the cards will be 
answered via the Bureau. Arne says that 
he has recently received QSL cards 
asking for return cards by post with no 
SAE or return postage. Arne has updated 
the SM7 group callsigns for which he can 
obtain QSL cards to; SM7AED,SM7CMV, 
SM7FJE, SM7FMX, SM7JUQ, SM7LXV, 
and SM7SCJ. 
Juan Fernandez Island; The expedition 
earlier this year was postponed, but 
CE3BFZ reports the expedition took 
place 10-18 November, with the callsign 
CE0ZZZ. QSL via CE3BFZ 
Greenland; Bo OX3LX informed me that 
the OX3 beacon is off the air. He is trying 
to find out the cause before he returns to 
his home QTH. QSL information via his 
home QTH; OZ1DJJ. 
Republic of Guinea; Dave 9L1US 
reports that his proposed visit to 3X1 
would depend entirely upon receiving a 
written permit for 6m from their Ministry 
of Communications, as there is no 
licensing department in the Republic. 
The RSGB DX Bulletin reports that the 
ARRL have refused to recognise 3X on 
any band, 3X1SG has been active for 
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quite a long time but is not recognised 
for DXCC 
Saudi Arabia; Bert W2USA operating 
from HZ1AB Dahran has a TS680S and a 
dipole at 20m for 6m operations, and has 
a 34element log aerial on order. His oper- 
ating times are restricted until after 
1400hrs each day. QSL via K8PYD, Mr. 
Leo Fry, 5740 North Meadows Blvd, Col- 
umbus, Ohio. 43229, USA. Bert had his 
first 6m QSOs on the 14th October with 
ZS6WB/7Q7RM/Z23JO etc. On the 16th 
October he worked 50 J Stations. 
Sarawak (East Malasia); An expedition 
to 9M8 from 9-12 November used the 
callsign 9M8SEA. QSL information is via. 
9M8FH 
Cyprus; I understand that from mid- 
September, all 5B4 stations have had 
access to the 6m band but the formal let- 
ters were not sent out until October. 
G3KOX worked as /5B4 and probably 
had the first general authority for 6m 
operations. 
Turkey; G3KOX was active from last few 
days of November, first week in Decem- 
ber, QSL via his home QTH. 
Ascension Island; Jim Neiger N6TJ is 
on Ascension Island as ZD8Z and has 
just received his 6m gear, he's already 
active. QSL via. the W6CF QTH. 
Morocco; F2CW and a party of French 
amateurs where active from Morocco 
during October and November on 6m, 
QSL via Jacky, F2CW. 
UK Beacon GB3CTC; This important 
beacon was re-activated on the evening 
of 19th October. 
First G/UK opening of the season; The 
first opening from G into VK took place 
from around 0850-0903 on the 19 
October 1990. First to work; VK4BRG/ 
GJ4ICD, then as far as I know G3ZSS, 
G6HKM, G3WOS and G3IBI. 

Andorra Licensing 
Conditions 
Over the last few years there has 

been some confusion about 
the legality of some Dxpeditions to the 
co-principality of Andorra. Peter Cros- 
land G6JNS/C30AKA sent me the fol- 
lowing information; 

"Andorra is, as far as I am aware, the 
only co-principality in the world.The two 
princes are the Bishop of Urgel in Spain, 
and the Count of Foix in France. The lat- 
ter title is actually extinct and is held by 
the President of France. The actual gov- 
ernment is done by 28 counsellors, four 
from each of the seven parishes. The 
country is some 464 square km in area 
with a population of some 25,000 of 
which around 6,000 are Andorran 
nationals. The country is very mountain- 
ous, the highest point being 2,951 m ASL. 
Access to many of the high points is 
possible by four wheel drive vehicles 
which are easy to hire. 

A local firm has four wheel drive 
buses offering tours to the more remote 
parts. Although customs cont-ol is tight 
for the French, the customs don't seem 
to bother much about other nationals. 
Having no currency of it's own, French 
and Spanish money is freely accepted 
with tills catering for both. 

Amateur Radio is regulated by the 
French authorities and the National 
Society (URA)/local post office. The 
prefix is C/, not 031 as many reference 
books would have you believe. Licences 
are issued to residents in the range of 
C31 plus two letters. These are dealt with 
by the post office and no other qualifica- 
tion is required. The URA have also 
issued a small number of C30 plus three 
letter calls to non-residents, these are in 
the range C30L plus two letters 
upwards. A fee of around 6,000 pesetas 
is payable for licences issued by the 
URA. Most reciprocal licences are issued 
by the French authorities in Perpingan. 
They are free and are valid until the end 
of the calender year of application. 
These are in the range C30 plus three let- 
ters, the first of which indicates the year 
it was originally issued, hence mine of 
C30AKA was issued in 1983 and those 
issued in 1984 commence with C30B. All 
licences allow operation only on the 
bands set out in the International Radio 
Regulations. Hence 50 MHz is not 
allowed though I believe that an exhibi- 
tion in the late 70's or early 80's did have 
special permission for 50 MHz and 70 
MHz operation. 

A condition of the licence is that 
prior notice of the dates and locations of 
operation be given to the French moni- 
toring station in Toulouse. You also have 
to sign in and out at the French customs 
post at the border, quite how you do this 
if you enter or leave from Spain is 
unclear". 

50MHz Comment 
Ray Cracknel! G2AHU of the 

RSGB Propagation Studies Commit- 
tee writes: After the highest solar activ- 
ity so far during cycle 22, towards the 
end of August 1990, conditions during 
September can only be described as dis- 
appointing. The August conditions 
tended to wipe out Sporadic-E and lead 
to a premature end to the summer sea- 
son. Solar Flux tended to remain rela- 
tively low in September and the 
expected good Es conditions which are 
looked for at least during the first half of 
September just did not materialise on 28 
and 50MHz. As a result, African propaga- 
tion was confined to the extreme south, 
and South America was also much more 
restricted than in the previous three 
years. The only aurora reported was by 
GM3WOJ on 18th September, he heard 
GB3NGI and GB3BUX weakly at 1655 

and at 1857-1900 worked DJ and PA by 
what he described as Auroral Es back- 
scatter. Nevertheless, one solar rotation 
after the very active August period, con- 
ditions for DX on 50MHz did improve on 
20-23rd and 28-30th of September. Long 
path contacts on 50MHz took place on 
23rd; PY-JA, 25th; 9H- JA, 27th; VKZD8 
and W5 worked long path to Hong Kong. 

144MHz 
TEP conditions have been good 

with 144MHz QSO's between V51 to 10 
and 3A. GJ4iCD (who has a new IkW 
research permit) is conducting tests on 
144.090MHz with V51 and ZS6. Please 
spread the word to African stations 
south of the Sahara capable of monitor- 
ing. 

Amateur Television — 
The initial Steps 
Amateur TV is often regarded as 

being both complex and expensive. In 
this series of features by Brian G8ZYZ we 
will endeavour to prove that it need not 
be either. 

Location and Activity 
Before entering into ATV you must 

consider the terrain near to your loca- 
tion. If the property is on reasonably level 
and open ground or if you live on high 
ground it is worth checking for signs of 
local activity. Initially this should be done 
by tuning to the ATV calling channel on 
144.750MHz. When you hear some activ- 
ity and if you hold a transmitting licence, 
call in, mostATV enthusiasts will be only 
too pleased to give you some guidance 
and many will even be willing to visityou 
with an arm full of gear to carry out some 
path tests. If you are not licensed you 
should be able to get some idea of a sta- 
tion's location after listening for a while. 

Once you have established that 
there is activity in your area you can 
either purchase or build the necessary 
equipment. We suggest that you start 
with a receive only system as the outlay 
is relatively low, and it will give you the 
chance to determine if this mode is really 
going to hold your interest. 

The Choice of Band 
The choice of 70cm or 24cm will 

depend very much on which of these 
bands is used by ATVers in your locality. 
For this reason we will explain receive 
systems for both bands as we progress 
each month in VHF/UHF Message. 

Please send your reports and items 
for inclusion in this column to; Ken Ellis, 
18 Joyes Road, Folkestone, Kent CT19 
6NX Tel. 0303 53276 
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Club News 

Local Gatherings for Amateurs 

Bromsgrove and District Amate meets on the 2nd 
Friday of each month at the Avoncroft Arts Centre clubroom, 
Redditch Road, Stoke Heath, Bromsgrove. Club events include; 
Jan. 11th. Club night. 
Feb. 8th. Club night. 
Feb. 23rd. Girl Guides Thinking Day special event 

station, Spadesbourne Suite, Bromsgrove. 
Mar. 8th. Annual General Meeting. 
Further details about the club from Trevor Harper GOKIN. Tel. 
Bromsgrove 33173. 

;ty meets on the third 
Tuesday of each month, 7.30pm for 8.00pm, at the Victory Social 
Club, Kechill Gardens, Hayes, Kent. Their forthcoming event for 
January is; 
Jan. 15th. Annual General Meeting. 
Further details from Mr. Geoffrey Milne G3UMI, Tel. 081 462 2689 

t uth Bristol Amateur Radio Club meetsevery Wednesday at the 
Whitchurch Folkhouse Association, Bridge Farm House, East 
Dundry Road, Bristol, Avon. BS14 OLN. Forthcoming events include; 
Jan, 2nd Photographic equipment evening. 
Jan. 9th HF activity evening. 
Jan. 16th 1991 Bristol rally planning. 
Jan. 23rd Soldering Iron evening. 
Jan. 30th Planning evening — Lundy Expedition. 
Feb. 6th Training for VHF field day. 
Feb. 13th VHF Activity evening. ; 
Feb. 20th Computer Activity evening. 
Feb. 27th CW Activity evening. 
Events and dates often change, so for more infot; '.on Tel. 
Whitchurch 832222 on a Wednesday evening. 

Dover Amateur Radio Club meet at Dover YMCA Godwynehurst, 
Leyburne Road, Dover, KentCT161SN every Wednesday at 8.00pm. 
Dates for January are; 
Jan. 2nd No meeting. 
Jan. 9th Novice training course discussion evening. 
Jan. 16th Natter night. 
Jan. 23rd 50MHz — A Valuable resource, a talk by Ken Willis G8VR. 
Jan. 30th Natter night and security marking evening, G8ZYZ. 

Hastinc ub meet on the third 
Wednesday of each month at 7.45pm at West Hill Community 
Centre, Croft Road, Hastings. Also every Friday at the club room, 
8.30pm at Ashdown Farm Community, Downey Close, Hastings. 
Further details from club Chairman Ken Homewood G4UBP, Tel 
Hastings 444952, or Secretary Reg Kemp G3YYF. 

Hor ub meet at the Horndean 
Community School at 7.30pm, Barton Cross, Horndean, Hants. 
Jan. 3rd High Tech test equipment by Hewlett Packard. 
Feb. 7th Police communications control, by Dan G4BEQ. 
Mar. 7th 'Something different' by Doug G4BEQ. 
Further details from S. W. Swain, Tel. 0705 472846 

West Kent Amateur Radio Society meet at the school annexe, 
Albion Rd, Tunbndge Wells, Kent. Further details from R. J. Taylor, 
G30HV, 'Eagles Rest' 9 Jeffenes Way, Crowborough, E. Sussex TN6 
2UH. Dates for your diary include; 
Jan 18th TBA 
Feb. 15th Talk by Nigel Peacock 'Local Radio forthcoming 

developments' 

Northern Heights Amateur Radio and Electronics Society meet 
on the first and third Wednesdays each month at the Bradshaw 
Tavern Nr. Queensbury, Bedfordshire, at 8.15pm. Events include: 

pot* 

Jan. 2nd Video evening. 
Jan. 16th Annual dinner. 
Feb. 6th Constructor's clinic. 
Feb. 20th Mr. Dougherty's lecture. 
For details contact Stan Catton G0IYR on 0274 673116 

Rhyl and District Amateur Radio Club meets on the first and 
third Tuesdays each month at the Scout Hut, Vale Road, Rhyl. 
Their programme of events; 
Jan. 7th Annual junk sale. All welcome. 
Jan. 21st Cartog-aphy. The road to Russia by Jim GW4UWI. 
Feb. 4th Computers in amateur radio. 
Feb. 18th Quiz. RAE multiple choice questions. 
For further details contact Mr. David Bevan GW4DMR (Chairmanl 
Tel. 0745 345078, or Mr. Edward Shipton GWODSJ (Secretary) Tel. 
0745 336939, or Mr George Greenhalgh GWOMOH (Treasurer) Tel. 
0745 350896. 

Society meet on the first 
and third Monday of each month at the Robin Wood's Community 
Centre, Scotts Road, Stourbridge. 
Programme of events; 
Jan. 7th On air and natter night. 
Jan. 21st Sounds of yesteryear, by J.P. Stroud. 
Feb. 4th On air and natter night. 
Feb. 18th Constructors competition. 
Their secretary is Dennis Body G0HTJ. 

sty meet at the Baptist 
Church, Payton Street, Stratford upon Avon, at 7.30pm. Club dates 
include; 
Jan. 14th Projects evening (bring your project along). 
Jan. 28th New year social. Gay Dog, Lower Quinton. 
Feb. 11th 10GHz the easy way, Dave Ackrill G0DJA. 
Feb. 25th Aligning receivers, Geoff Foster G8UKT. 
Details from A. Beasley G0CXJ, Tel. 060 882 495. 

Tod ;trict Amateur Radio Society meet at the 
Queen Hotel, Todmorden on the first and third Monday every month 
at 8pm. 
Forthcoming events include; 
Jan. 7th Aerial design, 
Jan. 21st Aerial construction. 
Feb. 4th AGM and construction competition. 
Feb. 18th Club station on air. (hopefully). 
Mar. 4th Trip to brewery, (paid up members only), 

sovi! Ami Society meets every Thursday 7.30pm at 
the Recreation centre, Chilton Grove, Yeovil. Dates for your diary are. 
Jan. 10th Talk on RTTY by G0LNI. 
Jan. 17th Simple PSUs by G0HDJ. 
Jan. 24th Discussion night. 
Jan. 30th TBA 
Feb. 7th Simple ATV by G3MYM 
Further details from the Chairman, Adrian G4JBH. Tel. 0935 28341 oi 
the Secretary David Briley G0NMM. 

The I Jio Transmitters Society send out regular 
newsletters giving detailsof local activities. The contact man for this 
is Dave Moore EI4BZ, 12 Castle Ave, Carrigtwohill Co Cork 
Tel. (Eire) 021 883555 

To include your club in this feature, make sure you send your events 
details to the editorial office address, then we'll make sure our 
readers know exactly what you're up to each month. You might even 
get some new members! Remember these pages are prepared two 
months in advance of the magazine apearing on the shelves, so 
dates need to be sent well in advance, i.e. dates to be included in the 
issue published in March should reach us at the beginning of 
January. 
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Amateur Radio Communications Ltd. Ar&I 

AUTHORISED ICOM, YAESU AND STANDARD DEALER OURAIM IS 100% SATISFACTION  

DATONG • REVEX 
YAESU-REVCO-G.WHIP-ICOM 

STAR MASTERKEY ■ WELZ ■ I.C.S. 

MICROWAVE MODULES ■ TONNA 
SANDPIPER ■ BNOS ■ AKD • CAPCO 

STANDARD ■ JAYBEAM ■ NAVICO 
OUR AIM IS 100% SATISFACTION 

p* 

A 2M/45W RIG AT £269 
That's impossible! 

No, with the Alinco DR-110 
it's a reality! 

★ Small 
★ Scanning 
★ Multi 

Coloured 
L.C.D. 

PRICE BREAKERS 
Under£200 
DJ-120 ★ 2M handheld transceiver ★ 2.5W(6.5W option) ★ 10 memories ★ Simple operation ★ Fantastic value 

Under £100 
ET-1 ECONO TUNER ★ 300W ★ 1-30MHZ ★ Twin Needle 

WHO SAID "THE BIGGER THE 
BETTER?" THE ICOM IC-2SAT 
IS "ULTRA" SMALL, BUT... 

THE EXTREMELY POPULAR 
REVEX P-300 POWER SUPPLY 

30A 

13.8V 

Fan cooled 

£149 

★ Contains a battery pack 
★ Able to be used on 12V 
★ A full multifunction 

keypad! 

GOOD SELECTION OF 
SECONDHANDAND 
COMMISSION ITEMS 

FORSALE 

LARGE QUANTITIES OF 
ACCESSORIES IN STOCK 

MAIL ORDER WELCOME 

HFLOG FOR THE AMIGA COMPUTER CARD INDEX/CONTESTLOG/DUPESHEET. WILL HOLD 4000 ENTRIES 
£20 + P&P     

38 Bridge Street, Earlestown, Newton-le-Willows, 
Merseyside WA12 9BA. Only 1 mile from Junction 23 — M6 
Telephone (09252) 29881 OPEN TUES-SAT10 a.m.- 5 p.m. 

INSTANT FINANCE (SUBJECT TO STATUS) 
While you wait. Prices correct at time of going to Press 
MAIL ORDER WELCOME 

E & E0. 

Rallies 

Gatherings for bargain hunters 

January 20th. 
Oldham ARC Rally, at the Queen Elizabeth Hall, Civic Centre, 
Oldham. Further details available from Kathy, G4ZEP on 061 624 
7354 

January 27th. 
The Lancastrian Rally is on January 27th at Lancaster University. 
The organisers of the event are the CLARC and ULARS radio clubs. 
For further details contact Sue Griffin, GIOHH, on 0524 64239 or 
Mike Sherlock, G4ZYN, on 0257 452287. 

February 3rd 
South Essex Amateur Radio Society Mobile Rally is on February 
3rd at the Paddocks Long Road (A130) Canvey Island. The organisers 
invite you to come along if you have any interest in amateur radio, 
shortwave listening, electronics or any form of communications. 
This will be an all day event featuring trade stands, bring and buy, 
RSGB book stall, boot sale and home made refreshments. Doors 
open at 10am. Extensive free parking plus parking at the main 
entrance for disabled visitors. 2m talk-in on S22 'G4RSE). Further 
information from Dave Speechley G4UVJ on 0268 697978 or 0860 
847836 

March 3rd 
Welsh Mobile Rally is at the Barry Leisure Centre, off Holton Road, 
Barry. For further details, phone Ceri GW0JCB on 0446 721304 

March 9/10th 
London Amateur Radio Show, Picketts Lock Centre, Picketts Lock 
Lane, Edmonton, London. HRT will be there! Organised by the 
London Amateur Radio Show committee, in conjunction with the 
Southgate ARC. Further details from the London Amateur Radio 
Show, 126 Mount Pleasant Lane, Bricket Wood, Herts AL2 3XD. 

March 17th 
Wythall Radio Club will be holding their 6th annual radio rally at 
Wythall Park, Silver Street, Wythall, Worcestershire, on the A435 
near junction 3 on M42, South West of Birmingham. Rally opens at 
11.00am, with an admission price of 50p. Further details from Chris 
Pettitt GOEYO on 021 430 7267. 

March 24th 
Pontefract and DARS Components Fair, at the Carleton 
Community Centre, Carleton, Pontefract. For further details, Tel. 
0977 615549 

March 31st 
Centre of England Easter Amateur Radio Rally, is being held at 
the motorcycle museum, Brickenhill, near the NEC Birmingham. 
Further details from Frank Martin, G4UMF on 0952 598173 

April 7th 
Launceston Amateur Radio Club Rally at Launceston College. 
Bar, hot snacks, large bring and buy, well known traders, official 
Morse tests at rally, (applications through RSGB usual channels 
please). Doors open at 10.30, talk-in on S22.Two large halls. For more 
information contact Maggie on 0409 21219 or Rodney and Joy on 
0566 775167 

April 14th 
The Trafford Rally is on the 14th April at the Greater Manchester 
Exhibition and events Centre, City Centre, Manchester. Details from 
Graham Oldfield G1IJK, Tel. 061 748 9804 
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^[poo Readers Ads! 

FOR SALE 

Icom ICR71E, fitted with EX310 
frequency voice synthesiser, 
EX95T FM unit and FL44A SSB 
filter. Excellent condition, original 
container and full literature, £650 
ono. (Felixstowe, Suffolk). Tel. 
Clive Moore, 0394 274988 
Yaesu FT726R multimode base 
transceiver, fitted 2m, 6m, HF 
module and satellite module, 
£950, as new condition. VHF 
converter for FRG-7700, perfect 
order, £30. K. Greenough, 2 
Bexley Close, Glossop, Derby- 
shire. SK13 9BG. Tel. 0457 855468 
Kenwood TH-25E handheld 
Otransceiver, complete with soft 
case and guarantee, 7 months old 
with original packing, £175. 
GW3WSU Bungalow No. 1, Racal- 
Decca Trans Stat, Llancarfan, 
Barry, S. Glamorgan. Tel 0446 
781261 
Yaesu FT-107M line-up. FT-107M 
with digital memory unit, built in 
PSU, fitted CW and FM filters and 
boxed WARC and FM add-ons, 
£475. FTV-107R transverter with 
2m and 6m modules installed, 
£250. (Eastleigh, Hants). Tel. Chris 
G4HCL on 0703 262105 Mon-Sat 
09.30-20.30. . 
Yaesu 7000 communications 
receiver with manual, £140 ono. 
Eddystone 770R, £70 ono. Juliet 
Battery/Mains radio, airband 
marine etc., collectors radio, £70 
ono. Consider exchange for 2m 
handheld or scanner to cover to 
900MHz plus. (Doncaster). Tel. 
0302 531927 
Realistic PR02005 400 channel 
scanner, £250 ono. Codemaster 
CW tutor and RTTY/CW decoder, 
£40. K. Gibbons, 42 Cairngorm 
Ave, Lakelands, Lambton, 
Washington. 
Bearcat 100XL Scanner, 68-88, 
118-136, 136-174, 406-512MHz 
handheld, rechargeable, comes 
complete with charger, earphone, 
nicads, manual, frequency 
guides and case. Boxed and in 
very good condition. Bargain at 
£110. P. D. Carter (Merseyside), Tel. 
0704 871513 
Yaesu FRG-8800 HF receiver, 
ATU, G5RV aerial, boxed, as new, 
£400. (SW Birmingham). Tel. 021 
453 7997 
UHF 3 chan handheld Burndept, 
converted 70cm as per article in 
HRT Dec 90, £345 inc. aerial, 
nicads and post. 6 chan handheld 
Burndept (BEG00) xtalled RB13 
TX/RX, RB2 TX, RB5 TX, £100 inc. 

aerial, nicads and post. G4XIV 
(York) Tel. 0904 792208 evenings/ 
weekends. 
Icom IC-735 plus Welz AC200 
ATU, both boxed, very little use, 
£890, will separate. Bremi BRL500 
28-30MHz, just been serviced, 
good condition, £200, offers. 
(Basildon). Tel. 0268 552978 after 
6pm, ask for Alan. 
Coax relays. Magnetic Devices 
type 951, 12V coil, 50 ohm 
impedance, rated SOW at 
450MHz, ex-equipment, £5 each. 
Jim G4BEZ (Basingstoke), Tel. 
0256 764943 evenings. 
FT290R Mkl, nicads, flexible and 
telescopic aerial, up/down mic, 
manual (no box), bargain at £215 
or will accept fully synthesised 
70cm FM mobile, minimum 10W 
output, to equivalent or plus cash 
makeup. Kevin (Stoke on Trent), 
Tel. 0782 314383 
Kenwood TH25E 2m handheld, 
including SMC30 speaker/mic, 
case and spare battery pack, £ 170. 
VHF Converter for Kenwood 
R2000, 118- 174MHz, £100. Global 
AT 1000 RX ATU £50. G4YJO 
(Rochester, Kent) Tel. 0634 843875 
evenings. 
AOR2002 scanner, 25 to 
1300MHz, 20 memories, 5/12.5/ 
25kHz with adaptor, telescopic 
aerial, power pack, frequency 
book, £385. (Nr. Lincoln). Tel 0522 
690732, answering machine 
when not at home. 
Power Supply, 10A Zetagi, 
variable voltage output 11V to 
15V, £45 ono. Colin G1YIL, 
(Bridport, Dorset). Tel. 0308 27882 
Diamond 2/70/DP/LOR 
extension/groundplane,£20.Tele 
HiFi unit, £20. IT Transistor tester, 
£5. Surer discone 25-1500MHz, 
£35. all items as new or good 
condition. Shack clearout. Ron 
Bland G3BKL, 11 Greatcroft, Firs 
Rd, Winterslow, Salisbury. SP5 
1SN. Tel. 0980 862489 
FT-707 with new bands plus FTV- 
707, FP-707, £575. Trio 9500 plus 
Tono 4M-70G amp, £450. FTV- 
901R with 2m and 6m, £325. All in 
mint condition. GW4UWR, V. T 
Thomas, 8 Dinas Path, Fairwater, 
Cwmbran, Gwent. NP44 4QQ, Tel. 
Cwmbran 65507. 
JVC CX-60GB 13cm colour TV 
Monitor, AC/DC with PAL/ 
SECAM, plus 6.5 OIRT, 6.0 - UK, 
5.5 CCIR sound systems. As new, 
cost £319, sell for £250 ovno. 
Write to Mike Evans, 120 

Loughton Way, Buckhurst Hill, 
Essex IG9 6AR. 
Yaesu FT707 HF, 100W 
transceiver, with SMC FM board 
and YD148 desk mic, £350 ono. 
FT690R 6m TCVR. £250 ono. Both 
with manuals and boxed. Belcom 
2m hand held, covers 140- 
169MHz, with speaker/mic, case, 
charger, £95 ono. G1BWW 
(Hitchen, Herts) Tel. 0462 711722 
FT-102 HF, TX/RX, £495. IC 228H, 
45W 2m FM, new, £275. IC 3210E 
2/70 dual band, new, £375. 
Hallicrafter SX 62, good 
condition, RX, £85. Tel. G4AFY, on 
Kidderminster 747480 
Trio TS711E, 5-25W output, 
144MHz multimode, as new 
including mic and SP40 extention 
speaker, £650. Also Fluke 8024 
multimeter, including leads, £150 
ono. Talor capacity/resistance 
bridge, model 110A, £20 ono. 
(Northampton) Tel. Jim G1 SET on 
0604 713394. 
FT-501 TX/RX, £195. Minimitter 
ATU, £25. GPO ohm meter, £10. 
2m- 6m converter, unboxed, £10. 
MM432/144R, 70cms transverter 
with 15dB att, £100. 8 ele X yagi 
70cm aerial, £10. 4 ele quad, £15. 
Blue diamond HF, RX aerial, £10. 
Sinclar 2in B/W TV, PSU, case, 
£50. (G wynedd) Pat GW1SXN, Tel. 
0286 5468. 
8+8 70cm £20. TCI transistor 
tester, £20. FS117D tester/dummy 
load, £30. TRKDM6 Dip meter, 
£25. SPM1000 SWR/Power/ 
Match, £20. CB32A LPF, £4.50. 
Saio stereo amp (240V AC), £20. 
LA2035R VHF amp £60. DNT 29/ 
30FM correct readout, £35. Ron 
Bland G3BKL, 11 Greatcroft, Firs 
Rd, Winterslow, Salisbury. SP5 
1SN. Tel. 0980 862489 
Yaesu 690 MKII, complete with 
Yaesu clip-on linear and battery 
case, manual and technical 
supplement, £300 or will sell 
linear separately. Also Trio 9130 
2m multimode 5-25W, boxed plus 
mobile mounting bracket, £250. 
(Coalville, Leics) Tel. Malcolm 
G1UCN on 0530 813953. 
Kenwood R600 HF RX, 150KHz- 
30MHz, £200, mint cond. (Walton- 
on- Thames), Tel. 0932 224655 
after 6pm. 
Sony ICF 2001 receiver and AC 
122 power adapter, £100 ono. R. 
W. Bibby, (Kintore, Aberdeen- 
shire) Tel. 0467 32562. 
Butternut HF6V 6 band vertical 
aerial, 80, 40, 30, 20, 15, and 10 

installed for just six months. Also 
HQ1 mini beam, Yaesu G400R 
rotator, offers, contact Wayne 
G0JJQ (Greenford, Middx) on 081 
575 7078 after 5pm. 
1500 cheap type phono plugs, 
metal, £1 per 200. 1000 unused 
valves, octals mainly, some 
British, few side contact 
continental. Thousands wire 
wound resistors, all at very low 
prices. SAE for lists please to A. E 
Jeffrey G3HWD, 42 Dennis Road, 
Padstow, Cornwall. PL28 8DF 
Icom IC-R1000 Scanning 
Receiver, immaculate condition, 
£650 ono. Yaesu FRG-8800 HF 
receiver, VHF converter fitted, 
£450 ono. AOR2001 scanner in 
2002 case (tuning knob, keypad, 
LEDs etc.) £250 ono. Spectrum 
128 computer, £55. (Luton) Tel. 
0582 668648 
2m and 70cm Multimode, 
FDK750E and expander, 10W, 
£350. Masses of components, 
very cheap, SAE for lists. Mr. K. 
Greenough, " Bexley Close, The 
Heath, Glossop, Derbyshire. SK13 
9BG. 
Yaesu FRG-9600 modified 0.2- 
950MHz plus discone and coax 
(used indoors), £500 ono. 
(Grimsby). Tel. 0472 352359 
Amiga A500, 0.5Meg expansion, 
2nd drive. Philips colour monitor, 
DMP2000 printer, 300 blank 3.5in 
disks, all cables, books, mags, 
£1000 ono. All items in good 
condition. (Washington). Tel. 091 
415 1550 for more details. 
Realistic PR032A Pro- 
grammable Scanner, 200 mem- 
ories, UHF/VHF Hi- Lo-Air. Many 
fatures too numerous to mention, 
Freq. range 68-88, 108-136, 138- 
174, 380-512MHz, belt clip, 
telescopic and rubber duck 
aerials, bargain at £110. 
(Sherbourne, Dorset). Tel. Nic on 
0935 873157 
LSG17 Sig Gen 100kHz-150MHz, 
£60. Heatherlite mobile mic, £20. 
BV131 new, £65. 561 Shure mic, 
gooseneck, £12. Monitor 6in x4in 
green screen (240V 50AC) £30. 
70cm BATC ATV/TX/RX filter, 
complete, £15. Answercall 2000 
cordless, £60. Ron Bland G3BKL, 
■H Greatcroft, Firs Rd, Winterslow, 
Salisbury. SP5 1SN. Tel. 0980 
862489 
Pye Vanguard, 12 volt, modified 
and working on 4 metres FM, 
needs crystals, £30. B41 low ban 
500 to 15KHz, £40 ono. Leak FM 
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Conning 

Next 

Month 

European Exclusive! — Kenwood TS-850 HF 
Transceiver Review 

TH-77E Dual Band Portable Review 

Conversion Project — M Band Pye Westminster 
for 2m 

Tracking Satellites with a PC — The Rico Interface 

Working DX on 2m — Sporadic E and Meteor 
Scatter 

Dealer Profile by the HRT Hit Squad — Raycom 

Latest on the Novice Licence 

plus Packet Radio Roundup, VHF/UHF Message, 
Geoff Arnold's Notebook, HF Happenings, QRP 
Corner, Satellite Rendezvous, Novice Notes, 
London Show Guide, and all the latest happenings 
in Ham Radio, Today. 

o 

THE MAGAZINE FOR THE WORLD 

FOR LOVERS OF THE 
HORROR 
GENRE 

This title will not 

be a light read! 

Contributors include; 

Stephen King, 
Clive Barker 

and James Herbert. 

Cover Price £1.95 

Published: 3rd Friday 

of each month 

joV ft-O^ 

OF 

jOVV 

or why not subscribe, 
telephone 

(0442) 66551 ex 357 for further 
information 

Through line Three valve tuner, 
£20. Wobbulator scope 
impedance measuring 170- 
200i\/IHz, large, £20. Buyers 
collect. Contact Mr. Robins 
G8BSK (Southampton) Tel. 0703 
552247 
Realistic Pro-34 hand held 
scanner, 200 channel, 68 — 
512MHz, four months old, 
unwanted gift, complete with 
box, manual and batteries, £160 
ono. Contact M. McClelland 
(Wirral) Tel 051 355 9840 
Yaesu FT101E,manual, VGC, 
£300, or exchange FT-101ZD or 
FT-707 plus cash adjustment. 
Contact Mr. Turner 
(Peterborough) Tel. 0733 63924 
Yaesu FT-101ZD Mklll spare 
10MHz crystals, covers all WARC 
bands, £575. Realistic 2005, cost 
£334, sell for £270 ovno. 
(Sheffield) Tel. 0283 221870 

EXCHANGE 

Swap loom IC-R100 receiver, 
0.5MHz to 1800MHz no gaps, AM/ 
FM/WFM/USB/LSB, 100 
memories, 9 scan modes, m.nt 
condition. Wanted NRD525, 
NRD515, IC-R71, HF225. up to 

£200 either way. (Derby). Tel. 0332 
668272 
Tandy 2004 scanner, excellent 
condition plus 48K spectrum 
fitted into low profile keyboard. 
Exchange for Yaesu 9600 scanner 
in top condition. Tel Newark 0636 
77944, leave a message on 
machine or write to John Gilbert, 
24 Wolsey Road, Newark, Notts 
NG24 2BN. 
Lowe HF125 receiver fitted with 
FM option, mains power supply, 
very good condition. Exchange 
for VHF scanner receiver or 2m 
transceiver, WHY. Contact Geoff 
(Norwich) 0603 406331 

WANTED 

Student requires components 
and cheap but working test 
equipment, books, information 
on electronics for course and 
home use. I am more than willing 
to pay for postage. Also wanted is 
any ham radio and electronics 
engineering related software for 
PC compatible computers, 
antennas, circuits for PSUs, 
cheap working oscilloscope 30- 
50MHz but less would do, scope 
must be up to travelling. Please 
contact Jim Swale, Fourwinds, 

Lower-Moor, St. Davids, 
Haverfordwest, Pembs. Wales. 
SA62 6PR 
Good Condition DST100, SX28, 
HRO, AF88LF receivers; KW160 
transmitter, Avo CT160 valve test 
data books for B7G B9A valves. 
'Radio Designers Handbook' 4th, 
1954, 1482 page edition. Some 
metal octal and earlier valves. 
What's available at reasonables 
prices?. Mr. M. J. Shepherd, 66 
Westerland Avenue, Canvey 
Island. Essex. SS8 8JS 
Yaesu FRG-7700 with matching 
accessories, must be in excellent 
condition. D5B80 with CW filter 
for sale, £55 including postage. 
Tom G6TFC, 1 Armadale Road, 
Ladybridge, Bolton. BL3 4QE. Tel. 
0204 G51183 
Denco plug-in coils, particularly 
Green Range T, but any other 
types or makes will do, also other 
bits and pieces, variable 
capacitors etc. to introduce keen 
youngster to radio construction. 
Tel. Pete on 0933 845270 
evenings, or P. G. Dolling G4LQZ, 
Time House, 30 The Crescent, 
Carterton, Oxon. OX8 3SJ. 
60ft Tower, wind up, tilt over, 
ground post mounted. 'Altron', 
'Versatower' etc. Contact Rob 
G2BKZ on Stevenage 721418. 
Freqency film ribbon for R210 

receiver needed urgently with 
fitting instructions please. Phone 
or write with your price to J. W. 
Gernert, 61 Rotten Row, 
Pinchbeck, Spalding, Lines PE11 
SRQTel. 0775 724085 
HF-5 Vertical aerial without 
radials. Tel 0723 584670 (Cayton, 
Scarborough). 
External aerial leads, two sets, 
to fit Motorola MX300 series hand 
held transceivers, also element 
for Bird Thru-line wattmeter, to 
cover 2m band 50W or 100W 
rating. Please write with prices to 
Tom Valentine, 38 Grampian Veiw, 
Montrose, Angus DD10 9SX. 
Any information on JRC/NRD 
505, e.g. old write ups, manual, 
WHY. Also books/mags, PW 
before 1976, 'Shortwave — 
Receivers past and present', 
'More — Radio Receivers — 
Chance or Choice', 'Receivers 
Galore', 'Radio Data Base lot' (re. 
NRD 505), 'A DXers Technical 
Guide', and 'Enjoying Radio'. 
Asking price of NRD 505 if selling. 
Write to Mike Evans, 120 
Loughton Way, Buckhurst Hill, 
Essex IG9 6AR 
Broadcast Receiver and/or air 
band by disabled O.A.P returning 
to amateur radio after 45 years. 
Call Roger (Orpington Kent) Tel. 
0689 20281 evenings. 
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Ads! K-cea 

Name   

aers 

Sianature  

SpnH thiis fnrm tn- 
Free Readers Ads, Ham Radio Today, PO BOx 73, 
Fastlpinh Wantc 

ENTER YOUR ADVERTISEMENT HERE: 

•• 

1. These advertisements are offered as a free service to readers 
for the sale, exchange, or wants of amateur radio equipment 
only. They are offered to readers who are not engaged in buying 
or selling the same equipment or services on a commercial 
basis. Commercial advertisers should contact our advertising 
department who will be pleased to help. 

2. All that is to be reproduced in the advertisement should be 
entered into the space provided on the form printed 
periodically in the magazine. Advertisements must be no 
longer than 40 words, including contact information. Ensure 
you mark your form either 'For Sale', 'Wanted', or 'Exchange'. 

3. All advertisements must include either a contact telephone 
number and location (e.g. town) or a full address, or both for 
readers to reply, these details must be included within the 
advertisement. The Editor reserves the right to add a town/ 
county location where this has been omitted. The term QTHR 
will not be published as many readers cannot use this, if entered 
the Editor reserves the right to replace it with a recently 
published callbook address, however no guarantee of this nor 
its accuracy is given. 

4. Advertisements which are suspected of including illegal 
equipment and/or any equipment which transmits only 
outside of amateur bands will not be published. The magazine 
reserves the right to either refuse to accept in entirety, or to 
delete any sections, of such advertisements. 

5. Advertisers must fill in their names, addresses and (if 

available) telephone number in the space provided, these 
details will not be published, and advertisers must signfhe form 
to indicate acceptance of these conditions. Forms submitted 
without a signature will be rejected. 

6. The submitted advertisement must be either written in 
block capitals or typed, illegible submissions cannot be 
included. 

7. Advertisements will be inserted as and when space 
becomes available, on a first come first served basis, subject to 
these conditions. 

8. The magazine cannot be held responsible for printers' 
errors, however we will attempt to ensure that legible 
submissions are reproduced correctly. In the event of a gross 
error, at the request of the advertiser and at the Editor's 
discretion, a corrected version of the advertisement will be 
printed in the earliest issue in which space is available. 

9. Neither the magazine nor its publishers will accept any 
responsibilty for the contents of the advertisements, and by 
acceptance of these conditions the advertiser undertakes to 
indemnify the publisher against any legal action arising out of 
the contents of the advertisement. 

10. Advertisements are accepted in good faith, however the 
publisher cannot be held responsible for any untruths or 
misrepresentations in the advertisement, nor for the activities 
of advertisers or respondents. 
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eti 

ETI is Britain's leading 
magazine for the electronics 
enthusiast and is renowned 
for its ability to keep pace 
with the leading edge of 
technology. It has built its 
reputation with quality DIY 
projects giving detailed 
technical explanations, 
tutorial features of the world 
of electronics, and general 
features covering current 
affairs in science and 
technology. A single source 
guide to electronics today — 
and tomorrow. 

Cover Price £1.60 

Published: 1st Friday of each month 

Why not subscribe? 
. Telephone 0442 66551 ext 210 

for further information 

2 

ESI 

Order 
your copy 

NOW! 

ADVERTISERS' INDEX 

Raycom Communications   ... IFC 

KW Communications Ltd   4 

RAS    4 

ERA Ltd    4 

Lowe Electronics   4 

loom     10,11 

SRW Communications Ltd    13 

LE Count     13 

South Midlands Communications.. . 18,19,0BC 

Cirkit Holdings   23 

Anchor Surplus    39 

ARC    53 

Ham Radio Today Binders  

. 

 55 

Lineage: 55p per word + VAT (minimum 15 words) Semi Display; (minimum 2cms) £10.00 
+ 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). 

TODi 

CLASSIFIED (D 

0442 66551 
Send your requirements to; 
Ham Radio Today, 
Classified Department, 
Argus House, Boundary Way, 
Hemel Hdmpstead HP2 7ST 

■ ■■ 

COURSES 
■ 

FOR SALE 

RADIO AMATEUR LICENCE 

Start training now for the following courses. Send for 
our brochure — without obligation 
or Telephone us on 0626 779398 HRT/02/91 

Name 
□ Telecomms 

Tech C&G 271 
□ Radio Amateur 

Licence C&G 
□ Micro- 

processor 
□ Introduction to 

Television 

Radio & Telecommunications Correspondence School, 
12, Moor View Drive, Teignmouth, Devon TQ14 9UN 

COURSE FOR CITY & GUILDS 
RADIO AMATEURS EXAMINATION 
Pass this important examination and obtain your licence, with an RRC Home Study Course. 
For details of this and other courses (GCSE. Career and professional examinations, etc) write or phone: 
THE RAPID RESULTS COLLEGE 
Dept JN101, Tuition House, London SW19 4DS 

Tel: 081-947 7272 (9am-5pm) or use our 24hr Recordacall service 081-9461102 quoting JN101 

FM Transmitter Kits 
Also a Telephone Bug Detector Kit 

Ready built FM Iransmilter £&50 induding Posl i Packing These are Commercial KIU — We also stock a selection of Scanning Receivers, so telephone tor latest stock or ask for s tree catalogue. 
n vs im a 

97 LEIGH RD, ATHERTON, GT. MANCHESTER 
Telephone Atherton (0942) 891140 Mail Order Only 

CALL 

DONNA WELLS 

ON 

0442 66551 

FOR MORE DETAILS 

ON ADVERTISING 

NATIONAL 
ORGANISATIONS 

BUYING - SELLING - OR LOOKING FOR 
Radio • Electronic • Computers • lest EqaipL 

SELLING? No Commission Charges! 
Unlimited use of Register for Annual fee 
Nonmlly £S • Sped si '.itroduclory offer £5 p.i. 
BUYERS;- S.A.E. brings nil daily updated list 

smi sae. nc wmmmmrom s xms 
G4NKH B&SR (Dept HR) 

42 Amott Rd, Blackpool FY4 4ED 
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RETAIL NETWORK 

BIRMINGHAM 

REWARD'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 

DORSET 

LOWE ELECTRONICS 
BOURNEMOUTH 

Sole U.K. Distributor for KENWOOD 
27 GillamRoad, Northbourne 

Bournemouth BH10 6BW 
Tel: 0202 577760 

WEST SUSSEX 

BREDHURST ELECTRONICS LTD 
HIGH ST., HANDCROSS, 

FB WEST SUSSEX.   
TEL: (0444) 400786 JS!m 

Situated at the Southern end of M23. Easy access to M25 
and South London. Open Mon-Fri 9am-5pm except Wed 
?COM 9am-12.30pm. Sat 10am-4pm. YAESU 

MAILORDER KENWOOD RETAIL 

BIRMINGHAM 

B&C ELECTRONICS 
51 SIR HILTONS RD 

WEST HEATH, BIRMINGHAM B31 3NH 
New and Used 

Amateur Radio and Computer Sales 
Elete antenna main dealer and commission 

sale items always required 
BRUM 'S PREMIER JUNK SHOP 
Tel: (021) 4752426 

LANCASHIRE 

AMATEUR ELECTRONICS/HOLDINGS G3LLL. YAESU. JAYBEAM, DRAE. DATONG, BLACK STAR COUNTERS. ETC. FT 101 EXPERTS. 
41 ■>—« 6JS6C 6KD612BY7A Original type approved 

f^aflTl valves&ourown Double Balanced Mixerand ■PPl new band WARC Kits for original FT101 MK1-E. S.A.E. List.Full Yaesu range. 15minsJunction 
0 W ^ nfil 31 M6. Free parking. Calf and consult G3LLL *^.*4 without obligation. Holidays? Phone, check we are open before calling. 
031 II 45 JOHNSTON STREET. BLACKBURN BB21EF. (0254) 59595. CLOSED THURSDAY. 

ADVERTISING IN 

HAM RADIO TODAY 

IS EASY! 

CALL DONNA WELLS 

ON 0442 66551 FOR DETAILS 

CAMBRIDESHIRE LEICESTERSHIRE WEST YORKSHIRE 

LOWE ELECTRONICS 
CAMBRIDGE 

Sole U. K. Distributor for KENWOOD 
162 High Street, Chesterton 

Cambridge CB4 1NL 
Tel: 0223 311230 

ELLIOTT ELECTRONICS 
for the Radio Enthusiast 

26-28 BRAUNSTONE GATE, 
LEICESTER. 0 
TEL: 553293 ^ 
Open: Mon-Sat 9.00am to 5.30pm " 

AMATEUR RADIO SHOP 
4 CROSS CHURCH STREET V*? 

^ HUDDERSFIELD HD1 3PT * 
Telephone 0484 420774 

Good range of G4MH YAESU & KENWOOD SB 
plus quality second- -Sfl Qa jWAH hand equipment 

DEVON 

AGRIMOTORS 
Merton CB & Radio Centre 

Merton Garage & Post Office, Merton Nr Oakhampton EX20 3DZ. Tel: (08053) 200 
Open 6 days 9.30-12.30 and 2.30-5.30 (Lunch 1.00-2.30) 

(Sunday by appointment) 
Specialists in 934MHz Supplies of all 27MHz and 934MHz equipment 

Some Amateur Radio Stocked 

DURHAM 

mm 

Communications Centre Units 8a to 8c 
Drum Industrial Estate 

  Chester-le-Street 
COMMUNICATIONS LTD Co- Durharn DH2 1SX voice & data communications TEL: 091 4106969 
• Largest Display in the North East 
• Opens 6 days a week - Ample Parking 
» Mail Order - Large Secondhand Display 

KENT 

?com(UK) Ltd. 
Unit 8, Sea Street, Herne Bay, Kent CT6 8LD. 

Tel: 0227 369464 Telex: 965179IC0M G. 
Fax; 0227360155 

Open Mon-Fri. 9-5.30pm. 
Lurch 1-2 

0sO 

LONDON 

LOWE ELECTRONICS 
LONDON 

Sole U.K. Distributor for KENWOOD 
223/225 Field End Road 

Eastcote, Middlesex HAS 1QZ 
Tel; 081429 3256 

MANCHESTER 
ST COMMUNICATION t SYSTEMS LTD. i (g) ZYCOMM 

AT LAST! Professional repairs service to your amateur radio 
and CB equipment. Any make of radio or scanner. 
Please telephone Steve, Andy or Neil to book in your radio. 

061-736 1705 061-745 7389 
 After Hours 083-627 5005 

SCOTLAND 

JAYCEE ELECTRONICS LTD 

V 

AWhWVfO ,20 Woodside Way Glenrothes 
FifeKY75DF 

Tel: 0592 756962 (Day or Night) 
Open: Tues-Fri 9-5; Sat 9-4; Sunday by appointment 

0 Good range Kenwood & Yaesu etc, plus 
icom Quality Secondhand Equipment 

SERIES DISCOUNTS 

ARE AVAILABLE ON 

REQUEST 

CALL NOW FOR DETAILS 

0442 66551 

NORTHAMPTON NORTH WALES 

VANNER'S 
Scanner and C.B. Centre 

Sales Service and Repairs of Scanners, C.Bs, Phones 
Answer Machines, Radios etc. Agents fo'Gar sx Revco. Bearcat. Uniden. Panasonic. Part Exchange. All items welcome 

34 Gloucester Avenue, Northampton 
Telephone 0604 766704 

T.M.P 
COMMUNICATIONS 
UNIT 27, PINFOLD INDUSTRIAL ESTATE 
PINFOLD LANE, JUCiilEY, CLWYD 

if NORTH WALES 0244549^63 
ICOM YAESU 

ARGE STOCK OF SECONDHAND EQqiPMENT(Changing Daily) 
JPEN THROUGH THE WEEK !1am-7pm excep' Tie5day5 and Sundays 
E3 EXTENSIVE REPAIR/CALIBRATION SERVICE ^ 
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SAVE MONEY ON YOUR 

R iDIO EQUIPMENT 

with fiRGCIS BOOKS 

2-WAY RADIO 
CONVERSION 
HANDBOOK 

• ' f, -i 

SURPLUS 2-WAY RADIO 
CONVERSION HANDBOOK 
- Chris Lorek 
As 2-way radio equipment, used by the 
police, ambulances, etc is replaced, these 
sets become available on the surplus market 
at very economic prices, and they can often 
outperform purpose designed amateur radio 
equipment. In this book, Chris Lorek 
explains how to modify them to amateur 
frequencies. He describes the equipment 
suitable for conversion together with rele- 
vant photographs and sources of supply, 
gives alignment and modification details 
and covers virtually every variety of surplus 
Rye equipment suitable for modification. 
Tnis is the reference and handbook that all 
amateur radio operators have been 
waiting for! 
ISBN 0 85242 946 0 £10.95 

pRAcrtm 
mmm 

rfi/e pc tmn 

PRACTICAL IDEAS FOR 
RADIO AMATEURS 
- Ian Poole 
The author, a regular contributor to Ham 
Radio Today, gives some useful hints 
and tips for amateur radio enthusiasts in 
this book. There are six main sections 
dealing with shack, aerial construction, 
components, circuits and testing. The 
book concludes with useful formulae 
and tables. 

ISBN 0 85242 917 7 £6.50 

ACGU5 BOOKS 
      

SCANNERS 2 
INTERNATIONAL 
- Peter Rouse 
The companion book to the best selling 
Scanners provides even more informa- 
tion on the use of VHP & UHF communi- 
cations bands and gives details on how 
to construct accessories to improve the 
performance of scanning equipment.The 
book is international in its scope and 
contains frequency allocations for all 
three ITU regions, including country by 
country variations. 

ISBN 0 85242 924 X £9.95 

A VHF/UHF Listener's Guide 

Peter Rouse GUI DKD 

SCANNERS 
3RD EDITION 
- Peter Rouse 
A new and revised edition of the most 
comprehensive guide ever published in 
Britain. This book explains in simple 
terms how the VHP & UHF bands are 
allocated to different users. It also covers 
equipment, accessories and aerials and 
explains basic radio theory, modes, and 
simplexandduplextransmissions. British 
bandplans from 26 to 1 300 MHz are a 
major feature of this book, and a review 
section surveys the equipment currently 
available in the UK. 

ISBN 1 85486 006 2 £8.95 

HOW TO ORDER BY POST 

□ 04045 SURPLUS 2-WAY RADIO CONVERSION HANDBOOK  £10.95 
□ 04040 PRACTICAL IDEAS FOR RADIO AMATEURS  £6.50 
□ 04088 SCANNERS 2 INTERNATIONAL  £9.95 
□ 04188 SCANNERS 3RD EDITION   £8.95 

Please add 10%, min. 75p for postage and packing. 
Please make cheques payable to Eddington Hook Ltd and send to the address below. 
I enclose my remittance of £  
Please charge my access/mastercard/barclaycard/visa 

HOW TO ORDER BY PHONE 
TELEPHONE (0732) 357755 Please ask for the Argus Order Dept. 
Quote access/mastercard/barolaycard/Visa. Allow up to 28 days for 
delivery 

Signature  

Name  

Address    

No 

Expiry Date 

Complete details and return form to: 
Eddington Hook Ltd, 406 Vale Road, Tonbndge, Kent TN9 1XR 
Please ensure that all cheques are made payable to Eddington Hook Ltd. 



Yaesu's FT-736R 

Because you never know 

who's listening. 

Why just dream of talking 

beyond earth? 
With Yaesu's new FT-736R 

VHF/UHF base station, you 
can discover some of the best 
DX happening in ham radio. 

Via moonbounce. Tropo. Aurora. 
Meteor scatter. Or satellites. 

You see, the FT-736R is the 
most complete, feature-packed 
rig ever designed for the serious 
VHF/UHF operator. But you'd 
expect this of the successor to 
our legendary FT-726R. 

For starters, the FT-736R 
comes factory-equipped for 
SSB, CW and FM operation on 
2 meters and 70 cm, with two 
additional slots for optional 
50-MHZ or 1.2-GHz modules 

(220-MHz North America only). 
Crossband full duplex capa- 

bility is built into every FT-736R 
for satellite work. And the satel- 

T 9 

lite tracking function (normal 
and reverse modes) keeps you 
on target through a transponder. 

The FT-736R delivers 25 
watts RF output on 2 meters, 
220-MHz, and 70 cm. And 10 

watts on 6 meters and 1.2-GHz. 
Store frequency, mode and 
repeater shift in each of the 
100 memories. 

For serious VHF/UHF work, 
use the RF speech processor. IF 
shift. IF notch filter. *CW Narrow 

Optional and FM wide/ narrow 
IF filters. VOX. Noise blanker. 
Three-position AGC selection. 
Preamp switch for activating 

your tower-mount preamplifier. 

Even an offset display for 
measuring observed Doppler 
shift on DX links. 

And to custom design your 
FT-736R station, choose from 

these popular optional accesso- 
ries; Iambic keyer module. 
FTS-8 CTCSS encode/decode 

unit. FVS-1 voice synthesizer. 
FMP-1 AQS digital message 
display unit. 1.2-GHz ATV mod- 
ule. MD-1B8 desk microphone. 
E-736 DC cable. And CAT 
(Computer Aided Transceiver) 
system software. 

Discover the FT-736R at 
your Yaesu dealer today. Biit 
first make plenty of room for 
exotic QSL cards. Because 
you never know who's listening. 

*CW narrow optional 
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UK Sole Distributor South Mtdlnnds Communications S.M House, School Close, 

Chandlers Ford Industrial Estate, Eastleigh, Hants S05 SBY 7\l: (0703) 255111 
Prices niitl «pecilkiilion5 sulijitl u. chaniro without notice FF-'Sfiu shown with 220-MH* opt.on instnlled. 


