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RX-8 multitude micro int rface
CONTINUOUS TONE CONTROLLED
SQUELCH SYSTEMS
Can this be the answer to 2 metre congestion?



YOU GET MORE AT RAYCOM!
BEARCAT 200XL T

Save money when you
buy this top -of -the range
scanner. 200 memories,
coverage from 66-956* . I

11 MHz, priority channel
monitor, channel lock-
out delay and auto AM/
FM switching go to
make a great package
and we add further value
still.

Choose either a free broadband mag-mount or
a free mast -mount SkyScan scanner antenna
worth £14.95 and a tree cigar adapter kit when
you order your Bearcat (and £30 off RR P!)

£229.99 .. save £49.45 ,

COBRA SR -925
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With coverage from 29-512MHz (with gaps),
16 memory channels, 2 -speed search, high
sensitivity (0.3 mV) and 1 watt of audio this
scanner is ideal for beginner and enthusiast
alike! Raycom adds £30 worth of free antenna,
cable, plugs and sockets anddrops the price to
bring a blistering scanner package to our cus-
tomers. Call now for an information leaflet!

£159.99 .. save £30.00

ICOM IC -R7000

An unbeatable offer from Raycom - £30 off the
retail price and a free Bearcat handy scanner
covering 29-512MHz (with gaps) worth £99.95
- a total saving of an incredible £129.95! Can't
believe it? Send SAE for an information leaflet
and offer details. Raycom Credit Card is avail-
able - just £96 deposit and £36 per month!

£959.00 .. save £130.00 ,

ICOM IC -3210

ICOM's popular dual bander, 25 watts on both
bands, great looking and readable display, full
duplex capability, 40 memories and input moni-
tor for instant repeater check. All you need add
is an antenna and we have taken care of that.

Regular retail prices:
IC -3210 £499.00
Broadband mag-mount antenna £14.95
Total regular price £513.95
Raycom package price £479.00

SAVE £35!
Raycom Credit Card is available on this pack,
just £48 deposit and monthly payments of just
£18! Why wait, send for written details now!

ICOM IC -725
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ICOM's latest addition to the family, the 725
gives a full 100 watts of multi -mode power and
is the second rig to use the DDS (Direct Digital
Synthesizer) system. 10 Hz steps for smooth
tuning, all mode squelch, 26 memories, and
many other features make the 725 the starter
rig for those who want more than a starter rig -
it's unbeatable value - just look!

Regular retail prices:
IC -725 £759.00
FM TX/RX (AM RX) board £40.00
20 Amp PSU £129.99
G5RV 1/2 -sized antenna £14.95
Fist mic £21.00
Total regular price £964.94
Raycom package price £849.00

SAVE £116!
Raycom Credit Card is available on this pack,
just £85 deposit and monthly payments of just
£32! Why wait, send for written details now!

YAESU FT-747GX

HF all mode 100W transceiver, 0.1-30MHz,
with the exclusive Raycom mod improving
receiver dynamic range by 15-20 dB. Turns a
good receiver into a great receiver. Ideal as a
base and particularly suited for mobile/marine
use with ifs light weight and click -stop dial.
Save money with the RAYCOM STARTER
PACK - it's unbeatable value - just look!

Regular retail prices:

FT-747GX £659.00
Raycom RX mod £59.00
20 Amp PSU £129.99
G5RV Y2 -sized antenna £14.95
Fist mic £21.00
Total regular price £883.94
Raycom package price £749.00

SAVE £135!
Raycom Credit Card is available on this pack,
just £77 deposit and monthly payments of just
£28! Why wait, send for written details now!

Yaesu's new dual bander
is ex -stock at last and
packed with features -

dual display, dual band
monitor, 4 VFO's and 42
memories, power saver,
auto power off, CTCSS,
DTMF autodial and a wide
range of options - SAE for
information sheet.

Regular retail prices:
FT -470 £389.00
FNB-10 nicad 7.2v, 600mAH £34.50
Wall charger £17.71

Soft carry case £10.58
Broadband mag-mount antenna £14.95
Total regular price £466.74
Raycom package price £425.00

SAVE £42!
Raycom Credit Card is available on this pack,
just £45 deposit and monthly payments of just
£16! Why wait, send for written details now!

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD, OLDBURY, WEST MIDLANDS B69 4RJ. TEL 021-544-6767, Fax 021-544-7124, Telex 336483 !DENT! G.

RAYCOM
COMMUNICATIONS SYSTEMS LIMITED

RAYCOM gives you more BUYING POWER

ALL MAJOR CREDIT CARDS ACCEPTED. BC,
ACCESS. DINERS. INSTANT CREDIT UP TO
0000 (SUBJECT TO STATUS) WITH
RAYCOM CREDIT CARD (APR 32.9%). FREE

CREDIT ON CERTAIN ITEMS AT MRP. CALL

NOW FOR MORE DETAILS.

ORDERING INFORMATION

WE STOCK ICOM, YAESU, BEARCAT, MFJ
BUTTERNUT, CUSHCRAFT, AEA. TONNA.
NAVICO, TEN-TEC AND WELZ AMONG
MANY OTHERS. CALL FOR FULL UST.

TEL 021-544.6767
PHONE BEFORE 4PM FOR NEXT DAY
DELIVERY BY COURIER (El 5.00) - OR 2PM

FOR DELIVERY BY POST (00.00 P&P).
PLEASE ALLOW TIME FOR CHEOUES TO

CLEAR. MANY OTHER ITEMS IN STOCK.
PLEASE CALL FOR MORE INFO AND FOR

EXTRA SPECIAL DEALS!

INFOLINE 0836-771500 5-9pm (weekdays)

OPENING HOURS 9-5.30 MON TO SAT.
LATE NIGHT FRIDAY TIL 7 P14.73 DE RAY

G4K2N, JIM G8ZMP AND JULIAN.
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Packet Radio
Roundup

Well, it seems the RSGB have seen
the wisdom of introducting packet
radio into the Project YEAR (Youth in
Electronics via Amateur Radio) effort.
For those not in the know, Project
YEAR attempts to get newcomers
interested in amateur radio, and is
funded mainly by the DTI and UK
industry, together with coordinating
effort by the RSGB. Following the
latest joint DTI/RSGB industry meet-
ing, it is pleasing to see the RSGB
have included packet radio in their

of many individual amateurs, with
stations often being linked to each
other by the generosity again of the
many Network Node operators, the
end result being an efficient nation-
wide chain offering reliable message
handling. Great for getting informa-
tion about the latest DX stations on
air, what's been happening on 6m,
and when the next club meeting
takes place. In the early days,
amateurs also found this medium
was great for advertising their surplus

Chris Lorek G4HCL looks round the packet scene,
and sees as far as Gibraltar.

intended draft syllabus. The impres-
sion gained by many amateurs ob-
serving the early days of Project
YEAR was that HF QRP was the 'in'
thing for getting youngsters inter-
ested, a view some people disagree
with. This is because most schools
have at least one computer, and the
kids know how to use it; they don't all
know how to use a morse key to fight
through HF QRM with their 2W
output.

The syllabus carries items such
as the need to know about the
rudimentary elements of a packet
radio system, a network, a digipeater,
a node and a mailbox, as well as a
further section requiring the student
to know the basic elements of a
packet station such as the trans-
mitter, receiver, antenna, feeder,
keyboard, visual display, computer,
terminal node controller, and power
supply unit. Maybe soon the new
'incentive' or 'student' licence
holders will be able to teach the 'old
hands' who've passed the RAE a
thing or two about communication!

The Network
The BBS network is currently

placed on air through the generosity

rigs, sometimes to the displeasure of
BBS system operators who felt it
contravened their licence require-
ments. This has all been ceased now,
but a new form of message seems to
be on the increase, that of stirring
things among the national Society
and its officers, equipment suppliers
and their staff, and many other
individuals through the use of 'open
letters'. More than one BBS system
operator has threated to shut his
system down if this carries on, which
of course he is perfectly entitled to do
for whatever reason he wishes. So
let's make sure one or two hotheads
don't ruin things for everyone else.
Perhaps one answer is for BBS
operators to erase these messages as
well to prevent them being forwar-
ded? The real answer is not to abuse
our valuable network, as in the end
no-one gains.

New Products
Still no news on the new

TNC-320 packet/Amtor TNC, except
that a pcb exists but with no sur-
rounding hardware. As soon as it's
ready, we'll be testing it in HRT.
Following on from last month, I've

been informed that an internally fitted
9600 baud modem will soon be
available to allow the packet whizz -
kids to reach the staggering heights
of 9600 baud packet even more
easily. This modem will simply plug
into the existing modem disconnect
header of the pcb of TNC-2 clones,
removing the current need for wiring
modifications. As soon as it becomes
available, this column will of course
feature a report plus the odd photo-
graph or two (it's about time we had
a few of them).

I'm continuing to check the suit-
ability of various transceivers for
9600 baud compatibility, both on 2m
and 23cm. It's possibly ironic but the
earlier crystal -controlled sets or old
mixer -type synthesiser equipments
often interface with the 9600 baud
requirement of direct transmit modu-
lation better than some of the later
synthesised do -everything sets! The
need for a separate Tx oscillator, due
to the continuous Tx data present on
receive to prevent oscillator 'pulling'
on the Tx switching, is often absent
in many current sets, these normally
using a combined Rx/Tx voltage -
controlled oscillator. If the Tx
modulation to this is simply switched
off on RX, the initial TX rise will often
need a longer Tx Delay setting to
allow the oscillator to stabilise, reduc-
ing the advantage of a fast data rate.
I understand a modified eprom may
soon be available for fitting in the
modem to overcome this, so watch
this space.

As some amateurs are unsure of
going inside their sets to connect
these modems, remember that we
already have sets with 1200 baud
packet connections available from
the mic socket (Rx audio, squelch
busy line, Tx audio and PTT), maybe
soon we'll have a data input/output on
one of the mic connector pins present
either in new equipment or as a
simple modification to existing sets.
Making fast baud rates easy to use
may be the answer to the most
common problem in many areas -
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that of congestion due to the sheer
popularity of packet.

Packet in Gibraltar
Jim ZBOD kindly sent me some

information about packet activities in
ZB land. A digipeater and mailbox has
already been set up by ZBOD and
ZB2BL (although Jim doesn't say
which callsign it uses) which is
placed right on top of the rock at
420m ASL, running 25W into a 3/4

wave ground plane. It's positioned at
the site of the 6m ZB beacon. The
packet box can link between EA7H in
Huelva which is 100 miles west, and
EA7B in Almeria which is 160 miles
east, not an easy feat considering
EA7B only runs 2W into a similar
groud plane. Maybe a 6m packet link
could be next, hence allowing us UK
amateurs to link into it. Jim asks if
anyone can help him with inter-
national forwarding links and/or any
available BBS software which in-
cludes its source code, he can be
reached through PO Box 6, Gibraltar.
By the way, the prefix ZB2 is com-
monly associated with Gib, but many
amateurs don't realise that the ZBO

I
AR.

c el°

series is their Class B equivalent, the
current series going form ZBOA
through to ZBOW.

End of Message - CTRL -Z
At the time of writing, the

national Data Convention at the
University of Surrey is just around the
corner. Next month I'll be detailing
what happened there involving the
packet scene, together with details of
the South Coast 23cm/70cm/4m
linking network designed to take the

inter -node traffic off 2m. If you'd like
your group's activities given a men-
tion, or even your views on what
packet is or should be all about, then
I can be reached via packet with a
message routed to G4HCL @
GB7XJZ. If you prefer pen and paper,
then letters addressed to Chris Lorek,
c/o HRT Magazine at the editorial
address will also get to me, but please
note that my callbook address is not
correct. Till next month, 73 de
G4HCL.

(REVCO WHEN QUALITY COUNTS
REVCONE The UK's favourite discone composed of traditional British

quality engineering.
The REVCONE works well without exaggerated advertising
claims. It is designed to cover 50to 500MHz, and thousands of
satisfied users will testify to its efficiency. Unlike some
manufacturers we do not claim a wider frequency coverage.
and we do not quote inflated figures for gain. A gain figure is
meaningless unless the reference point is stated.
Optional vertical whip feature: It is possible to fit a vertical whip
section to a discone. We do not want to give you the "hard
sell" where this vertical element is concerned, but there is
some evidence that it may improve the performance of the
antenna around the resonant frequency of the whip. That's
why we make it an optional feature.
Another option is the N -type connector instead of the popular
S0239. N -types give a better UHF performance, but they cost a
bit more. The choice is yours.
Because the REVCONE is British -made by a Company which
has been in business for 30 years, you buy with confidence,
knowing that there is back-up should anything go wrong.

WIDE -BAND PRE -AMPLIFIERS
The problem with omnidirectional wide -band antennas is their lack of gain.
The REVCO PA3 range of wide -band pre -amplifiers complement the antennas and
compensate for their short -comings.
The basic specification of the products is similar: coverage 20MHz 1GHz, at 1GHz,
minimum gain 13dB. noise factor 5.5dB. Choose from a mast -head version (PAD) or a
standard die-cast box style IPA311 Best results are normally obtained from the masthead
model which gives a boost to weak signals which would otherwise have been lost in the
feeder cable. Also feeder cable noise is not amplified which is the case if the amplifier is
mounted at the base of the feeder. On the other hand, the die-cast box version

requires no special installation and is readily taken out of circuit. The
masthead model is supplied with a special power unit which feeds the
DC supply into the antenna feeder. No psu is provided for the PA31 as any
9-15v DC source is suitable !current requirement about 25mA I.

The PA31 finds application in instrument work, e.g. input
to spectrum analysers, boosting the output from signal
generators to give a low -power Tx.

The standard version of the PA31 hasBNC sockets and
is designated "PA31;13"; available to special order
N type sockets i"PA31;N") or S0239 ("PA 31.S").
A special feature of the PA3series is a high-pass filter
to attenuate frequencies below 20MHz: high -power
HF & MF broadcast stations can be very troublesome,

RADAC

This Wide -band antenna offers an interesting alternative to the
discone. It is simply an array of dipoles, but the clever bit involves
arranging the dipoles to maximise bandwidth and minimise
interaction. The RADAC can be set up for a range of frequencies
from 27MHz to 50D MHz, and because very good impedance
matches can be obtained the user can specify any six frequency
bands in this range for optimised performance, either for receiving,
or more usefully, for transmitting. For example, all the Amateur
Bands from 10M to 70CM can be covered in one antenna. If you are
in the PMR business, the RADAC can be customised for your needs.
Aircraft listening enthusiasts can specify VHF a UHF Airbarvi
coverage
What a versatile antenna, Design and engineering excellence from
REVCO,

ON -GLASS ANTENNAS
This type of antenna mount has been around for a long time, but they are very difficult
to produce successfully at VHF. The Cellular Radio Industry has popularised the
glass -mount, but there are fewer design problems at 900MHz, because the coupling
assemblies are small. REVCO's extensive experience in making the UK's best Cellular
On -glass has lead to the production of superior quality VHF and UHF models Here
are a few facts which you should know.
Coupling efficiency: apart from the question of effective power transfer to the
outside world, you don't want too much RF floating around inside the car, do you?
Not health for vehicle electronic systems, and possibly not good for humans either.
REVCO glass mounts feature very efficient power transfer.
Sticking power: no good if they fall of half way home. A properly installed REVCO
stays on. Should you change your car, a ref it kit is available.
Simplicity: Some of the competition has a multitude of loose components: the
REVCO has 2 pre -assembled parts: inside and outside. What could be simpler?
Weather-resietence: REVCO antennas are made from corrosion resistant materials

so you can leave them out in the rain with conf dence It is not necessary to plaster
ithe product with silicone rubber to keep the water out.
The REVCO glass mounts do cost a bit more, which reflects these superior
features.

REVCO also make a full range of mobile antennas for frequencies from 27MHz to 950MHz, and new products are constantly under development.
Contact your local Dealer or in case of difficulty write, phone or fax. Trade enquiries welcome.

Revco Electronics Ltd, Old Station Yard, South Brent, S Devon TWO 9AL Tel: 0364 73394 Fax: 0364 72007
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Aerial Catalogue
Aerial Techniques of Poole have produced a new,

enlarged catalogue with a complete list of their varied
aerial and accessory stock (television receivers as well
as radio aerials) and details of their enquiries and
consultancy service.

The catalogue is a handsome job, A4 size, profes-
sionally printed and illustrated on white paper with a
laminated card cover, details, specifications and a
separate price list.

Although there is little specifically in the amateur
field, the catalogue includes aerials for marine, PMR,
and aircraft bands, as well as a range of FM radio and
broadcast TV aerials and masthead preamplifiers. Also
available are upconverters and downconverters for TV
dxing, satellite receivers, filters, rotators, brackets, and
even a range of small televisions.

The catalogue is available from Aerial Techniques,
11 Kent Road, Parkstone, Poole, Dorset BH12 2EH by
return for 75p.

CURRENT
CATALOGUE

AERIAL
TECHNIQUES

11, Kent Road. Parkstone, Poole, Dorset BI112 2E11
Tel; 0202 738232

Murder Hunt
Dyfed/Powys Police are appealing to radio

amateurs who were in the South Wales area
between 19-29 June in connection with the
double murder of Peter and Gwenda Dixon on
Thursday 29 June.

The Dixons were found murdered near the
coast path outside Little Haven, Pembrokeshire.
Peter Dixon was a keen amateur and had been
operating mobile using the callsign GWOHFQ.
The police would like to hear from any amateur
or SWL who worked or heard GEOHFQ during
that time.

It is also known that a man used Mr. Dixon's
National Westminster Bank service till card in
Pembroke, Carmarthen and Haverfordwest over
the next three days. He is described at 5ft 8in to
6ft tall, 30 to 45 years old, suntanned and
unshaven, with a rucksack and a gent's cycle
with straight handlebars. An artists impression
shows him wearing long hiking shorts, a short -

sleeved shirt and heavy lace -up boots, but, of
course, he may have dressed differently at
different times.

Any information to Police HQ, PO Box 99,
Hangunnor, Carmarthen, Dyfed SA31 2PF. Tel.
0267 236444 or to your local police station.

18 and 24MHz Open To Amateurs
On June 30 the Department of Trade and Industry

announced changes to the A licence allowing additional
types of transmission and higher power on the 18 and
24MHz bands.

WARC 1979 agreed that these bands - 18.068 to
18.168 and 24.890 to 24.990 MHz - should be
transferred to amateur on a primary basis. To protect the
then current users while replacement frequencies were
being found for them, the new bands were made
available to Class A license holders with limitations on
the type of transmission, power limits and antenna
characteristics, subject to causing no interference to
other services.

From July 1 these bands have been open to Class
A operators with all permitted transmissions, subject
to the usual maximum power limit of 20dBW carrier or
26dBW pep.

The internationally agreed bandplan in Region 1 is
as follows: CW only: 18.068 to 18.100MHz, 24.890 to
24.920MHz; CW and RTTY: 18.100 to 18.110MHz,
24.920 to 24.930MHz; CW and phone 18.110 to
18.168MHz, 24.930 to 24.990MHz.

Full use of the two bands will put a new complexion
on HF operation and, we hope, will lay to rest for a while
both the idea that amateurs will be gradually shouldered
off the bands by commercial interests. The demand for
bandspace is increasing, indeed, but new modes of
communication under development should also stretch
the available bandspace so that there is enough for
everyone.
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New Kit Modules
Jandek is a new company specialising in kits based

on a modular approach so that the homebuilder can
take advantage of as many or as few modules as
required, combined either with each other or with self -
designed circuitry.

Initially the kits will be devoted to receivers and
QRP, but Jandek hope to add basic test equipment to
the list quite soon.

Each kit includes a tinned pcb and 11 board -
mounted components, with instructions, technical
information and suggestions. All but one of the current
modules is under a fiver, and we hope to be able to
review the range within the next couple of months.

A full leaflet can be obtained from Jandek at 6
Fellows Ave., Kingswinford, W. Midlands DY6 9ET. Tel.
0384 288900 (evs and wkds).

South Yorks Roster
An update received this

week from G 3ZHI on radio
clubs and groups in South
Yorkshire. Raynets and
Packets here; see Radio
Tomorrow for the Clubs.

Raynet in South York-
shire: Country controller
G 60PM; Sheffield B.

Cooper G8RWV, 26 Rich-
mond Ave., Sheffield; Don-
caster Raynet and Cir-
coates Rally P. Smith
G4ZWQ, 23 Florence Ave.,
Balby, Doncaster. Tel.
Doncaster 857526; Barns-
ley C. Burton G8EGL (the
Lindales, Barnsley. Tel.
Barnsley 281855.

Repeaters in South
Yorkshire: GB3NA, BG 3SY
UK FM Group (northern), L.
Laughton G4UAN, Clare-
mont, Main St., East
Ardsley, Wakefield, W.
Yorks. Tel. Wakefield
822579. RSGB Regional
Coordinator: K. Fisher
G6LMR, 26 Manilla St.,
Sunderland, Tyne & Wear.

RSGB Regional Repre-
sentative: P. Coates
GOCOA, 1 Ash Brow, Flock -
ton, Wakefield, W. Yorks.

YAXPAK Yorkshire
Packet Group GB7YAX-2 D.
Vickers G4SEQ, 48 Brom-
ley Rd., Hanging Heaton,
Batley, W. Yorks. Tel.
Wakefield 440062.

New muTek Models
The first release in

muTek's new range of linear
frequency transverters, is
the Mk II version of the
TVVF 50c. This transverter
will enable operation on 6
metres from a 2m IF. Out-
put is 25W pep from a
rugged power mosfet. The
transverter is fully protec-
ted against high vswr and
has rf alc allowing a 40dB
range of input drive level
without internal adjust-
ment. The maximum drive
level is 10W.

The receive amp is
based on a balanced pair of
BF988s with excellent sen-
sitivity and strong signal
handling. The prototype
will be on show for the first
time at the Woburn Abbey
Rally.

Models in the range will
all operate from a 28V
supply, and will include
models for 6m, 2m, 70cm
and 23cm, with options for
2m and 10m IF.

Following this will be a
replacement front end
board for the (corn IC202
series portable trans-
ceivers.

Further information on
all items and catalogue
from muTek Ltd., PO Box
24, Long Eaton, Not-
tingham NG10 4NQ.

Brummies Off
Again

The University of Bir-
mingham Radio Society is
mounting a DXpedition to
Scotland from August 26 to
September 2 under the call -
sign G8IUB/GMBIUB. Oper-
ation will be on 144MHz
and possibly 50MHz.

The trip commemor-
ates a vacation trip from the

Lake District through Scot-
land in 1962, at which time,
points out their letter,
"none of (the present
voyagers) were born". No
postgrads tagging along,
then?

Enquiries, offers of as-
sistance etc. should be sent
to the Club Chairperson
Richard G1GUH QTHR or on
packet to G 8IUB at
GB7SUT.

More Morse Memory
ICS Electronics are introducing a number of new

products by AEA, manufacturers of the PK-232
multimode data controller.

In the MM -3 morse memory keyer, AEA "have re-
entered the morse keyer market with every feature of
every morse product that they have built over the years
all rolled into one. The device has an RS232 computer
interface, and can give practice QS Os without going on
the air by employing its random code group proficiency
trainer, random four letter word (no jests, please. We're
sure they've checked it . .1 generator and QSO
simulator based on AEA's Dr. QSO program for the
Commodore 64 micro.

The memory keyer has 2 to 99 wpm speed
selection, approx 8,400 characters of storage divided
into 20 memories which can hold messages as long or
as short as required. Memory can be expanded to
36,000 characters, and is battery backed. The keyer
acts as a complete contest keyer with automatic serial
number insertion and incrementing, toggling between
pot or keypad speed control, and has remote switches
for four of the memories. It can be programmed as an
automatic beacon.

ICS Electronics Ltd., Unit V, Rudford Industrial
Estate, Ford, Arundel, W. Sussex BN18 OBD. Tel. 0903
731101.
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Pat and John Retire
- New Teledata
Group Faces
Two stalwarts of the

British Amateur Radio Tele-
data Group, Pat and John
Beadie, are retiring from
their posts on the BARTG
Committee after many a
year of work on the group's
behalf.

Pat and John have been
very much the public face
of BARTG as membership
secretary and sales officer
and the group renders its
sincerest thanks.

As often happens
when pillars of a Society
retire, the two jobs are
being taken over by three
people.

The new membership
secretary, for enrolments
and renewals, will be Ann
Reynolds G6ZTF, 169 Ball
Green Rd., Coventry, Warks
CV6 7GW. Components
and software sales will be
the province of Ted Hatch
G3ISD, 147 Borden Lane,
Sittingbourne, Kent ME10
1BY, and publications, in-
cluding the range of Begin-
ners' Guides, will be
handled by the Group's
editor, Peter Adams G6LZB,
464 Whippendell Rd., Wat-
ford, Herts WD1 7PT.

These appointments
will take place from Novem-
ber 4, the date of the
Group's AGM.

New For Old
A new bi-monthly mag-

azine for vintage radio buffs
will be in publication from
August 22. Named Radio
Bygones, it will cover ama-
teur radio, domestic radio
and tv, all manner of com-
mercial, military, aviation
and marine comms from
the days of Hertz and
Marconi onwards up to the
recent past. Editorial will
include restoration and re-
pair, history and nostalgia,
and guides to collections,
exhibitions and exhibits,
with colour pictures.

The Editor will be Geoff
Arnold, formerly editor of
Practical Wireless, who first
became interested in radio
during World War II. Radio
Bygones will incorporate
Chas Miller's domestic
radio journal The Radio-
phile, and will be available
by subscription, and over
the counter at selected
museums and specialist
outlets, priced £2.20 per
issue or £12 for a year's
subscription of six issues.
Sample copies of the first
issue will be available for £2
from the publisher, G C
Arnold Partners, 8A Corfe
View Rd., Corfe Mullen,
Wimbourne, Dorset BH21
3LZ, tel. 0202 658474.

Back in the Belfry
This year's RSGB HF Convention will once again be

held at the Belfry Hotel (just east of Oxford near to the
M40) on Sunday October 1 at 9.30.

As well as the usual attractions, the convention will
feature the presentation of the Young Amateur of the
Year Award 1989 in the presence of representatives
from the DTI, RSGB, Navico, Cirkit and last year's
winner Andrew Keeble G1XYE. RSBG stands will
include HF and HF Contests, EMC and propagation
studies, and a Planning Panel Clinic if a panel member
is available. There is a program of lectures from 10.30
and DX slide shows from 4pm, including one on Steve
Telenius Lowes' Cocos Keeling DXpedition, featured in
HRT's June 1989 issue. That should be good in colour.

The programme is provisional at present. Further
information is available from the RSGB or from Don
Field G3XTT, QTHR, tel. 0734 724192.

Derby Contest
Points

Derby DARS has pub-
lished the results of its 3rd
Annual National 144/146
MHz contest held on 12th
March this year.

The winner in section
one (full legal power limit) is
GOFEH/P from Derbyshire,
multiple operation, with a
score of 17,376 points. In
second place and highest
single -operator station is
G2EUU/P from Leicester-
shire with 12,870 points.

The section 2 (30W

maximum output) winner is
G4RLF/P from Wiltshire
with 11,088 points, runner
up is G 7APD/P from North-
ants with 10,584 points,
both multiple operators,
and close behind is the
leading single operator,
G4ARI with 10, 530 points.
The leading SWL is D. Gil-
bert from Surrey with 288
points.

Complete details can
be had from Derby DARS by
sending an SAE to Mike
Sharp G4XPE, Derby
DARS, 119 Green Lane,
Derby DE1 1RZ.

RAE Classes
Avondale Evening Cen-

tre, Heathbank Road,
Cheadle Heath, Stockport,
Cheshire SK 3 00U will be
running Morse and RAE
courses from September on
Monday (Morse) and Tues-
day (RAE) from 7pm to
9pm. The course tutor will
be Rik Whittaker G4WAU,
and further information is
available from him evenings
or weekends on 061 477
2382 or from Avondale
School on 061 427 4703.
Enrolment will be taking
place from Monday 18 Sep-
tember.

The City and Guilds
765 RAE course run by
Clacton Adult Education
Centre, Green Lodge, 180
Old Road, Clacton on Sea,
Essex will begin on Wed-
nesday 20 September at
7pm at the Colbaynes
School High School, Path -
field Road, Clacton branch.
Course tutor will be Jeff
Harris G3LWM, who can be
contacted by post only at
21 Waltham Way, Frinton
on Sea, Essex C013 9JE.
Enrolment week is 11-15
September at Green Lodge.

Tel. Clacton 424151.
A course will be run at

the Duston Upper School,
Berrywood Road, Duston,
Northants from 19Septem-
ber. Enrolment will be by
post during August, and in
person on August 31 and
September 1 from 7.45 to
9pm.

Further details can be
obtained from the Com-
munity Office at the school.

RAE classes in South
Yorkshire: information from
the following: Barnsley Col-
lege: J. Longstaff G3VJR,
23 Harlington Rd., Alwick
on Dearne, Mexborough.
Tel. Mexborough 585965.
Rotherham College: R.
Rush G4CRE, 8 Sheaf
Place, Worksop, Notts. Tel.
481310. Doncaster Col-
lege: M. Fowler G8XTU, 6
Harcourt Close, Bessacar,
Doncaster. Tel. Doncaster
531365. Stocksborough
College: P. Stables G4MRU,
54 Harvey St., Deepcar,
Sheffield. Tel. Sheffield
886083. Mexborough
ARS: E. Rogers G3MWN, 7
Buckleigh Rd., Wath upon
Dearne, Rotherham. Tel.
Rotherham 873211.
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Aerials and Apples
New from AEA through ICS Electronics is the

AT -300 Antenna Tuner. Features includes a large low -
loss enclosure designed to maximise RF reaching the
antenna, balanced and unbalanced outputs, built in
dual -needle SWR meter and low-pass, low -harmonic
design to minimise chances of tvi and allow a wider
range of impedance matches.

Also new is a PK-232 driver program for the Apple
Macintosh. MACRATT includes FAX and is mouse -
driven. MACRATT runs the PK-232 in host mode and
will run under Multifinder. There are ten marco keys
which can be used for RTTY, Amtor and morse. The
program runs with the 512K, 512e, Plus, SE and MAC
II models.

ICS Electronics Ltd., Unit V, Rudford Industrial
Estate, Ford, Arundel, W. Sussex BN18 OBD. Tel. 0903
731101.

Calling Old Dunstables
Dunstable Downs Radio Club is coming of age.

Founded in a pub on Dunstable High Street in December
1968, the Club reaches its 21st birthday this year. To
celebrate, the Club wants to contact all its old members
to invite them to the birthday celebration on November
18th. Overnight accommodation has been arranged at
a local hotel at very reasonable rates (they don't say

whether or not this includes the original pub).
The committee would be pleased to hear from old

(and, no doubt, present) members whether or not they
are able to attend the dinner. Please contact the
Secretary, Tony Kelsey -Stead GOCOG QTHR or tel 0582
508259 or the Chairman Clive Asquith G4END on
0582 27907.

Here's wishing DDRC a merry celebration in
November and 21 more prosperous years.

CLUES ACROSS
8 Equipment used in cars (6,4)

9 Mountain top, district in Derbyshire (4)

10 CB name? (6)

11 Close to unmarried girl, not quite a hit (4,4)

12 Directional Antenna, oak in old cottages? (4)

14 Little Sally in works all nations 131

15 Additional parts, passer mixed up 161

17 Some frequencies are not exclusive, they're . (61

19 What Gs can do that SWLs cannot 181

21 Where I see slow scan images (2,2,t1)

23 Spreads out from like radio signals (81

25 What to do with a rag? (4)

27 Gearwheel, partly cognisant (3)

28 Continent, of which we are part (6)

30 Jack is one sort, mains is another (4)

31 Part of brother, means additional, alternative (5)

32 Computer animals with long tails (41

CLUES DOWN
1 Turn, as in beam (6)

2 Seek and you will . . (4)

3 Repeaters can be operated forward or 18)

4 What the 'S' meter measures, relatively (6,9)

5 Satellites, Academy awards? (6)

6 Turn maps around to find meat in tins (41

7 Ah less about trouble or bother (6)

13 To get from YL to XYL you have to do this 15)

16 Where you would find maritime mobile 12,3)
18 Small portable transceiver (4,4)

20 Non-professionals? In name only! (81

22 V phonetically speaking (61

24 Anticipate, be pregnant (6)

26 Payment, rate for the job, make war (4)

29 Computer animals with horns and memory (4)

CS OS S WaRD
This is the HRT Pilot Puzzle. Do you like having a crossword to
while away the odd ten minutes while you wait your turn on the
net? Answers next month. Or would you rather have had them
this month? Surely something can be arranged . . let us know.W NW=MENNEN= MIMI II II  

MMIIIMM MEM=
 III MEM MEM MEM= II .

EM... MIUMMEMM  II 
EMI= EMMIIMMEM  M
MIME MEM MEMOIR
 II II   M 
MOM MEM= MOMII      

10

30

HAM RADIO TODAY OCTOBER 1989 please mention HRT when replying to advertisements 9



0
ICOM

IC -725 Budget HF
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1111

 General Coverage Receiver
 105dB Dynamic Range
 100W Output

 DDS System
 26 Memories
 Scanning

The new ICOM IC -725 budget H.F has been
produced due to the demand for a simple, high
specification transceiver. Despite the limited
features, compared to more expensive equipment
this set retains a superior level of technical
performance necessary to operate on the H.F.
bands today.

Additional features include Noise Blanker,
Pre -amp, Attenuator, AGC and RIT. The DDS
Sytem (Direct Digital Synthesizer) ensures fast
Tx/Rx switching times, ideal for Data
Communications. An A.T.U. controller is built

 CI -V Computer Control
 Semi Break-in

into the IC -725 for use with the AH-3 H.F.
Automatic Antenna Tuner for mobile or base
station operation.

Accessory options available are the PS -55
20A P.S.U., AH-3 Auto Antenna Tuner, UI-7 AM Tx.
FM Tx/Rx Unit, FL -100 500Hz CW Filter,FL-101 250Hz
CW Narrow Filter and SP -7 External Loudspeaker.

For more information on the IC -725 budget
H.F. and other ICOM amateur equipment contact
your nearest authorised ICOM dealer or phone us
direct.

 

Icom (UK) Ltd.
Dept HRT. Sea Street, Herne Bay. Kent CT6 8LD. Tel: 0227 363859. 24 Hour.
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ICOM have a winning line-up for fixed, portable and mobile
operations. The deluxe "75" series of transceivers offers a
new standard of excellence from VHF to UHF communica-
tions. Each compact all mode unit delivers maximum
performance, reliability and ease of operation.
The "75" series transceivers feature 99 tunable memories,
twin VFO's, pass band tuning, I.F. notch, noise blanker and
CW break-in. The scanning modes include memory scan,
mode scan, programmable scan and frequency skip.
These transceivers can be used in a variety of ways, for
propagation experiments, satellite communications,
moonbounce, D'xing or straight rag chewing contacts.
When high speed digital systems such as PACKET or AMTOR
data communications are used then the ICOM DDS system
provides a lock -up time of just 5msec.

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

144MHz multimode is also available as a IC -275H 100 watt
version, which requires an external AC supply.

70cms
Enjoy 430MHz operation with the 25 watt IC -475E, or go high
power using the IC -475H. An optional CT -16 Satellite
Interface Unit is available for combining ICOM "75" trans-
ceivers for easy tuning.

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

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

Helpline: 0800 521145, t,1c F 0900

Icj rut p e c ll (unnol oe U sea by cleaief 0. fog nc

Datopost: ,e3fIlt d,lv V.,h(

Visa & Mastercards: ep. 0 e 'c, OJ dept R VISA
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Letter of the Month
Our organisation is a CB radio user
representative group at the DTI
meetings held in London but, having
made that statement the one thing
that we CBers and Amateurs share
apart from the radio spectrum is the
DTI's classification that we are all
"hobbyist" users.

At the June DTI meeting we CBers
were offered three different options
with regards to our licences.

1. Centralised issue (from Chesterfield,
we assume).
2. A single payment for a "lifetime
licence".
3. No licence at all with no payment(s)
due.
The user groups after great
consideration opted for number 1. We
felt that the extra revenue generated
from the DTI not having to pay the Post
Office counter service charge (around
30% from each licence fee paid),
would offer the DTI more financial
backing to clean up our part of the
radio spectrum. Also the groups were
and still are concerned for the future of
our old 27MHz UK FM system as
without the annual revenue the DTI
may need to go to the Government for
financial aid, which would leave the
way open for the Government to "get
rid of" this problematic frequency in
favour of the European CEPT system.

However, when we questioned the
DTI about these options and asked if
options 2 and 3 had been offered to

the Amateurs they replied "No". So
why not, if we are all "hobbyist"
users? And why shouldn't the
Amateurs be given the same freebee
chances as CB?

It clearly would not affect the way
in which you gain your qualifications
for the A and B Licence, but instead of
it being issued by rotation through the
Chesterfield computer, it could be
issued via the City and Guilds, or in
another way. It would not affect your
Amateur status or leave the way open
to every Tom, Dick or Harry. Your
systems would still be safe! I would be
very pleased to read the replies in your
letters pages from your readers.

Please don't start saying that we
should contact the RSGB as we have
tried on a number of occasions with
other questions and for information,
and we have never ever received a
reply. We are, however, very interested
in knowing what amateurs think of this
idea.

And although I am not myself a
radio amateur I do enjoy reading your
magazine from cover to cover. Thank
you for an excellent publication.
- Ian Oliver, Monitoring Service of
Great Britain, National Publicity and
Public Relations Officer.
It all comes down to money in the end,
and I certainly agree that revenue is
needed to support the DTI if they are to
support us. I will leave it at that for
now: what do amateurs think of this
differential treatment?

Gentlemen and the Law
It is obvious to me, after 6 years as

a licenced amateur, that the universal
"gentlemen's agreement" band plans
are nothing more than pretty printed
cards for supply free by various
amateur mags.

It is time for stronger measures. I
believe that there are already too many
laws, but if people are in the main not
prepared to act in accordance with
gentlemens' agreements, then the only
recourse is to force them.

The rule only has to be simple:
failure to operate a station in the
appropriate mode designated by the
band plan should mean licence
suspension for three months and a
£100 fine.

I find the worst offenders are
nearly always RTTY stations. Also, on
many occasions I have found my QSOs
interrupted by morse maniacs. I use
both RTTY and morse myself, as well
as phone and FM, so I have no axe to
grind.

I don't do these things myself and I
expect the same courtesy back.
Unfortunately it is not an idea that
meets with universal approval. It only
needs a few operators in every IARU
country to get into these ways, and the
whole thing goes up in smoke.
J D Bolton, Timperley, Cheshire.

Band plans are purely voluntary. The
licence only states what modes can be
used inside the band. The national

We regret that Ham Radio Today cannot
reply to queries individually. Every month
we publish a section of the most
interesting. We will endeavour to answer
straightforward queries about the back
issues index if readers enclose an SAE and
much patience. It helps if letters and back
issue enquiries arrive on separate sheets of
paper, although the same envelope can be
used.

radio societies have decided that it
would be a good idea to split up the
various modes into different areas of
the band, and in general, but by no
means always, it is in operators'
interests to stick to the band plan. -
G3YZW

"Does Crime Pay?"
I have been a radio user for the

last 18 years. After eight
housebreaking attempts on my home
in ten weeks I was advised by the
police to move home or get rid of my
radio gear. This was after spending
£300 on alarm equipment.

I have now moved to another town
and I am thinking of going back to
valve equipment and selling my Yaesu
rig. At least you can't climb out of a
third floor window with a Racal RA17
under your arm in a plastic bag. Have
any other readers solved the problem
of how to hide an HF beam?
- Please don't print name, radio
engineer, Greenock.

Moving to a place with a lot of tall
trees round it springs to mind.

A Voice Listening In The
Wilderness
Five or six years ago I acquired a

10m rig in the hopes (still unfulfilled) of
getting that 'A' license. It was a Belcom
LS -102L all -mode 10m transceiver,
with a frequency range 28 to
29.999MHz.

It has not been used for
transmitting on 10m, only listening, not
all that successfully so far.

But if the DTI's latest "authority"
(HRT August 1989, page 6) means
anything, then no-one can use this rig
at all. Is that what they want? Can it
legally be used on 10m at all?
- Yours in puzzlement, Aberdeen.
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To the best of our knowledge, no.
Single -band 10m transceivers in the
UK can only be built or owned by
individual amateurs for their own use,
and they must operate within the band
28 to 29.7. Private conversions can be
made from legal CB gear so long as no
extra modes are added (this restricts
such conversions to FM); any
transceiver operating on 10m and any
other amateur band is quite legal. But
single -band 10m gear cannot be legally
bought or sold without DTI approval.
The position on commercial 10m sets
bought 'in ignorance' is not entirely
clear; the DTI would like people owning
such sets which otherwise conform to
amateur use to apply for a personal
authority to own the set.

The crux is that for many years
these sets were not legal, but the fact
lay largely forgotten. For various
reasons, this has become a live issue
again and many owners had acquired
one of these sets by purchase or
conversion without realising that they
were breaking the law (or at least the
letter of the law).

If your set runs above 29.7MHz, or
it runs on 10 metres only, and you
bought it, then it would seem to be
illegal. The DTI have assured us that
they are not wishing to harrass ama-
teurs, and that individual authorities to
own and operate will be issued to
amateurs who apply. Be this as it may,
we know that amateurs are feeling
harrassed, and that our writer is yet
another who wants to know what his
position is without revealing his
identity. We know that another
amateur who wrote to us in a similar
vein was afterwards contacted by the
DTI to tell him that he was breaking the
law. Did he feel harrassed? You bet.
The fact that an authority to continue
to own and operate his set (which
conformed to amateur specifications in
every way) was then immediately

issued was a thin palliative after
suddenly receiving the 'official letter'
out of the blue.

This is not a happy state of affairs,
especially when amateurs and amateur
suppliers believe that they are seeing
downright dodgy CB sets changing
hands apparently ignored by the same
authorities who are tapping on their
shoulders.

It is certainly true that the change
in the law last autumn was intended to
benefit amateurs rather than suppress
them. Feelings of benefit are not
abounding, though.

It may be that this is a matter of
style and not intention so far as the DTI
is concerned, but it is not a happy state
of affairs.

Apologies to G4HCL
In reply to the letter from G8LER in

August 1989 claiming that "there was
an important point omitted" in my
feature on the Pye Europa in the March
1989 issue, may I suggest he reads the
first paragraph on page 22 of that
issue, where he will note that a
highlighted warning to the effect on
the floating speaker line is given,
complete with full details of the packet
tnc interconnection for both audio and
squelch lines.

Possibly you would have been
wise to double check before printing a
claimed error which could cast
uncalled-for doubt on the usefulness of
our pioneering series on PMR
conversions.
- Chris Lorek BSc (Hons) AMIEE
G4HCL

I'm sorry that this erroneous
suggestion was printed. We are only
too happy to receive suggestions and
addenda from readers to
constructional articles, and we
normally send these to the original
author for comment. Locked into a
false sense of security by this process
and the passing of time, I overlooked
the fact that I had not had a yay or nay
from Chris on this point, and G8LER's
letter unfortunately reached print
without the usual checks. In fact, Chris
did not receive a copy of the letter, and
was most unhappy when it appeared.

Chris is a world authority on pmrs,
and his collected experience in pmr
conversion appears shortly in the
Surplus Two -Way Radio Conversion
Handbook, published by Argus Books.
He is always happy to get a response
from readers, and rest assured that
nothing written will pass through our
production cycle until it has been
through his hands first. - HPA.

£10 FOR THE LETTER OF THE MONTH

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

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

Sent your epistles to: Letters Column, Ham Radio Today, ASP Ltd,
Argus House, Boundary Way, Hemel Hempstead, Herts HP2 7ST.
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0.30 80701 1.25 BF 362 0.33 BRY39 0.45 mRf 4504 15.95

032 BD702 1.25 81363 0.65 135W64 0.95 MRF4S3 17.50
0.30 BD707 0.90 81371 0.25 B5060 1.25 MRF454 26.50
1.10 80032 130 BE394 0.19 1111006,02 005 6401455 17.50
0.29 000538 1.65 81422 0.32 131106 1.49 mRF475 2.95
0.65 81115 0.35 81423 0.25 BT116 1.20 MRF477 14.95
1.50 81119 0.65 BF457 0.32 BT119 3.15 MRF479 5.50
0.50 81127 0.39 81458 0.36 BT 120 1.65 OC16W 2.50
0.72 BF 154 0.20 81467 0.68 BUI05 1.95 0(23 9.50
0.70 131158 0.22 81493 0.35 WI 08 1.69 0(25 1.50
0.50 131160 0.27 1314995 0.23 BU124 1.25 0(26 1.50
0.50 01173 0.22 13)4997 0.25 BU125 1.25 0(28 5.50
0.50 BFI 77 0.31 BF 039 0.23 BUI 26 1.60 0(29 4.50
0.70 B1178 ' 0.26 BFR40 0.23 BU204 1.55 0(32 5.50
0.46 81179 0.34 BFR81 0.25 80205 1.30 0(42 1.50
0.59
0.48

81180
131181

0.29
0.29

BER88

81090
0.30
130

80708
80 2086

0.95
1.15

0(44
0(45

1.25
1.00

0.35 81181 0.29 81891 1.75 802080 1.35 0(70 1.00
0.35 81183 0.29 BF T42 0.35 80326 1.20 0(71 0.75
0.49 BF184 0.35 81143 0.35 BU326S 1.50 0(72 2.50
0.40 8E185 0.28 BFW10 0.55 8U407 1.24 0(75 130
0.65 01195 0.11 BFW11 0.75 8U408 1.00 0(81 1.00
0.75 BF 197 0.11 FIFW166 1.15 8U476A 0.7S 0(84 130
0.32 131198 0.16 BFW61 0.60 BU500 2.25 0( 139 12.50
0.45 81199 0.14 BFW92 0.85 80 5086 1.95 0(171 430
0.65 81240 0.20 81829 0.30 80526 1.90 0(200 4.50
0.65 81241 0.15 BF 0134 0.26 BUBO/ 2.2S 0(201 5.50
0.60 81245 0.30 BF X85 0.32 80920 2.15 0(205 10.00
0.60 812561( 0.35 BFX86 0.25 8084' 2.50 02008E1 1.45
0.75 Bf 257 0.21 81918 1.35 IGE" 2.50 92009 2.50
015 81259 0.21 81950 0.32 9.50 12201013 1.45
0.75 81771 0.28 81951 0.32 M11000 1.93 R2322 0.53
0.65 81271 026 81990 0.77 MJE340 0.40 0323 0.66

02540
RC A 16079

RCAI60,39
RCAI6181
RCA I 6334

RCAI6335
12(616572
S20600
SKI SF

160210
16027V
16029V
160369
19002v
T90118
190I5V
19034V
19038V
THY15,Bc
TH815/85
T1P29

11P79(
119300

T 03 IC

TIP32(
TIP33C

TIP3413

TIP4I A
TiP4 IC

TIP42(
11147
TiP48

11150
TIP120
T1P125

110142
T1P146

TIP I61

1112955

2.41
0.35
0.85
0.85
0.90
0.85
0.05
0.95
1.45

0.45
0.45
0.45
0.55
0.55
0.75
2.1S
2.15
3.95
2.2S

2.25
0.40
0.42
0.43
0.55
0.42
0.95
0.9S

0.45
OAS
0.47
0.65
0.65
0.65
0.60
OAS
1.75
2.75
2.95
0.10

T113055

11591

Tv106
TV106i2
ZRE0112

291308
291711
292219
292626
292905
293053
293054
293055
293702
293703
293704
293705
293706
293708
293733
293773
293792
294280
294427
784444
295294
295296
295298
295496
2956.11
295643
2SA329
2SA715
25(495
25(496
25(784
2S(785
25(789
25(931D

035
120
LSO
130

16.50

1.35

0.30
0.28
0.53
0.40
0.40
0.59
0.52
0.12
0.12
0.12
0.20
0.12
0.12
9.50
2.75
1.35
3.50
1.95
I.15
0.42
0.41
0.60
0.9S

16.50
16.50
0.95
0.55
0.80

0.00
0.75
0.75
0.55
0.95

25(937
25(1034
25(1096
25(1106
25(1124
25(1162
25(11721
25017,
2$(1306
25(1364
2SC1413A
25(1449
25(1618
25(1678
2SC1945
25(1953
25(1957
25(1969
20(198,
250028
25( 2029
25(2078
25(209'
25(2098
25(2166
250314
25(2371
25(931 D
2SKI9
2SK33

1.93
430
0.80
2.50
0.95
0.95
2.20
1.15

1.75

0.50
2.50
0.50
0.75
1.511

3.75
0.95
0.80
2.95
1.50
LIS
1.95

1.45

0.85
2.95

1.95

0.30
0.36
0.95
0.55
0.55

Special Offer

0% Discount

f you order 10

or more of any

one sem,

conductors

Integrated Circuits
MB3756
M( 1307P
MC13100
MC1327
MC13270
MC1351P
MC1332P
MC1357
mC1358

M(1496

231
110
1.95
1.70
0.95

1.75
1.00
2.35
131
1.75

SAS590 2.75
559018 7.95
519178 6.65
SL 1310 1.80
551327 1.10
SL13270 1.10
597414 1.50
587421 0.05

SN76I ION 0.19
SN76Il 5N 1.25

STK437
STK439
STK461

STK463
STK0015
STK0029
STK0039
ix 70618p
T A 7072
167073

7.9S
7.9S

11.50
11.50
7.95
7.95
7.95
1.50

2.65
3.50

1676/779
TA7611AP
TA7629
TAA310A
TAA320A
TAA350A
1 685500
TAA570
TAA621
TAA630S

3.95
2.95
2.50
3.50
3.50
2.95
0.95
1.95

3.95

2.95

TBA5500
TBA560(
1865600
186570
TBA65111
TBA673
TBA750
1E187500

186800
TBA810AS

1.95
1.45
1.45
1.00
2.50
1.95
1.95
2.6S
0.89
1.65

' 0 A1001
1081003a
10810060
TDA1005
TDA1035
106 1037
106 1044
1061170
TDA I 180
TDA I 2700

2.95
3.95
2.50
2.25
2.50
1.95
2.15
1.95
2.15
3.93

"0A2581
TDA2582
TDA2593
TDA2600
TDA2610
TDA2611 A
1062640
TDA2655
10826806
1062690

2.95
2.95
2.95
630
230
1.95

3.50
430
2.75
2.45

00( I 181H 1.25
UP(1 182H ISO
UPC 1 I 85H 395
UP(1191V 130
UPC 1 3S0( 2.95
UP(1353C 2.45
UPC 1360 2.95
0 PC1365( 3.95
09(700211 1.95
UPD21141( 2.50

68103
AN124
AN214
AN2140
AN236
AN239

230
2.50
230
230
1.95
230

AN7145M
AN7150
AN7I 51
BA52 I
C A 1352E

CA3086

3.9S

2.95
2.51
130
1.75
0.46

104 .
LA414,
1A403 1

16440
1 A 442;

104.0:

I.50
2.95
1.95
3.50
3.50

1.50
AN240P 240 CA3123E 1.95 104430 230 MC I 723 0.50 597613161 1.30 TA710BP 1.50 TAA661B 1.95 TBABlOP 1.65 1061327 1.70 1083310 2.91 5,,55 0.35
A N247 230 CA313EM 230 1A9461 3.95 M(3357 2.75 5.87622609 2.95 1671209 1.65 T AA 700 1.70 T B 4820M 0.75 1062002 0.95 1063510 330 ),"., 0.60

AN260 2.95 CA31405 230 1(7120 3-25 M(34011 230 SN76227N 1.05 TA7129P 2.50 1AA930 3.95 18A8700 1.45 TDA 2003 1.95 10A3560 3.9S `'-' 0.50
741 0.3SA N262 1.95 (A31401 1.15 1(7130 3.50 M(141067 2.95 S9762289 2.95 TA7130P 1.50 TBA170A5/13/( 18A890 2.50 1062010 1.95 . TDA4050 2.95 747 030AN264 2.50 ETT6016 2.50 1(7131 530 M(14518(P 7.50 SN76533N 1.65 1A7131P 1.00 1.00 1136920 1.65 1062020 2.95 TDA4600 230 748 0.35AN271 330 6A1137W 1.95 LC7137 5.50 M1.13113 1.75 5976650N 1.15 TA7146P 1.50 5A/SB/T U 186950 TDA2030 2.00 TDA9503 3.15 7808 0.50AN301 2.9S HA 1156W ISO IM323K 4.95 Ml232B 2.50 SN76660N 0.90 TA 7176AP 2.95 186395 1.50 186990 1.49 TDA2I 40 3.95 TEA I 009 1.35 7805 0.50

AN303 330 681306 130 LM324N 0.45 M L 239 2.95 510011 7.95 TA 7203 2.95 186396 0.75 TBA9900 1.49 TDA2150 230 uP(4IC 330 7812 0.50A N313 2.95 981322 1.93 1M380N 130 MSM5807 0.75 511(014 7.95 TA 7204P 2.15 18A4409 2.55 T(A270 2.50 TDA7I 51 1.95 UPC 566H 2.95 7815 0.50
AN315 2.95 HAI 339A 2.95 LM380N8 2.95 SAA 500A 330 STK015 5.95 TA 7205AP 1.15 1BA4800 1.95 1CA2705t: 2.50 10821 60 230 09C575C2 130
AN31 6 3.95 HA1366W 2.75 LM383T 2.95 5661025 7.25 STKOI 8 7.95 T87208 1.95 T BA 510 2.50 TCA650 2.50 TDA2524 1.95 UPC100111 1.95
AN331 3.95 HA I 406 1.95' LM3908 330 SAA I 251 4.95 510025 11.95 TA 7222AP 1.110 1865100 2.50 1CA760 2.50 1082530 1.95 00( I 020H 2.9S
AN342 2.95 HA 1 551 2.95 LM1011 3.15 sAA 5010 5.35 510032 7.95 TA 7227P 4.25 TBA 510 1.10 TCA800 6.95 TDA2532 1.95 00(10248 130 Special Offer
AN3621. 230 56I201 0.95 M51551 2.95 SA A5020 5.75 STK078 11.95 TA 7228P 1.95 TBA5200 1.10 TCA8305 1.95 1062540 1.95 09(102511 1.9S ' 0% Discount
AN617 2.15 LA1230 1.91 M51513l 2.30 SA83210 3.50 5TK0E15 8.95 TA7310P 1.10 186530 1.10 106900 230 TDA2541 2.15 UPC 1028H 1.95 ,f your orderA96362 3.95 183201 0.95 M515211. 1.50 SAS560S 1.75 510415 7.9S 1 A 7314P 2.95 1865300 1.10 TCA940 1.6$ 1062560 1.15 UP(1032H 0.1.5 10AN7140
AN7145

330
330

1A4101 015 MB3705
MB37I 2

1.50
2.00

SAS570S
SA5930

I.75
2.85

STK435 7.95 T A 7321P 2.2S 786540
reAsco

1.25
1.35

TDA440 2.20 TDA2576 430
1

UPC 1158H

1 UPC 1167(2
0.75
1.95

or more

mixed IC's

'MISHITS
Aka, VS1 1 4.5 1.75
Amstrad 7000 1.50
Amstrad 4600 5200 2.95
Fero 3022883360 2.75
Ferg 3923897700 0.95
Fero 3919897200 1.50
Ferg 3031 897650 1.50
Fero 3935 36 HRD120 1.25
Ferg 42 43 44 45 1.25
Fisher 710 716 722 1.50
Hoch] VTT1 33 1.25
Hitachi VT5000 2.25
Hrtachi VT8000 0.95
Hitachi879300 0.95
Panasonic N9300 333 366 2.25
Panasonic NV370 430 2.50
Panasonic NV 777 1.75
Panasonic NV2000 2.15
Panasonic NV 7000 1.85
Panasonic NV8600
Sanyo 1113/500
Sanyo V IC 5000
Sanyo VTC5300 5350
Sanyo VTC 5500
Sanyo V TC9300
Sharp 9300 9500
Sharp 8300
Sharp 7300
Sony SLC 5 7
Sony 6C
Sony SLC 9

Sony S58000
Toshiba 9600
20% Discount on 10 or more

!s

VIDEO HEADS
3,65,
3HSSHA
3HSSHB

3HSSN
3HSSSF

3HSSSP
3HSSU1N

2.95
1.50
0.75
1.50
2.95
3.50
1.75
2.95
2.95
2.75
2.25
3.25
3.25
1.25

25.50
25.50
25.50
18.95
35.00
27.50
25.99

3855u 2N
3855u39
3855v
3HSSVA
PS38S
953851
95387
PS482S
PS133S

10%Discount on Fu,
Mixed Heads
35088 0.45

37.50
35.00
18.95
29.50
24.50
35.00
30.00
29.95
45.00

Special Offer
100/o Discount if

you order 5 or more
mixed video heads.
10 or more mixed

Belt Kits

ENT MULTIPLIERS
UNIVERSAL TRIPLER

DECCA 30
OfCCA 80
DECO% 100

DfCCA 120
DECCA 1730

GEC 1040
GEC 1110
ITT CV(1 9
ITT CV(10/1510
ITT CV(45
PHILIPS G8(5501
PHILIPS 09
PYE 697

5.45
6.35
6.95
6.95
6.95
6.35
8.45
6.95
6.35
6.35
6.95
6.9S
6.00
6.50

PYE 713 4 LEAD
PYE 713 5 LEAD
PYE 731/25
RANK A774
RANK A823
RANK T20A
SIEMENS TVIC76/1
SIEMENS EUROPA
THORN 1500
THORN 1600
THORN 3500
THORN 8000
THORN 8500
THORN 9000
THORN 9600
TV1 I STICK
Tv13 STICK
TV18 STICK

11/20 STICK

11311

11.111

LSO
6.15
LES
6.95
LES
LSI
SAS
5.45
7.95
11.95

7.1S
3.50
810
0.90
1.25
1.10
1.40

FUSES SPECIAL OCHER
100 PER TYPE

2MM 0 OB to 006 each 0530
100MA 200MA 250MA 500MA
1 Amp I 25Amp I 5Amp
I 6Amp
2Amp 2 5Amp 3 15Amp 4Amp

20MM /US CO 0 15 eoch L11.50
100MA 150MA 160MA 250MA
500MA 800MA 1 25Amp
2Amp 3 15Arnp 5Amp

125 inch OrB Ur 006 each
IAN

250MA 500MA 750MA lAmp
1 5Arnp 2Amp 3Amp 7Arnp
10Amp

25 .nch AS 0 I 5 each
110.00

SOMA 60MA 100MA 150MA
250MA 500MA 750MA I 5Amp
3Amp 4Amp 5Arnp

We have recently introduced a special in house selection taco,.
and con offer the following service for audio, hi h etc

Special Selection of pre amp valves for low rn,cropho
etc E1.00 per valve
Supply and fitting of pre amp clomping
rings E1.00 per ring

Special %%40., and mettlrnu of OnVier
valves El 00 per valve

Valve Hardware List
SOCKETS 70/. ,,6-10 PCB
ACORN 4.95 B9D CERAMIC PCB
012 1.75 B9D CERAMIC CHASSIS
04 CHASSIS 2.50 B9G CERAMIC CHASSIS
B5 CHASSIS 2.50 8108 CHASSIS
85 FLOATING 2.50 8138 CHASSIS
B7 CHASSIS 1.75 13148 CRT 13E100
B7A CHASSIS 3.50 CKATAL VINTAGE
870 PC8 0.65 CHASSIS
BIG PCB CERAMIC 0.95 OCTAL CHASSIS
BIG CHASSIS 0.65

OCTAL PCBB7G CHASSIS
GIANT 7 PIN 18131

SOCKET

JUMBO 4 PIN
GIANT 4 PIN 142128!
NUVISTOR
SK406
SK4I 0
SK410S
SK610A
CHIMNEY ISK4I0S,

SK610A1
UX.1 CHASSIS

UXS CHASSIS
ux 7 CHASSIS
090 CHASSIS

SHOCKPROOF 0.65
8/G SKIRTED CHASSIS 0.65
BIG SKIRTED PCB 0.95
B7G SKIRTED PTFE

CHASSIS 0.95
88A CHASSIS OAS
B8G CHASSIS 0.85
88H RI 0.45
B9A PCB 0.45
89A OCB THIN 0.95
896 CHASSIS 0.95
898 CHASSIS

SHOCKPROOF 0.50
B96 SKIRTED CHASSIS 1.2S
B9A SKIRTED CHASSIS

CERAMIC PINCH 0.65

PLUGS
OCTAL

B7G
139A

CANS
B7G

B9A

1.25

0.95
0.95
2.S0
0.50
0.50
1.95

0.35
0.65
0.95

8.50
13.95

2500
4.50
9.50

35.00
25.00
35.00

3.50
1.95

1.95
2.95
0.50
0.50

TOP CAPS
0.85 NO6 L 0.75
0.35 OTHERS ON APPIKA'
0.6S EX -EQUIPMENT

ICO25013 AEI BASE 15.00
10(25013 MILITARY

0.35 SOCKET 10.00
0.65 4(03006 CLAMPS 5.00

AA I 19
BA115
BAI45
BA I 48
88154
88156
BAI57
138144

BA301
BA301
84313
84318
BANS
BA52I
BAQI
BAW62
BAXI3
86016
BBIOSB
81 151

139126

89127
89133
BYI64
BY I 76

DIODES

0.10
0.13
0.I6
0.17
0.06
0.15
0.30
0.75
0.75
0.85
0.75
1.95
2.95
1.75
030
0.19
0.04
012
0.30
0.79
0.10
0.11
0.15
0.45
1.20

BY] 79 0.63
81182 0.55
BY 184 0.35
89187 0.45
89199 0.40
89206 014
139208 80 0.33
13Y210 80 0.33
89223 0.90
BY298 40 0.22
89799 800 0.22
89010 0.S0
BYX25 600 I.25

89036 1500
0.20

89038
0.60

B9X55 6 0.30
09X71 6, 1.75
BLX6 I 0.15
131X88 0.10
1315.95( 0.3S
(S48 8.00
(510B 1810
MR510
MR5I 1
()AA/
0A90
0A91
0895
0A202
92100
N238
N13(
N23ER

923W1
94001
94003
N4004
94007
N4I48
N4448
N540I
N5402
N5403
N5406
N5407
N5408
1144
11923
112002

0.65
0.65
0.15
0.10
0.15
0.10
0.40
5.00

2.95
4.95
4.95
2.95
0.04
0.04
0.05
0.06
0.02
0.10
0.12
0.14
0.12
0.13
0.16
0.16
0.10
0.15
0.10

1E101 DIODES

82061 Series I EIZY88 Se, cos

0.15 0.20

INDUSTRIAL AND PI eo se odd E3

SPECIAL QUALITY additional carr iage
CATHODE RAY TUBES per tube
A smell selection from 1(01

our stock of 10,000 I 2CSP4

14

1

10746

3076.0
CME822W

2930 (ME 1523W
35.00 C 0E1400

45.00
95.00
7.00
9.50

29.50

09 1 OGH 45.00 014 200GM 75.00
010 210tH 45.00 DI 100G1197 65.00
D10 230GM 45.00 OH 91 55.10
013611tH 59.00 ECR35 39.50
013 63006 59.00 F16 101GM 75.00

121 13500
F3I 1210
11708
M7 120w
M 14 103GM

75.00 M17 ISIGVR
75.00 M21 IlW
75.00 M23 112Gv
1930 M24 121GH
3510 M24 122846

175.00 M281310
55.00 M31 1B2GV
45.00 M31 184W
55.00 M31 190GR
5500 M31 191W

4360 M31 325G9
45.00 N138 100W
55.00 M40 120w
45.00 SESF P31

5300 T9750

35.00
59.00
59.00
45.00
75.00



OCTOBER '89 P. M. COMPONENTS LTD OCTOBER '89
PRICE LIST SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK PRICE LIST

SPRINGHEAD RD, GRAVESEND, KENT DA11 811D

A selection from our
stock of branded valves
A : 24.50
A 831 7.50
02087 11.58
02134 14.95
A2293 6.50
A2426 29.50
A2599 37.50
A2792 27.50
A2900 11.50
83283 24.00
A3343 35.95
A(SP3A 4.95
AC S2PEN 8.50
AC T22 59.75
AH221 39.00
AH238 39.00
8160 6.00
AN1 14.00
ARPI2 2.50
ARP34 1.25
ARP35 2.00
AZ11 4.50
BT5B 55.00
8117 25.00
BT113 35.00
(1K
C3M 17.95
(1134 32.00
C1149/1 195.00
C1150/1 135.00
(1534 32.00
C(A 3.50
CO24 6.50
CK1006 3.50
(K5676 6.50
(V Nos PRICES

ON REQUEST
D3A 27.50
D63 1.20
DA4I 22.50
DA42 17.50
DA90 4.50
DAf 91 0.95
CIA996 0.95
D(70 1.75
0(90 3.50
DCX 4 5001

25.00
DET16 28.50
DE118 28.50
DET20 2.50
DET22 29.50
DE T23 35.00
DE 124 27.50
DET25 22.00
DE 129 32.00
DF9i 1.50
DF92 1.50
DF96 1.25
DF97 1.25
DG1OA 8.50
D1163 1.50
0477 1.50
DK91 1.20
DK92 1.50
D135 2.50
0163 1.50
0170 2.50
0173 2.50
D191 3.95
DL92 1.50
DL93 1.50
IRS I 0 13.50
01516 10.00
DM70 5.25
DM I 60 6.50
DOD 006 79.50
DY51 1.50
0086/87 0.85
DY802 0.85
E551 49.50
E80(( 19.50
E80(9 12.50
E8OF 18.50
E801. 29.50
EBICC 5.50
1811 12.00
E82CC 4.50
E83CC 4.50
E83F 5.50
986( 9.50
E88C 7.95
E88CC 3.50
E88CC 01 6.95
E88CC

MULLARD 4.95
(90(C 7.95
8909 7.9S
1914 4.50
E92CC 3.95
1991 6.95
11301 18.50
E 180CC 10.50
11809 4.50

182CC 9.00
E186F 8.50
9188C( 7.50
E2351 12.50
E280F 19.50
E283(C 12.00
E288 17.50
1810F 25.00
11148 1.00
1650 1.00
EA52 55.00
9876 1.95

1,479 1.95

1.95
FAO/. 2.50
16942 1.20

EB34 1.50

EB41 3.95
0891 0.85
EBC33 2.50

EBG41 3.50
E8C81 1.50
98(90 1.95

EBC91 1.95
EBF80 0.95
18F83 0.95
18F89 0.95
EBF93 0.95

EBLI 7.50
1(52 0.75
EC 70 1.75

EC8I 7.9S

EC86 1.95

EC88 1.95

E(90 1.95

E(91 5.50
E(93 1.50
1(95 7.00

1(97 1.10

1(8010 12.00
E(C32 3.50
EC(33 3.50
EC(35 3.50
ECC8I 1.50
EC(81 SPECIAL

QUALITY 2.25
ECC82 0.85
EC(82
PHILIPS 1.95

EMU 095

NEW

ECC83 SPECIAL
Low cross
(Goofing

Low noise

Low

£3.50

ECC83

BRIMAR 2.15
ECC83

PHILIPS 1.95

ECC83

SIEMENS 2.50
ECC85 1.50
ECC86 2.75
ECC88 1.35

EC( 89 1.50
ECC91 2.00
(CC 189 2.50
ECC1301S 6.95
ECC803S 6.95

ECC804 0.60

ECC2000 7.95

ECf 80 1.15

ECF82 1.50
ECF86 1.70

ECF200 1.85
ECF202 1.85

ECF801 0.85
E(F804 6.50
E(F805 2.50
E(1806 10.25

ECH3 4.50
ECM 4.50
ECH35 3.50
ECH42 1.50

E0481 1.75

EC1483 1.50

(CH84 1.00
ECH200 1.50
ECL80 0.60
ECL82 1.00
9(183 2.50
E(184 1.00
E(1.85 0.95
EC1.86 1.50

EC1805 0.95
EF37A 2.50

1122 3.50
1139 1.50

0840 4.50
Ef 42 3.50
EF50 2.50
EF54 4.50
EF55 4.95
EF 70 1.20

EF 72 3.50
EF73 3.50
EF80 0.55
EF83 3,95

EF85 0.85

EF86 2.50
19860/1085

5.00
EF89 1.50
EF9I 195

EF92 2.15
EF93 1.50

EF94 1.50
1195 1.95
EF97 0.90

1998 890
Ef 183 0.75
E9184 0.85

7.50
EL73. 4.50
11800 1180
118045 19.50
E18055 25.00
E F 8065 25.00
1E812 0.65
EFL 200 1.50

91160 3.50
11190 0.72
EK90 1.50

1L32 0.95

EL33 7.95
f I. 34 3.25
0.34MULLARC

9.50
1134
SIEMENS 4.50
1136 230
1136
MULLARD 3.95

1138 9.00
1141 3.50
1142 2.00
1171 4.50

1181 6.95
(183 7.50
1184 0.95
0L84
MULLARD 4.50
1184

SIEMENS 2.50
1185 4.50
1186 1.75

1190 1.75

EL 91 4.50
1195 1.75
EL I 52 15.00
11360 6.75
11500 1.95

11504 5.9S
1 1509 5.25
11509 MULLARD

7.50
F1519 6.95
11802 3.65
E1821 6.95
11822 12.95
11L80 22.50
E M34 12.50
E M83 1.65
1M84 1.65
1M85 3.95
M87 2.50

1532 15.00
1591 2.25
1592 4.50

E Y51 0.80
Y 70 7.50

E Y81 2.35
[Y82 1.15

E Y 83 1.50
1084 5.95
1086,81 0.65
1088 0.95
E Y91 5.50
005000 2.95
10802 0.70
E Z35 1.00
1240 3.50
1141 3.50
1/80 0.75
F/81 1.50
1/90 1.50
W4 -800 4.50

G55/ 1 K 9.00
6180/2M 6.95
6240,20 9.00
G(1013 17.50
GC100 17.50
6(10/46 17.50
C,C10/41 17.50
6C12/48 17.50
G 086W 6.00
001120M 5.00
GN4 8.50
GN 10 15.00
GR 1 OG 4.00
6510( 16.50
GS1OH 12.00
6S121) 12.00

GTIC 9.50
GU20 35.00
GU50 17.50
GXUI 13.50
60U3 24.00
60115055 14.50
60501 1.50
6Y802 1.50

0232 4,50
6233 4.50
GZ34 4.50
6/37 4.50
HM90 1.95
8141 3.50
1890 3.50
KT8( 7.00
K 133C 3.50
1136 2.95
KT44 5.95

1145 5.95
061 5.00
KT 63 2.95
K T 66 USA 11.95
1166 GE( 25.00

T66 T EONE X

5.00

K T 67 9.00
K T 77 GE( 11.95
K T 81 7.00
1188 USA 12.95
1788
Selectron 15.00
17W61 2.50
(TWA? 2.50
KTW63 2.00
81163 2.50
187 2( 95.00

S913 6/5
M508 195.00
.M5143 155.00
M5199 295.00
M8079 6.00
M8082 7.50
988083 3.25
M809' 7.50
988096 3.00
M8098 5.50
M8099 5.00
M810C 5.50
M8136 7.00
948137 7.95
M8161 6.50
M8162 5.50
M8 I 63 5.50
M8190 4.50
M8195 6.50
M8 I 96 5.50
M8204 5.50
M8223 4.50
M8224 2.00
M8225 3.95
ME 1400 3.50
ME1401 19.50
ME 1402 29.50
M111.05 4.00
MP25 195.00
MS4B 5.50
MU14 3.50
537 12.50
578 9.85
0A2 1.50
0A2WA 2.50
083 2.50
082 1.50
OB2W A 2.50
003 2.50
01)3 2.50
0464 2.50
0M50 3.00
0986 1.75

01143 2.50
ORP50 3.95
P61 2.50
P41 2.50
PAB(80 0.95
P(86 0.75
PC88 0.75
PC97 1.10
PC900 1.25
PC(84 0.40
PCC85 0.55
PC(88 0.70
PC(89 0.70
PC(189 0.70
PC(805 0.70
PC(806 0.60
PC E82 0.80
PC180 0.65
P(182 0.60
PC F84 0.65
PC986 1.20
PCF87 1.25
PCF 200 1.80
PCF201 1.80
PC1801 1.35
1(1802 0.35
PCF805 1.25
PC1806 1.00
PC9808 1.25
PC H200 1.50
PCL82 0.85
PCL83 230
PCL84 0.75
P(185 0.80
PC186 0.85
PC1.805 0.90
00503 5.95
PE 525 2.00
PE N4OD 3.00
PE 545 3.00
PE N45DD 3.00
PE N46 2.00
911200 0.95
9136 1.75
Pt 38 1.50
PL 81 1.25
9182 0.60
P183 0.52
0184 0.78
01503 1.25
P1504 1.25
P1508 1.50
P1509 4.85
01519 4.95
PL802 6.00
91.8021 3.50
91870 2.95
1032 0.60
PY33 0.50
PY8I 0.70
1082 0.70
1083 0.70
PY88 0.99
PY500A 1.95
PY800 0.115

P1801 0.85

083 300 72.00
083 1750 139.00

085 3500 595.00
00102 5 19.50
00E0312 7.95
00E03 20 35.00
110E06 40 45.00
Q0V02 6 19.50
00003 10 5.50
Q0V03 10
MULLARD 15.00
00003 20 25.00
00006 400

27.50
()OV06 406
MULLARD 39.50
Q0V01 50 55.00
00/03 20 42.50
00/06 40 45.00
0575.20 1.50

0595 10 4.85
05108 45 4.00
05150 6.95
(15150 .1, 1.15

35150 40 7.00
051205 3.95
051213 5.00
0U37 9.50
0V03 12 6.50
0V05 25 3.50
0006-20 29.50
0008 1008

145.00
003 125 85.00
004-250105.00
004-400110.00
R10 4.00
R18 2.50
RG1 240A 14.50
RG3 250A 6.50
RG3 12506 35.00
RR3-250 15.00
RR3.1250 35.00
SIIE12 31.00
SI 04 21 10.00
5(1/1300 6.00
SP61 3.50
STV28040 11.95

782 5/3130 95.00
1B2-300 195.00
'83 750 115.00
1133- 2000

450.00
1812300 395.00
1812 500 495.00
7003 10/DI f

35.00
TTI5 45.00
'121 45.00
1122 39.50
T1100 69.00
7021254 105.00
TY8.60170.

365.00
U19 9.50
U26 0.90
035 3.50
U37 9.00
U41 6.95

U50 3.00
U82 3.00
0191 0.70
U192 1.00

U193 1.00

U251 2.50
0801 3.50
U48(80 1.00
UM 42 1.95
UBC 41 3.95
08C8 I 1.50
013180 0.95
UB189 1.00

U8121 2.95
UC92 2.50
X(84 0.70
LIC(85 1.00
/1( 980 1.00
U( H21 2.50
ucHai 2.50
UCH42 3.95
0(1181 1.95
u(182 1.75
0(I.83 2.50
U141 2.25
0142 2.25
0180 1.75
UF85 1.20
U989 2.00
0141 10.00
0144 3.50

3184 1.95
0185 0.85
Ull5 3.50
1.11.16 6.00
UU 7 8.00
UU8 9.00
0041 3.50
U085 0.70
V235A/1K

250.00
V2384/1K

295.00
V2464/ I K

250.00
1246A/2K 315.00

0241( I K 195.00

V453 12.00
V13631 10.95
VP4B 9.50
VP4 I 4.95
VR101 2.50
VR105,30 2.50
VRI50/30 2.50
VU39 2.50

W21 4.50 4832 35.00 6BW7 1.50 6W4G1 1.95 250060 2.95 1849 315.00

W61 4.50 48078 1.75 68/6 2.50 6066 3.95 251661 1.7S 1927 25.00

W77 5.00 48/6 [.9S 68/7 2.95 6%2N 1.00 29(1 19311 2040 25.00

W81M 4.50 4(28 25.00 604 1.9S 6%4 1.50 29106 6.50 213504 5.95

W739 1.50 4(35 145.00 6(5 2.S0 65561 1.00 30(15 0.50 2050W 6.50

024 4.50 4C S25OR 28580 606 3.S0 6088 2.25 30(17 0.40 421781 250.00

X4I 4.50 40(125C 6C8G 2.50 786 4.50 30(18 1.41 4471 35.00

X66 065 4,95 EIMAC 150.00 6(9 4.95 7AU 7 9.50 30112 1.35 4687A 9.50

X 76M 1.95 4(02508 45.00 6(84 415 786 3.50 301112 0.95 5544 79.50

X(24 1.50 4(02500M 6(87 3.50 787 230 30F1.13 1.10 5559 55.00

0.50 65.00 &BS 3.95 708 430 309114 1.25 5636 5.50

Xf1N47 1.50 4(02501 6C86 2.50 717 5.50 3011 0.45 5642 9.50

XFW50 130 EIMAC 115.00 6(D6GA 4.50 7K7 7.50 30115 0.60 5643 9.50

001 2500 75.00 4(02500 6(16 1.95 Il 130 30117 0.60 5651 2.50

0162891 7.50 AMPE R E X 6CG7 4.50 707 4.50 30P4MR 1.00 5654 1.95

XNP I 2 2.50 125.00 6(946 6.95 704 2.10 30112 1.00 5670 3.25

XR1, IWO A 4(X3504 100.00 6(16 3.25 888 230 30P18 0.60 5672 4.50

49.50 4000004 6(1138 2.95 8810 230 30P19 1.00 5675 28.00

XRI 32004 425.00 6CM7 2.95 8805 1.95 30P1 2.50 5678 7.50

79.50 4C015000 6(S6 0.75 8CW5 130 301113 0.60 5687 4.50

XR I 64004 475.00 6CS7 0.95 81880 130 301113 1.75 5696 4.50

149.50 4( 050004 6C W4 8.00 8107 1.95 31156( 5.50 5702 3.50

Y65 6.95 1000.00 601E1 3.95 002 1.25 33A 15981 19.50 5704 3.50

YD I 100 75.00 4D21.4 170/1 60(6 2.35 ODE 7 2.50 3583 3.9S 5718 6.15

011060 265.00 85.00 6018 1.3S 0088 2.50 3585 4.50 5725 2.50

01I020 42.50 4032 125.00 6018 0188 1.95 3505 4.50 5726 2.50

YL 1060 195.00 4E274 125.00 SPECIAL 3.50 OEW7 2.95 351661 2.00 5727 2.50

011070 195.00 4GS7 2.25 6DK6 1.50 OF1 1.95 35/3 1.95 5749 2.50

011071 195.00 4007 2.25 6005 8.50 OGK6 1.95 35Z501 3.50 5750 1.85

011290 65.00 4164 2.95 60068 2.50 0114 2.50 388E 7 5.95 5751 2.95

/77 1.20 4(16 1.50 6016A 1.50 1E3 55.00 40KD6 5.50 5763 650

/NOT 6.00 41851 150.00 6DW48 3.50 I R3 5.50 41 6.95 58144 3.25

1302C 12.00 4%150A 35.00 6E5 3.95 2A6 3.95 47 6.00 5823 9.50

/359 9.00 40150D 55.00 6087 2.50 2AD6 2.50 5045 1.50 5829WA 6.50

/7COU 9.50 405004 350.00 6E A8 2.50 2A16 5.50 5085 1.95 5840 3.50

/759 15.00 54,1020 9.50 6E88 3.50 788 70 1 4.95 50(5 0.95 5842 11.00

/8030 18.95 5/1152M 9.00 6E17 0.85 IA15 1.00 50(066 1.95 5847 1015

/A1000 12.50 58163K 10.00 6EMS 2.50 12616 1.75 501145 1.50 5863 95.00

/A1001 1.50 54170K 6.25 6EM7 2.50 12A17 1.50 50106 2.95 5879 9.50

/M1001 12.00 54 18098 9.00 6EU8 1.7S 12AT 7VVA 2.50 53KU 4.90 5886 13.95

/M1005 8.00 5A 2061 10.00 6E87 2.9S I 2AU6 130 7581 3.50 5894 39.50

ZM1020 8.50 5B 110M 10.00 6EW6 1.50 12AU7 0.15 75(1 4.50 5899 4.50

1M1021 8.00 513-254M 11.50 6F1 2.00 121/6 1.95 80 4.50 5963 1.75

/M1023 7.95 58 255M 14.50 605 5.50 2407 2.50 83 8.50 5965 2.15

Z981041 14.00 58.256M 15.00 617 5.50 2404010 2.50 83A1 7.50 6057 3.75

2841082 9.00 56-257M 15.00 6F13 3.00 14%7 0.95 85A1 6.50 6058 2.50

1M1084 10.00 56258M 14.50 6E14 1.00 2A X7WA 2.50 85A2 2.95 6060 2.25

ZM1175 6.50 5(22 125.00 6F I 7 2.75 2487S 7.95 9088 17.50 6072 6.95

ZM1177 9.00 5C1.84 2.50 6123 0.60 28/7 3.95 90(1 3.50 6080 8.50

Z98I202 55.00 51180E 1950.00 6124 1.25 2848 4.50 90CG 17.50 608090 A 9.50

ZM1263 4.00 5118 2.95 6925 115 2846 2.50 90( V 17.50 6132 10.50

A3 4.50 5R4G8 5.50 6128 1.25 2E1E6 1.95 91 AG 9.00 6136 2.50

AE4 3.50 5R4GY 4.95 032 1.25 '781.174 4.95 92AG 19.50 614613 9.50

AX2 3.50 5R4WGY 5.95 6833 10.50 2816 1.75 92AV 19.50 6146W 12.50

B22 10.00 514 5.95 6E115 8.50 128123 1.95 9581 6.50 6155 72.00

B27 55.00 5T8A 1.95 69118 15.00 213074 330 100E1 50.00 6156 125.00
B3GT 1.95 5U4G 4.50 6912 4.50 1( 8 2.50 108(1 2.50 6157 2.50

8358 45.00 5U4G8 4.50 6907 4.50 2( 45 1.95 15082 6.50 6158 120
K3 2.50 5V4G 2.50 6GE 5 3.95 1C06 1.95 150(11 9.00 6189 4.50
NSGT 2.50 5W4 4.95 66118A 2.50 10068 310 15002 2.50 6201 6.45

P28 25.00 504 4.95 6017 0.85 2DW4A 3.50 150(4 2.50 6350 3.50
R5 130 5Y3GT 3.50 6GK6 3.95 7026 3.95 185131 1.50 6360 4.50

55 1.50 5/3 4.50 6GM6 2.65 2E1 19.50 211 25.00 6386 14.50
T4 1.50 5/46 2.50 6GS7 21.S 2914 38.00 230D 15.00 6442 75.00
U4 1.75 6/30L2 0.70 6608 0.95 21X5 1.95 2310 15.00 6463 7.50

05 1.50 68/203K 9.00 6GW8 2.50 2GN7 5.50 25014 150.00 6550 8.95

X25 2.50 687 4.95 6605 4.95 20117 3.95 307 5.00 6550A GF 13.95
2A3 16.50 6A8 2.50 6606 2.50 215GT 3.9S 328A 15.00 6870 11.50
2AS15A 11.50 6467 4.S0 6141 9.50 21761 3.50 5728 $9.00 68838 9.95

287 4.50 6A(7WA 2.00 6H6GT 2.50 21/8 2.95 705A 12.50 5973 8.95

2822 69.50 6AG5 2.50 68187 1.9S 2KGT 130 7136 25.00 7025 2.50

2(36 70.00 6867 2.50 6HF8 3.50 2(80 1.95 7238/8 75.00 70255 6.95

3(39A 32.50 68116 3.50 6HM5 2.S0 2KU7 1.95 1724A 275.00 70274 10.00

2(3988 3930 68.14 3.50 61105 3.50 2S7GT 1.50 725A 275.00 /119 9.00

2(40 37.19 6817 2.00 6856 4.95 258761 1.95 726A 75.00 7189 5.50

2(42 29.50
2(43 60.00

64K5 1.95
6AK6 2.50

6H5/3 2.9S
611/6 3.50

2567 4.75
2SK 7 1.95

1 801A 15.00
803 14.95

7199 7,50
7 247 8.50

2(51 2.50
2( Y5 1.50
2021 2.25
2D21W 3.15
2E22 49.00
2E26 7.95

6A15 0.85
6AM4 3.25
6AM5 4.50
6AM6 1.95
6AN5 4.50
6AN8A 4.50

614 2.15
615GT 2.50
616 2.00
617 4.15
6170 4.15
61136A 9.50

2517 130
' 255701 1.85
25W7 310
2517 4.50
2X4 1.95

307 3.20

805 59.00
807 3.50
8 » 15.00
8 I 2A 35.00
813 Philip,

35.00

7475 5.00
7486 155.00
7527 125.00
7551 8.50
7581A 11.95
7586 15.00
7587 19.50

2155 295.00 6805 1.75 6116( 9.50 3017 2.50 813 27.50 7591A 8.95
2125 59.00 6808 1.50 61M6 9.50 3DR 7 2.9S 8296 22.50 7815 59.50
2126 95.00 6805 8.95 61U8A 2.50 3E1 145.00 833A 95.00 7868 8.50
2129 250.00 6855 110 6156( 9.50 3EM7 3.50 845 59.50 1895 17.50
2148 140.00
2(56 250.00

6856 2.50
64576 430

6K 7G 2.00
6K8G 3.00

486 4.50
4117 3.50

866A 8.50
872A 20.00

''56 9.95
r417 8.95

2X2A 5.00 64T6 1.95 6(06 10.50 SE 5.50 873 60.00 4950 10.50
38/1078 12.00 6A18 1.75 61(060 6.95 6803 1.95 954 1.00 9042 10.50
3A/108A 9.00 640467 2.95 611 2.50 6015 2.95 955 1.00 (007 6.50
38/ 1098 11.00 64U5GT 4.S0 6166( 3.50 6H 0.40 8,50
3A/1108 12.00 68116 1.50 6160( USA 9.50 6L 0.40

34/141K 11.50 6806 1.95 61.661 3.50 748 3.50 Valve Test Room Service
3A/1461 7.50 64W84 3.50 617 3.50 ' 7404014 1.95 matching of power values - odd
3A/1471 7.50 680401 1.95 6115 3.15 78E3 2.50 El per valve.
3A/167M 10.00
3A3A 3.95
364 1.50

68038 1.95
68/8 4.50
688G 2.50

6119 3.95
6118 2.50
61020 1.1S

/ OW44 2.9S
7E1/8 130

,71/8 4.50

Selection or low microphony -
add El per valve

3A5 4.50 6810 1.95 6116 11.50 803 6.00

3812 3.35 6886 1.50 6106 9.50 8685 3.50

CALLERS WELCOME3622 25.00
3826 24.00

6887 4.50
6BA8A 3.50

6P28 2.00
60751 1.50

9A(35 3.50
94U4GT 2.50

3828 15.00 6BC8 110 607 3.15 9866 3.50 OPEN MON THUR 9AM-5 30PM
38/6 1.50 68R3 2.9S 6RHH8 10.00 963 19.50 FRI 9AM-5 OOPM
3(45 39.50
3C X30004 7

68E6 1.50
68666 3.00

6S4A 1.95
6587 1.95

966 9.00
9114 35.00  24 -HOUR ANSWERPHONE

650.00 68H6 1.95 65(7 1.95 9E15 33.50 SERVICE'
3( IS 130 6888 1.50 6SH7 1.95 20(0 9.50 ACCESS & BARCLAYCARD
3D2 1 A 29.50

3E22 49.50

6816 1.50

66(4 6.S0

651761 1.9S

6SK7 1.9S

2001 1.50

20116 7.95
PHONE ORDERS WELCOME

3E29 39.50 6816 85.00 6SLI61 1.95 2011 0.95 UK ORDERS P&P E1
3E17 1.95 6818 1.15 6SN7GT 1.95 20P1 0.55 PLEASE ADD 15% VAT
3H 0.40
31 1701 1450.00

68M6 115.00
68N6 1.65

650761 1.50
6557 1.95

20P4 1/5
20P5 1.15 EXPORT ORDERS WELCOME

31 0.40 6888 3.95 678 1.50 21316 8.50 CARRIAGE AT COST
304 2.50 6805 1.35 6U6GT 3.50 21(06 4.95 PLEASE SEND YOUR
4-65A 85.00
4.250A 105.00
44000 95.00

68078 1.50
6BR 7 4.95
6857 5.50

6U7G 3.50
6U8A 1.50
69866 1.95

21108 3.75
2481 39.50
2489 39.50

ENQUIRIES FOR SPECIAL
QUOTATIONS OR LARGE

4 10004 495.00 68W6 5.35 6V6GT 2.50 25806 1.75 REQUIREMENTS ,
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Kenwood have a pioneering history in
dual band 2m/70cm transceivers,
their TW4000 2m/70cm mobile be-
ing the first of its kind on the UK
market. Many amateurs have asked
'When will there be a dual -band
handheld from Kenwood?'. Well, here
it is! HRT have been fortunate in
testing the first ever UK review set to

Separate squelch controls are fitted
for VHF and UHF, concentric to the
volume and balance controls.

Bands and Memories
The set controls 2m and 70cm in

selectable 'Main' and 'Sub' band
modes, the main tuning knob, key-
pad, and transmit facility always

The HRT Review Team gets to grips - literally -
with Kenwood's first dual band hand portable.

see if it matched up to the usual
Kenwood quality and performance.
We were pleased with our find-
ings . .

True Dual
The set offers true simultaneous

dual -band operation, having the abil-
ity to receive on both bands at the
same time, or alternatively allowing
transceive operation on one band
while still allowing a monitor to be
kept on the other band for activity.
This is unlike some of the simpler
dual -band transceivers which allow
reception only on one band or the
other, but not both at any one time
(even when they offer cross -band
'duplex'). The simultaneous dual
band facility, as fitted to the TH-75E,
allows you to have a QS 0 on 2m,
while, say, listening out for your friend
on 70cm.

The set covers the 2m and 70cm
bands in selectable 5, 10, 12.5, 20
and 25kHz steps. The default set-
tings are 12.5kHz on 2m and 25kHz
on 70cm. Tuning is accomplished
either by the rotary click -step knob on
the set top, or by direct frequency
entry using the front panel keypad. A
common on/off/volume control is
fitted to the top panel, next to a

'balance' control acting as an audio
fader between the two bands in use.

acting on the main band, with further
up/down buttons controlling the sub
band tuning. Switching between the
two is performed by a push of the
'Band' button positioned on the PTT
bar extension. The large lcd panel
shows the frequency of each band to
the nearest kHz, as well as providing
a 'Busy' indication for each band. An
S -meter section displays the relative
strength of received signals on the
main band, acting as a battery volt-
age indicator on transmit to show the
state of your nicads. The lcd may be
backlit for night time use, a panel
above the PTT bar being used for this.
The backlight automatically stays on
for 5 seconds following the last
button push to save you keeping your
finger on the button while tuning or
selecting a memory channel.

An automatic band change
(ABC) may be enabled which will
automatically switch control of the
main band to the band with a re-
ceived signal present, useful when
mobile for example to make sure you
reply to the received CQ on the right
band. On transmit, reception on the
sub band may either be automatically
muted or enabled, depending upon
the setting of the 'duplex' facility.

Ten memory channels on each
band may be programmed, and then
individually selected by a single key-

pad button. As well as these, a 'call'
channel may be programmed on each
band for quick selection by a press of
the Call button on the PTT bar
extension. Each memory channel
may store the operation frequency,
repeater shift, and sub -tone fre-
quency if fitted, and channels 0, 1

and 2 may be used to store odd -split

16 please mention HRT when replying to advertisements HAM RADIO TODAY OC,10BER 1989



Tx/Rx frequencies if required.
A 'memory shift' facility is avail-

able, where following a push of the
Ent button you can tune away from
any of the pre -selected memory
channels, retaining any programmed
repeater shift etc. This facility lets
you have, in effect, 10 VFOs on each
band all pre-set to any given start
position.

The memory channels of either
band may be scanned for activity as
required, or for those who live in the
fast lane and don't want to miss a
thing, the dual memory scan (DMS)
lets you scan all channels for activity,
the scan halting when the receiver
squelch raises. Any number of chan-
nels may be locked out of this mode
as required, and the scan may be set
to resume either two seconds after
the squelch closes, or five seconds
after the scan halts regardless of
squelch state. By pre-setting upper
and lower scan limits in memory
channels 8 and 9 respectively, a

programmed band scan may be initi-
ated which searches between these
two frequencies in the pre-set tuning
steps.

For dual -channel monitoring in
the same band, a 'priority' scan mode
checks memory channel 1 briefly
every five seconds, the set giving you
a bleep if activity is present on this
channel.

Bleeps and Tones
While monitoring a channel for

activity, the set may be placed in Alert
mode where it bleeps for five sec-

onds at a pre-set volume level when-
ever the squelch raises. A flashing
bell symbol appears on the lcd until
cancelled, to wake you up when
someone puts a call out! If you
habitually forget to switch the set off,
an auto -power -down is also available
where the set gives a five second
bleep after 59 minutes of no activity
or manual key presses, switching into
a low current drain 'power -down'
state at 60 minutes.

For users in busy areas or for club
net use, an optional sub -tone unit
may be internally fitted to provide
ctcss use on any of 37 sub -audible
tone frequencies (see the feature on
ctcss in this month's HRT for informa-
tion on this). When used with the
Alert facility, this can act as a handy
pager to let you know you've been
called. For the technical whizz -kid
packet radio buffs, a 'fast squelch'
facility is available where the set
keeps power applied to certain parts
of the receiver circuitry to allow a fast

audio recovery on receipt of a packet
burst. This uses slightly more battery
power on receive but allows recep-
tion of packets with short Tx delay
settings.

The review set was supplied with
a PB-6 7.2V 600mAh battery pack
giving a nominal 1.5W output on
transmit. A larger 12V nicad pack is
also available giving a correspond-
ingly higher transmit output power,
and an external 13.8V power source
may also be used to provide an output
of greater than 5W if required for
home or mobile use. For all -day users,
200mAh and 1100mAh 7.2V packs
are also available together with an
empty battery case allowing you to
insert six AA cells.

Due to the extra circuitry in-
volved, the TH-75E is not in the
league of the 'micro -miniature' hand-
helds, measuring 180mm (H) x

66mm (W) x 40mm (D) when fitted
with the supplied PB-6 low -power
battery, and weighing around 510g. A
carrying strap and metal belt clip are
supplied, and the set comes with a
mains charger for overnight nicad
recharging. Optional extras include
both normal and rapid desktop nicad
chargers, external DC supply cables,
soft carrying cases, a speaker micro-
phone and VOX handset, and even a
waterproof bag for those out -in -the -
rain activities such as foxhunts and
emergency exercises.

In Use
On first holding the set, I got a

feeling of true ruggedness, the sealed
controls and sockets on the top of the
set adding to the general appearance
of the set probably being able to with-
stand the odd rain shower as well.
Although I have used Kenwood port-
ables before, several incorrect button
pushes at first told me that I still
needed to read carefully through the
instructions book to operate the set,
because of the new facilities offered.
The manual provided, written in
American English, provided good
operating instructions together with
block and circuit diagrams, but no
internal adjustment information.

Tuning into my semi -local 2m
repeater showed the receiver to be
very sensitive indeed, although I had
to choose my position carefully to get
my transmitted signal into the re-
peater due to the set's lower output
power. The recovered audio quality
on receive was very good. It was
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possible to increase the volume also
to quite a loud level before any trace
of internal distoriton was apparent. I
could happily monitor next to noisy
roadside traffic. This is highly com-
mendable bearing in mind the tiny
internal speaker. Good reports on my
transmitted audio were received,
with plenty of punch but no trace of
overdeviation, although as previously
mentioned I found I was sometimes
at a weak signal level when compared
to the strength of most received
signals on the TH-75E.

On 70cm, the receiver was reas-
onable but not quite as sensitive as
the 2m section: all three of my local
and not -so -local 70cm repeaters
came in at reasonable strength. Using
the dual reception facility really
showed what many amateurs must
be missing. Being able to scan around
70cm while listening to the local 2m
'natter channel' showed many QSOs
to be taking place which otherwise
would not have been heard.

I found the sensibly placed 'band'
and 'call' buttons, next to the PTT bar,
very easy to use. With the set in my
inside pocket, the auto band change
allowed me to reply on the correct

band after the set had been suitably
extracted! Using the set mobile
showed an adequate level of receive
audio present for driving an external
speaker, although the set was, in my
case at least, a little too large to hold
comfortably and control for QSYing
purposes with one hand on the move.
The extra level of RF output provided,
due to an external 13.8V supply as
opposed to the use of the nicad, cer-
tainly made a difference in the overall
readability of my signal by other
stations.

At night the lcd illumination wor-
ked well, but I found operation of the
keypad very difficult due to the unlit
black keys against a black back-
ground. Instead I relied upon memory
channels, using the tuning knob for
selection. Likewise, the 'tone' button
for repeater access was a little
awkward to use, even in daylight this
required a two-handed operation. I

was limited on 70cm and to a lesser
extent on 2m due to the number of
repeater and simplex channels out-
numbering the available memory
channels, so that switching between
memories and the VFO or 'memory
shift' mode was often necessary.

I found the supplied 600mAh
nicad to be capable of providing over
six hours of continuous receive -only
operation without a recharge being
necessary, lasting me a normal day's
operation. The charger contacts fit-
ted to the top of the nicad, requiring
the removal of the battery from the
transceiver to charge. Hence, in the
absence of an external DC supply, it
was not possible to use the set for
monitoring purposes while the nicad
was being topped up by the charger,
but of course this causes no problems
for the normal overnight charge.

The set always remained cool
due to the well designed metal
heatsink on the rear case, even during
long transmission periods the set
never reached what I would call 'very
hot', unlike some of the portable sets
nowadays. I did however find one
drawback with this, in that when
fitted with the supplied battery the
set was slightly top heavy and the
slightest touch often made it fall over!

. . . ah well, one can't have every-
thing.

Insides
The rear panel of the set is made

from cast alloy to provide a heatsink
for the transmitter power amplifier
modules; this also provides a rigid
chassis which would protect the set
from the odd knock or two in use
(although we resisted the temptation
to see if it still worked after being
dropped from a height!). The front
and top panels are made from a tough
polycarbonate material, accurately
colour matched to the rest of the set,
providing a durable all-round form of
mechanical assembly.

Inside, surface mounted chip
components are much in evidence,
with the analogue circuitry using
several pcbs in the main chassis
linked by flat multi -way connection
leads to the digital circuit board fitted
to the front panel of the set. It is
interesting to note that all the multi -
way leads have a metallic screening
foil to reduce the level of digital
interference radiated.

The circuitry comprises two sep-
arate RF and IF sections on receive,
together with two separate transmit-
ter RF circuits, the receive and trans-
mit audio stages begin combined.
Receiver first IF stages of 16.900MHz
(2m) and 59.525MHz (70cm) are
used, monolithic crystal filters being
fitted here to provide the main part of
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the receiver selectivity. Identical
second IF stages are used, with
CFUM455E ceramic filters to provide
further selectivity, ceramic reson-
ators being used in each case for
demodulation. 4066 cmos analogue
switches are used for audio switch-
ing between each band, a twin gang
balance control being used before the
main audio power amplifier.

A uPD7510 microprocessor pro-
vides the frequency control and
general housekeeping functions of
the set, a rotary encoder providing
up/down pulses being used for the
tuning control. A lithium battery with
a stated life of aproximately five years
provides memory backup in the ab-
sence of external power.

Laboratory Tests
The measured receive sensitivity

on 2m was extremely good, con-
firming the excellent on -air results.
On 70cm the receiver was less
sensitive, but even so was adequate
for the transmit power available. The
minimum squelch threshold level was
very low, allowing even very weak
signals to lift the squelch, and the S -
meter gave a reasonably useful dyna-
mic range although less so on 70cm
than 2m. The adjacent channel selec-
tivity of 25kHz separated signals was
quite good, the rejection of 12.5kHz
signals was reasonable but may
prove limiting in busy areas if the set
was used as a base station in the
presence of strong 12.5kHz adjacent
signals.

On transmit, the power output
with a 7.2V supply showed a reason-
able degree of PA efficiency, hence
giving a useful battery life, although
the 70cm output power was a little
on the low side. With a 13.8V supply,
over 5W output was achieved on
each band. The deviation was accu-
rately set on each band. In all, a

reasonable technical performance for
a portable, up to the usual Kenwood
standards.

Conclusions
The TH-75E is a welcome addi-

tion to the Kenwood range, being
their first ever dual -band portable.
Have they succeeded in their task?
'Yes' must be the answer; the set is
rugged, it works well, and offers true,
twin band operation that few other
portables do.

Laboratory Results
Receiver:

Sensitivity: Input level required to
give 12dB SINAD:

144MHz: 0.140/ pd
145MHz: 0.12µV pd
146MHz: 0.12i4V pd
430MHz: pd
435MHz: 0.24/JV pd
440MHz: 0.24µV pd

Squelch Sensitivity:

Threshold:
Maximum:

2m
<0.0514V pd (2dB SINAD)

0.15p4V pd (7dB SINAD)

70cm
<0.051.N pd (7dB SINAD)

0.071AV pd (7bB 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:

2m 70cm
+12.5kHz: 30.5db 30.0dB
-12.5kHz: 31.5dB 32.5dB
+25kHz: 75.5dB 72.0dB
-25kHz: 75.5dB 69.5dB

Blocking: Increase over 12dB
SINAD level of interfering signal
modulated with 400Hz at 1.5kHz
deviation to cause 6dB degrada-
tion in 12dB SINAD on -channel
signal:

2m 70cm
100kHz: 87.0dB 84.5dB
1MHz: 95.0dB 97.5dB
10MHz: 97.0dB 105dB

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

25/59kHz spacing:
50/100kHz spacing:

2m
69.5dB
69.5dB

70cm
64.5dB
64.5dB

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

3 ohm load: 41 5mA
8 ohm load: 345mV

15 ohm load: 220mW
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Image Rejection: Increase in level
of signal at first IF image frequency
over level of on -channel signal to
give identical 12dB SINAD signals:

2m 70cm
84.0dB 86.0dB

The 2m receiver section was
extremely sensitive, coupled with the
facility of a higher Tx output by the
use of a higher voltage nicad pack
would if required provide a good
communications range. On the nega-
tive side, the set often needed two
hands to operate, ie to adjust the

S -Meter Linearity:

2m 70cm
Indication Sig.Level Rel.Level Sig.Level Rel.Level

2 0.39j4V pd OdB ref 0.31uV pd OdB ref
4 0.711.4V pd + 5.2dB 0.39i.AV pd + 2.0dB
6 1.38µV pd -11.0dB 0.54µV pd + 4.8dB
8 2.24pV pd + 15.2dB 0.76uV pd + 7.8dB

10 3.41uV pd + 18.8dB 1.01uV pd + 10.3dB
12 5.77uV pd + 23.4dB 1.55uV pd + 14.0dB

Current Consumption:

Standby, Squelch Closed:

Receive, Mid Volume:
Receive, Max Volume:

43mA (2m only)
48mA (70cm only)
79mA (2m/70cm)

105mA (2m/70cm, Fast Squelch)
118mA (2m/70cm)
179mA (2m570cm)

Transmitter

TX Power and Current Consumption:

Freq MHz Power 7.2V Supply 13.8V Supply
145 High 1.98W/890mA 5.01W/1.30A

Low 430mW 495mA 320mW/480mA
435 High 1.29W,980mA 5.23W/1.40A

Low 410mW 540mA 510mW/540mA

Harmonics/Spurii:

2nd Harmonic:
3rd Harmonic:
4th Harmonic:
5th Harmonic:
6th Harmonic:
7th Harmonic:

2m
- 64dBc
- 73dBc

<- 90dBc
< - 90dBc
<- 90dBc
< - 90dBc

70cm
- 72dBc

< - 90dBc
< - 90dBc

Frequency Accuracy:

2m
120Hz

70cm
- 370Hz

Peak Deviation::

2m 70cm
4.84kHz 4.68kHz

volume or to access a repeater, but
the one -button press memory chan-
nel access coupled with the rotary
tuning control were useful in simpli-
fying the operation.

Our thanks go to Lowe Elec-
tronics Ltd for the loan of the review
equipment.

Toneburst Deviation:

2m 70cm
3.64kHz 3.22kHz
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FEATURES
VISA

1 SMALL &COMPACT, idealfor the small shack The builtin LCD display eliminales the need for TVs
or monitors

2 LOWCOST. Comparethis with any other self-contained reader with these features. Only the highest
quality components are used to guarantee cerfcemance and reliability

3 EASY TO USE. No computers to set up or tapes tc load No filters. interfaces or special leads Just
connect to headphone socket Or speaker and switch On

4 MORSE. Decodes hand or machinesentrnorse between 550WPM Auto/man speedtracking Built
in bancipass and notch filters. Noise blanker LED bargraph tuning and signal strength indicator
Built in text editor

5 RTTY. Decodes and displays both commercial and amateur RTTY Built in shift indicator Automatic
ooiarity sense Unique synchronous sampling system for high noise immunity and wide operating
range Two dedicated control processors to decode. edit and display text 45/50/75 Baud -17(14251
850 Hz shift)

6 TUTOR. Thebuilt in tutor containsallthefeatures youexpect including auto repeat Plustheability
to see what's being sent or what you're sending!

7 RS232.FOrdirectconnection to compatible terminal units or printers at 1200 to 9600 Baud orto our
intelligent buffer/interface at up tot Mega Baud

THE NEW TEN TEC PARAGON
Synthesized Transceiver

ii -A -I -A

11i ii>A -Ai

14.

BIN

An addition to the TEN-TEC range of top quality
equipment from the U.S.A.

This general coverage all mode receiver tunes from
100KHz to 29.9999MHz. Modes USB, LSB, CW, FSK, AM,
(FM optional). Sensitivity SSB/CW/RTTY 0.15uV.
Dynamic range 100dB on SSB. Blocking and 3rd order
Intercept, very impressive figures. Transmitter 200 watts
D.C. Input. CW Sidetone, Speech compression.****************************
Write or phone for details of the PARAGON 200w or
ARGOSY II 100w Transceiver, CORSAIR II 200w Trans-
ceiver, CENTURY 22 CW only Transceiver and other
TEN-TEC products.****************************
We also stock KW Traps & Dipoles; Antenna switches;
Baluns; Fritzel Baluns; Butternut & Cushcraft Beams and
Verticals. MFJ (U.S.A.) ATU's; Packet Radio Terminal and
RTTY/ASCII/CW computer interface etc.****************************

KW COMMUNICATIONS LTD.,
Vanguard Works, Jenkins Dale, Chatham, Kent ME4 5RT.

Tel: (0634) 815173. Telex: 965834
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GAREX ELECTRONICS
WEATHER SATELLITE SYSTEMS

SPECTACULAR NEW ATARI ANIMATED SYSTEM
Garex are proud to announce that they are the first appointed dealer for this
incredible new Timestep product Following on from Timestep's phenomenal
success in the education market a special low cost Atari ST version of their
animation system is now available. Simply plug in your existing receiver to view
amazing pictures For the ultimate, add a Meteosat receiver for unbelievably
smooth 14 frame animation that is completely automatic once set up Just watch
the clouds roll by' New pictures are added twice an hour if required, the oldest
being discarded automatically. This sophisticated package will run on any Atari
ST1040 and compatible colour monitor. comes complete with all software and
colour -keyed Atari interface unit £299.00
Optional 16 grey scale adaptor for colour monitor 624.95
For those who would like a one -stop -shop. we offer the complete package of a
ready -to -run system'
Meteosat Dish and receiver. Atari interface unit. Grey scale adaptor. 14in Colour
Monitor. Atari ST1040 computer. software (including demo -disc) AND. OF
COURSE. ALL PLUGS AND CABLES

On your doorstep 0.695.00

NEW COMMODORE "AMIGA" INTERFACE AND
SOFTWARE

Superb high resolution pictures 600 pixels x 400 lines Compatible with' PIXmate"
THE fully featured image processing program £299.00

COMPACT FRAME STORE SYSTEM
The basic MICROWAVE METEOSAT system. no complications. a complete plug
in and go package requires no computer. no software. and can be up and running.
including dish alignment within 10 minutes Nothing morel° buy Dish. Microwave
Receiver, Frame Store. 12in b/w Monitor AND ALL PLUGS AND CABLES
Designed by Timestep. supplied by Garex £995.95

SATELLITE ACCESSORIES
Meteosat Receiver. Dish input and 2 watt audio output
Meteosat Preamp. 15dB gain 0 6dB noise figure GaAs FET
NOAA 10 channel VHF Receiver
NOAA BASIC Turnstile antenna
NOAA BASIC Preamp, 3 pole filter, boxed. 14dB gain

SAE for full details and prices of other 'separates
* * * *

£270.25
£92.00

£155.25
£34.95
£24.95

GAREX VHF RECEIVERS
*A simple but versatile design capable of covering spot frequencies in the range
25-200MHz
* Excellent sensitivity (typically 0 4uV for 12dB SINAD)
* Double superhet (10 7MHz and 455kHz IFs)
* Choice of IF bandwidths from "W -SAT" to ''12 5kHz" PMR standards
* The basic receiver is single channel crystal controlled
* Multichannel option
*2 watt audio output stage having a low quiescent current
* Size 153 x 33 x 13mm * Requires 10-14v DC supply
PRICES Stock Versions (fully assembled. aligned and tested boards) 6m. 4m, 2m
and weather sat £49.95

Crystals extra, prices on request
* Mains power supply module £15.50
Other frequencies. special options. cased versions POA

GAREX VHF PREAMPLIFIERS
* MINIATURE - GENERAL PURPOSE *

* Compact size 34 x 9 x 15mm * Up to 26dB gain
* Can be made for any frequency in the range 40-200MHz
* 3dB bandwidth t3MHz (at 145MHz) * Low noise
* Input and output impedance 50 ohms
* 1dB compression t 10dBm * Saturated output -15dBm
* Supply voltage 8-17v DC at 5-10mA
Stock Versions (fully assembled. aligned and tested boards) 6m
Weather Sat
Airband 118-136MHz (reduced gain)
Other frequencies in the range 40-200MHz

* HIGH PERFORMANCE
* 2 meter PRE -AMPLIFIER

*3 band-pass stages for improved selectivity
* 16dB gain with 1dB NF * Switches 35 watts
* RF switched (fail-safe action) gas -filled relays
Assembled. tested pcb £42.50

Boxed version £49.95

Gas -filled Relays as used in pre -amp £4.95

MAIN DISTRIBUTORS FOR REVCO ELECTRONICS LTD
Prices include UK P&P and 15% VAT

Ask for details of our interest Free Credit

GAREX ELECTRONICS

4m. 2m and
£11.45
£11.45
£13.75

HARROW HOUSE, AKEMAN STREET, TRING HP23 6AA
TEL: TRING (044282) 8580

and CHEDDINGTON (0296) 668684
Callers by appointment only

VISA
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Part 1
This article describes the construction of
a superhet receiver for the 3.5MHz
amateur band. The use of printed circuit
boards (which can be etched at home),
the inter -board plug and socket arrange-
ment, and pre -wound inductors make
construction of the project and fault-
finding fairly simple. The prototype
receiver was tested and aligned using
only the minimum of test equipment: in
particular, no oscilloscope. A constructor
who has some experience but who does
not have access to this sort of test gear

(

of the RF amplifier is set by the RF gain
control. The desired output signal from
the RF amplifier is mixed with the buf-
fered VFO output, running at nominally
3.955-4.455MHz, and the difference
frequency at 455kHz is selected by an
SSB-bandwidth IF filter. Fixed gain IF
amplification is followed by the product
detector where the IF signal is mixed with
the buffered output from the carrier inser-
tion oscillator (CIO). The CIO runs at a
frequency with the correct offset from the
intermediate frequency to demodulate

A good, solid superhet receiver that anyone can
build, by S. Niewiadomski.

not be afraid of tackling
the project.

The design of any receiver is con-
siderably simplified when only single
band operation is required: oscillator
band -switching and internal frequency
conversion are eliminated and the design
can be optimised for the particular band
of interest. As well as being suitable for
listening on the amateur 3.5MHz band,
the receiver can also be used in conjunc-
tion with external converters to cover
other parts of the spectrum. For this
reason, the frequency coverage has been
set to a full 500kHz, between 3.5 and
4.0MHz (with a little overlap at each end),
rather than just the 300kHz segment allo-
cated to UK amateurs. Even with this
extended frequency range, the tuning rate
is sufficiently slow to make the resolution
of SSB signals easy, without the need for
a fine tuning control. Brief details of how
suitable converters can be designed are
given towards the end of this article.

Block Diagram
Fig.1 shows a block diagram of the

receiver. The antenna input is buffered
and amplified by an RF amplification
stage which contains two tuned circuits
giving good image rejection and a degree
of preselection. A twin -gang variable
capacitor enables the resonant frequency
of the tuned circuits to be peaked at
exactly the received frequency. The gain

the lower sideband (LSB I transmissions
found on the 3.5MHz band.

The audio output from the product
detector is filtered by a passive (LC) audio
filter with a 3kHz cut-off frequency to
eliminate interfering audio from adjacent
undesired signals. A stage of fixed gain
audio pre -amplification drives the AF
power amplifier via the volume control.
The receiver is fitted with an internal
loudspeaker which is cut-off when head-
phones or an external speaker are in-
serted.

The Circuit
A detailed explanation of how the

various blocks in the receiver are
implemented follows. Please note that the
components are numbered separately for
each of the four pcbs, with the exception
of variable resistors RV 1, 2, 3 and 4 and
variable capacitors VC1 and 2.

ANTENNA
SK1

GROUND
SK2

PL1

RF GAIN

RV3
100k
LIN

PL4

2

T1

c:1

C3

110n

ci
220p

C2
100p

I I

R1

100k

PREAMPLIFIER

PL2

C4
10n

VC2a (Ifir
L_ RF PEAK

3

cia
220 p

R3
220R

PL3

2 1

VC2b
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RF GAIN

3.955
455MHz

RS AMP

RF PEAK

VARIABLE
FREQUENCY
OSCILLATOR

TUNE

MIXER

BUFFER
AMPLIFIER

455kHz
IF

FILTER

IF

AMPLIFIER

CARRIER
INSERTION

OSCILLATOR

PRODUCT
DETECTOR

BUFFER
AMPLIFIER

AF
FILTER PREAMP

VOLUME

AF
POWER

AMPLIFIER

LS

PHONES

Fig.1. The block diagram.

RF/IF board (pcb1, Fig.2)
RF amplification is provided by Q1, a

dual -gate mosfet. The voltage gain of this
stage is controlled by altering the voltage
on gate 2 via RV3, the RF gain control.
The antenna input and drain output of Q1
are coupled via tuned transformers T1 and
T2 which are peaked to the received
frequency by adjusting the RF peak
control VC 2.

Q2, also a dual -gate mosfet, is

configured as a mixer, converting the
output from the RF amplifier stage to the
intermediate frequency of 455kHz using
the input from the VFO at 3.955-

4.455MHz. The 455kHz difference
output from the mixer is selected by the
IF filter, a Murata CFM455J1, which is a
relatively low-cost but high-performance
ceramic device optimised for SSB recep-
tion. R5, the drain resistor of Q2, sets the
drive impedance to the filter and is chosen
to match its 2 kohm input impedance.
Similarly, R7 terminates the filter with the
correct impedance.

IC1, a MC1350 amplifier, provides the
main IF amplification for the receiver. This
device has provision for gain control by
altering the voltage on pin 5. Full gain is
obtained when the controlling voltage is

less than 5 volts and the gain reduces as
the voltage is taken higher. In general, the
controlling voltage can be provided from
a manual IF gain control, or from an AGC
system. In this particular application the
gain control input is permanently strap-
ped to ground, setting ICI to full gain, by
connecting a link on PL6. Purists may
object to this, but in practice no problems
have been encountered, as strong signals
which may tend to overload IC1 can be
attenuated in the RF amplifier by setting
the RF gain control to a low gain position.
Constructors may wish to experiment
with the manual or automatic control of

MIXER IF FILTER IF AMPLIFIER PL8

NOTE:
IC1 = MC1350
Q1,2 = 3N201

C5 F1 = CFM455J1
T1,2 = 154FN8A6439
T3 = YLE4A888EK

C7
10n

An I

9

g1

R4
100k

R9
100k

PL5

2 01

3 955 - 4.455MHz
(FROM PCB2)

RFC2
1m

R5
2k2

C8
10n

1

R6 ± C9
220R 10n

C11
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Fig.2. PCB1 circuit: the RF amp, mixer, IF filter and IF amp.
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VFO ALUMINIUM BOX
E

NOTE:
01 = BF256C
Q2 = BF241
T1 = KANK3337R
D1 = 1N4148
ZD1 = 6V2 ZENER

VARIABLE FREQUENCY OSCILLATOR

TUNE

VC1
100p

NC 4

T1

C1
270p

C4
100p

I

_k_r 1_01, C2
180p

C3
22p

RFC1
1m

C6
10n

14*

C5 j_
10nT

Q1

R2

100k -I -
R1 V

D1

150R

BUFFER AMPLIFIER 7 1n0 BOLT IN
R3 FEEDTHROUGH

270R /CAPACITOR
+12V

RFC2
1m OV

I
EARTH TAGS
INSIDE & OUTSIDE

C8
1000p

R4
22k

Q2

C9
10n

COAX PASSES
C10 THROUGH HOLE

C7
10n

R5
10k

R6
470R

1000p IN BOX
3.9554.
455MHz

Fig.3. PCB2 circuit. 3.955-4.455MHz VFO.

VFO OUTPUT LEVEL

TO RF MIXER (PCB1)

the gain of IC1. The amplified output of
IC1 is taken from this board via a push-pull
arrangement using the centre -tapped
transformer T3 which is tuned to 455kHz.

Supply de -coupling for each stage is
provided using 1mH RF chokes and 10nF
capacitors, ensuring stability and freedom
from spurious responses.

VFO board (pcb2, Fig.3)
A conventional VFO circuit is de-

signed around jfet Q1, and is a guaranteed

first-time starter using a ready -wound
coil. The frequency determining capaci-
tors C1 -C3 and VC1 (the tune control)
have been chosen to give the desired
frequency coverage of 3.955-4.455MHz
with a little overlap at each extreme.
Miniature ceramic plate components
were used in the prototype for C1 -C3
which give some warm-up drift and
reasonable operating stability. There is
room for experimentation with the types
of these capacitors to improve frequency
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Fig.5. Amplitude response of the
passive audio filter to 10kH.

9 10

12V

OV

CIO
455kHz
(FROM
PCB4)

455kHz
SIGNAL

(FROM
PC81)

PL3

O
2

PRODUCT DETECTOR AUDIO FILTER AUDIO PREAMP AUDIO POVN

PL7 C1
10n

PL2 C2
10n

RFC1
1m

C7
10n

C6
100u

R2
1k0

R3
10k

R1 R4
1NR10k

C3
10n

C5
10u

C4
10u

NOTE:
IC1 = TL071
IC2 = LM386
Q1 = 3N201

L1
47m
0 0 0

L2
39m

"/ 00 0

C9 -- C11
12n 33n

--I I -

C8
100n

R5
1k01k0

R7
10k

RFC2
1m

C15
10n

R81

k0

o C14
100u

R6
10k

6

C10 C12
120n 82n C13

10u

C16
10u

PL4

RV4
10k
LOG

R9
1k0

C17

3
10u

.73

RFC3
1m

C19
10n

I-

6

1

VOLUME
/T7//

Fig.4. PCB3 circuit: product detector, AF filter and audio power amp.
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Fig.6. PCB4 circuit: the carrier insertion oscillator.
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47n

SK5
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stability if desired.
Q2 forms an emitter follower buffer

amplifier for the VFO output, isolating the
oscillator stage from loading effects. The
level of the output can be set by adjusting
R6.

A stabilised 6.2 volt supply voltage
for the oscillator is generated by R3 and
D2, and de -coupled by C6, RFC1 and C5.
The supply for the buffer stage is de -

coupled by RFC 2 and C9.

Product detector audio board (pcb3,
Fig.4)

On this board, Q forms a product
detector, mixing the amplified IF signal
with the carrier insertion oscillator output
and producing the recovered audio. The
output from the product detector feeds a
fifth order 3kHz cut-off frequency elliptic
Iowpass filter formed by C8 -C12, L1 and
L2. The components used to construct
the filter are entirely off -the -shelf and
require no winding, tuning or selection.
The amplitude response of the filter is
shown in Fig.5. Ripple in the passband
and points of high attenuation in the
stopband are characteristic of the elliptic
response. This filter provides 50dB of
attenuation at 4.2kHz and maintains at
least this level of attenuation to well
outside the audio band. Correct source
and termination impedances are provided
for the filter by R2 and R5.

IC1 is a low noise op -amp (a TL07
or similar) providing a fixed level of audio
pre -amplification. This feeds the volume
control, VR 2, the wiper of which is
connected to the audio power amplifier
IC 2, a LM 386. This IC produces less
output noise than the popular LM 380,
and is housed in a more compact 8 pin dil
package. A standard output -stabilising
Zobel network is fitted, consisting of R10
and C21. IC2 drives the phones socket
SK5 via C 2 2. When the phones are not
inserted into SK5, the 8 ohm internal
loudspeaker is connected to the audio
output.

Carrier insertion oscillator board
(pcb4, Fig.6)
Q1 and associated components form

an LC -tuned carrier insertion oscillator.
The frequency of oscillation is determined
by the inductance of T1 and the value of
is internal capacitor. Exact trimming of the
frequency to 4 53. 5kHz to correctly de-
modulate LSB is achieved by rotating the
core of T1, altering its inductance. A
stabilised 6.2 volt supply voltage for the
oscillator is generated by R1 and D1, and
de -coupled by RFC1 and C2.

Q2 forms an emitter follower buffer
amplifier for the C10 output, isolating the
oscillator stage from loading effects. This
circuit is identical to that used as a VFO
buffer stage. The level of the C10 output
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Fig 7 The power distribution wiring.

can be set by adjusting R7.

Power distribution wiring (see Fig.7)
Power for each board in the receiver,

and the Power On led, is distributed from
SK 3 and SK 4 via twisted pair wiring. R1,
the current limiting resistor for LED1, is
soldered directly on the led rather than
being mounted on one of the pcbs.

Fig.8. PCB1 component overlay.

Construction
With the exception of the front panel

controls, sockets SK1-5, the loudspeaker,
LED1 and R1, all the components are
mounted on single -sided printed circuit
boards. The pcb track patterns and
component placement drawings for the
four boards are shown in Fig.8 (pcb1),
Fig.9 (pcb2), Fig.10 (pcb3) and Fig.11
Ipcb4).

Boards will be available from the PCB
Service, but they are easy and cheap to
make at home.

Mounting the components on each
board should be done methodically, start-
ing at one corner of each board and

+12V 4

OV

V
OUTPUTFig.9. PCB2 component overlay.

working towards the opposite corner
mounting each component as it occurs.
In my opinion, this is to be preferred to
mounting say all the resistors first, then
all the capacitors and so on, as it tends to
result in less errors. Take the normal
static -handling precautions with the fets,
ensuring that your soldering iron is
earthed. Bare tinned copper wire can be
used for the links on the boards, without
any danger of short circuits. Sockets were
used for all the ICs on the prototype
without any instability problems. Fault-
finding is much easier if an IC can be
substituted without unsoldering.

As each board is completed it should

be checked carefully for assembly faults.
Check the orientation of the polarity
sensitive components, including diodes,
transistors, polarised capacitors and ICs.
Ensure that no solder splashes or bridges
exist, expecially between IC pins.

On the prototype receiver, plugs and
sockets were used for the inter -board
connections. If this arrangement is used
on your receiver, the correct size plugs will
need to be cut down from the rows of 10
or 12 as supplied and alternate pins
removed. This makes de -bugging of a
design easier than if connections have to
be unsoldered when a board has to be
removed.
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Fig.10. PCB3 component overlay.

Fig.11. PCB4 component overlay.

Parts List

RF/IF Board (PCB1)
RESISTORS
R1,2,4,9 100k
R3,6 220R
R5,7 2k2
R8 10k
All fixed resistors are 0.25W 5% carbon

film type.

CAPACITORS
C1,14 220p ceramic plate
C2,6 100p ceramic plate
C3,4,5
7,8,9,10
11,12,13 10n disc ceramic

WOUND COMPONENTS
RFC1,2,3 1mH axial RF choke
11,2 Toko 154FN8A6439
T3 Toko YLE4A888EK

SEMICONDUCTORS
Q1,2 3N201 dual gate MOSFET
IC1 MC1350

VFO Unit (PCB2)
RESISTORS
R1 100k
R2
R3
R4
R5

150R
270R
22k
10k

All fixed resistors are 0.25W 5% carbon
film type.

RV1 470R horiz. min. preset

CAPACITORS
C1 270p ceramic plate
C2 180p ceramic plate
C3 22p ceramic plate
C4 100p ceramic plate
C5,6,7,9 10n disc ceramic
C 8,10 1000p ceramic plate
VC1 100p air -spaced tuning

capacitor, Jackson C804 or
similar

WOUND COMPONENTS
RFC1,2 1mH axial RF choke
T1 Toko KANK 3337R

SEMICONDUCTORS
Q1 BF245 JFET
QTR2 BF241
D1 1N4148
ZD1 6V2 400mW zener

MISCELLANEOUS
Printed circuit board
1mm (0.040in) terminal pins
Aluminium box size 103 x 65x 53mm
(Electrovalue)
1nF bolt -in feedthrough capacitor
6BA nuts, bolts, solder tags

MISCELLANEOUS
Printed circuit board
8 pin dual -in -line socket for IC1 (if

required)
Fl CFM455J1
PL1,2,3
5,7,8 2 -way pcb-mounted plugs

(made from 3 -way 0.1in
plugs with middle pin
removed)

PL4 3 -way pcb-mounted plugs
(made from 5 -way 0.1in
plug with alternate pins
removed)

Product Detector/Audio
(PCB3)
R1,3,6,7 10k
R2,5,8,9 1k

R2,5,8,9 1k

R4 100R
R10 1OR

All fixed resistors are 0.25W 5% carbon
film type.

CAPACITORS
C1,2,3
7,15,19 10n disc ceramic
C4,5,
13,16,17 10µ min radial electro
C 8 100n polyester layer

(7.5mm lead spacing)
C9 12n polyester layer (7.5mm

lead spacing)
C10 120n polyester layer

(7.5mm lead spacing)
C11 33n polyester layer (7.5mm

lead spacing)
C12 82n polyester layer (7.5mm

lead spacing)
C6,14
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18,20
22

C21
100µ min radial electro
47n polyester layer (7.5mm
lead spacing)

WOUND COMPONENTS
RFC1,2,3 1mH axial RF choke
L1 Toko 47mH 1ORB inductor
L2 Toko 39mH 1ORB inductor

SEMICONDUCTOR
IC1 TL071 low noise op -amp
IC2 LM386
Q1 3N201 dual gate MOSFET

MISCELLANEOUS
Printed circuit board
8 pin dual -in -line sockets for IC1 and IC2
(if required)
PL1,2,3,5 2 -way pcb-mounted plugs

(made from 3 -way 0.1in
plugs with middle pin
removed)

PL4 3 -way pcb-mounted plugs
(made from 5 -way 0.1in
plug with alternate pins
removed)

Carrier Insertion Oscillator
(PCB4)
RESISTORS
R1 560R
R2,3 100k
R4 1k8
R5 22k
R6 10k
All fixed resistors are 0.25W 5% carbon

film type
RV 2 470 ohm horizontal

miniature preset

CAPACITORS
C1,2,4 10n disc ceramic
C3 470p ceramic plate
C 5,6 1000p ceramic plate

WOUND COMPONENTS
RFC1 1mH axial RF choke
T1 Toko YMCS17105

SEMI CONDUCTORS
Q1,2 BC109 or similar NPN

silicon
ZD1 6V2 400mW zener

MISCELLANEOUS
Printed circuit board
1nF bolt -in feedthrough capacitor
6BA nuts, bolts, solder tags for bracket
PL1,2 2 -way pcb-mounted plugs

(made from 3 -way 0.1in
plugs with middle pin
removed)

28

General
R1x 1k 0.25W 5% carbon film

type
RV3 100k linear potentiometer

(RE gain)
RV4 10k log potentiometer

(volume)
VC 2 dual gang 10-365pF

variable capacitor (RF peak)
LED1 miniature red led (Power

On)
SK1-4 4mm insulated sockets,

various colours
SK 5 mono headphones socket
Loudspeaker 8 ohm 3in diameter
Knobs: 1 large, 3 small
Slow motion drives: 6:1 reduction, 1/4in
spindles, Electrovalue type 4511F or
similar (2 off)
6BA nuts and bolts
6BA studding
Pcb material for dial (see text)
Case size 204 x 153 x 127mm, available
from Minffordd Engineering, Sun Street,
Ffestiniogg, Gwynedd LL41 4NE
Aluminium sheet for upper deck and
brackets (see text)
Cable shells and crimp terminals for
inter -board wiring
RG174 miniature coax
Connecting wire

Next Month
In Part 2 we will describe the

assembly of the boards and sug-
gested plans for case and internal
layout.

i4/2,4445,

50, rk.s is a/A.6A ca//e, a fikbde ?
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PCB 1: the RF/IF board

PCB 3: the product detector/audioboard

PCB 2: the VFO unit

PCB 4. the carrier insertion oscillator
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KENWOOD When only the best will do
amateur radio equipment

MORE OF EVERYTHING EXCEPT COST
Not many of you will realise that this is the Centenary year of a
little known Russian designer called Ivan Itchifinga, whose
claim to fame was that he invented the finger operated push
button. In the early years his invention was not very popular, but
by the 1980s many equipment designers began to incorporate
Ivan's push button at every opportunity with the eventual result
that some amateur radio transceivers simply bristled with the
d . . . .d things.

I say "some" transceivers, because the Kenwood designers have
always demonstrated an uncanny ability to make their
equipment easy to use by real human beings, and this ease of use
comes from minimising the number of push button operated
"gimmicks" on the front panel. This is not good news for the
Ivan Itchifinga Trust Fund, but it makes a lot of sense for those
radio amateurs and listeners who want to actually use their
equipment rather than counting the number of superfluous
excrescences on the front panel.

The totally new range of VHF and UHF transceivers which
Kenwood are now introducing all demonstrate what I mean
about elegant simplicity of operation, and although having
every useful and desirable feature anyone could want in a
transceiver, they are all easy to use and made attractive by their
relative lack of Itchifinga buttons.

The range currently comprises the TM -231E for 2 metres, the
TM -431E for 70 centimetres, the TM -531E for 23 centimetres
and the superb TM -701E 2M/70CM dual bander. Since they are
all designed to be a matching series, their appearance is
somewhat similar, so I show only the photograph of the
TM -531E.

The TM -701E is a most versatile animal, giving you full coverage
of both 2 metres and 70 centimetres, with 25W output on both
bands, all the repeater shifts you need, and the ability to operate
in full cross band duplex, which means that for those who are
properly licenced it can operate as a cross band repeater.

The TM -231E puts out a massive 50W on 3 metres, the TM -431E
35W on 70, and the TM -531E lOW on 23cm. For the increasing
number of users of 23cm FM for packet radio links, the TM -531E
is proving an ideal transceiver, and many are now burbling away
happily - to each other. Mind you, with the acknowledged
excellent of Kenwood audio quality, they are also equally at
home on your favourite repeater of simplex channel.

The most remarkable thing about the new Kenwood range is that
you can have Kenwood quality and performance for
surprisingly low cost. If you compare prices with competing
models from other manufacturers, wyou will find Kenwood
hard to beat and difficult to resist.

For full details, just ask or call at your nearest Lowe branch or
approved Kenwood dealer.

TM -231E (2m) £289
TM -431E (70cm) £318
TM -531E (23cm) £385
TM -701E (2/70) £469

LOWE ELECTRONICS LTD.
Chesterfield Road, Matlock, Derbyshire DE4 5LE Telephone 0629 580800 (4 lines)

Shops in GLASGOW Telephone 041-945 2626, DARLINGTON Telephone 0325 486121. CAMBRIDGE Telephone 0223 311230, BARRY Tel(
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2 YEARS IN AMATEUR RADIO

TS -940S £1,995
This is the most respected HF transceiver in the
world, and has maintained its lead over all the
competition. Check what the leading contest
stations are using, and you will find the TS -940S at
the top of the list. Uncompromising performance,
unrivalled facilities, and uncanny ease of use make
the TS -940S the HF transceiver which you will want
to own one day.

TS -790E £1,495
Destined to be the new standard by which all
VHF/UHF transceivers are judged, the TS -790E
gives the dedicated operator everything he ever
wanted in a multi mode, multi band home station.
Covering 2 metres, 70 centimetres, and (optionally)
23 centimetres, on all modes, whether DX chasing,
contest operating or chatting cross town, the
TS -790E can handle it all and give you complete
satisfaction. See a brochure soon.

TS -140S £862
The TS -140S was in effect designed by our
customers, who demanded Kenwood performance
and facilities at modest cost. The TS -140S has all
mode, all band HF coverage, and of course a high
performance general coverage receiver. 100W
output and a first class receiver combine to make the
TS -140S a really satisfying rig to own. It's also
available in the form of the TS -680S which has all the
bands and modes of operation of the TS -140S but
with the 6 metre band as well.

For all that's good in Amateur Radio - including advice!
Although most folk think of us as the Emporium in Matlock and enjoy coming to see us. we do appreciate that travel can be difficult
these days. particularly for those who have to drive (sorry. park) on the M25. That is why we have branches around the country.
Each branch carries a full range of everything that we stock and sell. and is run by an experienced radio amateur who is ready with the
same good advice and assistance which we try to offer at Matlock. Why not call in and have a word with Sim. GM3SAN in Glasgow:
Hank. G3ASM in Darlington: Tony, G4NBS in Cambridge: Ceri. GWOCJB in Barry (our new branch transferred from Cardiff):
Dave. G3IKG in Eastcote. London: or Colin. G3XAS in Bournemouth.
You could of course pop in and talk to our front line manager Richard. G4NAD here at Matlock. ably assisted by Bill. G8LXN.
Lurking behind the scenes you might find Alan. G3MME or myself G3PCY. or even Bill. G3UBO on a flying visit. For
technical queries you might find yourself talking to Barrie. G8OTY: or Rob, G8MPT: or Keith, G8YQX: or Bob who
preceded Keith by getting G8YQL. In a technical world of his own we have John. who doesn't have an amateur
licence, but with an M A. from Cambridge he hardly needs one. does he?
You may get the impression that I'm trying to tell you something - and that is the simple fact that we know what
we are doing when it comes to radio communication, and you won't get better advice anywhere in Europe.
73. John Wilson. G3PCY: 5N2AAC

phone 0446 721304. LONDON Telephone 01-429 3256. BOURNEMOUTH Telephone 0202 577760

N.
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LISTENING ON

A Voice of America reporter
interviewing in Tienanmen Square in
Beijing during happier times. Now,
VOA's programmes in Chinese are
being jammed again.

The world of broadcast band listening
never stands still, and one reason for
this is that it is inextricably linked with
international politics. When I wrote in
the last Listening On . . . that "the

are
no longer being jammed, who would

Radio Netherlands' Media Network
programme played a moving record-
ing of an English-lanuage broadcast
from Radio Beijing in which the
announcer, obviously close to tears,
described what had happened in the
square, saying that his own col-
leagues from Radio Beijing were
among those killed by the Chinese
People's Liberation Army. The remain-
der of the broadcast consisted en-
tirely of music and there were later
reports that this particular announcer
had been arrested.

Amazingly enough, Radio Beijing
continued to re -broadcast program-
mes from stations with which they
had signed co-operation and relay
agreements, such as Radio Austria
International and Radio Canada Inter-
national, as reported in the last
Listening On . . .. This is all the more
surprising if you listened to the
programmes from these broadcas-
ters, which were highly critical of the

and yet actually
being broadcast from transmitters in

The things radio stations do to get reports in . . .

have thought what would happen in
China? Voice of America transmis-
sions in Chinese are once again being
jammed, following the events of June
in Tienanmen Square, and there have
been reports that BBC broadcasts in
Chinese are being jammed as well.

China. Radio Canada International
has even introduced short news
bulletins in Chinese, the first time this
station has used this language.
Shortly after, Radio France Inter-
national followed suit and started
broadcasts in Chinese (they also have

Adventist
World
Radio
broadcasts
from
transmitters
in several
locations
around the
world. This
is from
AWR-
Europe in
Portugal.

a relay agreement with Radio Beijing).
The decision of Radio Canada

International to start these program-
mes, which had been planned but
were brought forward by several
months because of the turmoil in
China, was also surprising for another
reason. The Canadian Broadcasting
Corporation, Radio Canada Inter-
national's parent body, is having no
less than 140 million dollars lopped
off their budget by the Canadian
government. Various reports on Radio
Canada International have said that

AWR-Asia's transmitting site on Guam.

many jobs within the CBS as a whole
will be lost, while on one occasion
RCI's director was saying that Radio
Canada International may be forced
to close down altogether. On the
Short Wave Listeners' Digest pro-
gramme, the presenter, Ian McFar-
land, was asking listeners to write in
to say how much they wanted Radio
Canada International to stay on the
air. The station has been threatened
with extinction before, but was given
a last-minute reprieve because of the
support of listeners and obviously
they are hoping that the same trick
will work again.

Onward, Christian Radio
Despite the problems in Canda,

yet another station has recently
come on the air from the USA. This
one is WWCR in Nashville, Tennessee,
and like many of the other private
USA broadcasters, this one is another
Christian radio station (WWCR ap-
parently stands for "World Wide
Christian Radio"). The station is quite
a simple one, by modern standards,
having a single transmitter and a non -
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ADVENTIST
WORLD
RADIO

Left and below:
in an attempt to
persuade

AWR AWR-Asia offers
listeners to write,

felt pennants and
a "novelty" QSL
card, which
incorporates no
fewer than seven
removable stickers!

rotatable antenna, a rhombic type,
directed on Europe. WWCR has been
heard on 15690kHz in the evenings:
the schedule is believed to be 1500-
0200 GMT. Programmes will be in
several languages, including English,
and in order to re -coup some of the
estimated one million dollars start-up
costs, air time is being sold off to
other broadcasters, providing that
they are also Christian organisations.

The Seventh-Day Adventists also
have their own radio station, in fact
several stations throughout the
world, including transmitters in Portu-
gal, Italy, Guam and Costa Rica.
Adventist World Radio Asia (the
station in Guam) sets great store by
its contact with listeners, including
SWLs and DXers, and broadcasts a
programme especially for them, "DX
Asiawaves" several times a week. It
can sometimes be heard in Europe at
1030 GMT on Mondays on 13720
kHz, at 1630 GMT on Saturdays on
11980 kHz, and finally at 2330 on
Sundays on 15125 kHz. Knowing that
SWLs like to collect QSL cards,

pennants and stickers, Adventist
World Radio has come up with a novel
idea and combined the standard QSL
card with station stickers. The
stickers can be peeled off the front of
the QSL, leaving the verification
details intact on the reverse! Apart
from this, the station has recently had
a QSL design competition, with
prizes of up to 100 dollars for winning
entries and, of course, the pride of
seeing your own design on the QSL.
Winners came from The Philippines,
Indonesia and Japan. Another ser-
vice that AWR offers its listeners is a
fee newsletter, which is sent out
quarterly. If you want to be put on the

Some
stations,
such as
Radio
Australia and
Radio
Austria
International,
send out
pre-printed
reception
report forms
for listeners
use.

paraphernalia (sometimes including
magazines, books, badges, calen-
dars, even wood carvings and animal
skins!) which radio stations send out
in an attempt to persuade listeners to
write to them. For many stations, a
large postbag is not only proof that
there is somebody out there, but is
also a useful lever to persuade some-
times reluctant governments to hand
over larger sums of dosh, keeping
them all in jobs (and also meaning
they can afford more books and
badges to send to listeners).

However, even if you are not
interested in collecting this sort of
stuff, some radio stations do rely on
listeners' reception reports to let
them know how well they are being
received. I say "some" because many
stations have teams of monitors
around the world who send in regular
reception reports and alert the sta-
tions if another station comes up on
the regular frequency. Some radio
stations also receive reception re-
ports on a reciprocal basis from each
other and thus do not have to rely on
ordinary SWL reports. The advantage
of the other system is that reception
reports are received on a regular and
frequent basis from a particular area
- obviously several dozen reports
over a period of weeks from a single
location is much more useful than a
single report on a day when condi-

Reception Report
Under IName and Address Rewire, 

in capitals, pleat&

Antenna

Frequency
kcis

Data Time
GMT 5

SINPOCode

I N P 0
Interfering stations

on same or adjacent channel

* ...*

Propagation
S Signal Strength I Interference N Noise P Disturbance0 Overall Merit

5 excellent 5 nil 5 nil 5 nil 5 excellent
4 good 4 slight 4 slight 4 slight 4 good
3 fair 3 moderate 3 moderate 3 moderns 3 fan
2 poor 2 severe 2 severe 2 severe 2 poor
1 barely audible 1 extreme 1 extfORN 1 extreme 1 unusable

mailing list, write to AWR Asiawaves,
AWR -Asia, PO Box 310, Hong Kong
(and not to the station in Guam).

Many short wave listeners are
quite content to listen to the program-
mes put out by radio stations, with-
out wanting to collect QSL cards,
stickers, pennants or any other

tions may have been extraordinarily
good or bad.

Despite all this, many radio sta-
tions do welcome reception reports
from individual listeners, and these
are often the smaller stations without
large monitoring networks around the
world. Those stations which particu-
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A rarity from the QSL collection: from a 2'/2 kW station in Haiti, Radio
Station 4VEH.

larly want SWL reports often print
their own reception report forms,
which they send out to listeners the
first time they write in. Radio Aust-
ralia and Radio Austria International
are examples of stations which have
printed these forms. They ask for the
usual details - date, time and fre-
quency heard, a reception rating
(usually given in a code) and if at all
possible the identification of inter-
fering stations, if any. The code
usually used for reception reporting is
the so-called Sinpo code, or an
abbreviated form of the same, the Sio
code.

Sinpo or Sio
In this code, a rating of 1-5 is

given for each parameter, where S
stands for signal strength, I for
interference. N for noise (atmos-
pheric or man made), P for propaga-
tion disturbances (fading and so on)
and 0 for an overall rating. So a rating
of 55555 would indicate perfect
reception (but should be reserved for
local MW or VHF stations). A more
likely Sinpo rating for a well -received
shortwave station may well be some-
thing like 44443 (note that it is very
unlikely that an "0" rating can be as
high as the others, since if there is
some degradation from interference,
noise and propagation disturbances
an honest rating must indicate that:
a rating of 21334 would therefore
clearly be impossible).

Once you have sent out a few
reception reports, you will almost
certainly receive a few QSL cards
back in the post, even if you do not
ask for them. At this point think: do
you want to become "hooked"? It
can become a very time-consuming
hobby, not to say expensive bearing
in mind present postage costs, to
become a QSL collector. You will get
to hear about new 1 kW stations
opening up in Bolivia or Papua New
Guinea and not only will you want to

get a QSL card from them, if you
become really hooked you will want
to be the first person in the UK, or
even the first person in Europe, or
even just the first person, to get a
QSL card from such stations. Getting
"DXCC", or one hundred broadcast
stations countries confirmed by QSL
card, is actually rather more difficult
than DXCC from amateur stations
(since many DXCC "countries" either
do not have any broadcast stations at
all, or if they have them, they are only
on low -power medium wave or VHF
frequencies and are therefore not
audible in Britain). Nevertheless

signals into their target areas. Using
this fact means it is possible to get
more countries verified, if you are
trying for your broadcast band DXCC
award: providing you can get the
station to state which transmitter site
they were using. Deutsche Welle, the
West German equivalent of BBC
World Service, at one time issued
special Deutsche Welle Africa QSLs,
showing their relay station in Kigali,
Rwanda. A recent report stated that
they would once again be confirming
reception reports on their Sri Lanka
relay at Trincomalee, which has been
off the air for some time due to the
disturbances in that country. The
relay station was due to re -open again
in July, and reception reports sent to
Deutsche Welle in Cologne would be
specifically confirmed as emanating
from Sri Lanka.

Meanwhile, another interview
with Peter Senger of Deutsche Welle,
broadcast some time ago on Media
Network, revealed that the station
had some ambitious plans to update
some of their relays. The first station
to benefit would be the one in Kigali,

DEUTSCHE WELLE - AFRIKA
THE VOICE OF GERMANY
SAUTI YA U1EREMANI
11WI RY'UBUDAGI
LA VOIX DE L'ALLEMAGNE

QSL from Deutsche Welle's African relay station in Kigali, Rwanda.

getting 100 countries confirmed is by
no means impossible and there are a
few organisations, such as the Inter-
national Short Wave League, which
issue fine certificates for proof of 100
broadcast -band countries confirmed.

As regular readers of Listening
On . . . will be aware, many broad-
cast stations these days use relay
transmitters in other countries in
order to help them to get strong

where two more 250 kW transmit-
ters were already on their way, to be
followed by two more transmitters of
250 kW each for relays in Portugal
and Antigua.

I have mentioned the Media
Network programme several times as
a useful source of news of what is
happening on the broadcast bands (it
is broadcast on Thursdays about 20
minutes into the Radio Netherlands
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Left and Centre: The European DX
Council's annual meeting took place
recently in Morokulien, on the
Swedish -Norwegian border (the border
runs through the middle of the granite
peace monument!).

broadcasts starting at 1130 and 1430
GMT on 5955 kHz). Another useful
source of information if Sweden
Calling DXers, broadcast on Tuedays
about 15 minutes into Radio Swe-
den's broadcasts at 1700 on 6065
and 9615 kHz and at 2100 on 9655
and 11705 kHz. Both transmissions
are also on medium wave 1179kHz. In
a recent Sweden Calling DXers
programme, George Wood inter-

viewed a representative from Radio
Norway International at the annual
meeting of the European DX Council.
Appropriately enough the meeting
took place at Morokulien, a "terri-
tory" on the Swedish -Norwegian
border which was established to
mark the peace between the two
countries. The border runs straight
through various buildings and also
down the middle of a large granite
peace monument erected there.
George Wood asked about the cut-
back in Radio Norway Inernational's
programmes, which we reported on
last time, and discovered that they
too were for budgetary reasons.
However, there were also plans afoot
to relay Radio Denmark's program-
mes in the thirty minutes every hour
when Radio Norway's transmitters
were silent, although the earliest this
would go ahead would be next year.
Radio Denmark at present broad-
casts entirely in Danish from a single
old-fashioned transmitter rated at 50
kW (maximum) and efforts in Den-
mark to find another suitable trans-
mitting site came to nought, so this
could well be a suitable solution. Until
the 1970s Radio Denmark had a very
popular English -language service and

it could be that if their transmissions
become audible again, thanks to the
agreement with the Norwegians, this
will be re -instated. We shall just have
to wait and see

The Danish Shortwave
Club International

verifies your report of
the ' DX -Window"

from Radio Denmark

on C1v/A.74 kHz. at A
a,

h Sc
GMT, on -t 6

"A Must
You Can't

Miss!"

Radio Denmark may soon be heard
with stronger signals thanks to an
agreement with the Norwegians. This
is an historic QSL from the days when
Radio Denmark had its own English
service, now long defunct.

It's easy
to complain about
an advertisement.

Once you know how.
One of the ways we keep a check on the

advertising that appears in the press, on
posters and in the cinema is by responding to
consumers' complaints.

Any complaint sent to us is considered
carefully and, if there's a case to answer, a full
investigation is made.

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet.

It will tell you all you need to know to
help us process your complaint as
quickly as possible.

The Advertising Standards Authority.
If an advertisement is virong,wire here to put it right.

ASA Ltd, Dept 1 Brook House,
Tomngton Place, London WC1E 7H N
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Kent Straight Key
Straight keys are still an important
piece of quipment for any amateur
radio station. For the occasional
morse operator who does not need a
keyer they are ideal because they are
a necessity for straight key days,
general operating and even for keep-
ing one's hand in.

Unfortunately, the source of
good ex -forces keys has all but dried
up. There are a few around on the
second hand market but they tend to
be rather expensive and poor value
for money. This means that the best
solution for most people is to buy a
new key.

There are a number of new keys
on the market ranging from the very
cheap to the exceedingly expensive.
At the bottom of the range keys for
£10 or less are not even worth con-
sidering. At the other end of the
spectrum keys for £100 are fine for
the real connoisseur but rather too
expensive for the average amateur.

In the middle of the range there
are a number of other keys, but one
which a number of people have
commented on very favourably is one
produced by R.A. Kent (Engineers).
This key can be obtained either ready
made, as a kit with a base or as a kit
without one. Being reasonably priced
it seemed worth investigating.

The Key
The key is intended to be much

more than another mass produced
item from the Far East. Its compo-
nents are machined from solid brass,
and silver contacts are provided for
low resistance. In addition to this ball
race bearings are used to give extra
smooth operation. The adjustments
are made easy by the use of threaded
screws with knurled heads together
with knurled lock nuts.

The key has weights added to the
base to give it an overall weight of
1kg. It also has rubber non -slip feet
which combined with the weight
mean that it remains quite steady
during use.

The base measures 8 x 3 inches
and the height of the key is just over
21/2 inches. Its appearance is very
pleasing, having a wooden base,

There's no substitute for a Straight Key. R.A. Kent
makes new keys at sensible prices, says Ian Poole.

brass mechanics and green baize
undertrim.

Kit and Construction
The kit arrived promptly and it

was well packed in a neat box.
Opening the parcel revealed all the
component parts: the wooden base,
steel base plate, green baize, the pre -
assembled arm and bearing assem-
bly, screws, pillars and all the other
components. Also, very important, it
came with a set of instructions out-
lining each stage in the assembly.

The assembly was started by
reading through the instructions.
Then the tools were assembled: a
couple of screwdrivers, a soldering
iron and solder, a small pair of pliers,
some wire cutters and a knife or pair
of scissors. Having done this the
assembly was started in earnest. As
the instructions were easy to follow
the key went together remarkably
easily and took much less than an
hour to complete. In fact, anyone
ought to be able to assemble it
without any problems.

In Use
The Kent key lived up to all

expectations. When it was used for
real on the bands the substantial base
combined with the smoothness of
the bearings gave it a very "expen-
sive" feel. In fact it was while it was
being used that the quality of the
Kent (Engineering) workmanship be-
came even more apparent. Some
things may look nice and not work
well, but this key looked good and
worked well.

However, it is not only myself
who was impressed with the key.
Several friends who looked at it and
used it also expressed their liking for
it. In fact, I am lucky to still have it!

Conclusion
The overall feel of the key is that

of a well made piece of engineering.
The finishing touches like the green
baize at the base all add to the appeal
of it. The only slight criticism is that
the connecting pillars do not have any
holes drilled through them so the
screws can be tightened onto the
wires. Instead the wires have to be
caught between the pillar and the
knurled screw head. However, this
was only a preference and wires
soldered to solder tags were used
very successfully.

To summarise, the key is an excel-
lent item and very good value for
money. At a cost of £38 plus £2.50
postage and packing for the ready
assembled unit; £31 plus £2.50
postage and packing for the
complete kit or £22.50 plus £1.50
postage and packing for the kit less
base, it cannot be beaten. It is only a
little more expensive than some of
the mass produced Far Eastern keys,
but it works better, looks better and
adds far more character to the shack.

The key can be obtained from
R.A. Kent (Engineers), 243 Carr Lane,
Tarleton, Preston, Lancs PR4 6YB. Tel:
0772-814998.

My thanks to them for their help
in preparing this review.
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BLADEL MRUM
This very low cost 'disguise mount'
70 cms antenna was originally built
to allow mobile operation through a
local repeater, without drilling extra
holes in a company car that was due

Move the blade forward by a few
mm if necessary and solder firmly in
position on both sides.

Install P clips to hold the coax in
place. Prepare the coax, soldering the

Graham Packer G3UUS devises a 70cm mobile
`blade' antenna inconspicuous to all but the felt:

for replacement in the near future.
It is a development of the 'blade'

antenna used for the aviation fre-
quencies. Single blade antennas
cover from 118 to 130 MHz (civil air
band) and from 220 to 400 MHz (mili-
tary air band) depending on their
application. The 70 cm amateur band
is much narrower in percentage terms
than either of the air bands, but the
blade's main advantage of wide
requency coverage with low VSWR
makes duplication very simple.

Construction
From single sided or double sided

copper clad board, cut a piece of
board one half -wavelength long at 70
cm (35 cm) by a convenient width to
fit on the rear parcel shelf (say 10 to
30 cm). In the case of the author's
Ford Granada this was 13 cm, which
fitted snugly into a moulding on the
shelf.

Preferably using double sided
fibre glass board, cut a strip 25 cm
wide, rounding the top with a file (see
Fig.1). This should be chopped to 175
mm overall length. Using a sharp
knife or scriber, remove a strip of
copper on both sides of the board.

Place the blade centrally on the
ground plane pcb and spot solder the
blade in position, taking care to get it
vertical. (see Fig.2).

Try out the antenna on the parcel
shelf to ensure that the blade doesn't
foul the rear windscreen, especially if
the windscreen has demist wires
printed on the inside. There shouldn't
be any RF interaction with the wind-
screen to worry about, but vibration
could cause the blade to cut through
the coating on the wires, which could
cause DC to flow down the coax into
the transceiver's front end, burning
out the wire and not exactly improv-
ing your receiver performance.

CORNERS
ROUNDED

WITH FILE

COPPER FOIL
REMOVED ON

BOTH SIDES

INNER

BRAID

175mm

3mm

 10mm

25mm

Fig.1. Construction of the blade
radiator.

Fig.2. The blade antenna assembled
on the ground plane.

braid to the ground plane as close to
the blade as possible, followed by
soldering the coax inner to the verti-
cal radiator. (There is no need to
solder the inner to both sides of the
radiator.)

A goodly spot of super -glue
serves to hold the coax in place
between the P clips prior to spraying
the entire assembly the same colour
as your parcel shelf covering. In my
case this was matt black and the
finished antenna is undetectable to all
but a trained observer. (Mobile
antenna observation classes will
surely be arranged by your local
authority adult education institute, or
you can teach yourself. lnnit? Ed.)

Performance
No accurate measurements were

taken of polar pattern, but a coax
switch was fitted to allow compari-
son between the blade and a Revco
6dB gain collinear magmount on the
centre of the roof.

Switching back and forth be-
tween the two antennas gave, on
average, a 10dB advantage to the
collinear, much as would be ex-
pected. Using a local repeater as a
test signal, no discernable difference
in coverage area resulted. Going into
a 'black hole' caused drop out on both
antennas, retuning to somewhere
half decent brought 'the box' back to
fully quieting.

A spot measurement of VSWR
produced 1.4:1, which by anybody's
standards is quite acceptable.

Warning
This antenna is capable of

handling several hundred watts of
RF before the coax melts.

Rear passengers will have their
heads within 200-300 mm of the
radiator, admittedly not as close as
the operator of a 70 cm hand
portable, but total absorbed energy
causes tissue damage, and some
operators waffle on and on.

It is recommended that power
levels are kept below 10 watts
which will, in most cases, be
perfectly compatible with the local
repeater - if you can hear it, it can
hear yowl
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RX~13 Multi mode
Receive Interface
It's always a new experience to look
at the latest types of software in
amateur radio. This offering is from
Technical Software, who are based in
Wales and provide several other
'receive only' programs of a similar
type. The RX-8 was intended to
operate with the BBC computer and,

of the program and precise instruc-
tions are given in the user manual as
to how to instal it in the Beeb. I had no
difficulty with this job. A further lead
is supplied with a 6 pin DIN plug at
one end and a 3.5mm plug at the
other. The DIN plug fits into the back
of the interface and the 3.5mm plus

Ken Michaelson G3RDG plugs this multimode
receive eprom and interface into his BBC -B and has

"all the fun in the world':

since I have one, it was a fine
opportunity to give it a run.

The software acts as an eight
mode data decoder, catering for Fax,
Packet, SSTV, Sitor (Amtor), RTTY,
morse, ascii and UoSAT. The com-
plete setup arrived beautifully packed
with each component in its own little
polystyrene compartment. Although
the parcel was large, the actual items
inside were quite small. First there
was the interface. This plugs into the
user port of the Beeb. A length of
ribbon cable with the necessary
plugs at either end is supplied. Then
there was the eprom. This is the heart

goes to an external speaker socket on
the receiver. The power for the
interface is taken directly from the
Beeb, so there are no extraneous
wires hanging about.

Then there is a double sided
cassette for a normal cassette player.
This is a demo which gives the actual
sounds of various transmissions
which one might expect to hear when
listening. A very good idea, particu-
larly for the newcomer.

The Interface
The interface is 15.5m wide by

9m deep by 4m high, finished in the
same cream colour as the Beeb, the
front and back panels black with
white lettering. The front panel has a
10 led bargraph for tuning and three
push on/push off switches, the right
hand for power, the left hand one
bringing the four -pole filter into circuit
and the centre button selects the
"narrow" position. The bandwidth is
approximately 100Hz when narrow
and 350Hz when wide. The rear
panel of the interface has four
sockets, left to right: AUDIO OUT
through filter (phone socket), AUDIO
OUT direct (3.5mm socket), INPUT (6
pin DIN socket) and the IDC socket
which received the ribbon cable plug
from the Beeb. It will be seen from the
photograph that the interior of the
interface contains a neat and well
built pcb, and that care has been
taken in the design and positioning of
the various components.

Connecting up was a simple
matter, but I have additional eproms
plugged in, one of which is the
Watford 32K RAM memory. In order
that the RX-8 could work, this mem-
ory had to be switched off by keying
*RAMOFF. This caught me out at
the start as I thought there was
something wrong with the setup.
However, when the extra RAM was
out of circuit, pressing RX-8
immediately brought the screen into
operation in the RTTY mode at a
speed of 50 bauds. The software
would answer to *RX8 as well as
*RX-8, which makes it a little
quicker and easier to operate. Should
you forget to switch the interface on
before starting you are given 'Inter-
face not operational' on the screen,
and the Beeb returns to Basic.

I would suggest to new purcha-
sers that a thorough reading of the
very well presented user manual is a
must. It goes into detail about each of
the modes which can be decoded,
and unless you appreciate exactly
what you are listening to, no sense
can be made of the transmissions.
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The interior of the Interface.

This was where the excellent cas-
sette came into its own, as the new
owner could actually hear what
he/she was endeavouring to decode.

There are sixteen general options
available, twelve of which were
enabled by pressing SHIFT with by a
letter. They were as follows:

In all modes:
SHIFT A Ascii mode
SHIFT C F EC mode
SHIFT F Fax mode
SHIFT M Morse mode
SHIFT P Packet radio mode
SHIFT Q ARQ mode
SHIFT R RTTY mode
SHIFT S SSTV mode
SHIFT U U oSAT mode

SHIFT V saves status/text
store/SSTV or Fax screen picture
to disc or tape.

SHIFT L loads the above files.

In text modes:
C clears the screen
P turns the printer output on
0 turns the printer output off
T reviews the text store
SHIFT T clears the text store

In addition, each mode has a
further set of facilities. It seemed to
me that this software had a lot going
for it, and this proved to be the case.

Ingenious Status
Since the first option was RTTY

at 50 bauds, I tuned in a weather
forecasting station from Bracknell,
GFL26 on 4489kHz. The software
display showed the facilities on the
bottom of the screen on the status
line, displaying from left to right speed
in bauds, mode, Nor/Rev, hi/lo tones
and amost ingenious method of
tuning the station. I normally use a
straightforward 'scope for my RTTY
tuning, but this program has a fixed
horizontal line at the far right of the
status line, and to the left of it another
horizontal line whose vertical position
indicated the frequency of the tone
being received with the high tones at
the top.

The line would rapidly alternate
between the positions corresponding
to the two tones in the signal, giving

line is above and the other below the
fixed line is correct, but settings near
the limit produced errors in bad condi-
tions. The separation of the two lines
is a measure of the frequency shift of
the signal, and on investigation I

found that for 170Hz shift it was
about one-third the height of the
status line and for 425Hz it was
about two-thirds of this height. A
very efficient way of tuning. While on
the subject, signals transmitted in FM
(UoSAT, 1200 baud PACKET and
sometimes others) did not need
tuning in. I will describe the tuning for
Fax, 300 baud packet and CW later.

Still in RTTY, the speed could be
changed by pressing the left or right
cursor keys from 45 bauds to 300
bauds in steps, the altered speed
appearing on the status line. Normal
or Reverse shift could be altered by

ZCZC TA66
111400 UTC MAY =
OOSTENDERADIO NAV WNG 180/89 =
POS 51 23 57 N 02 09 18 E
TEMPORARILY ESTABLISHED A YELLOW BUOY WITH RADARREFLECTOR
100 M SW OF THE LIGHTBUOY 3+1 EVERY 15 SEC THIS BUOY
COVERS AN HYDROGRAFICAL INSTRUMENT SHIPPING IS REQUESTED
TO PASS AT SAFE DISTANCE AND NOT TO USE
ANCHOR NOR FISHING GEAR IN THE VICINITY +
NNNN
17/05/89 16:49
TA65

081100 UTC MAY =
OOSTENDERADIO INFO 96/89 =
UNDERWATER OPERATIONS ARE CONDUCTED IN POS 51 16 70 N
02 52 45 E SHIPPING IS REQUESTED TO PASS AT A SAFE DISTANCE
NNNN
17/05/89 16:49
TA59

ZCZC TA59
051115 UTC MAY
OOSTENDERADIO NAV WNG 175/89
BELGIAN COAST OFF KOKSIJDE FLWNG UNLIT BUOYS FITTED WITH
AND ST ANDREWS CROSS AS TOPMARK ESTABLISHED FOR YACHTING
51 07 38 N 02 35 18 F MARKED N
51 07 31 N 02 35 45 E MARKED NE
51 07 13 N 02 35 57 E MARKED E
51 06 55 N 02 35 45 E MARKED SE
51 06 48 N 02 35 18 E MARKED S
51 06 55 N 02 34 48 E MARKED SW
51 07 13 N 02 34 35 E MARKED
51 07 31 N 02 34 48 E MARKED NW
NNNN

A printout sample in Navtex.

RADREFLECTOR
PURPOSES

the visual impression of two lines.
These two lines move up and down
together as the tuning was altered
but go no further than the edges of
the screen status line. I discovered
that if the signal was too weak for the
interface to respond to it, the indica-
tion would disappear. What one has
to do is adjust the tuning so that the
two lines are equidistant from the
fixed line.

In fact, this is not that ciritical as
any tuning adjustment in which one

toggling the letter R, one press giving
Reverse, the next giving Normal and
so on. The same result can, of course,
be achieved by altering the sideband
setting of the receiver from USB to
LSB. The high or low tone require-
ment could be altered by toggling F.
The on screen tuning indicator men-
tioned above was not intended to
operate when receiving 200 or 300
baud signals, which use the interface
LED tuning display so that the signal
lit up one of the centre six LEDs.
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The next option shown on the
status line was the 'Unshift-on-
space' facility which was brought
into operation by pressing U. The final
display was either showing L or F
indicating whether the program was
currently in Letters or Figures shift. In
a mixed transmission the two letters
alternated. Once the initial setting up
had been done, it was very simple to
receive all sorts of transmissions with
complete success. All the transmis-
sions could be printed out and/or
stored in memory.

I shall not describe all the avail-
able modes in detail, as it would take
too long and, in any case, full instruc-
tions are given in the user manual. But
I must comment on the reception of
packet radio. For the 1200 baud
signals it was only necessary to tune
to the correct frequency, usually
144.650MHz, and there was the
signal on FM. However, for 300 baud
signals on the HF bands, one would
normally need an accurate, very
stable receiver and some form of
sophisticated tuning indicator or an
oscilloscope to enable you to tune to
within 10Hz or so of the correct fre-
quency. I myself, using an AEA
PK-232 unit, found that it was neces-
sary to use the scope output from the
PK-232 to get accurate tuning. The
RX-8, however, relieved me of that
trouble with its unique 'no tune'
demodulator. I found that I only had
to be within about 500Hz of the
correct frequency to get perfect
reception. It appears that the system
had a range of 1000Hz and any signal
within this range would be copied. I
just had to tune to light one of the six
central LEDs, and that was that. I

could only call it extraordinary, and it
worked perfectly.

Fax Pix
Another mode that I have to

mention is Fax. This mode has inter-
ested me for some time, and I

currently use an ICS FAX -1 for the
reception of weather pictures. The
output of my FAX -1, however, goes
directly to the printer. Not so the
RX-8, which can be displayed on the
screen as well. There is also just one
tuning LED on the interface which
has to be illuminated, and this was
clearly marked FAX. Once the signal
was tuned in, it was possible to run
the mode under automatic operation
by pressing A, and it would then start
on a start signal from the transmitting
station and stop when that station

A weathermap received from
Offenbach DCF54.
had completed the picture and sent
the stop signal.

There is also a method for cent-
ring the picture, fully described in the
manual, as obviously if you tune in a
transmission in the middle of a map,
it will not be at the correct position.
I could change the RPM (drum speed,
the number of lines per unit length of
paper) and the IOC (index of coopera-
tion, which relates to the number of
scan lines per unit length of paper), by
using the cursor keys and thirteen
more facilities which were all listed in
the manual. In fact, there were two
and half pages of decription and
instructions devoted to the reception
of Fax. I received a number of maps
from my favourite station, Offenbach
Metro, DFC 54 on 134.2 kHz, an
example of which is shown.

A further mode I use is SSTV. In
both this mode and Fax, the first thing
I read was 'Switch the Interface filter
OFF' if you have been using it in
another mode. The RX-8 received all
current SSTV signals - mono-
chrome, line sequential colour and
Robot colour. All current timing
standards were supported and colour
transmissions could be displayed in
either colour or mono. There are two
pages devoted to the description of
how to use the SSTV facility, so I will
not say more.

The last mode on which I want to
comment is Morse reception. All you
have to do in this mode is tune the
receiver until a solid square shows on

the screen. One could play about with
the filters in the interface or in the
receiver until the right combination is
achieved, but mostly it wasn't neces-
sary to have them in circuit. The
mode did not have to be set for the
speed of the incoming signal as the
'autotrack' facility takes care of this.
An arbitary setting of 25 wpm
seemed to be suitable for most
morse. I found this mode very enjoy-
able to use, and copied a number of
stations. It is obvious that CW is still
used a great deal in spite of all the
more modern methods of communi-
cation.

All in all, I think that this piece of
software is exceedingly well -thought
out and I only have one criticism. The
general facilities are only printed at
the beginning, and I found myself, as
a newcomer, having to refer continu-
ally to this page to check the key-
strokes. Could not the actual key-
strokes to get into any mode be
printed at the top of the description
of the mode as well? The mode -
specific keystrokes, however, are
mainly mnemonic, which is helpful.
Other than that, everything works as
it should and I would think a short-
wave listener with a BBC computer
would only have to have a relatively
ordinary receiver to experience a lot
of fun. The price of the RX-8 multi -
mode receive system is £259.00 in-
cluding VAT and postage, and thanks
are due to Technical Software, Fron,
Upper Llandwrog, Caernarfon LL54
7RF (Tel. 0286 881886) for the use of
the software for this. review.
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ALAN
COMMUNICATIONS

KELLY

LIST
ANTENNA'

MET PRICE
70cme Gain Length PRICE P/P
432 5B 5 ele 9.2dBd 0.73M £20.95 B
432 81-8 8 ele 11.0dBd 1.03M £26.80 B
432 6XB 6 ele cross 10.2dBd 1.07M £32.20 B
432 19T 19 ele 14.2dBd 2.2M £44.00 A
432 17X 17 ele cross 13.4dBd 2.2M £60.80 A
432 17T 17 ele long 15.0dBd 2.9M £48.45 A
144 5 5 ele 9.2dBd 1.8M £24.20 A
144 7T 7 ele 10.0dBd 1.6M £29.85 A
144 8T 8 ele long 11.0dBd 2.4M £38.65 A
144 14T 14 ele 13.0dBd 4.57M £57.75 A
144 19T 19 ele 14.2dBd 6.57M £69.10 A
144 6X 6 ele cross 10.2dBd 2.5M £49.15 A
144GP Ground plane £17.80 B
70 3 3 ele 7.1dBd 1.7M £37.25 C
70 5 5 ele 9.2dBd 3.45M £56.65 C
50 1 Dipole £18.25 B
50 2 2 ele 4.7dBd 1.35M £34.40 A
50 3 3 ele 7.1dBd 2.39M £42.95 A
50 5 5 ele 9.2dBd 4.77M £64.40 A
CK 50 conversion kit 50 2 to 50 3 £12.40 B

POWER SPLITTERS
70 cmS 2 way £25.26 B

4 way £29.65 B
2M 2 way £32.90 B

4 way £37.10 B

NON METALLIC MAST
RPM 1.5M 1.5 inch £19.75 B
RPM 3M 1.5 inch £39.50 A
RPM 1.5M 2 inch £22.25 B
RPM 3M 2 inch £44.50 A

Postage: A: 03.50 B: C1.95 C: 06.50
Management reserves the right to alter prices and specification. Telephone with your

Access, Visa. Amex or Diners Card for same day despatch.
ANTENNAS AVAILABLE FROM YOUR LOCAL DEALER. IF YOU HAVE ANY

DIFFICULTIES PLEASE CONTACT OUR SALES DEPT.
E3 CREDIT FACILITIES for all licensed UK amateurs

MANUFACTURED BY

ALAN KELLY COMMUNICATIONS
3 STOKE ROAD. ASTON FIELDS, BROMSGROVE, WORCS B60 3E0

Tel: 0527 79556/71165

UNITED KINGDOM
RADIO FREQUENCY-

ALLOCATIONS
CHART

Full colour pull-out chart. Shows at a glance
primary and secondary frequency allocations
from 1KHz to 60GHz. 24 allocations keys
ranging from maritime mobile radio to space
research.

STTS

65 10 Wiz

Produced by the Radiocommunications
Division and the DTI
Price £2.50 net ISBN 0 11 514637 7

For you copy send a cheque or
postal order for £2.50 to
HMSO Books (P9D), FREEPOST
Norwich NR3 1BR
(no stamp required) HMSO

BOOKS

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

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

RX-4
RTTY/CW/SSTV/AMTOR RECEIVE

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

TIF1 INTERFACE Perfect for TX3 and RX4, it has
2 -stage RTTY and CW filters and computer noise
reduction for excellent reception. Transmit outputs for
MIC, PTT and KEY. Kit £20 (assembled PCB +
cables, connectors) or ready-made £40, boxed with all
connections. Extra MIC leads for extra rigs £3 each.
State rig(s). Interface available only with TX -3 or RX-4
software.

BBC Locator with UK, Europe, World maps £10, Morse
tutor £6, Logbook £8, Locator £7, RAE maths £9 for
BBC, Spectrum, CBM64, VIC20, Electron.

All BBC and CBM64 programs are available on DISC
at £2 extra.

NEW!!
RX-8 for the BBC Computer

FAX, HF and VHF PACKET, Colour SSTV, RTTY, CW,
AMTOR, UOSAT, ASCII

Receive them all with every possible feature and
superb performance. Full printer and disc support.
The best receive system ever.

Complete system of EPROM, interface, instructions,
all leads and a demo cassette £259
See review this issue

PEP BOARD Converts any RF power meter to read
p.e.p. Assembled and tested PCB + mounting kit and
instructions £12.

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

technical software (HRT)
Fron, Upper Llandwrog, Caernarfon LL54

7RF.
Tel: 0286 881886AIL VISA
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CTCSS
Priva'W

Many new FM transceivers now have
the facility for CTCSS, often as an
add-on module although lately one or
two sets have it as a standard fitting.
Well, what is this latest abbreviated
buzzword, you may ask? Those in the
know will recognise it as Continuous
Tone Controlled Squelch System. OK,
so what? . . . or more importantly,
what will this do for you?

true? Well that's what CTCSS does.
This can be fitted to many FM sets by
simply plugging a small pcb into an
existing connector inside the radio.
For the home brew or converted PMR
rig addicts, a complete switchable
tone CTCSS unit can be built using
one IC, a crystal, and a few low-cost
components. In fact, we are planning
an HRT constructional article to

Hide in plain sight - have a private frequency in a
crowded land. Chris Lorek G4HCL tries it.

Fig.1. Frequency relationships.

CTCSS

67Hz67Hz 250Hz 300Hz

SPEECH FREQUENCIES

3000Hz

'Private' VHF/UHF
Monitoring
If you're a member of an amateur

radio organisation, be this Raynet, a
DX or Sporadic -E warning net, or
even a local technical group, you may
well have a monitor receiver con-
stantly tuned to a dedicated net
channel, to listen out for calls from
other members. Isn't it annoying
when someone else starts having a
QS 0 on it? They've every right to, of
coures; no-one 'owns' frequencies
(not yet, anyway), although asking
whether a frequency is in use and
being told 'yes, this is the so-and-so
frequency and we're having a net on
it tomorrow' tends to be upsetting.

What if your receiver remained
perfectly silent, until ONLY a member
of your group calls? Too good to be

appear in the next few months.

How Does It Work?
If you take a look at Fig.1, you'll

see the normal audio spectrum used
for voice communication on FM,
around 300Hz-3000MHz. Audio fre-
quencies above this are filtered to
keep the RF bandwidth down to a
minimum; frequencies below this are
filtered also to allow a higher signal-
to-noise ratio and hence better read-
ability. The frequencies below 300Hz
are often described, in radio talk at
least, as 'sub -audible' frequencies,
and it is in this range that CTCSS, or,
to give it its alternative name, sub -
tone, operates.

Consider an FM squelch: when
the signal's there, the squelch opens,
when it isn't there, it shuts. With

CTCSS, when a superimposed sub -
tone of a given audio frequency is
present on the signal, THAT controls
the squelch as well. Different tones
can be used for different groups or
whatever, and there are in fact 38
standard CTCSS frequencies in bum-
mon use internationally, given in Table
1. When used on the air, different
groups each get an essentially
'private' channel, providing they don't
all use the same channel at the same
time.

Due to the low frequencies in-
volved, it is not possible to simply
feed a CTCSS tone into your micro-
phone audio connector; it must be
inserted after the pre -emphasis
circuits, as shown in Fig.2. Most
recent black boxes, and all ex-PMR
equipments have this CTCSS con-
nection point internally wired as
standard, with no need for any
modifications to be carried out.
Likewise on receive, CTCSS tones
must be taken shortly after the FM
detector, prior to any filtering stages,
as shown in Fig.3. Again this connec-
tion is normally fitted, often as a
removable wire or resistor link, as a
'break' in the audio path is required
for on/off audio switching. The
CTCSS tone deviation is normally set
at 20% of the peak speech deviation,
that is 400Hz deviation of the CTCSS
tone in a 25k Hz channel spacing
system.

To prevent the reception of
CTCSS tones appearing as a 'buzz'
accompanying the received signal, a
300Hz high pass filter is often used
in the receive through audio path at
the CTCSS detector stage, as shown
in Fig.4. Also, to prevent false trig-
gering due to received low speech
frequencies, a 300Hz low pass filter
is often used before the CTCSS
detector itself. These together with
the Rx detector and Tx tone generator
are often combined in a purpose
made IC, such as the FX 365 available
from Consumer Microcircuits in the
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MIC
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EMPHASIS

Fig.2. Transmission.

DEMOD

CLIPPER

Fig.3. Reception.

CTCSS
DECODE

,HPF

CTCSS

}p.LOW PASS VCO
FILTER

Fo.DE -EMPHASIS SPKR

UK, which will feature in the forth-
coming HRT CTCSS project.

Uses
Apart from using the system as

'private net' squelch control on simp-
lex channels, it may also be used for
repeater control. On 10m FM due to
the worldwide nature of propagation,
it is often common practice to

As a further practical example,
while wandering around a mobile rally
it can often be annoying to have your
handportable squelch continually
opening due to blocking effects and
the like from adjacent amateurs oper-
ating on other frequencies. At the last
Sandown VHF Convention, myself
and another amateur kept in contact

300Hz
HIGH-PASS
FILTER

300Hz
LOW-PASS

FILTER

Fig.4. Decoder.

AUDIO
GATE

DECODER
/SW ITCH

AUDIO
OUT

'access' the desired repeater using
the CTCSS tone specific to that
repeater. The repeater often 'regener-
ates' the CTCSS tone on the output
frequency to allow users' receivers to
be similarly controlled if required.

On 23cm in the UK, all repeaters
are licensed as 'Beacon/Repeaters',
radiating a continuous carrier at all
times to act as propagation indica-
tors. This constant signal can some-
times be annoying when operating
mobile due to fading, or when receiv-
ing a weak signal in the shack all the
time, even when no-one is using the
repeater. To help with this, some
23cm repeaters radiate a 100Hz
CTCSS tone  whenever they are in
'talk -through' mode, ie when stations
are calling through or otherwise in
QSO. By adding a 100Hz CTCSS
decoder, one can listen for activity in
peace. HRT actually published a
suitable circuit for this, using an
NE567 decoder IC, back in 1987.

with our 2m portables using 71.9Hz
CTCSS. The result: perfect silence
until called to the bar for a drink!

2m Channel Re -Use
There is currently much talk of

congestion on 2m in some parts of
the country. 12.5kHz channel spac-
ing is one way to go, but the need for
amateurs to dive inside their sets with
a soldering iron to change crystal and
ceramic filters together with the
associated matching components,
followed by re -alignment of the trans-
mitter deviation, could in practice be
rather difficult to implement.

An alternative is the use of the
classic FM 'capture effect', where a
wanted local signal completely over-
rides a weak, although readable,
distant station. A typical case here is
that of co -channel repeaters, where
distant mobile on fixed stations oper-
ating through another repeater on the
same channel are sometimes heard

through your local repeater. Typical
British politeness often prevents us
from simply transmitting over the
other station, even though we may
not be interfering with their QSO,
although experienced repeater opera-
tors quite correctly carry on regard-
less.

The Answer?
Some 2m repeaters now have

CTCSS facilities. Note that most
repeaters will NOT simply relay
CTCSS tones due to the normal audio
filtering employed in their receiver
and transmitter circuits, usually they
need 'active' CTCSS regeneration
circuits fitted to function correctly.
One repeater in the West Midlands
was fitted with CTCSS as far back as
1987, so it is certainly not a new idea.
It employed 16 CTCSS 'slots' using
the tone frequencies of 118.8Hz to
205.5Hz, regenerating these on the
repeater output frequency as re-
quired for selective calling use. As
well as this, experiments have been
conducted with a 76Hz CTCSS tone
acting as a secondary squelch for
local users during lift conditions, the
normal squelch during these periods
being raised in level by 10dB to reduce
the number of unwanted DX signals.

By adding CTCSS squelch to the
receivers of similar close -spaced re-
peaters, possibly as an option to the
existing 170Hz tone access require-
ment, we may be able to 'squeeze a
few more' in areas of high population
where there are just not enough
channels to go round. The operating
details of all repeaters are of course
dependent upon local needs, so if in
doubt ask your local group.

An obvious alternative to 2m
repeater congestion is to go out and
buy another rig for 70cm, however
CTCSS has started happening, so
what will happen in the next few
years? Only time will tell!

Table 1 -
67.0Hz
71.9Hz
74 4Hz
77.0Hz
79.9Hz
82.5Hz
85.4Hz
88.5Hz
91.5Hz
94.8Hz
97.4Hz

100.0Hz
103.5Hz

CTCSS Frequencies
107.2Hz 167.9Hz
110.9Hz 173.8Hz
114.8Hz 179.9Hz
118.8Hz 186.2Hz
123.0Hz 192.8Hz
127.3Hz 203.5Hz
131.8Hz 210.7Hz
136.5Hz 218.1Hz
141.3Hz 225.7Hz
146.2Hz 133.6Hz
151.4Hz 241.8Hz
156.7Hz 250.3Hz
162.2Hz
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MESSAGE
To those of us dedicated to operating
on the six metre band the question is
often asked: 'Why is it so interesting?
What is so unusual?' There are seve-
ral reasons. Under suitable condi-
tions, all modes of propagation will
provide DX QSOs. During the period
around sunspot peaks; before and
after major solar disturbances the

work into North America and world-
wide DX openings can be expected
again this winter. Last year major
openings to North, Central and South
America occurred until the end of
December.

G5KW and Cycle 21
During the early autumn of 1979,

Ken Ellis G5KW looks back at sunspot cyle 21 on six

MUF will rise above 50MHz and
provide world-wide openings.

At least one operator, PY5ZBU,
has already qualified for DXCC on six,
and many more are in the upper 90s
of countries worked. In the UK,
despite the late grant of operating
permission, several operators now
have over 50 worked, and five conti-
nents have been worked by many.

What to Expect
On 50MHz there are three main

DX seasons: the winter F2 (October
to February) in the Northern Hemis-
phere, the Spring and Autumn north -
south (TEP) Equinox season, and the
summer Es period.

Winter DX is mainly due to F layer
propagation, but may be enhanced by
other modes at times. In mid -summer
the F layer tends to split into F1 and
F2 during the day and much of the
extra ionisation goes F1 and this
together with blanketing Es and D
region ionisation all tend to cut off
access to F2 so that propagation by
F2 during mid -summer is only pos-
sible during hours of darkness which,
over paths in higher latitudes (for
example the greater circle path to
North America), is very short. During
the peak of Solar Cycle 21 (1978-
1981) November and early December
proved to be the best time for F layer

while operating from a chalet at
Culverstone in Kent about 600 feet
ASL, I experienced a frustrating
problem that stations in the eastern
area had experienced during Cycle
18. Although it was an excellent QTH
using modern equipment and high
gain aerials, other stations to the
south and west of Culverstone were
heard in crossband QSO with W and
VE stations, but nothing was heard at
G5KW. The nearest successful sta-
tion to G 5KW was G 3FXB in Sussex
who was having QSOs with east and
west coast stations. So a decision
was made to go as far south-west as
possible.

I purchased a 'retired' ambulance
and converted it to a combined radio
shack and living quarters. A 230 volt
ac 12 dc generator, 2 heavy duty 12
volt batteries and a two section tilt -
over 40 foot tower carried on the roof
completed the main accessories. For
operation on 28885 a KW2000B
with KW1000 linear into a five ele-
ment Yagi with a Racal RA17 receiver
as back-up into a KW trap dipole
provided an effective set up.

For 50MHz the main receiving
was done on an Icom 551 multimode
transreceiver with Yaesu 620B as
standby. The antenna was a Cush -
craft 617-6B 6 element on a 34 foot
boom giving a forward gain of 14.0

dbd which I had airfreighted from the
USA. Other smaller beams were used
for comparison purposes. The origi-
nal intention was to go to the Channel
Isles but when I got to the Ferry port
I found that caravans were not
allowed on the Islands, so I decided to
try the Isles of Scilly.

At Land's End there were some
problems but eventually it was
agreed to ship me there after I

accepted that I might not be allowed
to land the vehicle and come back by
return. All was well at St Mary's on
arrival so I found a temporary site to
check the equipment before finding
a suitable place to operate from.

The roof aerial was erected and
equipment found to be in good
working order. I heard later that
during the few days after my arrival
there had been a rush at the post
office of people taking out TV
licences, as it was thought that my
vehicle was a tv detector van!
Colonel Robertson the land agent of
the Dutchy of Cornwall estates kindly
gave me permission to operate at the
Garrison Fort on high ground, at the
south-west tip of the island. This is an
excellent site, noise free, and with an
excellent take -off in all directions. It
was soon clear that despite the
expense a wise decision had been
made and some interesting results
were likely as an almost daily QSO
was made with VE1AVX at St Johns,
Newfoundland approximately 2500
miles due west - the optimum
distance for F2 propagation.

Isles of Scilly
Before analysing the results

obtained, several factors should be
considered. As we had not at that
time received permission to operate
two-way on 50MHz only crossband
working was possible from UK on
28885kHz and DX stations on
50MHz with probable frequency
propagation differentials. Fewer
American stations operate from the
mid -west and western areas. The
statistics refer to G5KW as a single
operator station and not continuous
operation. Another factor to be
considered when dealing with sun-
spot maximum is the effect of Es and
other sporadic and unaccountable
modes of propagation.

During the present run-up to the
peak of cycle 22 with 24 hour
operation on the band over 4000
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operators in Europe, and with
sophisticated time delay and tran-
sponder equipment used, a more
detailed analysis can be made. It is
hoped that controversial theories
may be proved or discarded.

From the NBS and other predic-
tion charts the highest MUF is stated
to occur north and south of the
magnetic equator in the 20° lati-
tudes, with a gradual and progressive
drop as the latitude becomes higher
north or south. A distance of about
2500 miles is generally accepted as
the maximum skip distance for
single -hop F2 propagation on the
east -west path. This is based on the
"Control Point Theory" which as-
sumes a point about 1200 miles from
either end along the Great Circle path
between the two stations under
consideration. A difference of opinion
exists as to whether multi -hop or a
type of "wave guide" effect is respon-
sible for the much greater distances
covered during sunspot peaks and
other abnormal propagagion long
distance contacts.

The fact that signals are heard at
any point beyond the 2500 mile
distance tends to support the "wave
guide" theory; but we still have a lot
to learn and the time delay pro-
gramme being organised by Sheffield
University from the Buxton site bea-
con on 50.000 MHz locked to the 60
kHz standard transmission from
Rugby (MSF) will in time resolve this
controversial problem.

The extension of HF propagation
with skip distance widening as the
sun gets higher with rising MUF must
be considered.

In Fig.1 average times have been
inserted along the route from V E1YX
(formerly VE1AVX ) to the far west
with no evidence of a major skip in
between; but this is NOT conclusive!

Highlights
Making WAC on any band is

intriguing but fairly commonplace on
the HF bands. On six metres it is
something we in the UK have
dreamed about for many years. In
QST for January 1948, the late Denis
Heightman G6DH, one of the most
successful and experienced six metre
operators at that time, wrote:

"It is interesting to speculate on
the possibility of working all conti-
nents on 50MHz. As far as European
stations are concerned the writer
considers that, with the exception of

Australasia, this would have been
possible with the conditions present
on a few days during the period
October -December 1947, and again
be possible during the period
January -March 1948. Australia to
Europe would present the biggest
problem, and a suitable path will
probably only occur from Western
Australia, since this path passes
nearer the high MUF equatorial zones
than that from VK2, etc. This path
should be most favourable during
February -March and October -Novem-
ber periods."

By the middle of November 1980,
the flat peak of Cycle 21 was pro-

viding some real DX conditions on six
metres and we were wondering if the
1947/48 predictions of G6DH would
be realised. At about 0955z on 26th
November, Gordon Pheasant G4BY
alerted the six metre gang that he
was receiving the Australian beacon
VK6RTT on six metres. It was heard
by several of us for a few minutes,
fading out at my QTH on the IOS at
1010z. After the beacon faded out we
had an excellent day with world-wide
DX on six. During the evening double -
hop contacts across America and
crossband contacts with W6ABN
(California) and other west coast
stations were made.

PROPAGATION STUDY CROSSBAND TEN -SIX METRES
ISLES OF SCILLY - NORTH AMERICA OCT 1979 - DEC 1981

BY KEN ELLIS G5KW. WJO9E.
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FIGURE 1.

Fig.1 Contacts crossband on 10/6 during sunspot cycle 12.
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VEIAVX OTHER
VE

WI W2 W3 W8 W9 w4 WO W5
CENTRAL OTHER

'N7 W6 1 AvERtCA DX

1979

OCT 3 3 3 3 3 I - I - - - I

NOV 27 14 14 12 2 4 2 3 - I 3 I - 4

DEC 22 10 7 4 I 8 5 8 3 4 I - 6

52 27 24 I9 6 13 7 12 3 7 2 - 1 I

1980 JAN 8 4 3 5 - I - - - - - I

OCT 4 1 2 2 1 - - 2 - - - 4

NOV 16 10 9 3 - A - - I I 3 -

DEC 13 3 8 3 4 2 - u 1 - I I - -

39 18 22 13 3 - - 1 2

1981 JAN 10 6 2 - , - - - - - -

IOCT 5 1 6 5 1 - - I - - - - 3

NOV 18 16 12 I3 12
7 5 6 6 - 4 14

DEC 14 7 14 14 12 9 6
1

, 10 9 I / 8 5 4

I

47 24 38 34 25 1 I I 17 75 9 8 i 9 21

TOTAL 138 69 84 66 35 39 13 37 il 18
I

12 12 37
1

Fig.2 Ken Ellis's Scilly/USA contacts study, crossband on 6m, October 1979 to
December 1981.

Simultaneously east coast sta-
tions were S9 +. The band was open
until a late hour. The following day it
happened. G 4BPY reported "On
27/10/80 my first reception was
VK6RTU in Perth from 0858-0909z
peaking 549. At 1000z I had a cross -
band QSO with VK 60X in West
Australia, to make the first historic six
metre UK WAC". As Gordon signed,
Brian Bower G3COJ took over to
make the second QSO, while I was
awaiting my turn in desperation as
VK 60X started to fade out! It took
me from 0950-0955z to complete
the QS0 as Andy was having diffi-
culty copying my report.

We were the only three to make
it, and no other two-way or cross -
band QSOs took place until 20th
March this year, when the all-time
first two-way QSO took place be-
tween UK-VK. On November 20th
1981 I had two QSOs with VS6BE
Hong Kong. At 1107z by the long
path, and at 1142z by the direct short
path.

One of my objectives was to
work as many of the contiguous US
states as possible. During 1979/80 I
had managed to have crossband

QSOs with all the eastern states
most of the central and western
states, but a few eluded me, mainly
due to lack of operators at that time.
This was taken care of by some
portable operation by enthusiasts
from other areas. By the 13th of
December 1981 I had managed to
contact 47 states, needing only Utah
to complete the magic figure of 48.

The last ferry from St Mary's
before Christmas left on the 16th. It
was necessary to book vehicles well
in advance due to high demand and
limited accommodation. As I had to
dismantle the station and pack up
everything for my final departure my
last operating day was the 14th. I was
calling 'CQ Utah' frantically most of
the afternoon on 28885 and listening
on a spot frequency on six for replies.
I omitted to monitor 28885; had I
done so I would have heard several
stations trying to alert me to a visiting
portable station W5VLJ /7 trying to
contact me from Utah. Eventually I
got the message from a station on
50MHz, and made it to complete the
first and only station so far from this
side to contact the 48 states cross -
band.

Unfortunately I have still not got
cards to confirm this achievement.
Now, of course, with two-way opera-
tion allowed the challenge of 'worked
all 50 states' is under way. Several UK
stations are more than half way to the
target and this cycle peak should get
some of the leaders near the goal.

It was a very satisfying way to
finalise what had been a very enjoy-
able and informative Propagation
study. On many occasions I found
that the MUF hovered just below
50MHz and only at times came just
inside the band, and whilst QSOs
could be made on 50.005 moving
higher in the band - nothing was
heard. Also there was a distance cut-
off. I was just on the fringe. A typical
example was November 13th.
G3WBQ remarks, "It was fascinating
to hear G5KW on the Isles of Scilly
giving S9 reports to North American
stations with nothing heard at my
QTH". On June 30th last year
GJ 3YHU worked 47 North American
stations between 2230-0100z next
morning. The only other station this
side hearing anything was G 3PVB in
Devon who heard some of the sta-
tions at his QTH in Newton Abbot.
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muTek limited
R. F. Technology

The new TVVF 50c Mk II
The TVVF 50c Mk II heralds a new range of transverters from muTek. The new range
of transverters will provide 28V pep and will operate from a 28V supply There are
several reasons for moving to a higher supply voltage with the increase in output power.
the main reason is linearity of the final stage At 29V power devices operate at lower
currents for the same output power The effects of current saturation does not occur
until much higher power levels resulting in lower distortion figures and a cleaner output
Theoutput impedance of thedevice is also higher and is more tolerant to impedance
mismatch. Power supplies are easier to construct due to the lower current and thefact
that supplies do not need to be regulated as they would for a laIN supply. The new
range of transverters will include models for 6m, 2m and 70cms with inputs at either
2m or 28MHz dependent upon model The pnceof the Mk I 50c has been reduced while
stocks last

muTek limited Product and Price guide

High Performance Transverters
Type Description Power Price Post
TVVF 50c 6 meter from 2m 10W out £225 b

TVVF 144a 2 meter from 28 MHz 10W out £350 b

TVHF 230c all H F bands from 2m 10W out £450 b

Mast Head Amplifiers Low Noise sealed IP65
SLNA 433sp 70cm 1 2 dB N F 12dB gain £120 b

GMFA 144e 2m GaAs fet available soon

Low Noise Preamplifiers general
SLNA 144s 2m (1 OdB noise fig 14dB gain

ideal for satellite reception
£45 a

SLNA 145sb Receiver optimised preamp
for FT290 Mkt

£35 a

Replacement Front End Boards
RPCB 144ub FT221 FT225 £95 a

RPCB 251ub IC251 IC211 £95 a

RPCB 271ub IC271 £100 a

Replacement Front End Boards
a £2.50 b £500 c £10.00
c transport by courier available on all products

Delivery
ex stock
ex stock

8/12 weeks

ex stock

ex stock

ex stock

ex stock
ex stock
ex stock

muTek limited - the ri technology company
P.O. Box 24, Long Eaton, Nottingham NG104N0 0602 729467

A WORLD OF OPPORTUNITY FOR

RADIO OFFICERS
We offer o secure and rewording shore -bused career in the forefont of modern
telecommunications technology. Thirty weeks special training (plus 6 weeks for

non -typists) will prepare you to undertake o wide range of specialist duties as
a RADIO OFFICER covering the complete communication spectrum from

DC to light. To qualify you need to hold or hope to attain
on MRGC or BTEC HNC in a Telecommunications

subject with the ability to read morse of 20 wpm.

City and Guilds //// at advanced level.
incorporating morse transcription skills, would

be odvantogeous.
Anyone without the above qualifications
who hos 2 years radio operating experience

will also be considered.
Age - preferably under 45 years

We offer you:
Comprehensive Training, Good Career

Prospects, Opportunities for transfers

within UK and Overseas; Generous
Leave Allowances and a Non-
contributory Pension Scheme, Job
Security; Attractive Salaries - and

much more.
Salary (Reviewed Annually) - As a

Radio Officer after training:

£11,568 rising to £17,057 pa in 5

annual increments. (includes shift

and weekend working allowance)
CIVIL SERVICE IS AN EQUAL

OPPORTUNITY EMPLOYER.

For more information and application
form write or telephone:

THE RECRUITMENT OFFICE, GCHQ, ROOM A/I108
PRIORS ROAD. CHELTENHAM, CLOS GL52 SA1

OR TELEPHONE (0242) 232912/3

HRT PCB SERVICE
Ham Radio Today can supply ready-made, pre -drilled printed circuit boards for some of our published
constructional projects. The first board to become available is the Morse Keyer, published in the January 1989
issue of HRT. The board reference number contains the essential information for identifying and ordering a board
from our PCB Service. The first two digits give the year of publication, and second two the month. The extension
number gives the number of projects available from that month's issue.

Please send orders to: HRT PCB Service, ASP Readers Services, Argus House, Boundary Way, Hemel
Hempstead, Herts HP2 7ST. Please make cheques out to ASP Ltd. Payment can also be made through Access
and Visa cards by telephone on (0422) 66551 during office hours.

HRT 8910-1 Superhet Receiver PCB1
HRT 8910-2 Superhet Receiver PCB2
HRT 8910-3 Superhet Receiver PCB3
HRT 8910-4 Superhet Receiver PCB4

£4.00
£3.25
£4.00
£3.25

Please send me:

Number of boards Reference number Price code Price Total

Post and packing £0.75

Total enclosed

Block capitals please

Name Address

Postcode

Access and Visa credit card orders can be taken by telephone on (0422) 66551 during normal office hours.
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On these club contacts and forward diary pages, dates are shown approximately from the week of publication to the end of the cover
month, and further into the year where dates have been supplied. We need dates at least three calendar months in advance to get them
into the nearest issue. For example: the last possible issue for dates from mid -August to mid-September is the September issue. The
September issue normally appears on the first Friday in August, and we need club dates by the second Fridayin June. Club dates received
well in advance will normally be run in more than one issue. Please write and let us know if your club changed its name or contact.

SCOTLAND
Aberdeen ARS. Don. 04676 251.
Ayr ARG. Robert Paterson GM4CUB. 0292 262496. 2 Fris,

Community Centre, Wellington Sq., Ayr.
Dunfermline RS. GMODYD. 0383 413440.
Galashiels DARS. GM3DAR. 0896 56027.
Glenrothes DARC. John Hardwick GM4ALA. 0592 742763 Ihm)

10506 410677 Iwk). Sept 16 National Convention.
Inverness ARC.Brian. 0463 242463.
Lothians RS. P J Dick GM4DTH 21, West Maitland St., Edinburgh

EH12 SEA. Prestel INOT phone) 314471210. 2,4 Thursdays
7.30pm Orwell Lodge Hotel, Polworth Terrace, Edinburgh.

Louth DARC. GlIZB,. 047286 595.
Mid Lanark ARS. David Williams GM1SSA, Holytown 732403.
Waterside SWC. Bernie Lyford. 0703 893937.
Westmoreland ARS. G. Chapman. 0539 28491.

NORTH EAST ENGLAND
Barnsley ARC. Ernie Bailey G4LUE. Barnsley 716339. Mons St.

Mary's Church Hall, Laithes Lane, Barnsley.
Bishop Auckland ARC. Peter Fawcett GOFBK Bishop Auckland

606819. Most Thurs. Oct 15 Rally Sunnydale Leisure Centre,
Shildon Ernie G4TYF B/A 607500.

Bourne DARS. Vince Cawthron G40DG. 0778 422795.
Denby Dale DARC. G3SDY 0484 602905.
Derby DARC. Kevin Jones G4FPY. 0332 669157 119 Green

Lane, Derby. 7.30pm. Most Weds.
Doncaster ARC. K McMahon. Doncaster 852938. Mons,

Corporation Brewery Taps, Doncaster.
N. Ferriby ARS. Frank G3YCC 0482 650410 Fris NFU Football

Club Room, Church Rd., N. Ferriby, Yorks.
Hornsea RC. Richard. 0401 62498. The Mill, Atwick Rd.,

Hornsea. 8pm. Sun Oct 15 Elhoex1989 Ralley, Floral Hall,
Hornsea, N. Humberside 11am Jeff G4IGY 0964 532874 wk.
0964 533331. Trade, bring and buy, displays. Hornsea
Potteries Leisure Park nearby.

Hoyland ARC. I.M. Wardle GOGDC, 11, Soltwell Ave, Wombwell,
Barnsley. Weds West Bank House, opp Hoyland Leisure
Centre.

Keighly ARS. K A Conlon G1IGH. Bradford 496222. Weds, 8pm,
The Clubroom, Victoria Hall, Keighly, Yorkshire. Sept 26
Supper and quiz with Northern Heights; Sept 5, 19 Natter;
Oct 3 Planning meeting; Oct 7, 8 East Riddlesden Hall SES:
Oct 10, 17 natter; Oct 31 Junk sale.

Leeds DARS. GlEBS. 0274 665355.
Loughborough ARC. Philip. 0509 412043.
Maltby ARS. K Johnson G1PQW. Rotherham 814135. Fris

Hellaby Hall, Hellaby.
Mansfield ARS. J M Coates G4GYU. 0623 27257. Fris.
Mexborough ARS. D Thomas G6FUM. Doncaster 859654. Fris

Harrop Hall, Mexborough.

Morecambe Bay ARS. G4ZJL. 0524 52042.
Northern Heights ARS. Stan Grafton GOIYR. 0274 673116. 1,3

Weds Bradshaw Tavern, Nr. Queenbury, Bradford. Sep 20
Members' gadget mini -lectures (what the Americans call
"show and tell").

Pontefract DARS. Colin Mills GOAAO. 0977 43101. Carleton
Community Centre, Pontefract.

Rotherham ARC. F. Moody. Rotherham 552925.
Rugby ATS. Kevin G8TWH. 0203 441590 David G4DDW. 0455

52599.
Scarborough ARS G4BP. I G Hunter G4UQP, 46 Station Rd.,

Scalby, Scarborough, N. Yorks. 0723 376847.
Sheffield ARC. M Sables. Sheffield 886083. Mons Firth Park

Pavillion, Sheffield.
Sheffield Packet Group. P Green, 6 Yews Close, Worral.
Spalding ARS. Terry G4TWR. 0775 2940.
Stockton DARS. G. Noble clo Causeway Community Centre,

Billingham, Stockton on Tees. Weds Causeway Community
Centre 7.30. Regular RAE and morse tuition.

Tyneside ARS.G. Lindsay G4KOT, 12 Augusta Court, Harrian Park,
Wallsend, Tyne & Wear.

UK FM Northern. L Laughton G4UNA. Wakefield 822579. East
Ardsley Cricket Club, one Sun per month.

Wakefield: North Wakefield RC. John Hoban 0924 825443.
Thurs 8.30 White Horse Inn, Fall Lane, East Ardsley,
Wakefield. Sep 24 Rally Outwood Grange School, Potovens
Lane, Outwood 10.30 50p. Real ale, food, raffle, bring & buy,
traders, repeater groups. Near Ml, M62. Talk in S22. Richard
G4GCX 0532 622139 or John GOEVT 0924 825443.

Wigston ARC. G6HAJ. Leicester 403105.
Worksop ARS. John Huggins GODZX Sheffield S31 7BX. 0909

565856. The Clubhouse, West St., Worksop.

NORTH WEST ENGLAND
Aire Valley RS. G6NPT. 0532 44597.
Bolton ARC. Deane Sports Complex, New York, Junction Rd.,

Bolton. Glenn Bates G6HFF 00204 63459.
Cheshire: N. Cheshire RC. C Kirsop G6KSA, Morley Green Club,

Wilmslow, Cheshire.
Chester DRS. Dave. 0244 336639.
E. Lancs ARC. Stuart 0227 68913.
Fylde ARS. Frank G4CSA. St Annes 720867. South Shore Lawn

Tennis Club, Midgeland Road, Blackpool. 2,4 Thurs. Sept 26
Tramways of Lancashire Eric Fielding G4IHF; Oct 12 Space
exploration in 1990s Peter Sullivan; Oct 26 informal.

Isle of Man ARS. J Wrigley.. 0624 834257.
Kirkby ARC. Via meetings. Weds Kirkby Sports Centre, 17 Valley

Rd., Westvale, Liverpool 7.30.
Liverpool DARC. W H G Metcalfe G6VS, 38 Kempton Rd.,

Wavertree, Liverpool. Tues, Conservative Club, Church Rd.
Sept 19 Surplus sale; Sept 26 pre -AGM; Oct 3 AGM.

Morecambe Bay ARS. D H Wood G4ZJL. 0524 52042. Tues 7.30
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Trimpell Sports and Social Club, Out Moss Lane, Morecambe,
Lancs.

Preston ARS. George. 0772 718175.
St. Helens DARC. Carol Wainwright GOCXT 0744 813589. Thurs

7.45 Community resource centre, Old Central Secondary
School, College St., St. Helens. Regular morse tuition.

Staffs ARS. Bill G4WTP. 0782 514741.
Stockport RS. John Verity G4ECI. 061 439 3831. Dialstone

Community Centre, Lisburne Lane off Dialstone Lane,
Offerton, Stockport. 8pm. 2,4 Weds.

Todmorden DARC. E. Tyler GOAEC. Halifax 882038. 1,3 Thurs
Queens Hotel, Todmorden. Sept 18 Antennas G3ITE (tbc); Oct
3 Junk sale; Oct 17 natter; Nov 6 Sun earth and radio by
Gordon Adams G3LEQ.

Warrington ARC.Paul GOCBN. 0925 814005.
Wirral ARS. A Seed G3F00. 051 644 6094. 1,3 Weds 7.45 Ivy

Farm, Arrowe Park Rd., Birkenhead.
Wyre ARS. Ian Broadbent GOKMT. 03917 57636. 1,3 Weds

Fleetwood Cricket Club, Broadwaters 8pm.

WALES
Abergavenny and NH ARC. GW4XQH 0873 4655.
Aberporth ARC. GWODPR. 023987 274.
Bridgend DARC D E George GW1OUP. 0656 723508. Nov 19

1989 Rally Bridgend Recreation Centre, Angel St., Bridgend,
Mid. Glam. 11am C Trotman GW4YKL 0443 226198 D
George GW1OUP 0656 723508.

Delyn RC. Stephen Studdart GW7AAV. 0244 819618. Daniel
Owen Centre, Mold, Clwyd. Alt Tues.

Holyhead DARS. D Richards, 9 Queens Park Court, Holyhead,
Gwynedd. Forresters Arms, Kingsland Rd, Holyhead 2,4 Suns,
7.30.

Newport ARS. GW7BSC. 0633 62488.
North Wales: Clwb Radio Amtatur Y DDraig GW4TTA. Tony Rees.

0248 600963. Four Crosses, Pentraeth Rd., Menai Bridge.
7.30pm. 1,3 Mons. Sept 18 Members' equipment demo; Oct 2
AGM; Oct 16 Talk by Dr. leuan Jones GW4FQU.

THE MIDLANDS
Coventry ARS. Johnathan Ward G4HHT. 0203 610408. Baden

Powell House, 121 St. Nicholas St., Radford, Coventry. 8pm.
Fridays. Regular On -air and morse tuition.

Midland ARS. Paul O'Connor G1ZCY. 021 443 5157. Tues 7.30,
Unit 16, 60 Regent Place, Hockley (Jewellery Quarter),
Birmingham. Morse tuition Weds, Raynet Thurs. Oct 17 AGM.
MARS Birmingham Rally, Sun 19 Nov Stockland Green Leisure
Centre, Slade Road, Erdington. 10 to 5, 50p, free parking.
Peter G6DRN 021 326 7515, Bob G4YUI 021 472 79981.

Mid Warwickshire ARS. G4TIL Southam 4765.
Nuneaton DARC. Paul Bicknell G4JFT. 0203 343412. 4 Tues,

Etone Social Club, Meadow St., Abbey Green.
Rugby ATS. Kevin Marriott G8TWH, 77 Lloyd Crescent, Stoke

Hill, Coventry. Cricket Pavilion, BTI Radio Station, B entrance,
A5 Trunk Rd., Hilmorton, Rugby. Tues 7.30.

Stratford on Avon DRS. Alan Beasley GOCXJ. 0608 82495. 2,4
Mons, 7.30pm, Baptist Church, Payton St., Stratford on Avon.
Sep 25 Photography in Radio Paul Clarke; Oct 9 Ham Radio
Around the World Jes Hickingbotham G3HZG.

Stourbridge DARS. C Brunn G1WAI. 0562 885602. Robin Woods
Centre, Beauty Bank, Stourbridge, Worcs. 1,3 Mons.

Telford DARS. Tom Crosbie. 0952 597506.
West Bromwich Central RC. Bill Oakes G1YQY,. 021 556 3183.
Willenhall DARC. Dave GOEGG 0902 734475 Weds 8pm Brewers

Droop Inn, Wolverhampton St., Willenhall, W. Mids. CW
tuition, good ale.

Wolverhampton ARS. Keith. 0902 24870.
Worcester DARC. D Batchelor 0905 64173.
Wythall RC. Chris Pettitt GOEYD. 021 430 7267.

SOUTH WEST ENGLAND
Axe Vale ARC. Pat Cross GOGHH. Balls Farm Cottage, Musbury

Rd., Axminster. Oct 6 AGM.
Bath DARC. E Otten G4GEV. Bath 832156.

Blackmore Vale ARS. Stuart Brunton GOEX I. 0747 840558. 2,4
Tues 8pm Old Coach House, Bell & Crown, A303, Wilts. Sept
26 On air; Oct 10 Junk sale; Oct 24 G4RBV club station on
air.

Bristol: North Bristol ARC. Ray G1YRS 04545 2768.
Bristol: South Bristol ARC. Len Baker G4RZY. 0272 834282.

Whitchurch Folk House, East Bundry Rd., Whitchurch, Bristol
BS14 OLN. Weds.

Evesham: Vale of Evesham DARS. John G3DEF. Evesham 6407.
1 Thurs at 7.30pm at MEB Club, Worcester Road, Evesham.

Exeter ARS. R. J. Donno G3YBK 0392 78710. 1 Mons,
Community Centre, St. David's Hill, Exeter 7.30pm. Oct 9
AGM.

Plymouth ARC. G4SCA. 0752 337980
Poole ARS. GOEQV. 0202 674802.
Salisbury RES. Neil. 0980 22809.
Salop ARS. Fred Hall G3NSY. 0743 790457. 2,4 Thurs, The Olde

Bucks Head, Frankwell, Shrewsbury 8pm.
Stratford Upon Avon DARS. A Beasley GOCXJ. 060 882 495.

Sep 11 Introductory session; Sep 25 Photography in radio Paul
Clark; Oct 9 Ham radio around the world Les Hickingbotham
G3HZG.

Thornbury DARC. Tom Cromack GOFGI, Rose Cottage, The Naite,
Oldbury on Severn, Bristol. 1,3 Weds, 7.30 United Reform
Church, Chapel St., Thornbury, Evesham. Sept 20 Project
evening; Oct 4 Packet update Ray GW1FJI; Oct 18 HF Activity.

Torbay ARS. G3NJA, G8HJA. Walt G3HTX. 0803 526762. ECC
Club, Ringslade Rd., Nr. Highweek. Club nights Fris 7.30. Oct
6, 13, 27 club nights; Oct 20 Between the bands; Oct 20-22
Jamboree on the Air.

Trowbridge DARC. Ian Carter GOGRA. 0380 830383. Most 4
Weds, 8pm, TA HQ, Bythesea Road, Trowbridge. Sept 13
Chordal Hop HF propagation Dave Bewick GODAB; Sept 27
Social; Oct 11 Packet and data communications by Amdat,
Bristol. Oct 25 social.

Yeovil ARC. David Bailey G1MNM, QTHR. The Recreation Centre,
Chilton Grove, Yeovil. 7.30pm, Thurs.

SOUTH EAST ENGLAND
Aylesbury Vale RS. Geoff G3YLC. 0280 817496. 1,3 Weds 8pm

(July, Aug 1 Wed only) Hardwick Village Hall (A413 N of
Aylesbury).

Basingstoke ARC. D Deane G3Z01. 0734 332777 (hm) 0734
787930 Iwk). Forest Ring Community Centre, Sycamore Way,
Winkelbury, Basingstoke. 7.30pm. 1 Mons.

Bedford DARC. Ray GOEYM.. 0234 244506. Special Event
Stations GB2WW and GB4BOB commemorating World War 2
during 1989. Oct 14 Cardington Airfield 60th anniversary of
R101 airship.

Biggin Hill ARC. Geoff Milne G3UMI, 142 Hayes Lane, Hayes, 3
Tues, Victory Social Club, Kechill Gardens, Hayes 7.30. Sept
19 Valve/any questions; Oct 17 Junk sale.

Braintree DARS. M Andrews 0376 27431. Braintree Community
Association Centre, Victoria St. 7.30pm. 1,3 Mons. Club net
C6BRH or G4JXG, 2m 2,4 Mons, 8pm.

Bredhurst RTS. GOBRC, G7BRC. Kelvin Fay 0634 376991.
Brighton DARS. Peter. 0273 607737. 1,3 Weds, Roast Beef Bar,

Brighton Racecourse, Elm Grove, 8pm.
Burnham Beeches RC. G6EIL. 0628 25720.
Cambridge DARC. D Wilcox. 0954 50597.
Chesham DARS. L Cabban. 09278 3911. Stable Loft, Bury Farm,

Pednor Rd., Chesham. 8pm Weds.
Cheshunt DARC. Roger Frisby G4OAA. 0992 464795. Thurs,

8pm, Church Room, Church Lane, Wormley, Herts. Sept 24
Harlow Rally; Sept 27 Radio on postage stamps Arthur
Robinson G3ZYQ; Oct 4,18 natter; Oct 11 Interclub darts
match; Oct 25 Spectrum abuse David Evand G3OUF RSGB.

Chichester DARC. H Kaminski G1NBX Chichester 781785. St.
Pancras Hall, St Pancras, Chichester. 7.30. Club net G8WSX
Sil Monds 7.15. 1,3 Tues. Also Raynet inf.

Clifton ARS. Martin Brown GODGC. 01 691 2341.
Coulsdon ATS. Alan. 01 684 0610
Crawley ARC. Jack. 0293 28612.
Dover: South East Kent YMCA ARC. Des Edwards 0304 203073.

Dover YMCA, Godwynehurst, Leyburne Rd., Dover, Kent CT16
1SN. Weds. Nov 15 Morse tests.
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Dunstable Downs RC. Tony Kelsey -Stead 0582 508259. Room 3,
Chews House, 77 High St. South, Dunstable, Beds. Fris. Sep
10 6th National AR Boot Sale, Old Warden Aerodrome,
Biggleswade. Oct 29 RAE open evening.

Eastbourne EARC. G1BRC 0323 29913.
East Kent ARS. Stuart 0227 68913.
Edgware DRS. Ian Cope G41UZ, Hatfield 65707. Watling

Community Centre, 145 Orange Hill Rd., Burnt Oak, Edgware.
2,4 Thurs.

Farnborough DRS. Tim Fitzgerald G4UQE 0276 29231. 2,4
Weds, Railway Enthusiasts Club, off Hawley Lane (M3 bridge),
Farnborough, Hants. Sept 13 Propagation G3LTP; Sept 27 Pre -
AGM discussion; Oct 11 Annual construction contest; Oct 25
TBA.

Felixtowe DARS. G4YQC. 0473 642595.
Grafton RS. Rod Harrigan GOJUZ. 01 368 8154. Holy Trinity

Church Hall, Stapleton Hall Rd., London N4. 2,4 Fris.
Harlow DARC. Sept 24 Harlow Rally, Harlow Sports Centre.

Traders in main hall, B&B and interest groups in Studio.
Parking, New cafeteria. f 1, accompanied children free. M1
J11, or A414. G4KVR. 0279 22365 (day) or G4MIS. 0279
722622 levg and wkd).

Hastings ERC. Dave Shirley. 0424 420608.
Horsham ARC. P Godbold. Steyning 814516. Guide Hall, Denne

Rd., Horsham, Sussex. 8pm. 1 Thurs.
Huntingdonshire ARC. G8LRS. 0480 56772. Packet GB7HXA.

1,3 Thurs The Medway Centre, Coneygeare Road,
Huntingdon, Cambs 7.30am.

Itchen Valley RC. G1IPQ. Southampton 736784.
Kettering DARC. Barry Perrin G7CIV. Rockingham 770701. EMEB

Social Club, Eskdale St., Kettering. Tues 8pm.
Loughton DARS: J D Ray G8DZH. 01 508 3434 (ev);

01-5083434 Micronet 800 mailbox, TeleGold 74:MIK1824;
packet G8ZDH at GB7ESX. Room 14, Loughton Hall, Rectory
Lane, Loughton 7.45pm. Fris. Sep 16-17 Aylmers Farm field
weekend G4ONP; Sep 22 Amateur TV update by Barry Tickell
G6ESL; Oct 6 HF on air; Oct 20 Essex Data Group Roadshow;
packet demo by Malcolm Salmon G3XVV and Dave Castle
G60C1J.

Maidstone YMCA ARS. GOBUW. 0622 20544. YMCA Sports
Centre, Melrose Close, Maidstone, Kent. Fris 8pm. Sept 9
RSGB morse tests.

Mid Sussex ARS. GOGMC. 07918 2937.
Milton Keynes DARS. Mike GOERE. 0234 750629.
Norfolk ARC. Craig Joly GOBGD 0603 485784 QTHR. Norfolk

Dumpling, the Livestock Market, Hall Road, Harford, Norwich.
Weds 19.30. Sept 13 Packet update, Roger Cooke G3LDI, Paul
Turnham G4VLS; Sept 20 Equipment reviews and EMC,
Angus McKenzie G3OSS; Sept 27 Informal; Oct 4 Radio
navigation systems Malcolm Prestwood G3ODH. Oct 11
Committee; Oct 18 News gathering by the RSGB, John Nelson
GW4FRX; Oct 25 informal.

Northampton RC. D J Linnell G7CMA 19 Beech Av.,
Northampton. Location? Thurs. Sep 21 Ham Radio in S. Africa
G4IRD.

Reading DARC. M G Anthony G4THN, 9 Paice Green,
Wokingham. Berks.

Reigate ATS IRATS). Alan G1LNT. 0883 44723, Peter G8ITY.
0293 36193 after 7. Conservative Centre, Warwick Rd.,
Redhill, Surrey. 3 Tues, 8pm. Sep 19 Morse facts and fallacies
Tom Mansfield G3ESH; Oct 17 Construction Colloquia.

Reading ARC. Mike G4THN. 7434 774042. 2,4 Thurs,
Caversham Conservative Club, Caversham, Reading Berks.

St. Albans Verulam ARC. Walter Craine G3PMF QTHR, RAF
Association HQ, New Kent Rd., off Marlborough Rd., St.
Albans. 7.30. 2,4 Tues.

Sevenoaks DARS. Barry Leggett. 0732 741222 ext. 245 office
hours. Emergency Control Centre, Sevenoaks District Council
Office. 8pm 3 Mons.

Shefford DARS. Tom Stellar G6RCT. 0707 372211. Church Hall,
Ampthill Rd., Shefford, Beds. 8pm.

Southend DRS. S. Blinkhorn G1XGP, 102 Lord Roberts Ave., Leigh -
on -Sea, Essex.

Southgate ARC. Brian Shelton. 01-360 2453. Holy Trinity Church
Hall, Winchmore Hill, London N21. 7.45pm. 2,4 Thurs. Sep 24
Astronomics R Butler; Sep 28 Darts with Cheshunt and
Verulam; Oct 121 Round the World Voyage by Mark
Brackenbury; Oct 26 informal.

South Kent (YMCA) ARC. Des Edwards. 0304 203073. Dover
YMCA, Godwynehurst, Leyburne Rd., Dover. Tues.

Stevenage DARS. G6EDA. 0438 724991 1,3 Tues Sitec Ltd.,
Ridgemond Park, Telford Av., Stevenage 8pm (7.30 for
tuition).

Sutton & Cheam RS. John Puttock GOBWV 01 644 9945 3 Fris,
natter 1 Mons 7.30 Downs Lawn Tennis Club, Holland Av.,
Cheam. Sept 15 TBA; Oct 20 Junk sale.

Welwyn Hatfield ARC. Roger Curtis GOCYC 0707 324958.
Lemsford Village Hall, Brocket Rd., Welwyn Garden City, 1,3
Mons, 8pm. 9th WGC Scout HQ, Knightsfield, WGC. Regular
nets. Sept 17 Water Carnival GB2WHC; Sept 18 TBA; Oct 2
Advanced electronics production technology; Oct 16 TBA.

West Kent ARS. B Guinnessy. 0892 32877.
West Sussex ARS. M Mundy, 142 Junction Road, Burgess Hill.
Wimbledon DARS. Nick Lawlor G6AJY. 01-330 2703. 2,4 Fris,

St. Andrews Church Hall, Herbert Rd., Wimbledon London
SW19. 7.30pm.

IRELAND
Armagh and Dungannon DARC. J Murphy. 0861 522153.
Donegal ARC. E13BOB. 074 57155.
Mid Ulster ARC. Jim Lappin. 0762 851179. 2 Suns (not July and

Aug) 3pm Guide Hall, Gifford, Co. Down.

NATIONAL AND INTERNATIONAL
AMRAC. Phil G6DLJ. 0703 847754.
British Amateur Television Club. G8CJS or G8FOZP QTHR.
British Amateur Radio Teledata Group. Pat Beedie GW6MOJ.

0558 822286. Ffynnonias, Salem, Llandeilo, Dyfed. SAE for
information. GB2ATG amateur radio news service transmits on
1 and 3 Sundays, on 3.590MHz, 14.090MHz and
144.600MHz. Operated by volunteers, GB2ATG welcomes
amateur radio news for possible transmission, esp concerning
radio data activity IRTTY, Amtor, packet, fax, etc.).

International Short Wave League. Y Blain, 167 Wombridge Road,
Trench, Salford, Shropshire TF2 6QA. Journal: Monitor.

UK FM Group, Northern. L Laughton, Claremont, Main St., East
Ardsley.

"That was el neat 6/6 oF Morse Coding
You uSt do/re them. ."
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il[rccf Readers Ads!
Please remember to put your
phone number or address in the
box if you want it in the ad.
Free Ads are for private wants and
sales only. If you are a trader,
please talk to our classified Ad
department.

ARMY Spark Transmitter No 1,
offers? Signal Generator
W1649 140-240mHz £15;
Wavemeter class D £5 (with-
out cases), valves old & new,
including DA30 new; Meters
2"-3"; two AVOs needing at-
tention, models 7, 40 £35;
relays, buzzers, time delays
etc. Need information on
telephones 8520, 8550,
N1906D41T, -D34T and Fer-
ranti EC72273D. 25Glenmore
Road, Oxton, Birkenhead L43.
Tel. (051) 652 8799.
EXCHANGE CB Radio Harrier
CBX FM for 2m Transceiver.
Please phone Leicester
418260.
DRESSLER ARA900 active
antenna 50MHz to 1300MHz
as new £90. Tel. 0621 855285
(evenings), 0621 742555
(daytime).
FT69OR Mk1 £220; Spectrum
Linear TA651 £40; Spectrum
RC6-2, boxed, £18; MMTR
96-144 £90; LMW 23cm linear
1w input 3w output -20; MML
432-50 10w input 50w output
£80; Tonna 50MHz 5 ele £25;
Datong RF compressor PCB
boxed £18; G8FAK QTHR. Bed-
ford 0234 751475.
EDDYSTONE EC10 Mkll almost
mint condition, £50. Collect,
central London. Telephone
(0892) 28139.
FOR SALE: Trio TS830S VFO-
DFC230, £800 cash. John
Scott, 11 Edenbridge Road,
Newton Heath, Manchester
M10 6UP.
STANDARD C5800, all mode 2
metre transceiver, boxed, com-
plete, £220 or exchange 70cm
same value. 01-646 5227.
TRIO 2000 with VC10 VHF
converter and manual, £380.
Phone Colin, Hull 0482
668154.
TEXTRONIC 551 dual beam
scope with type "0" "1A5"
and "1A4" plug in modules
complete with all manuals and

workshop trolley, £150. Phone
St. Asaph 0745 584061,
North Wales.
REFTEC 834MHz sets (2)m
gwo complete with mikes and
manual, exchange for FC902
ATU; also Spectrum 2 x +
manual, PSU, boxed 30
games, Chatbox, RX4, Scarab;
exchange medium rotator.
Please write: "The Dormouse",
5 Sunset Walk, Bush Estate,
Eccles -on -Sea, Norfolk NR12
OSX.
YAESU FT790 nicads charger,
softcase, manual, £270; 70cm
linear 20 watt Tokyo HL2OU
£40; Wood and Douglas 70cm
linear 1 watt in 10 watt out
£15; Tonna 19 element crossed
for 70cm £20; 2 mtr seven
element crossed £10. G1AVU
058285 3598.
FOR SALE: Complete HF ama-
teur station comprising Yaesu
FT1012D, Mkll with Xtal CW
filter; KW dual dummy load;
KW E21 -match; KW 3 way
coax antenna switch; Model
110 3 function power, SWR
field strength meter £460. H.
Gregory, G3GIY, QRTH. Phone
4041 73.
DIAMOND 33 Combo, full size
portable two manual electric
organ, nice instrument; ex-
change Yaesu 7700, Trio 2000
or similar communication re-
ceiver or Realistic DX 302 with
cash adjustment or sell £395.
Tel. 0484 537838.
KW500 Linear amplilfier an-
tenna relay fitted and restored
almost like new £200 ono;
matched pair QY4-400, not
new, but guaranteed tested;
GWO offers. new lightweight
Halda one HP petrol engine
suitable mobile generator £65.
GOGG I QTHR Cumbria. Tel.
0229 89635, anytime.
FOR SALE: Icom IC720A
transceiver BNOS PSU £600
ono, mint. GW4ZXD phone
09916-509.
BELCOM LS102L 10M, all
mode, vgc, £185; also Trio
9R -590S, in vgc, £80. Phone
Beds 0234 266761, evenings
only.
FOR SALE: Icom IC245E 2m
FM SSB CW transceiver,
£300. Tel. 0706 814501.
LOWE NF -125 tech manual £5;
1934 short wave manual (re-

print) £5; Post free. Wanted
from JR310 Xtal 19.955MHz
AF-RF gain control or would
swap for books or buy old
JR310. Harmer, 9 Park Square,
East Jaywick, Essex C015
2NL.
ROTATOR CDE AR -40 with
25ft control cable £35; seven
element 2m Yagi £10;
CR300/1 ex service receiver
15kHz to 15MHz; Heathkit
twin paddle keyer HD1410
2MHz to 150MHz £20.
G4CNC. 01-363 1653 QTHR.
FRG -7 receiver in very good
working order, + antenna,
£65 only. Write to: 50 Harpour
Road, Barking, Essex IG11 8RL.
YAESU FT -7B HF transceiver
with PSU and manual £300;
Ham International Multimode II
28.515MHz-28.305MHz, no
gaps, all mode, £100 ono;
Zegati 150 watt linear £60
ono; Maxcom 30E 40ch FM
27/81, mint condition, £40.
Tel. Ian on (0224) 324808.
PORSCHE 924 personal Reg.
No 1979 vgc 55,000 miles
£2,500 or exchange good full
VHF UHF, e.g. Yaesu 736 with
options etc; good deal for
complete station as drink drive
forces car out. Contact
Stewart (Bolton) 0204
697053, anytime.
EXCHANGE 2 metre FM FDK
144-148 Multi 700AX 25 watt
out for base station scanner, in
good condition. A. Hopkinson,
104 Everill Gate Lane, Broom -
hill, Wombwell, Barnsley, Sth
Yorks S73 OYJ.
FOR SALE: Drake R4245 gc rx
mint £800. Drake R4C re -
valved, be xtals £250. Liniplex
F2 OSCI sync am rx £800.
Hammarlund HQ180 £50.
Stuart Senior, 78 Palace Road,
London SW2 3JX, 01-674
6452.
FOR SALE: TS940S with ATU,
MC85, SP940, SM220,
RS232, cw filter, hi -stab osc,
Lowe mods £1950. Drake
TR4130 (commercial TR7A)
with BNOS 40A psu £1200.
Mizuho 80m handheld £140.
Stuart Senior, 78 Palace Road,
London SW2 3JX, 01-674
6452.
FOR SALE: Tono 5000E
Amtor, RTTY terminal £500.
Tono 9100E Amtor RTTY ter-

minal with vdu £450. FC301
scope £75. Stuart Senior, 78
Palace Road, London SW2
3JX, 01-674 6452.
FOR SALE: Yaesu communica-
tions receiver FRG8800 plus
Yaesu FRT7700 tuner unit, as
new, £435 ono. Tel. 0430'
440332, evenings.
CANON EOS 650 35-105EF
lens, 70-210ED exchange Ken -
wood R2000 or other receiver
same quality; cash adjust-
ment. Hemel Hempstead
0442 55069.
PRO 32 scanner 68-88
108-174, 380-512 for sale.
£145. J. Hawkins, 285 Stow -
market Road, Needham Mar-
ket, Ipswich, Suffolk IP6 8DS.
SONY hand held Air Seven
Scanner four channel Air PSB
FM AM, fully progammable,
£150 ono. Tel. 0968 78191.
BBC 'B' computer, DFS,
Wordwise, chip, cassette re-
corder, manuals, leads, 40 trk
disk drive, over £100 worth of
software, £270. Phone 0443
683912, after 6pm.
MAJOR M588 suitable for
10m or 6m conversion £130;
100W mains linear £70; 250W
mobile linear £70; 20A PSU
£30. Mark (0296) 88064 or
(02967 86511, ext 228.
AMSTRAD CB901 transceiver,
complete with kit for conver-
sion to ten metres and circuit
diagrams etc; requires RF
driver transistor hence the
price of £45. Commodore 64
Prestel Modem complete with
Mustang software £50. Cyril
G6XTY, Hunstanton, Norfolk
04853 2920.
SOMMERCAMP FT767DX
IFT707) with Spectrum FM,
Datong automatic speech pro-
cessor, all rubber mounted
mobile cradle, G -whip triban-
der 10m thru 80m mounted on
roof rack, Heatherlite mike
makes ideal mobile outfit,
demo given 60 miles London.
£450 ono. Ring GOANC,
01-247 6097, daytime.
YAESU FT707 3-30MHz
FP707 PSU and FC707 ATU,
excellent condition (boxed),
£675. Telephone 0860
558184 (Cheshire).
SELL or Exchange: Standard
C58 2m Multimode portable
with slide mount 25 watt
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linear, 2 mounting brackets,
fist scanning mike, shoulder
strap, 30 ni-cads, 3 portable
antennas, 2 power leads,
homebrew 2mtr ATU, 15dB
2mtr pre -amp, original boxes
and owners manual. Sale price
£380, or Exchange for any of
FL21001 or similar HF linear,
HF al band rig (FT101ZD),
50MHz base rig, 2mtr base rig,
70cm base rig. Also have
Belcom L5102L plus Zetag
B300PS 200W linear, offers.
G4XPP QTHR.
FOR SALE: 55XLT Bearcat
handheld scanner with 10
memories, covers 29-54MHz,
136-174MHz, 136-512MH,
£70. A. Davies, 42 Everest
Way, Hemel Hempstead,
Herts. Tel. 0442 216776.
JVC TV, CX-610GB obtained
via this magazine, but less the
owners manual, a possible
photo -copy would be most
welcome, wanted, the "Bat-
tery Charge lead" (not 3.1mm
DC power plug), any reviews,
test reports, mods, etc, par-
ticularly to Secam L, also
welcomed; will reimburse for
any trouble taken. Tel. (01) 505
6303; Mike Evans.
FOR SALE: Dragon 32 com-
puter plus RTTY/CW TX /RX
tapes, £40; STSMC terminal
unit, £35. Contact Geoff
G OG LW, 0344 52601.
TS700 2 metre multi mode
base station, manual and Ring
Ranger antenna complete sta-
tion in excellent condition,
£230. 0484 645923.
ICOM 730 PS15 P.sup HM7
mic, CW filter plus options,
mint; DX302 gen coverage
10Hz-30MHz triple conversion
ideal for SWL £165; Racal
TA940B 100W solid state
linear P.sup £135. Wanted
Collins "5" line Drake R7A RX.
G4LW QTHR. Trowbridge
0225 753166.
DATONG Morse Tutor, excel-
lent condition, £40; Datong
active antenna AD370 (out-
door type) with power supply/
preamp, £40 ono; RTTY ter-
minal unit, Maplin TU1000 for
TTL interface (BBC B) com-
plete with cables including
BBC B user port connector etc,
offers. 10227) 458970, after
6pm.
MATSUI Radio MR4099
150kHz to 30MHz AM SSB
CW plus FM stereo broadcast,
direct entry memories; also
continuous tuning; purchased
Jan 1989, receipt available,

also service manual, £65
including carriage, or £60 if
collected. Peter (0268)
287176.
FT69OR Mkll 6m transceiver,
absolutely mint, still under
guarantee. Also 15W 6m linear
amplifier. Family reasons force
sale. £350 ono or would ex-
change for any receiver plus
cash adjustment. Phone Bod-
enham 843, G1JWD QTHR (or
W.H.Y?)
YAESU 2100B linear amplifier,
1.2K PEP, handbook, circuit.
Must sell. No valves, £320
ono. A good buy. A. G. Fisher,
G4VBH, 108 Heston Grange,
Heston, Hounslow TW5 OHD.
572 0465, evenings.
FT290 Mkl Mutek front end
50ft case, nicads, charger,
handbook, Yaesu speaker/
mike, 144 to 148MHz, immac
condition, never mobile, £270.
Tokyo Hi -power 30 watt linear
2m amp £30. G1ZZM, 021
308 2171 (West Midlands).
CLARK & SMITH RX model
88/12, long, medium, FM,
pristine condition and perform-
ance. Sensible offer. S.A.E.
please, collectors item, not
many made. W. Lee, 8 Bron-
heulog, Bodffordd, Anglesey
LL77 7SU.

FOR SALE: Trio TS8305 as
new condition and unused,
bargain at £695. You won't
find another at this price.
Matthew, 2 Old Milnafua Road,
Alness, Ross -shire IV17 OTW.
Phone 0349 882941.
FOR SALE: Yaesu FT77 with
CW narrow plus FM board plus
matching Yaesu FTV-700
transverter frame with 6 metre
module, all VGC with hand-
books, boxed, £675 ovno. Tel.
0278 456292, after 6pm.
YAESU FT -221 144MHz all -
mode transceiver, mint con-
dition with manual, microwave
modules, 1/3-30W linear am-
plifier, 6 -element Quad ant.
0268 412274, Chris G6DYB,
offers.
ASTRID automatic satellite
telemetry receiver and infor-
mation decoder, plus tapes
and aerial and instruction
book, £50. Bath 21218.
GRUNDIG Satellit International
650 computer controlled run-
ning systems, 60 channel
memories, mint condition,
boxed, £265. 01-571 5759,
Southall.
SONY ICF2001D system in-
cluding active antenna AN1.
The entire kit is brand new and

unused in the original gift box.
A bargain at £270. Telephone
Mr. Young on 01-381 5851.
EXCHANGE: Complete QRP
DSB80 TX /RX station, seven
made-up Howes QRP 20m
kits, plus meters, valves, etc.,
for complete GAO all -bands
set-up. Write quickly to Mr. A.
Beglin, 20 Francis Bastin
House, North Petherton,
Somerset TA6 6SD (part ex-
change considered) Urgent!
BBC B computer, Watford DFS,
ATPL ROM board, perfect,
£200. Yaesu MD1B8 base
microphone (new) £50; Tokyo
Hy -Power HLL6OV 2 metre PA,
3-10W in 180W out, perfect,
£160. Phone Paul G4XHF
1QTHR I 102931 515201.
FT29OR YAESU multimode
£225, with charger, case. 30
watt amplifier, £50. Headset
adaptor SB2, never used,
£12.50. Mutek front end fitted.
Also J.V.C. turntable brand new
£35. Special offer on the lot.
Phone, anytime, 01-302 8858.
VALVES Ex equipment,
QQV03/10's, 6BH6s, EF91's,
EL91's, 6CH6's, EC91's, 12 volt
series 12BE6 etc, 6 volt htr and
12 volt htr metal 9002, 9004,
Acorn EL 37, EL35, etc. Super
8mm sound and silent films
(exchanged). G 8BSK, 290
Priory Raod, St. Denys, South-
ampton SO2 1LS.
DISH 10ft dia, on mount,
£250; Racal RA17 with book
£110; Trailer mounted 60ft
Clarke Mast, less compressor
£250; Trio 7730 2 metre mo-
bile, with scanning mic, etc,
£195. Sorry, no cheques, and
buyers collect. Tel. 0203
343159.
BBC B, disc -drive, fax/weather
satellite interface adn ROM
software, RX-4 (SSTV, RTTY,
CW, Amtor) software and
interface, Ceefax adaptor, 80
column dot-matrix printer,
manuals and leads. all vgc. Can
demonstrate, £390. Derby
(03321 792515.

AOR-2001 25-550MHz
continuous cover including
civil and military air bands.
Mint condition with acces-
sories and manual. Still boxed,
£240. Halifax 59680.
MATCH that antenna properly!
S.E.M. transmatch ATU, £75;
mint condition; Hansen 1kw
power SWR bridge also mint
£35. 03646 233 (Haytor,
Devon).
SUPERSTAR 2000 26.30MGz
AM, FM, SSB, CW etc, cost

£200, accept £150, no offers.
5/7 amp PSU £10, 100m thick
coax £20. Please phone Mark,
938-1011 (work number) days
only Monday to Friday.
MARCONI TV5, circa 1950,
2MHz (trawler band), CW/AM,
three units TX/RX/PSU, hand-
set, morse key, drawings, PA
valve missing (KT8), £50 ono;
or exchange Marine VHF, EG
Seavoice RT100, any hand-
held. Buyer colletc. G4EUW,
Brightlingsea (020630) 3071.
SUPERSTAR 360 for sale,
converted to 10 metres, pro-
fessional conversion. Excellent
condition with mic andmobile
bracket. 28-30MHz, repeater
shifts, multimode, variable
power to 17 watts, £95. 0679
64393, evenings and week-
ends, G4YAZ QTHR.
WOOD and Douglas 1250
DC50 24CM downconverter
module, video demodulator,
video PRE/DE emphasis board
TV modulator, 6MHz sound
subcarrier board, unwanted
new equipment, bought for
£170, will sell for £110 inc p&p
ono. Contact Michael, 58
Baylis Road, Slough, Berkshire
SL1 3PJ.
AR2001 Receiver Al
condition, £195 ovno or pre-
ferably exchange for 70cms
and 6m modules for FT767
(cash diff E.W.), would con-
sider exchange for variable HF
(0-30MHz) linear amp as alter-
native. Telephone Ted 0742
694654 (anytime).
BELCOM Transceiver model
LS102L 26MHz-30MHz CW,
USB/LSB, FM and Am, £150.
Tel. 01-578 7069.
MORSE RTTY decoder can be
used as morse tutor, Code -
master GWR 610E plugs into
TV or monitor, £100; Tandata
Prestel computer plugs into TV
and phone line, £90. Wanted:
Racal HF Radio equipment
RA1771 or others. Brian, phone
041-242 4529; 0475-83700.
SONY Air 7 receiver, Air 108 to
136, PSB 144 to 174, AM -FM
76 to 108. Brand new - un-
wanted gift. New cost £250,
will accept £160 inc. Securicor
deliver. Phone 091 5844352,
after 6pm.
REALISTIC PRO -2004 scanner
25-520, 720-1300MHz, AM,
WFM, NFM, vgc, need cash,
hence £200. Contact Mark on
Bourne End 06285 20811,
eves only.
BBC B 7 £150; colour monitor,
med res £175; Sideways Rom/
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Ram bat backup £27; Data -
corder £15; Graphics Pad £27;
Modems 2 @ £15; Sideways
64KRam £25; Roms: Print
£15, Slave, Speech £20 ea.
Books and software (disc and
tape); long list, 2 joysticks £8
pr. Phone with offers or for full
list, 01-751 1865.
HAM Condorde Mkll, suitable
for ten metre conversion,
26.065 to 28.305 no gaps,
excellent condition; also
Sadelta Echo Master 5/8 wave
silver rod and PSU, £140.
Phone 0290 24859.
SEM six metre Tranzmatch,
new, £21. G3FDP QTHR 0403
723205.
ATARI 1040 STFM plus disks,
j/stick etc, £300 ono or ex-
change for HF TCVR (cash
adjustment). Mike G6GUF
(0703) 254836.
MICROWAVE modules advan-
ced morse trainer with synthe-
sised speech response £90;
also 512K or extra Ram for your
Apricot computer £80; or will
swap one of the above for
Packet tnc on 70cm hand held.
Phone Phill on 0478 352086.
DATONG morse tutor £28; hi -
mound NK704 key £14; both
£60, post free. 0745 570 209.
FT101ZD FM, WARC fan,
boxed, like new, £450. Tel
0606 45584, Northwich, Che-
shire.
FIFTY-FIVE Marconi, HMV,
service manuals, 105 models
covered, 1934 to 1940; also
forty-five duplicate manuals.
Exchange for any radio gear.
W.E. Stedman, 133B Lynton
Road, Bermondsey, London
SE1 5QX.
SMALL Avometer £25; Fluke
digital meter £50; earth loop
tester £100; clamp meter digi-
tal £25; Hr prove £10. 01554
2913, 6-8pm.
W15FM 70MHz C/W mic
service manual; SP30; .22 Air
Rifle; Mod HW35SP90; Prone
mat and shooting jacket by
Andrew Tucker SP15 & 20;
Green Cat Scope SP30; wan-
ted: FT29OR mic cable or mic
& cable, mine faulty; W.H.Y.;
also oscilloscope probe
x 1/ x10 1 med/40PF. Ask for
Patrick Tel Caernarfon 5468,
after 5pm please.
FOR SALE: KW2000 SSB
transceiver with instruction
manual, AC power supply, 12V
mobile supply plus verticle
dipole antenna for 10, 15,
20M; all good condition £150.
Phone G3RQB, 09274 24441.

DISABLED Operator has some-
thing for sale and help required
to install some antennas; item
for sale Kenwood 140 trans-
ceiver, little used, £700. Phone
0277 823434, Brentwood
area.
FOR SALE: Eddystone EA12
amateur bands receiver, as
new condition with manual,
£170; Eddystone 730/4 ex
condition with manual £120;
Brenell reel-to-reel tape -
recorder with new mike, ex
condition, £65; receipts for
overhauls on above are avail-
able, two new mains trans-
formers + 100 valves for
above receivers, £80. Phone
699-4413, after 6pm.
FOR SALE: PRO32 pocket
scanner £100; also AOR800
pocket scanner £120; both
very good condition. Contact
Tom Valentine, 38 Grampian
View, Montrose, Angus DD10
9SX. Tel. 0674-76503.

WANTED

HELP wanted, circuit
diagram/manual for Ajax
A2ODL transceiver; Also Ajax
SSB Mod wanted for FRG7;
DFM Mod or details; also
wanted, old Sony FM receiver
STR6045L, any condition
provided works! Phone
040484 448, after 7pm.
WANTED: Kenwood TM421E
70cms mobile transceiver,
must be absolutely mint, with
all accessories original
packing. Phone Paul G4XHF
(0293) 515201 (evenings)
preferred.
WANTED: Any Ham Inter-
national Concorde or Jumbo,
must cover CB channels. Also
Midland 6001 CB for sale,
offers? Ring Andy after
5.30pm on (0234) 65343
Bedford.
WANTED: Collins or Kokusai
valve -type mechanical filter;
455kHz 2kHz bandwidth pre-
ferred. Any reasonable price
paid. Telephone David, Leeds
(0532) 446299, extension
436, before 5pm.
WANTED: Kenwood/Trio
SP -230 external speaker for
TS -530S; also external V.F.O.,
230/240 for TS -530S. Urgent.
S. Clifton, G4WBT, telephone
Northampton (0604) 414498.
WANTED: FT290 2m rig or
similar, exchange Sony 7" reel
to reel cassette deck
TC-1863D Sony turntable or

complete Durst darkroom with
extras. Phone 0264 58950
evenings; cash adjustment if
necessary.
WANTED: Transmitter tuning
unit TU8B; ex USA TX
BC -375-D. Also any info on
receiver R5223. Ask for John
on 0326 290711.
WANTED: Yaesu FR 50B
transmitter, must be in good
condition. Send details to Mr
Cyril Davey, 2 Gloucester
Road, Lupset, Wakefield, Yorks
WF2 8NF.
WANTED: Trio 9000 mobile
mounting bracket Kenwood,
part number MB9, no longer
made. Or if anybody can sug-
gest a bracket to be modified
- please ring 061 339 7123
any day, after 6pm. Will pay
reasonable price.
WANTED: Battery charger
CM16 or BC16, 240V AC for
Icom BP24 batteries. G.
Barnes G3AOS, 14 Coalpit
Lane, Langley, Macclesfield,
Cheshire SK11 ODQ.
WANTED: All brand QRP trans-
ceiver Trio 120 Shimizu 102S
or W.H.Y. C.W. only considered,
must be in good working order.
Cash waiting. Telephone
Arthur G4FKZ, 061 624 2808.
WANTED: UPD858 synthesi-
ser chip for Adams; also have
Taylor model 62A AM FM
signal generator, will swap for
USB LSB AM FM rig, multi -
mode etc. Contact Shane, 17
Pleasant Ave, Hillstown, Bols-
over, Chesterfield, Derbyshire.
Tel. 0246 827345.
WANTED: AH7000 wideband
discone Icom SP3 ext speaker.
Datong FL3 filter. Phone
(0206) 394336 (Essex) after
7pm please.
WANTED: 40 channel
AM /SSB CB President or
Cobra in good condition
preferred. PO Box 16, Heaton,
Newcastle NE6 1AL.
WANTED: Bearcat 250 (FB) in
good condition. Telephone
01-993 1540 anytime, if out
leave message on answer
phone.
WANTED: Sony CRT320
CRT330K, Panasonic RF9000,
'corn ICR71E, Grundig Satellit
3400, professoanal or similar
short wave receiver; condition
unimportant; good cash price
paid and transport arranged by
collector. Please phone 0933
56087, evenings and week-
ends.
WANTED by keen beginner:
C/W software tape or program

listing for Sinclair ZX 81
(TX/RX or RX only). Telephone
Paul Hiles, Leighton Buzzard
(0525) 851678 (office) or
Milton Keynes (0908) 666546
(home).
WANTED: Software to run the
PK232 packet system with
Amiga A5000. Any help would
be appreciated. Ring 091 415
1550, after 6pm; Keith.
WANTED: HRT April, May,
June 1983 or KW articles by
G3TNO. Please contact
G3SLN QTHR or 061 643
9014, thanks. All expenses
paid.
WANTED: Harmsworth's
Wireless Encyclopedia, Third
Volume or complete set.
Roger, evening, 0277-214406.
WANTED: HF SSB TX, not ex
WD. Also 2m rig, oscilloscope;
exchange camera 35mm Zeiss
Werra f2.8, projector,
automatic remote control.
Eddystone EC10 RX with
manual. All as new. Cash
adjustment. Telephone, even-
ings, Phil 01-657 4030.
WANTED: Icom desk charger
type BC35E; also dual band
base station antenna. Norman,
G4RYS tel. 0532 663846 or
write 23 Moor Allerton Ave,
Leeds 17.
WANTED: 62 set F.W.O. G /C.
Contact: Geoff 0344 52601.
WANTED: Valve Bases, type
B7A for valve QQVO-6-40 ex -
equipment items acceptable.
Tel. Jonh on 0293-783556,
anytime.
WANTED: Information on how
to get a reply from Backcopies
Dept of HRT or a copy of Revie
of FTDX401. All expenses
covered. Ron G4DIY QTHR or
0744 57471.
WANTED: Two metre element
for Bird Wattmeter, 50 or 100
watt rating. Write or phone
with price required to:- Tom
Valentine, 38 Grampian View,
Montrose, Angus DD10 9SX.
Tel. 0674 76503.
WANTED: service manual and
or circuit diagram for Krumar
Haven 61 portable electronic
organ, good price would be
paid. Photostat OK. Phone
Bristol 512082.
WANTED: TS8305, preferably
with remote V.F.O., but not im-
portant. G3VOF. Tel. 04023
73366 (Essex).
WANTED: FR -50B Yaesu recei-
ver to join FL -50B transmitter.
Previous FR -50B lost by B.P.O.
Call Peter EI4GV, at 0223
843695.
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Readers Ads.
your gear through conditions, the advertiser undertakes to

indemnify the publisher against any legal action
arising out of the contents of the advertisement.
7. The magazine reserves the right to refuse to

are offered as a free accept or to delete sections of advertisements
not engaged in buying where this is judged necessary. Illegal CB

or services on a equipment is not acceptable unless specified as
who are should suitable for conversion to amateur or legal CB

who will be frequencies.
8. Advertisements are accepted in good faith;

inserted as and when however, the publisher cannot be held
responsible for any untruths or

will be on a misrepresentations in the advertisement, nor for
subject to condition the activities of advertisers or respondents.

possible to guarantee 9. Advertisers must fill in their names, addresses
advertisement into and (if available) telephone number in the space

provided, and sign the form to indicate
write out their acceptance of these conditions (forms returned

CAPITALS or type it. without a signature will not be used).
in bold. 10. All that is to be reproduced in the

accept any advertisement should be entered into the space
errors in the provided on the form printed in the magazine. A

we will do our best to photocopy is only accepted if accompanied by
advertisements are the corner of this page. All advertisements must

event of a gross error, give either a telephone number or address for
a corrected version of respondents to contact or both - these must be
be printed (at the included in the advertisement.
earliest issue in which 11. Advertisements must be 40 words or less in

length including the address or phone number
will not accept information. Telephone numbers normally count

contents of the as two words, exchange or exchange code plus
acceptance of these number.

accept the conditions above.

Signature

Send this form to: Free Readers Ads, Ham Radio Today,
Golden Square, London, W1 R 3AB

HERE:

1

1

I re='.(
Buy,
our

1.

service
or
commercial
contact
pleased
2.
space
3.
first
2.
the
any
4.
advertisement
The
5.
responsibility
advertisements.
ensure
reproduced
at
the
advertiser's
space

responsibility

These

selling

As

the

6 .The

advertisements,

Name

Address

ENTER

sell or exchange
free service to readers.

advertisements
to readers who are

the same equipment
basis. Readers

our advertising department
to help.

Advertisements will be
becomes available.

The insertion of advertisements
come, first served basis,

a result, it will not be
insertion of a particular
particular magazine.

Readers should either
in BLOCK

first word will appear
The magazine cannot

for printers'
However,

that legibly written
correctly. In the

Editor's discretion,
advertisement will

request) in the
is available.
magazine or its publishers

for the
and by

YOUR ADVERTISEMENT
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ARROW ELECTRONICS LTD- THE BESAT,449,55,LIDislavrc!-TaR RADIO

HEAD OFFICE 5 The Street, Hatfield Peverel
(Nr Chelmsford) Essex I

Tel: 0245 381626 GLASGOW SHOWROOMS

0245 381673 Unit 17. Six Harmony Row. Govan,

0836 739577 Glasgow G51 38A Tel: 041 445 3060

FAX: 0245 381436
i 830-5.30 Mon -Fn. Late nite Thurs 7pm

Hours: 9-5 Mon -Sat. Closed Thursday

AVAILABLE NATIONWIDE - CALL ANY NUMBER FOR FAST EFFICIENT SERVICE
(Arrow are AUTHORISED dealers for Kenwood. !corn. Yaesu and all we se!)

NORTH WALES LEICESTER WIGAN
John Lewis Dave Foster Jim Cook

Tel Anglesey Tel Tel
0248 714657 0533 608189 0942 713405

Latest Calls 8.30 Please' 0900-1700 1

LEICESTER SHOW 1989 - 27th & 28th OCTOBER
MEET US ALL ON STAND 33

NEW RIGS! BEST PRICES! BEST SERVICE!
SPECIAL SHOW DISCOUNTS & OFFERS

ADVERTISERS' INDEX

Alan Kelly Comms 41

Alpha Bearings 35
Arrow 55
Davtrend 29
Elliott Electronics 55
ERA 21

Garex 5, 21

HMSO 41

Icom UK 10
KW Comm 21

Lake Electronics 55
Lowe Electronics 30
PM Components 14
RAS Nottingham 55
Raycom IFC

RN Electronics 35
Sharmans Wholesale OBC
Technical Software 41

ea

O

G6XBH G1RAS G8UUS
Visit dour Local Emporium

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

F.D.K.  AZDEN  ICOM  YAESU  ALINCO
ACCESSORIES:

11elz Range. Micrimme Modules. Adonis Mics, Mutek Pre -Amps
Itarenco Mast Supports, DRAE Products. BNOS Linear.. & PSU's

ERA Microreader & BP 34 Filter, SEM Products
AERIALS. Tonna. Neu Diamond Range of Mobile Whips. la} beam

BRING YOUR S/H EQUIPMENT IN FOR SALE.
JUST GIVE US A RING

Radio Amateur Supplies
3 Farndon Green, Vlsollaton Park, Nottingham NG8 IOU
Off Ring Rd., between A52 (Derby Road) & A609 (Ilkeston Road)

Monday: CLOSED Tuesday -Saturday: 10.00 a.m. to 5.00 p.m.

Tel: 0602 280267

C.

P3 LAKE ELECTRONICS Ei
BUILD THE TU2 M k 2
ANTENNA TUNER
for only £45.00 carr. paid
* ALL parts are supplied
* Includes very sensitive SWR Meter
* Rated up to 30 watts.

REMEMBER OUR KITS ARE COMPLETE IN EVERY DETAIL
RECEIVERS - TRANSCEIVERS - TEST GEAR

For full details of the above and the rest of our range. SAE please. to

LAKE ELECTRONICS, 7 MIDDLETON CLOSE
NUTHALL, NOTTINGHAM NG16 1BXLake-Oct

Or ring Alan G4DVW on (0602) 382509 (callers by appointment only)

Books for
radio amateurs

r
V

AERIAL
CESS°StES

AND
AS.TS

TH E
'HAM SHACK'

FORMA

OSY
OLD
MAN TO

JAYBEAM
AMATEUR

ANTENNAS
RIGS. ANTENNAS. SWR BRIDGES,

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

CABLES. ROTATORS, MICS, PLUGS
AND SOCKETS, SWITCHES

Call us oni0533 ) 553 293
OR COME AND LOOK AROUND AT

1111141111. 26/28 Braunstone Gate, Leicester

y
APPOINTED

DISTRIBUTOR

BINDERS
FOR YOUR VALUABLE COLLECTION

g
OF HAM RADIO TODAY 0"10
MAGAZINES £6.20
 SMART  EASY TO USE  TOP QUALITY inc. I
To ASP Readers Services. Argus House, P&P
Boundary Way, Hemel Hempstead. Herts
HP2 7ST (0442)66551. eis now

Please supply Ham Radio Today Binders
I :a £6.20 inc. P&P

Total £ ....... (Please make cheques payable to ASP

Name= Address

Phase allow 21 days for del.very

I

Years Required - 198 198 198 198
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ACCESSORIES

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

WHOLESALE
DISTRIBUTORS
OF CB

WE DELIVER NATIONWIDE

Giant range of CBs and accessories,
contact us today for very fast,
friendly service, competitive prices,
widest range and latest CB

products.
OPEN EVERY DAY, SUNDAY 10-2

Pama House, 433 Wilmslow Road, Manchester M20 9AF
Order Line

0800 262 963

Lineage: 50p per word + VAT (minimum 15 words) Semi Display: (minimum 2cms) £9.00
+ 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)

TOP

CLASSIFIED
0442 66551
Send your requirements to:
Ham Radio Today,
Classified Department,
Argus House. Boundary Way.
Hemet Hempstead HP2 7ST

FOR SALE

TAR COMMUNICATIONS
King William Street, Stourb,dge,

W.111(disnd. 008 4EV

is 0384 390944

KITS
KANGA PRODUCTS

POWER

Kanga Products, 3 Limes Road.
Folkestone. Kent CT19 4AU

TeL 0303 276171

AERIALS
ANTI-TVI, Anti -Interference,
Aerials, DIY Parts, Data Sheets 28p
SAE. Aerial Guide Et G2DYM,
Uplowman, Devon EX16 7HP. Tel:
103986 215.

RECEIVERS

HI. VHF ACTION RECEIVERS
POWER specaiist nand.compac

1receivers for lomidini band detection .

10/11m

HeerHarns. Airoa1t Public Senaces. Man,
Local 2 -Way. SuntwIlance and more'

All 53.180MHz signals Swett,. VFOlaciii'i
etc European Ong",
Special Price E29.50 inc pap.

TAYLOR RADIO 8 EMMERSON ST,
CROOK. CO. DURHAM. UK

SOFTWARE

`A' LICENCE ASPIRANTS
Complete morse tutorial program AMSTRAD
PCW 9512/8512 lessons VIDEO and AUDIO full
curriculum not a string of morse Disc £995
inclusive or sae details WOO PUBLICATIONS

PO Box 82, Ramsgate Kent CT126YZ

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

MICROMAX v.f. SYSTEMS
Amateur TV 23/24cm Loop Vag! Aerials £60

P&P 50+ 120 watts v f output 23/24cm
valve PA s. Single £110. 2 valve £200 less

+ P&P
New & Used Measuring Instruments: -
Racal, Tektronix, lwatsu, Hewlett Packard,
D.V.M.s, frequency & Timer Counters
Memory & Storage Scopes Logic &

Spectrum Analyser

Details: Tel. (0902) 343746

ACCESSORIES

G2VF DIY Projects: Loop Antennas,
Field Strength Meter; Pre Ampli-
fiers. - F. G. Rylands, 39 Parkside
Avenue. Southampton SO1 9AF

COURSES

RADIO AMATEUR LICENCE
Start training now for the following courses. Send for

our brochure - without obligation
or Telephone us on 0626 779398

Name
[j] 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 1014 9UN

COURSE FOR CITY & GUILDS
RADIO AMATEURS EXAMINATION
Pass iris rrportan! exarnInabo... and OP:a r.
Cence. with an ARC Moore Study Course
For detaols of this and other courses (GCSE. Care,
and professional examinations. etc) write or phone

THE RAPID RESULTS COLLEGE
Dept JN13. Tuition House, London SW19 4DS
Tel: 01-947 7272 (9am-5pm) or use our 24hr
Recordacall service 01-946 1102 quoting JN13

BUSINESS
OPPORTUNITIES

INVENTORS
ENTREPRENEURS
If you can excite us about your idea
for a business or a product we can

help it turn into money.

Call Blythe Duval
0222-383045

TERMS & CONDITIONS

CLASSIFIED ADVERTISING
TERMS & CONDITIONS

Our terms for new advertisers isemi-display
and lineage) are strictly pro -forma payments
until satisfactory reference can be taken up
(excluding recognised advertising agenCieS)
Cheques and PO's should be crossed and
made payable to ARGUS SPECIALIST
PUBLICATIONS and sent together with the
advertisements to

The Classified Dept..
Argus House. Boundary Way,
Hemel Hempstead HP2 7ST

There are no reimbursements for cancellations
Advertisements arriving too late for a particular
issue will be inserted in the following issue
unless accompanied by instructions to the
contrary It is the responsibility of the advertiser
to ensure that the first insertion of every series
is published correctly. and corrections must be
notified in time for the second insertion,
otherwise the publishers will not accept liabikty

or offer any reduction in charges
All advertising sales are subiect to Government
Regulations concerning VAT Advertisers are
responsible for complying with the various legal
requirements in force eg The Trade Description
Act. Sex Discrimination Act & the Business

Advertisements (Disclosure) Order 1977
Full Terms 8 Conditions of Advertising

available on request

CALL SIGNS

Fret1411.LCS
CALL SIGNS REPRODUCED

IN SOLID MAHOGANY

Only £7.50 Post Free

The Sanctuary
Whitestone. Hereford HR1 3RX

Phone (0432)850274

WIRE

THE SCIENTIFIC WIRE COMPANY
811 Forest Road, London E17

Telephone 01-531 1568 Fax 01-531 6166
ENAMELLED COPPER WIRE

SWG llb goz 4oz
8 to 34 363 209 1 10

3510 39 3 62 2 31 1 27
40 to 43 600 320 225
4410 47 867 580 349
48 15 96 958 638

2oz
0 88
0 93
1 61
2 75
3 69

SILVER PLATED COPPER WIRE
14 to 30 909 5.20 293 197

TINNED COPPER WIRE
141030 397 241 139 094
Fluxcore
Please add 15% VAT Orders under E3 add 50p

SAE for list of copper and resistance wire
Dealer enquiries welcome
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ACCESSORIES

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

Manchester M20 9AF.
only 3 min. from M56

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

Order Line: 0800 262 963
Tel: 061-445-8918 061-434-5701 061-446-2437OPEN EVERY DAY, SUNDAY 10-2. Fax: 061-445-0978 Tlx: 666762 PAMACO G

RETAIL NETWORK
BIRMINGHAM

HEWARD'S HOME
STORES LTD.

(Est. 1963)
822/4 Kingstanding Rd., Birmingham B44 9RT.

Tel: 021-354 2083
G4RJM with over 40 years in The Radio Trade

Ham Equipment urgently wanted'
Open: Mon -Sat 9-8

BIRMINGHAM
RAYCOM COMMUNICATION

SYSTEMS
International House,

963 Wolverhampton Road. Oldbury,
Warley, West Midlands B69 4RT

Tel. 021 544 6767
Opening hours 9-5 30pth Late nights Thurs -Fri.

against purchase)
for latest catalogue  our exclusive products & used list

BIRMINGHAM

B&C ELECTRONICS
51 SIR HILTONS RD

WEST HEATH, BIRMINGHAM
New and Used

Amateur Radio and Computer Sales
BRUMS PREMIER JUNK SHOP

Tel: (021) 4752426

ORNWALL

REPRESENT
YOUR

COUNTY

DEVON
AGRIMOTORS

Merton CB & Radio Centre
Merton Garage 8. Post Office, Merton,

Nr. Oakhampton EX20 3D2 Tel 1080531 200
Open 6 days 9.6 Lunch 1 2 15 Closed Thurs 1pm

(Sundays by appointment)
Specialists in 934MHz

Supplies of all 27MHz and 934MHz equipment
Amateur Radio Stocked

DORSET
LOWE ELECTRONICS

BOURNEMOUTH
Sole U.K. Distributor for KENWOOD

27 Gillam Road, Northbourne
Bournemouth BHl0 6BW

Tel: 0202 577760

HAMPSHIRE
NEVADA-
Ham Radio - CB Radio - Scanning Receivers

Fast Mail Order Service.
Send £2 for our bumper catalogues

(includes £2 voucher)
HOTLINE (0705) 662145

189 London Road, North End, Portsmouth P02 9AE

KENT

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

Tel: 0227 369464 Telex: 965179 ICOM G.
Fax: 0227 360155

Open: Mon -Sat. 9-5.30pm
-47 Lunch 1-2

LANCASHIRE
AMATEUR ELECTRONICS/HOLDINGS 63111.

vAFSI.1 JAYBEAM DRAE DATONG BLACK STAR COUNTERS
ETC FT 101 EXPERTS
6JS6C 6K06 12BY7A Onginal type approved
valves & out own Double Balanced Mixer and
nee band WARC Kash:Jr original FT 101 MK1 -F
S A E List Full Yam range 15 inns Junthon
31 M6 Free parking Call and consult 63111
n !gout obligatron Holidays/ Phone check

aie open betore calling
45 JOHNSTON STREIT. 'SAVOURS 112 11f.
10254159595 CLOSED THURSDAY.

LANCASHIRE
G4 DXX VIDEO ELECTRONICS

For lc . DRAY, WELLS, DAIWA
DATONG, Logbooks, Rotators,

Cable etc.
Open 9-5pm Closed Wednesdays.

141 LANCASTER ROAD, MORECAMBE,
LANCASHIRE LA4 5QJ
PHONE (0524) 418873 ---

LEICESTERSHIRE

ELLIOTT ELECTRONICS
for the Radio Enthusiast

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

LONDON
LOWE ELECTRONICS

LONDON
Sole U.K. Distributor for KENWOOD

223/225 Field End Road,
Eastcote, Middlesex HA5 1QZ

Tel: 01 429 3256

WEST MIDLANDS

JANDEK
6 Fellows Avenue

QaP Kingswinford n/rs.
W. Midlands DY6 9ET

s.a.e. for details 0384 288900

SURREY
GUILDFORD COMMUNICATIONS

34 Aldershot Rd., Guildford
Open Mon -Fri Sam -6 mom
Sat 8am-5 30pm Secondhand wanted

V\tri 0
IC OM

0483 505756

WEST SUSSEX
BREDHURST ELECTRONICS LTD

HIGH ST., HANDCROSS,
WEST SUSSEX.

TEL: (0444) 400786
Situated at the Southern end of M23 Eas, accitis- ts N125
and South London Open Mon -Fri 9am-5pm e,..-.Ept Wed

9am-12 30pm Sat lOam-4pm
?C M YAESU

MAIL ORDER KENWOOD RETAIL
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ACCESSORIES

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

WHOLESALE
DISTRIBUTORS
OF CB

Giant range of CBs and accessories,
contact us today for very fast,
friendly service, competitive prices,
widest range and latest CB

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

Order Line:
0800 262 963

RETAIL NETWORK
WORCESTERSHIRE WEST YORKSHIRE N. WALES

ALAN KELLY
COMMUNICATIONS LTD.
Manufacturers of M.E.T. Antennas
New & used amateur radio equipment
Tel: (0527) 79556 and (0527) 71165

Open: Tues-Fri 9-5.30pm; Sat 9-3pm

ADVERTISERS

Call MARION BROWN
on 0442 266551

Ext 250
TO ADVERTISE

TYNE & WEAR
LY(TTIONICS

For all amateur communications equipment and
accessories authorised dealers for (71.---/

? COM and 1/
129 ChIllIngham Road, Heaton, Newcastle Upon

Tyne, NE6 SXL. Tel: 091 276 1002.
Open 10am-6pm Tues-Fri 10am-Spin Sat

Access & Visa accepted

AMATEUR RADIO SHOP
G4MH G3WAH

G4MH Mini Beam, Kenwood,
Yaesu and used equipment.

4 CROSS CHURCH STREET

in HUDDERSFIELD HD13PT

YORKSHIRE

ALAN HOOKER
RADIOCOMMUNICATION EQUIPMENT

42 Nethernall Road, Doncaster
Tel - 0302 325690

0
ICOM

USE THE
COUPON BELOW
TO ADVERTISE IN

HAM RADO TODAY
MAGAZINE

NORTH WALES AMATEUR
RADIO MART

AMATEUR RADIO - CB RADIO - MARINE
RADIO - P.M.R.

25 ABBEY STREET
RHYL

Open Monday -Saturday: llam-5.30pm
All repairs and accessories available ex

r3stock. Mail order welcome.
Tel: 0745-51579

SCOTLAND
JAYCEE ELECTRONICS LTD

20 Woodside Way Glenrothes
Fife KY7 5DF

Tel: 0592 756962 (Day or Night) Ilk
Open: Tues-Fri 9-5: Sat 9-4: Sunday by appointment
Good range Kenwood & Yaesu etc, plus

Quality Secondhand Equipment

SCOTLAND
LOWE ELECTRONICS

GLASGOW
Sole U.K. Distributor for KENWOOD

4/5 Queen Margaret Road,
Glasgow, Scotland G20 6DP

Tel: 041 945 2626

=I UN NM IMMI -
I CLASSIFIED COUPON

I
U

I
U

I

I

I

HAM RADIO TODAY, CLASSIFIED ADVERTISEMENT DEPARTMENT,
ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST

Exni
PLEASE DEBIT MY ACCESS/BARCLAYCARD NO DATE- numes

USA

FOR SALE EJ WANTED

Rates: Lineage 50p per word + VAT, minimum £8.10. Semi -display £9.00
+ VAT persingle column. min. size 2cm xt column. No reimbursements
for cancellations. All advertisements must be pre -paid.
Name

Address

Daytime Tel. No.
Signature Date

[1 EQUIPMENT AERIALS OTHERWISE STATE

LMEI EMI =3 ME MI EMI ME OM OM MEI NM MI NM MI NM OM MIN =I NMI MI NMI J
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YOUR CHANCE
TO WIN!

Subscribe to Ham Radio Today and win a

TM231E 2M mobile transceiver
What better way is there
of making sure you never
miss another copy of
HAM RADIO TODAY
than by ordering
an annual subscription
for only £16.00*?

Each issue is delivered
direct to your door at
no extra cost. For
a limited period
you now have
the chance to
win, in our
exclusive
competition.

'a,

sio 1 
4411111111110maii.

I 4 4

To win this superb transceiver, order your subscription using the coupon provided
and answer correctly the four questions connected with amateur radio, and you
could be the winner of this spectacular prize.

The TM -231E is the new, light, ultra -compact 2M mobile transceiver from Kenwood.
With 50 watts of output, 20 multi -function memory, channels, easy operation from
the multi -function microphone, illuminated controls and backlit display, it is
ergonomically ideal for mobile operation, and it looks the part as well - everything
you have come to expect in a mobile rig at your fingertips!

This offer is also open to current HAM RADIO TODAY subscribers who wish to
renew or extend their current subscription but they must do so using the order form
provided. The lucky winner will be the first correct form drawn. A photocopy of the
order form will be acceptable is so desired.

WHAT IS 1. The frequency limits of the 80 metre band?
2. The amateur organisation which supplies operators for
emergency services?
3. The Q code for "reduce power"?
4. The callsign prefix for Scotland?

Please commence my subscription to HAM RADIO TODAY with the issue. I enclose my
Cheque money order for E16.00 made payable to ARGUS SPECIALIST PUBLICATIONS

Or Debit my Access/Barclaycard number r
Valid from to Signature
Name Address

Post Code
New subscriber E Subscription renewal/extension (delete as applicablel HRT/4

Return this order with your remittance to: The Subscription Manager, A.S.P. Argus House, Boundary Way,
Hemel Hempstead, Herts HP2 7ST.

nOVS
cccec\\'

e

ads

4._ e

TERMS & CONDITIONS

This offer closes on Friday 29th
September and is open to UK residents
only. Subscriptions received using the
order form provided and showing the
correct competition answers will be
entered into the DRAW. No cash
alternative will be available to the winner.
The winner will be announced in a future
issue of HAM RADIO TODAY. The judges

decision is final. Full details of the
terms and conditions of entry
into this promotion are
available on request
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SHAMANS WHOLESALE

S W 7 - 11 Opek DM436
Communications Speaker Deluxe Dynamic Microphone

MULTISTICK-DX
VHF - UHF SCANNER ANTENNA

VHF - L
60 - 90

Mhz

AIR
108 - 136

Mhz

VHF - H
138 - 174

Mhz

UHF
380 - 525

Mhz

I

( ' Multistick-DX
Scanner Aerial

(4
F -r\./1:21

VHF/UHF

WIDEBAND
CIRCULAR RADIUS

ANTENNA

DISCONE

DSC-8 Discone
Scanner Aerial 70-680 Mhz

These are just a few of the range of communications products exclusively
available from Sharmans Wholesale.

To obtain full details of these and other products
phone 061-834 9571 for immediate attention!

3 BURY NEW ROAD, MANCHESTER M8 8FW
TEL: 061-834 9571
FAX: 061-835 3679
TELEX: 665446G

STRICTLY TRADE ONLY


