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Tune into Withers Bargain Offer!
We've done it AGAIN! We now present the amazing

VJ

*IMPROVED SENSITIVITY ACROSS THE RANGE
*COVERAGE NOW EXTENDED FROM 905-950mhz
*IMPROVED 'S' METER PERFORMANCE
*IF YOU OWN AN FRG 9600 ALREADY - SEND IT ALONG WITH £25 AND

WE WILL MODIFY IT. P&P INCL. SEND S. A. E. FOR FURTHER INFORMATION:

£449.00
incl. mod! AVAILABLE NOW!!

YAESU FRG 9600 MkII 60-950mhz

SEE IT ON DEMONSTRATION AT OUR N.E.C. STAND, 5-6 APRIL

£1000 INSTANT CREDIT. HP/PERSONAL LOANS AVAILABLE
RWC CREDITCARD (written details on request)

R Withers Communications -
agent to the stars!
RWC are main agents/distributors for Yaesu,
Icom, Kenwood, M Modules, Jaybeam, Tonna,
Revco Antennas, Cleartone, MuTek, AKD, Drae,
FDK, Welz, Tait, and Neve Radiotelephones to
name but a few! We also stock a wide range of
BT approved cordless telephones and
telephone systems!

Tune into our specialist service!
* We manufacture our own range of VHF/UHF

beam antennas
* We're the only company in the UK that

produces modular VHF/UHF Raycom power
amplifiers (15-50 watts output)

* We supply a large range of power transistors/
modules imported directly from Japan

* We supply/repair amateur/business radio
systems

* We check transceivers on our spectrum
analyser-£12.50 fora comprehensive report

* Only supplier of modified Revco RS2000
60-520MHz extended coverage scanning
receiver modified by RWC

* Probably the UK's largest seller of used radio
equipment

* We offer the largest selection of radio allied
services under one roof

R. WITHERS

ORDERS UNDER £50 SEND £2.50 p&p

VISA 117nICL

GET YOUR LATEST BARGAIN
USED LIST. SEND LARGE ENVELOPE NOW!

A

Even more basement bargains!
TURN THAT BEAM
KOPEK ROTATORS
50kg loading £38.50

HI -Q INSULATOR TRAP -
FORMER £6.99

DATONG AND DRAE
MORSE TUTORS £49.50

G5RV HG MULTI -BAND
DIPOLE ANTENNA
1/2size £12.95
full size £14.95

TRAVELLING JIM 2m
£6.95
Inc] lead 2m £8.95

STEEL QUAD SPIDERS
for 2 ELE Quad Aerials
£12.50

FT29OR 1- Nicads,
charger, listen on input
£329

100W 0.500MHz Dummy
Loads (200 watts
intermittent)
2ith lead an PL259
connector £12.50

Sun gutter mount +
cable
assembly, PL259 fittings
£9.25

REVCO RS2000 Ext
Coverage 60-179 & 380 -
520MHz AM/FM. 70
memories. Auto search,
lock priority £225

LT
DEALER &
EXPORT

ENQUIRIES
INVITED

584 HAGLEY RD WEST, QUINTON, BIRMINGHAM B68 0B5. Tel: 021 421 8201 (24hr) Telex: 334303 TXAGNMG
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5011111z,A New
ID -mein-on
for the ILK.
IC -505. 50MHz
transceiver
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The IC -505 is a 50MHz band SSB, CW, transceiver, and has already gained an excellent reputation worldwide.
The dual VFO system has been developed using advanced computer and PLL technology. The IC -505
features 6 channel memories and can be used independent of emission modes, memory scan, program scan which
searches only specified frequency band. LCD ensures clear visibility even in sunlight. The R.F. amplifier, a dual gate
MOSFET features high gain and low noise characteristics. The IC -505 accepts a standard dry cell pack, rechargeable
nicad battery pack (BP10) or 13.8v external power supply, 3 watts R.F. output, 0.5 watts low power, 10 watts at 13.8v.
Accessory circuits include split frequency operation, noise blanker, squelch and CW break-in. Options include:-
PS45 AC Power Supply and LC10 Carrying Case.
All these features make the IC -505 a great transceiver for operation on the 50MHz band.

IC -551D .

50MHz Base station

This base station has all mode capability, SSB, CW, AM and FM (when optional FM is installed). It covers 50-54MHz
with 80 watts variable R.F. output power (40 watts A.M.), Dual VFO's for split frequency operation. 3 memory channels
and memory scan, program scan with adjustable scanning speed and auto stop when a signal is received. A powerful
audio output, 2 watts at 8ohms for easy listening even in noisy surroundings.
Other features include a noise blanker, AGC fast or slow RIT, VOX passband tuning and speech processor. Options
include:- PS15 20 amp external power supply, IC-EX106 FM unit and IC-HP1 headphones.
These two transceivers allow you to explore this fascinating part of the spectrum. UK stations have worked int VE, VO,
W1,2,3,4 and 8. The UK beacon GB3NHQ has been received as far west as Washington State. Please contact Thanet
Electronics Limited or your local ICOM dealer for more information on these 6m transceivers.
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ICOM
IC -751 The ICOM Flagship

SM-10 Desk -top Mic
The IC -751 is the Flagship of the ICOM range, it is a competition grade ham transceiver with a 100KHz - 30MHz
continuous tuning, general coverage receiver and a full featured all mode solid state transmitter that covers all the
WARC bands. Utilising an ICOM developed J-Fet DBM, the IC -751 has a 105dB dynamic range and a switchable choice
of pre -amp 0-20dB attentuator. The transmitter features a high reliability 2SC2904 transmittors in a low IMD (-32dB (a
100W) full 100% duty cycle. Other features include 32 tunable memories, mode selective scan, frequency scan and
memory scan, full break in on CW and Amptor compatibility, Pass band tuning, notch filter, variable noise blanker,
Dual VFO's for DX or 10m repeater operation. The IC -751 is fully compatible with ICOM auto units such as the AT500
and IC-2KL. Options include internal or external power supplies, frequency controller, Speech synthesizer, various
optional filters and SM6 or SM10 Desk Microphone.
The SM10 desk top microphone consist of an electret condenser microphone element with a compressor amplifier,
plus tunable equalisizer for maximum control of the audio characteristics of your transmitted signal. The SM10 is highly
sensitive and produces clean crisp audio.

IC735 compact HF Transceiver
As predicted the ICOM IC -735 has rapidly gained the reputation it
deserves. When compared with similar 'top names' transceivers the
IC -735 towers above them (despite its smaller size). The IC -735 has a
larger number of programmable channels, but notably most import-
ant is the superb sensitivity in all modes SSB, CW, AM and FM. This
superior sensitivity is due to the excellent front end performance. All
amateur frequencies from 1.8MHz to 30MHz are available including
the three new bands 10, 18 and 24MHz. RF output is approximately
100 Watts. Tuning ranges from 100KHz to 30MHz, made continuous by
using a high -side IF and a CPU control system. RTTY operation is
also possible.

Dynamic range is 105dB with a 70.451MHz first IF circuit. Pass -band tuning and a sharp IF notch filter provide clear reception
even under duress. Preamp is 10dB and attenuator 20dB. Computer remote control is possible via the RS -232C jack.
Options include: the AT -150 automatic antenna tuner, the PS55 AC power supply and the SM-6, SM-8 and
SM10 desk mics. Why not find out more about the IC -735 by ringing us or your local ICOM dealer. of
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FOILED AGAIN!
Sir, I enclose a photocopy of the
foil patterns for the 2m SSB linear
produced in green(!) in HRT February
1986. Apart from the fact that I
assume they are wrongly labelled
(which is neither here nor there), you
will agree I am sure, that the
photocopy quality of the foil patterns
is very poor while the text is more
than adequate.

There will soon be a release onto
the UK market of a new film which
will allow a PCB pattern to be
photocopied and then hot iron
transferred to the copper board. Thus
allowing those without extensive UV
exposure and developing facilities to
produce complex boards at work and
at home. I have used standard
photocopy OHP film for a 'manual'
version of this for some time. By
copying the PCB pattern onto
transparent film, then having stuck the
copy onto the board along one edge, I

am able to position 'Letraset' type
tracking and pads more easily and
with sufficient accuracy for most
work.

The point of all this is of course if
the magazine is not able to supply
ready made PCBs for the published
projects (many of which I have made
which work!) then please think twice
about using colour to print these types
of page.

Looking forward to (i) a PCB
service and (ii) more projects.
D A Gilligan, G1OGY.

PS By the way, you forgot to 'hand'
the top and bottom foils as well!

Firstly, thank you for pointing out
the errors in the captions and that one
of the boards has 'flopped' over. Both
have been reprinted in the Addendum in
this issue. There are a variety of ways
of transfering the published foil
patterns onto copper and it is always
interesting to know how readers
manage.

As to the possibility, of an HRT
PCB Service, this is a distinct
possibility, as the facilities are already
available within Argus Specialist
Publications. All we need to know is
how much demand there is for boards.
If you would like to buy PCBs of
projects published in HRT, which are
not already supplied as kits from other

companies, then write and let us
know.

Sir, The 2m linear amplifier design by
Geoff Pike (Jan, Feb '86 HRT) looks
just what I want, so yesterday I tried
to order transistors from R R
Electronics. The 2N6082 costs
£15.90 plus VAT but their minimum
order quantity is five. The MRF247
costs £38.08 plus VAT and the
minimum order is two.

Does anyone know of a more
suitable source of supply? Alterna-
tively, do four (or more) people wish
to join me in purchasing sets of power
transistors? The cost would be
£68.08 plus VAT and postage and
packing. If anyone is interested, please
contact me before 28th March and if
enough people are interested, then I
will place the order.

Since the project looks almost
ideal for the typical FT290 owner, I
would suggest that there will probably
be enough demand to justify supplying
the PCB through a PCB service. How's
about it, HRT?
Andrew Armstrong, G3YZW,
Tel (0525) 376339.

RAE PASS MARKS
Sir, Regarding the letter from Mr T M
Artingstoll concerning 'The RAE - A
Failing Exam?' and of his write up on
same. I would like very much to learn
where the gentleman got his
information on the pass level for
papers one and two. 'Assumptions'
mean nothing. I was informed when I
enquired how many questions were
required for a pass on both papers
(from two very well educated
teachers, who with their assistance
enabled me to pass part one with a
credit and part two with a pass) that
the number of correct answers on part
one for a pass is 28, and for a plain
pass on part two the number of
correct answers required is 48 out of
60. So the gentleman should get his
facts right before ever putting pen to
paper again.

I beg you to print my letter in
respect of one of my teachers who
has sadly passed away and has been
missed by a lot of friends. A most
understanding person who has helped
many people to take their first steps
into the 'world of amateur radio'.
Harold Richards, GW1LLN.

AN ILLEGAL LOG?

Sir, Reference the article headed
"Log it for Posterity" in HRT February
1986. I am quite amazed that a
magazine specialising in amateur radio
could print such an article, at least
without an editorial comment on its
inaccuracy, and also due to the fact
that your editorial staff includes three
licensed amateurs.

If the article is taken as read by
any new licensees who may then
fashion their homebrew log on it, they
could later on be in for quite a shock
should their log be examined by the
authorities.

Some of the regulatory
requirements on Log -keeping have
been omitted by the writer. The
extract from his log, shown on page
55 shows one column only for
"Time", and the article states that
time of all transmissions should be
entered. In fact, the requirement is
that the times of establishing and
ending communications with each
station must be shown.

The "Mode" column should show
the type of emission, and not CW or
SSB. It should quote AIA, J3E etc The
writer states he does not allow for a
"Mode" column, as he invariably
works CW, yet the extract of his log
does in fact have such a column,
though two of the QSO's do not show
any entry at all in that column.

All logs should be recorded
indelibly.

When one's station is used by
another operator, that operator should
sign any entry for which he is
responsible for with his full name.
(Who is being pedantic now?)

I would not argue with "On
Watch" and "Off Watch", but I think
it is very unorthodox, unless one
happens to be wearing a uniform of
some sort.
J R Skett, G4MRJ

The idea of running this article was as
a mild reproof to all those amateurs,
including one or two of the magazine
staff, who don't maintain their logs
and to show that log keeping can be
an interesting aspect of the hobby in
itself. However, your points are valid
and accepted. I would like to point out
that the author of the article has had
'brushes' with the Authorities and his

6 please mention HRT when replying to advertisements. 73 G4NXV HAM RADIO TODAY APRIL 1986
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logs have been examined and used as
evidence in interference complaints.
The Authorities made no complaints
as to the keeping of the logs.

COMMUNITY RADIO -
OLD HAT!
Sir, Re 'Radio Today' HRT February,
1986.

I read with interest the article on
Community Radio Starts in UK.

When I commenced work as
Surveyor (student) in 1935 to the
local Estate owner, one of the leases
granted was, if I remember correctly,
to Community Radio (St Annes) Ltd.

This was a small square detached
bungalow in Kiln House Lane, St
Annes which housed radio equipment
of one kind or another and supplied
programmes to about one or two
square miles. Laterly before my
retirement a few years ago, a large
Estate was developed in the area and
a small plot contained a fenced in
brick cabin and an aerial array.

The road and sewer pattern
included pipes to contain cables which
could be taken through to individual
houses if required, the equipment
(now derelict) is still there, but it never
got off the ground.

I suggest that Community Radio is
certainly not something new.
Frank J Whitehead, G4CSA

CONVERSIONS AND
COMPETITIONS

Sir, First let me congratulate you
on the 1986 new look of Ham Radio
Today, by which I am of course
refering to such articles as "Get onto
70 with a Pye Pocketphone" by Chris
Lorek, G4HCL.

Articles such as this are very wel-
come by those of us who either have
no money to spend on superboxes or
have already bought one or two
superboxes and can't see our way to
buying another, although we may be
interested in other bands. Also there is

more satisfaction to be gained from
converting gear with our own fair (or
otherwise) hands. Obviously it would
be a lot more satisfying to build a rig
from scratch but the cost is usually
prohibitive for phone gear. However,
may I make a few suggestions to
improve the usefulness of this series
of articles. Firstly I personally feel that
a full circuit diagram would have been
an advantage. Secondly as there are
so many different model types how
about a list of all the model numbers,
bands, modes etc to assist those of us
who are interested in say 4 metres
AM working.

What about publishing a pull-out
chart of all the Pye models and types
with such details, to enable us to find
the rig which suits our needs at
rallies? In fact why limit the chart to
Pye? Why not a technical supplement
on all makes of PMR gear and regular
supplements on modifications to
specific models?

I am sure that this would give you
plenty of scope for a year or two and
there should be no shortage of
contributors.

Now after the nice bit comes the
chastisement, who wrote the
competition questions for the
'Polarphaser'? Were they written by
the teaboy? Or did the author have to
'dash them off in a quiet twenty
seconds'?

My main problem lies in your
wisdom of printing the coupon on the
other side of an editorial page, ie fill in
the coupon and cut away part of a
mag that you may want to refer to at
some time. Not too clever is it?
Putting that to one side the questions
resemble the sort that mortals have to
decipher in the RAE:

Questions 1, both B and C are
correct, because the feeders have not
got to be the same length, so which
of these are you going to disallow?

Question 5, asks how many
degrees of phase shift are required in a
normal harness for circular
polarisation. The answer is of course

dependent on the spacing between the
dipoles, so therefore 0 is correct, but
the two 'distractors' are not in
degrees anyway but in fractions of a
wavelength! Bit silly isn't it?

Isn't is a shame that I must refuse
to cut my magazine as I would have
liked to win such a fine piece of
equipment, but I keep all my radio
mags for future reference. In fact
since issue 1 back in January 1983 I
have only 4 issues missing.

If the coupon was printed at the
back of the magazine then it could be
cut out with only the loss of a few
repetitive adverts.

Keep up the good work with the
mag, lets have more simple circuits,
test gear and QRP projects and less
'filling' ie articles on history etc. After
all if anyone wants to know what
Marconi ate for breakfast they can
always go to the local library. Radio is
a dynamic hobby and today and
tomorrow is what matters, not
yesteryear. (I bet that'll stir up a few
hornets).
L W Whitelegg, GOCCU

PS What did Marconi eat for
breakfast? Answer, a bowl of
coilflakes and a cuple of 'tea' pieces.
Well what do you expect, free jokes?

Many thanks for the compliments,
your ideas will be considered carefully
so watch this space! The questions for
the competitions are usually devised
by either the Consultant Editor or
considered experts on the subject.
There is always some debate over the
answers to the questions.
Unfortunately, that is the nature of
short multiple choice questions. As to
the printing of the coupon on the back
of another article, you could always
buy another magazine to tear out the
coupon . . .

Please address correspondence to
Ham Radio Today.
1 Golden Square.
LONDON W1R 3AB
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ELECTRONICS JP 1111.r LTD

Open Tues - Sat.
9.00 - 5.00 pm

TELEPHONE 021-327-1497/6313 BY FAR THE LARGEST

PHONE THE REST THEN PHONE THE BEST FOR FAST DELIVERY, PROMPT

S. EAST MIDLANDS
A J H, 151a Bilton Rd., Rugby,
Warwickshire. Tel 0788 76473

EAST ANGLIA
Eastern Comms, 31 Cattlemarket St

Norwich. Tel 0603 667189

SOUTH WEST
Uppingt.,n, 12-14 Pennywell Rd,

Bristol. Tel 0272 557732

YAESU PRODUCTS
FT 757GX
FC-757AT

FP-757GX

FP-757HD

FIF-65

FIF-80

FIF-232C

FAS-14R

MMB-20
FP -700

FC-700

FP-757GX

HF transceiver gen coverage all modes 739.00
Automatic antenna tuner 255.00
Switched mode PSU - 50% duty 160.00
Heavy duty PSU - 100% duty 175.00
Computer interface Apple II 47.15
Computer interface N.E.C. 109.25

Computer interface RS -232 57.00

Remote antenna selector 64.40

Mobile mount 18.00
Matching power supply 150.00
Matching antenna unit 104.00
When purchased with FT-757GX 100,00

MMB-11
NC11C

CSC -1A

YHA 15
YM-49
YH-1

SB-2
MF-1A3B
YM-49

MF-1A3B

SB-2
FT -205R
FT-205RH
NC -15

Mobile mount
Charger
Case

Antenna telescopic (spare)
Helical antenna
Spkr mic
Headset mic
Switching unit
Mobile mic
Spkr mic
Mobile boom mic
Switching unit
2m synth FM handie 350mw/3W
2m synth FM handie 500mw/5W
Base stn charger/adaptor

NC -18 Standard charger (FNB-4)
NC -9C Standard charger (FNB-3)
FF-501DX Low pass fitter
LB Log book
QTR -24D World Clock
YH-55 Headphones
YH-77 Headphones (lightweight)

30.00

11.50

5.00

6.15

7.66

2020
14.95

13.80

18.00

2020
18.00

13.80

239.00

249.00

59.00

9.60

9.60

29.90

230
33.35

15.35

14.95

FT -726R £775

XF-8.9KC

XF-8.9KCN

FRG -9800

FRV-8800

FT -726R

21/22/28

50/726

430/726

SAT -726

XF-455MC
FT -290R

FL -2010

CW filter (600 Hz)
CW filter (300 Hz)
Gen coverage Rx. 150 kHz -30 MHz.
AM. CW SSB NBFM
Converter 118-174 MHz
Multimode transceiver 2m fitted
HF module
6m module
70cm module
Duplex module
300Hz CW Filter (Ceramic)
2m Portable/mobile/base/multimode
10W linear for above

19.95

19.95

475.00

80.00

775.00

210.00

185 00

255.00

95.00

44.85

£315.00
39.00

FRG -9600 £449

AGENTS
SHROPSHIRE

Syd Poole, G31MP, Newport, SALOP 10952) 812134

NORTH STAFFS
Bob Ainge, G4XEK (0538) 754553

WALES & WEST
Ross Clare, GW3NWS 10633) 880 146

DUAL BANDER

Fr-2700RH £499

MH 12A2B Spkr mic
MMB-21
YH-2

PA -3

FNB 3

FNB-4

FBA -5

FT -203

FT -203

FT -203R

FT -2700
RH

FVS 1

FT -270R

FT -270
RH
FVS-1

YHA -44

Mobile Mount
Headset mic
DC adaptor
10.8V butt pack
12V ban pack
Bat case for 6AA dry cell
2m synth handle thumbwheel tuning
+ FNB-3 195.00

2m synth handie thumbwheel tuning
+ FNB-4 199.00

2m synth handie thumbwheel tuning
+ FBA -5 (accessories as for FT -209R) 175.00
Dual band receiver 2m and 70cm. Full
duplex. Scanning priority. 10 mems.
Dual VFO 499.60

Voice synthesiser module 20.70

2m FM transceiver 25W. Scanning
mems. Dual VFO 315.00

2m FM transceiver 45W. Scanning
mems. Dual VFO 365.00

Voice synthesiser 27011/270RH 20.70

1/4 wave helical antenna 7.65

16.50

7.65

15.35

18.00

30.65

34.90

650

YH-1

SB-2

MF-1A3B
YM-49

YH-1

SB-2

MF-1A3B
FT 980

SP -980
FC-157AT

FIF-232C

FIF-65

FIF-80

XF-8.9HC

XF-8.9HCM
XF-8.9HCN

XF-455MC

XF-455MCN
NC -8C

NC -7

NC -9C

VISA

FREEPOST -
MAIL ORDER
ENQUIRIES

Amateur Electronics Ltd.
FREEPOST
Birmingham B8 1BR

Headset mic
Switching unit
Mobile boom mic
Spkr mic
Headset mic
Switching unit
Mobile boom mic
HF transceiver with gen coverage RX
(CAT system)
External speaker with audio filter
Automatic antenna tuner
Computer interface RS -232
Computer interface Apple II
Computer interlace N.E.C.
CW filter (600 Hz)
CW filter (450 Hz)
CW filter (300 Hz)
CW filter (ceramic)
CW filter (ceramic)
Base stn. charger/adaptor 208708
Base stn. charger 208/708
Standard charger

14.95

13.80

18.00

20.20

14.95

13.80

18.00

1450.00

78.95

255.00

57.00

47.15

10925

28.75

29.90

29.90

49.85

44.85

64.80

34.65

9.60

FT -980 £1,450
YHA -44D 1/2 DC gounded antenna 9.95

YM-24A Spkr mic 23.75

PA -3 DC adaptor 18.00
MMB-10 Mobile mount 7.65

I -NB -2 Battery pack 27.02
FBA -2 Battery pack adaptor (NCBA-NC-7) 3.85

FT -703R 70cm handie thumbwheel tuning +
FNB-3 235.00

FT -703R 70cm handle thumbwheel tuning +
FNB-4 (Accessories as for FT -209 -
FT -203R) 239.00

FT709R 70cm handy portable synthesiser
(3 options) from 239.00

FRV-7700/A VHF converter 49.00
FRV-7700/B VHF converter 49.00
FRV-7700/C VHF converter 49.00
FRV-7700/D VHF converter 49.00
FRV-7700/E VHF converter 49.00
FRV-7700/F VHF converter 49.00
FRT-7700 Antenna tuning unit 49.85

FRA-7700 Active antenna 43.70

FF-5 Filter 10.75

510-512 ALUM ROCK ROAD,
ALUM ROCK, BIRMINGHAM B8 3HX

8 AM KALM.1 I VIJAY AYNIL IVISO



RE LTD ELECTRONICS
AMATEUR 4,

RETAILER IN THE COUNTRY TELEPHONE 021-327-1497/ 6313

ATTENTION, FREE POST SERVICE, KEENEST PRICES & EXCELLENT PART EXCHANGE

NORTHERN
Holdings, 45 Johnston St.,
Blackburn. Tel 0254 59595

EAST MIDLANDS
R A S Notts, 3 Farndon Green,

Wollaton Park, Nottingham. Tel 0602 280267

YORKSHIRE
A.J. Hooker, 42 Nether Hall Rd.,

Doncaster. Tel: 0302 25690

YAESU ANTENNAS
M150-GSX 2m 1/4 / whip 7.35
RSL-435S 70cm Ye over 3/0 / whip as)
RSM-4M Mag mount for above 16.95

MICROWAVE MODULES
MML144/30LS inc preamp (1/3w l/p) 82.90

MML144/505 inc preamp, switchable 92.00

ML144/1005 inc preamp (10w 1/p) 149.95

MML144/100HS inc preamp (25w lip) 149.95

MML144/100LS inc preamp (1/3w l/p) 169.95

MML144/2005 inc preamp (3/10/25 Up) 299.00
MML432/30L inc preamp 11/3w 1/p1 145.00

MML432/50 inc preamp IlOw lip) 129.95

MML432/100 linear (10w Up) 299.00

B.N.O.S.
LPM 144-1-100 2m, 1W in, 100W out, preamp 181.00

LPM 144-3-100 2m, 3W in, 100W out, preamp 181.00

LPM 144-10-100 2m, 10W in, 100W out, preamp 197.00

LPM 144-25-160 2m, 25W in, 160W out, preamp 217.00

LPM 144-3-180 2m, 3W in, 180W out, preamp 24701
LPM 144-10-180 2m, 101N in, 180W out, preamp 247.00

LP 144-3-50 2MN, 50W out, preamp 108.00
LP 144-10-50 2M, 101N out, preamp 108.00

LPM 432-1-50 70cm, 1W in, 50W out, preamp 197.00
LPM 432-3-50 70cm, 3W in, 50W out, preamp 197.00

LPM 432-10-50 70cm, lOW in, 50W out, preamp 167.00

DATONG PRODUCTS
Gen. Coy. Con 137.40PC1

_

VLF Very low frequency cony. 29.90

FL2 Multi -mode audio filter 89.70
FL3 Audio filter for receivers 129.00
ASP/P r.f. speech clipper for Trio 82.80
ASP/A rk speech clipper for Yaesu 82.80
ASP As above with 6 pin conn 89.70
D75 Manual RF speech clipper 56.35
D70 Morse Tutor 56.35
MK Keyboard morse sender 137.40
RFA RF switched pre -amp 33.90
A0270-MPU Active dipole with mains p.s.u. 51.75
AD370-MPU Active dipole with mains p.s.u. 69.00
MPU Mains power unit 6.90
DC144/28 2m converter 3967
PTS1 Tone squelch unit 45.00
ANF Automatic notch filter 67.85
SRB2 Auto Woodpecker blanker 8525

7; I NOW IN
STOCKF 1 Th Pi-PYA-

70cms
432-5B 5 Ele 16.95

432-19T/ATV 19 Ele
35.60

432-17X 17 Ele Crossed 49.17
432-17T 17 Ele Long 3920

2M
144-5 5 Ele 19.55
144-7T 7 Ele 24.15
144-81 8 Ele Long 3126
144-14T 14 Ele 46.71

144-19T 19 Ele 55,88

144-6X 6 Ele Crossed 39.75
144 -GP Ground Plane 14.41

M40/3

7 3 Ele 30.12
70/5 5 Ele 45.74

POWER SPLITTERS
70cms 2 Way 19.55

4 Way 23.00
2M 2 Way 25.50

4 Way 28.75

SEE OUR FANTASTIC
RANGE AT THE NEC
SHOW - APRIL 5 & 6

T30 30 Watt 3.5-500 MHz dummy load 8.05
T100 100 Watt 3.5-500 MHz dummy load 35.20
T200

BL40X

200 Watt 3 5-500 MHz dummy load 42.55

50 ohm -50 ohm 1-1 Balun 1kw pep 16.90
BL50A 50 ohm -50 ohm 1-1 Balun 4kw (pep)

2kw (Cw) 19.84

SA450N 2 way antenna switch, 'N'
connectors 18.40

SA450M 2 way antenna switch 50239
connectors 14.49

YM1X 3.5-150 MHz 120 Watt SWR/PWR
meter 21.49

Insulators
AE/EGG Ceramic egg insulator
AEIDOG Ceramic dog bone insulator

0.40

0.60

TOYO
T430 144/432 120W 44.65
T435 144/432 200W 49.35
HI -MOUND MORSE KEYS
HK702 Up down keyer marble base 30.95
HK703 Up down keyer 29.35
HK704 Up down keyer 19.95
HK705 Up down keyer 15 49
HK706 Up down keyer 16.96
HK708 Up down keyer 14 95

HK802 Up down solid brass 86.31
HK803 Up down brass 82.64
HK808 Up down keyer 39.95
MK704 Twin paddle keyer 13.50
MK705 Twin paddle keyer marble base 25,65
KENPRO

/KP100 Squeeze CMOS 230 13.8v 82.50
KP200 Memory 4096 Multi channel 16950

-r.E.T. ANTENNAS
Discount

SRP Price
AX210N 10 element crossed Yagi. 74.94 59.00

2 metres
HB15F2T 2 element 15 meter beam 60.66 48.50
HB15M2SP 2 element 15 meter mini beam 69.49 55.59
HB210S 10 element 2 meter beam 47.99 38.40
HB23SP 2 element 0i -band beam 10, 172.50 138.00

15, 20m
HB23M 2 element trl-band beam (mini) 169.50 135.90

10, 15, 20m
HI332SP 3 element dual -band beam 10, 168.84 134.99

15m
MLA4 HF band 100p antenna 105.60 84.40
MV3BN Vertical antenna 10, 15, 20m 45.95 36.79
MV3BHR Vertical antenna 10, 15, 20m

+ trapped radials
78.00 67.00

Q7U1OS 10 element 430 MHz Yagi 67.90 54.32
S0007 Double quad 430 MHz 56.99 53.59
SQ10 10 meter quad mono band 97.50 78.00

antenna
SQ15 15 meter quad mono band 106.89 85.59

antenna
5022 Double quad 144 MHz 58.95 47.00
SOY06 Swiss quad/yagi 144 MHz 6 45.75 36.60

element
SQY08 Swiss quadiyagi 144 MHz 8 52.74 42.00

element
SSL218 Double 144 MHz slot Yagi 144.78 115.89

9 element
7E214 14 element long Yagi 74.39 59.50

144 MHz

110 MN
pm
OM.. -.- -gm 11MI=

... a .P. _ _Ili ....
I e) C. - S.'

FRG -8800 £475

TOKYO HY POWER
ATU's
HC -200 HF bands ATU 200W PEP 82.95

HC -400L HF bands ATU 350W PEP 175.75

LINEARS VHF
HL -30V 33W 2m linear 0.5-3W input 45.00
HL -35V VHF linear 0.5-5W (3W in 30W out) 69.95
HL -82V 85W 2m linear 10W input 144.49

HL -110V 110W 2m linear 199.00
HL -160V 160W 2m linear lOW input 244.52
HL -160V25 160W 2m linear 25W input 209.75

LINEAR UHF
HL -20U 20W 70cm linear 82.90

HL -30U 30W 70cm linear 11900
HL -60U 60W 70cm linear 10W input 198.99

HL -120U 120W 70cm linear 10W input 356.135

PREAMPS
HRA-2 2m mast head pre -amp 94.99
HRA-7 70cm mast head pre -amp 103.29

NEW APPROVED YAESU
STOCKIST IN LEICESTER

ELLIOTT ELECTRONICS
26-28 Braunstone Gate.

Leicester
Tel: 0533-533293

Prices are correct as of
going to press. Contact

us for an immediate
quotation.

510-512 ALUM ROCK ROAD, FREEPOST - Amateur Electronics Ltd. A\
MAIL ORDER FREEPOSTALUM ROCK, BIRMINGHAM B8 3HX
ENQUIRIES Birmingham B8 1BR VISA
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The answers to the Antenna Competition run in
January 1986 are A D G J L Q.

The winner of the first prize of a Multi P6 mobile
antenna for 2m and 70cm is J R Thomas of

Denbigh. M C Smith of Cambridge wins the QD
double quad for 2m. The winner of the G5RV is

J Quash of Grimsby. and the HB9CV goes to
T Winchmore of Cholsey.

CONGRATULATIONS!

RIS In South
London Repeater
Purge

Two men appeared in London
courtrooms during the first
two weeks of 1986 charged
with offences concerning il-
legal use of radio equipment.
Their arrest followed com-
plaints received by the Radio
Interference Service from
disgruntled radio amateurs fed
up with the continued misuse
of the London repeaters on
two metres, notably GB3SL at
Crystal Palace, the target for
obscene and offensive
language on a number of occa-
sions.

On January 17th at
Newham Magistrates Court in
East London, Kevin Baker of
Forest Cate, London E9, ap-
peared charged under section

one of the Wireless Telegraphy
Act 1949, for using, without
appropriate licence, amateur
radio equipment. He pleaded
guilty and was given a two year
conditional discharge and
ordered to pay costs of £115.
The piece of transmitting
equipment, worth an estimated
£550 was forfeited.

Four days later, Raymond
Bittner appeared before
magistrates at Camberwell
Green charged with using
equipment without a licence on
October 23rd, last year, and
again, without a licence on Oc-
tober 24th. He was further
charged, with a seldom used
clause in section 13 of the 1949
Act, that he deliberately inter-
fered with the transmissions of
an amateur repeater. He plead-
ed guilty and was fined £25 on
this last count, £24 on the first
count, and given a conditional

discharge for twelve months on
the second charge. He was
ordered to pay £120 costs and
had the piece of equipment,
valued at £200 confiscated.
The court explained that the
level of the fines took into con-
sideration Mr Bittner's
diminished means and
reflected these.

The charge under section
13 carries a maximum penalty
of a £2000 fine whereas the
other offences have maximum
penalties of a £2000 fine or a
three month term of imprison-
ment.

It is understood that Mr
Baker had previously sat the
Radio Amateurs examination
and the latest took place last
December, although it is not
known whether he passed.

G6LPZ

Worked All Britain
Mobile Run

The WAB award has recently
seen an upsurge in popularity
what with HF band conditions
being so poor. Recently, Terry,
GOBIX, and Bill, G4ZRB,
decided to 'activate' the whole
100 Ordinance Survey squares
within the 100km square
known as SU (see on the map
nearby).

They succeeded in driving
through every square -
despite a distinct lack of roads
in some of them! - and
operate /M on both 2m and
70cm, all within a 24 hour limit
they set themselves! G4ZRB
managed to work 23 stations
with a total of 442 contacts on
2m using an FT290 and a Tono
linear running at 40W. GOBIX
on 70cm made 297 contacts
with 8 stations using an
FT79ORM and 50W BNOS
linear. G6AMN was worked in
101 squares on 70cm whilst

G6TUH contacted G4ZRB/M
in 74 squares.

If you would like to know
more about the WAB award,
write (enclosing an SAE please)
to Brian Morris, G4KSQ, 22
Burdett Avenue, Sandhills
Estate, Headington, Oxford
OX3 8ED.

Arrow Flying
North (well
almost)

Arrow Electronics, major in-
dependent dealer in Essex,
have just appointed a new
agent for the North West. He is
Jim Cook of 106 Wirral Drive,
Winstanley, Wigan (phone
0942 214969). Arrow are also
moving their Glasgow shop
from Hyndland Street to better
premises around the corner on
the first floor, 91 Dumbarton
Road, Partick (phone 041 339
6445).

Arrows HQ in Essex is of
course a main authorised
dealer for Trio, Yaesu and
Icom gear as well as all the ma-
jor brands of amateur
peripherals.

Special Event
Stations

1986 marks the 50th anniver-
sary of Cannock Chase ARS.
The society started in 1936 and
one of the notable events in its
history was the starting of the
Worked All Britain award
scheme in 1969. The scheme
continued under the sponsor-
ship of the society until 1973
when the present committee
took over.

With this in mind, the
society will be running a special
event station on all bands from
the Bridgetown Memorial club
from 5th to 13th April with the
callsign GB4WAB. Special
QSL cards will be available to
all contacts and a specially
designed award can be obtain-
ed by working the station and
any member of CCARS during
1986. The cost of the award is
£1.50 inclusive of postage and
all profits will be donated to
the WAB committee for
distribution to the various
organisations they sponsor.

Scheduled contacts can be
arranged through the contest
manager Brian, GOBXN, on
0543 77558 or Alan, G1AZQ,
on 0543 79160 both QTHR.

Other special events pro-
moting the society and Can-
nock Chase will be run
throughout the year. Watch
this space for further details.

Another callsign to listen
out for over the next year is
GB4DBZ (standing for
Daimler and Benz - arguably
the 'fathers' of the motor car)
which is celebrating the 100th
anniversary of the birth of the
motor car. Chris, GODQW, the
organiser and three assistants,
G4XBI, GOALV, and GOBIJ
will be on the air from 1st
March for 28 days for the same
time from 1st June on HF, 2m
and 70cm using RTTY, SSTV,
FSTV and CW.

Anyone contacting this
special station will receive a
QSL card which is being spon-
sored by Mercedes-Benz (UK)
Ltd.
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DID YOU KNOW FOR £310.00
YOU CAN BUY

or a) A BNOS 70cms 60 watt PA (LPM 432.10.50), £195.00 and a BNOS 12A PSU, £115.00 = £310
b) A MICROWAVE MODULES 70cms 50 watt linear (MML 432 50), £149.50) and a DRAE 12A PSU £86.50. and

2 nights in Paris by Thomas Cook, £66.00 for just £302.00.

IT PAYS TO SHOP WISELY SO GET GOOD VALUE FOR YOUR MONEY.
Prices taken from recent ads in the Amateur press. Advert by ASHADS of Sussex. Tel. 0403 730767

Howes About A
Transverter?

The Howes HC220 is the latest
product to come on the market
from CM Howes Communica-
tions of Kent. This 2m to 20m
(14MHz) transverter will pro-
duce a good 10W RF out on
CW or SSB (PEP) from a 2m
CW/SSB or multimode
transceiver. The drive for full
output can vary from 0.5 to
5W and can be modified for
higher levels. One perhaps
unexpected advantage of this
transverter is that if you want
to work HF mobile, your 2m
rig and this transverter will
probably fit more easily into
the car than any HF rig.

The transverter is avail-

able either in kit form at £48.90
or as a ready built and tested
PCB module at £79.80,
postage and packing is 80p.
Full instructions, parts list and

circuit diagram are included.
CM Howes Communica-

tions are at 139 Highview,
Vigo, Meopham, Kent (phone
0732 823129).

Rally Roundup

Wythall RC have organised a
mini rally to be held on 9th
March at Wythall Hall in Silver
Street, Wythall, Birmingham.
They promise to have trade
stands, components, junk and
bring and buy, along with club
stands, a bar and refreshments.
A large free car park is nearby
and admission is 50p and en-
titles you to enter the prize
draw. If you have any pro-
blems finding the venue, there
will be a talk in on the usual
frequency. Further details can
be obtained from Terry on
(0564) 824705.

The following Saturday
(16th) sees the sixth annual
Pontefract Components Fair.
This popular mobile rally is
devoted to the home construc-
tor with traders invited to sell
only components, surplus
equipment, 'instruments' and
antennas. New 'black boxes'
are not allowed! The venue is
the Carleton Community Cen-
tre, which is between Darr-
ington on the Al and
Pontefract. Other attractions
are the licensed bar, bookstall
and QRP Club stand. The
event happens between 1 lam
and 4.30pm and if you get lost
give the talk in station a call on
S22.

Burnham Beeches RC set up a special event station in con-
junction with the Thames Telethon using the call -sign
GBOTTT. The station operated from the Hay mill Youth and
Community Centre, the usual club venue in Burnham,
Slough, and with the enthusiastic co-operation of the
management were able to set up in the foyer and thus at-
tract maximum attention.

Club members were privately sponsored for the total
number of contacts made with other radio amateurs, and in
the course of some ten hours operation into the early hours
of Wednesday October 30th, 205 contacts were made. As a
result of this, the club has raised nearly £699 for the Thames
Television Telethon Appeal, which will benefit various
children's charities.

Contacts were made on 20m, 2m and 70cm wavebands
and although mainly in the UK, contacts were made with
amateurs in Russia, Italy and Holland. The club are
delighted to have been able to support Telethon '85 and
would like to thank everyone who helped in the organisation
and gave so generously to the appeal.

Improve Your
FRG9600

One complaint Tony Bailey,
G3WPO, had of the FRG9600
in his review (Oct '85 HRT)
was that it went all the way up
to 905MHz but didn't cover
the CB 934MHz band. Well,
now it can be modified by Ray
Withers Communications.

This mod enables the
'9600 to scan from 905 to
945MHz covering CB and
more! It also improves receiver
sensitivity on the early models
and recalibrates the S meter for
"more realistic readings!" If
the receiver is one bought from
RWC, they will fit the mod
free of charge, other customers
will have to pay £25 and it will
affect their warranty.

RWC are now working on
the other end of the '9600 scan-
ning ability ie below 60MHz
and possibly includes addi-
tional bands at 20MHz in-
crements.

For further details contact
RWC on 021 421 8201 or write
to 584 Hagley Road West,
Oldbury, Quinton, Birming-
ham B68 OBS.

Just A Note...

As the presses start to roll
(well it sounds good) we have
news of the RSGB National
Amateur Radio Convention
at Birmingham on the week-
end of 5/6th April. HRT in-
tends having a stand there,
although we don't know the
number yet. So come and
say 'hello'.

Silent Key

The key of Len Ensor,
G4YHD/ZS6BJ, was silenced
on 18th November 1985. He
was a respected 'Senior
Statesman' of the Havering
DARC, ever keen to preserve
all the best of amateur radio
traditions, he was always keen
to listen to a new point of view.

We shall miss him and we
extend our sympathy to his
wife Ann and his sons.
G8ZKZ.
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A new compact antenna has
been introduced by Sony. Call
ed the AN -1, it covers the fre
quency range 150kHz to
30MHz and is apparently, easi-
ly assembled. It contains a low
noise RF amplifier and can be
run off either mains or battery
supplies. The AN -1 costs
£49.95 and is available from all
Sony authorised dealers.

Can You Wait For
The Kuwait
Award?

(Sorry I couldn't resist the
pun). However, if you had
QSOs with ten different 9K2
stations or heard confirmed
contacts with other stations
you are entitled to the Kuwait
Award. All you have to submit
is a list showing full details of
the contacts duly certified by
the Award Manager or the
secretary of your national
society and five IRCs (interna-
tional reply coupons) to cover
registered airmail of the cer-
tificate. The only stipulations
are that all the contacts should
be made with the same callsign
and within 100km of the
original location. Any band
and any mode can be used.

Write to the Award
Manager, Kuwait ARS, PO
Box 5240, Safat, Kuwait, State
of Kuwait.

G3PGA Memorial Trophy
Members of the old South London Mobile Club have
commissioned a trophy in memory of their last club
Chairman, George Dorling, G3PGA. The trophy was
recently presented to the Wimbledon & District Amateur
Radio Society for safe keeping and to be awarded annually
to the club member making the greatest contribution to
amateur radio. Here G3PGA's daughter, Derrel, awards the
trophy to Tony Borkowski 641LP, winner of the WDARS
constructors' competition.

RSGB In New Controversy

At its meeting on 17th Jan, the RSGB's
Council voted unanimously that Joan
Heathershaw, G4CHH, should be the
RSGB's president for 1987.

This was an unusual move, for two
reasons. Normally, the election of the
president takes place at a Council meeting
in June or July, and it's known in advance
to the membership that the election will
take place at a particular meeting. Also, by
tradition, the retiring executive vice-
president is usually (but not always)
elected as the president for the next year.

The vote can be seen as a tremendous
vote of confidence in Mrs Heathershaw;
indeed, the RSGB and many of its critics
are united in their enthusiasm for Mrs
Heathershaw as an ambassador for amateur
radio. However, the manner of her election
is bound to provoke further fury.

In our opinion, the election having
taken at such a time and without any
notice can only add weight to the critics'
claim that the RSGB heirarchy is out
of touch with the mass of licensed ama-
teurs. Perhaps the most charitable adjective
that could be used to describe the manner
of the election is insensitive, and arrogant
might not be too far amiss. What a pity
that such behaviour will divert attention
from the good work that the RSGB con-
tinues to do for all amateurs.

At the same meeting, Ken Willis, G8VR,
was elected execmive vice-president for
1986.

Barking Club
Contest

Now then, no barking up the
wrong tree (they get worse!) as
the date for this 2m contest has
been changed to 6th April. Bet-
ween 1300 and 1700 GMT, us-
ing any mode you're licensed
for, you can score a point for
every contact made and ten for
getting club stations G3XBF
and G8XBF. Exchange the
usual RST report and serial
number and get the county
their station is located in. If
you are in one of the
Metropolitan counties that will
have just been abolished, don't
worry, we'll pretend they still
exist! The county count, as it

were, is quite important as it is
the multiplier for your final
score.

There are two sections,
one running full legal power,
the other is limited to 20W
PEP output (or equivalent).
The organisers think that turn-
ing down QRO rigs is a bit
suspicious and "should be
avoided." Winners and run-
ners up of both sections will of
course receive a certificate.
There will be an SWL section if
there is sufficient support.

All logs should be in by
21st April and further details
of the contest rules are
available (on receipt of an
SAE) from Mr M G Toms, 32
Wellington Road, Rayleigh,
Essex SS6 8EZ.

Another 6m
Transverter

Microwave Modules Ltd are
ontroducing a new 50MHz
transverter to their range of
amateur equipment. The first
models off the production
line will have an IF of 144-
148MHz this being closely
followed by the 28MHz IF
model. The new unit will be
similar in appearance to the
successful 144/28R transvert-
er and will be available for
would be scrutineers at the
NEC in April.

The two models will have
an output capability of 20W
and be suitable for use on

FM, SSB, CW and FSK. The
input power requirements are
between 150mW and 15W.
Power consumption being

3.5A at 13.8V. Spurious
output levels are -65dB or
better and the conversion
gain of the receive converter
is 10dB +/- 1dB with a noise
figure better than 4.5dB. The
unit comes with standard
S0239 connections for in
and output and is supplied
with all the necessary connec-
tors. This unit priced at
£236.90 should give the
newcomer to 6m the ex-
citement of the band without
the need to purchase a trans-
ceiver.
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The most effective route yet
to your Class A amateur
licence!

Professionally produced for
HAM RADIO TODAY by Shirley
Hesketh G4HES and Ron Ray
G3NCL, this advanced interac-
tive learning system makes use
of the stereo cassette format to
provide tuition to the 12wpm
test standard.

With its carefully designed
structure, we think that the HRT
MORSE COURSE is more effec-
tive than either morse classes
or electronic morse generators.

Based on TWO C-60 cassettes,
it offers the controlled promp-
ting so necessary for the initial
stages of morse tuition, fol-
lowed by carefully paced test
material to bring the student up
to speed. Full tuition notes are
provided with the cassettes.

To receive your MORSE
COURSE simply fill in the
coupon below and return it to:
'HRT MORSE COURSE', Argus
Press Software, No. 1 Golden
Square, London W1R 3AB.

ONLY
£11.45

INC. P&P!

To
MORSE COURSE

It's elementary Watson - now
that I've taken the
HRT Morse Course!

Photograph reproduced by kind permission of Mai cont Ltd

Please send me the 'HRT Morse Course' at £11.45 all inclusive of P & P and VAT.
I enclose cheque/PO for £ (payable to APS Ltd) OR Debit my Access/Barclaycard (delete as
necessary).

Please use BLOCK CAPITALS
Name (Mr/Mrs/Miss)

Address
Postcode

Signature Date
Please allow 21 days for delivery
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TheAdvancedSatellite
Last month we dealt with the basic
principles which determined the
elliptical orbit of Oscar 10 and the
means by which we can find out
when and where we should direct
our aerial system so as to best hear
it. We saw how the orbit takes the
satellite into space and considered
the Mean Anomaly which indicates
just where the satellite is on its
path around its orbit. From this, we

better than we needed for the
circular orbit satellites. In this
article, we will consider this aspect
of working Oscar 10.

Unfortunately as yet, there is
no radio receiver specifically

This month Dr Arthur Gee, G2 UK, takes a look at
the receiving side of getting onto Oscar 10, what 2m
receiver you will need, the aerial system, pre -amps

and rotators that can improve your reception.
saw that at times the satellite is
35600km in space and
consequently it's signals are likely
to be weaker than those from
circular orbit satellites like the
Russian RS series and the UOSAT
satellites. This dictates that our
receiving equipment has got to be
pretty sensitive. Our aerial system
too must be able to detect a much
weaker signal, we need something

Oscar 10 as it would appear in space
with the arrangement of aerials as
shown.

designed for satellite reception, we
must therefore put together several
individual units to give us what we
want. We could use a standard SW
receiver with a band covering
28MHz and use it with a converter
changing 2m signals to 10m. 2 to
10 metre converters are readily
available either ready built or in kit
form.

Similarly, we could use the

receiving section of a HF amateur
band transceiver. Alternatively a
2m transceiver could be used, in
which case we would probably
have to use a pre -amplifier between
the aerial and the receiver - most
2m rigs are not sensitive enough to
make much of the signals from
Oscar 10. But more of this later.
Note that these 2 metre
transceivers or 'receivers must be
all -mode ie capable of receiving CW
and SSB the modes Oscar 10
transmits in.

So what we need then on the
receiving side is a pretty sensitive
2m receiving system to cover the
2m amateur satellite band, which is

An excellent array for Oscar 10
communication. The 70cm antenna is
mounted on the same beam as the 2m
antenna, an arrangement which works
quite satisfactorily. The whole array can
be rotated by means of the rotator
mounted on the side of the house, whilst
elevation is achieved by the motor driving
cords fixed to the beam at the top of the
mast. This elevation motor is attached to
the mast itself and can be seen just
above the end of the roof. Photo
courtesy of G3ILD.
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The ultimate in aerials for satellite communication - the ambitious array of Ron
Broadbent, G3AAJ, Secretary of AMSAT UK. At the top is a pair of crossed yagis for
70cm which are mounted for elevation control; beneath them a pair of crossed yagis
for 2m also with elevation control fixed to a short mast which can be rotated by a
rotator fixed to the roof. Beneath them is a trapped dipole for 10m reception of the
RS satellites.

144.0 to 146.0MHz. Theoretically
the aerial system should be capable
of receiving circularly polarised
signals as distinct from one which
is designed to receive horizontally
or vertically polarised waves. The
configuration of the transmitting
aerials on Oscar 10 is such that the
radiation is in a circularly polarised
path.

Getting The Aerials Right

Suitable aerials for receiving
circularly polarised signals include
helical antennas and the traditional
yagi type, which must have two
sets of elements placed at right
angles to each other and specially
connected feeders to give you cir-
cular polarisation. Having gone to
the trouble of having circular
polarisation you must have what is
termed "right hand circular
polarisation" (RHCP) if you live in
the northern hemisphere. A helical
antenna can be made for circular
polarisation and is fed with a single
length of feeder. Crossed yagis can
be connected to give RHCP, but by
using two lengths of feeder and
switching them in and out of phase
either RHCP or LHCP can be had at
choice. This has been of some use
to the experimentally minded.
Helical aerials are now available
commercially or as kits.

Because of the orientation of
the aerials on Oscar 10 and the fact
that it spins on its axis at about one
rotation every one and a half
seconds, the signals have a sort of
"wow" to them. Circular
polarisation will help remove this
noise. Whilst at times it can be
objectionable, one soon gets used
to it and experience has shown that
a simple linear polarised yagi array,
without provision for circular
polarisation, can be quite adequate.

The aerial system has to be one
which offers a compromise
between having many elements,
which makes it very sensitive but
has a narrow bandwidth, and one
with fewer elements which is less
sensitive but has a wider beam
width and is consequently easier to
direct at the satellite. In the latter
case, the disadvantage of lower
gain can be overcome by using a
pre -amplifier.

You can of course build your
own aerial system although there
are numerous commercially
available ones. If you go for
something really elaborate, you
may have problems with gales,
maintainence, high cost and
possibly objections from
neighbours. Keep it simple but
adequate. Remember too, you need
a separate aerial system for the
transmitting side of the set-up.

You can get quite acceptable results if
you are prepared to put up with some
limitations. This is the less ambitious
array which I call a Tonna Oscar Special
array. Photo courtesy G3AAJ and 'Oscar
News'.

An Inconspicuous Array

The writer has managed to get
by with quite a modest aerial
system, which looks like a rather
ambitious TV aerial that does not
attract undue comment from
neighbours - except when it is
seen to "go round"! One neighbour
phoned up to say "your TV aerial
seems loose. Its blowing round in
the wind! Just thought I'd let you
know, in case you're wondering
what's wrong with your TV". On
another occasion, after the Red Ar-
rows had flown very low over the
QTH, another neighbour phoned to
say "They have damaged your TV
aerial, its now cocked -up in the
air". It had been up like that for
several months.

The aerial used by the writer is
a Tonna F9FT Oscar Special, which
is readily available from suppliers of
aerial equipment. Fed into a

reasonably good two metre con-
verter and thence into a normally
sensitive 10 metre receiver, it
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The Dynetic Systems dual axis antenna
rotating system which will provide both
ordinary rotation and elevation control for
a mere $600 plus duty and carriage. En-
quiries to Dynetic Systems, 19128 In-
dustrial Boulevard, Elk River, MN 55330,
USA.

works quite adequately. It can be
rotated by a normal TV antenna
rotator.

No provision is made for
variable elevation - a fixed angle
of about 20 degrees being used.
However, if I were to make any
improvement on my system, I

would go for elevation control.
Experience has shown that this
would be the most useful addition I
could make. But it would lead to a
lot more complication and expense.
This improvement would be far
more effective than more elements,
putting up a bigger array or even
using a two metre pre -amplifier.
However, start off with the simpler
fixed elevation; you can go for
variable elevation later if you think
it worth the additional cost and
effort required.

Using A Pre -amp

If you are using the receiving
section of a two metre transceiver
- made for 'local' signal use you
may need a two metre pre -amplifier
to boost the signal from the aerial.
If you are using the 10m band on
an HF transceiver you will of course
need a two to ten metre converter.
You will not usually need a two

metre preamplifier between the
aerial and the converter.

The preamplifier can be of the
mast -head type which amplify the
signals straight off the aerial array
and boost them for their passage
down the coaxial feeder. The
preamplifier can also go at the
aerial input to the receiver. If using
a long length of feeder from the
aerial array to the shack, a mast
head preamplifier is very advan-
tageous. However it adds expense
and complication to the set up so
you will have to decide whether it is
necessary or not. It's a good "se-
cond string" to improving recep-
tion. Again preamplifiers, both
mast head and those for use in the
shack are widely available from
commercial suppliers.

Reasonably good quality coax-
ial feeder is adequate for the receiv-
ing part of the system. Good TV
type coaxial cable does very well.
When we come to consider the
transmitting side of the system
much better type coaxial feeder
cable will be needed.

The Tonna F9FT Oscar Special
array has both the 2m antenna for
receiving and the transmitting
70cm antenna mounted on a single
boom. The 2m yagi has nine
elements and the 70cm 19. Each
array is mounted at 90 degrees to
each other. It is thus a double
antenna on a single boom. Each re-
quires a separate feeder: good
quality TV type coaxial cable will

do for the 2m yagi, high quality
cable is best for the 70cm transmit-
ting yagi. It is quite easy to assem-
ble and full, easily understandable
instructions come with it. It can be
conveniently mounted on the end
of the house or on a chimney stack
or light radio mast. There are of
course much more elaborate arrays
one can use, progressing up to
separate arrays for 2m reception
and the 70cm transmit mode. But
start with something simple.

Elevation Control

Because of the characteristics
of Oscar 10's orbit, the best
elevation of the aerial array for
maximum signal strength varies
between forty or more degrees
right down to zero, when the orbit
goes below the horizon. For much
of the time though, the orbit is such
that an elevation of about 20 to 25
degrees or so will give you good
reception for a prolonged part of
the orbital path. It is possible
therefore, to get away with a fixed
elevation to the aerial array.

If you want to go for the
ultimate and work Oscar 10 at any
time of your choice, instead of
having to wait for the satellite to
come into the beam width of your
aerial, you can go for variable
elevation of the array. Combined
mast head elevation and azimuth
rotators are hard to come by. The
ideal is without doubt the Oscar 10
DR10 Dual Axis Antenna System
rotator which is illustrated nearby.
The only snag is that it costs about
600 dollars, plus duty VAT and
carriage. The alternative is to make
up an additional rotator system at
the top of the mast.

Getting going on Oscar 10
requires a considerable effort. We
have seen that quite an effort must
be made to understand its orbit and
to appreciate what has to be done
to predict its position in space. A
sensitive two metre receiving
system is required plus a separate
transmitting system. Finally, we
have to give considerable thought
to a good aerial system. In fact, the
aerial system is really the crux of
our success or otherwise in the
project. As we move on to 70cm
for the transmitting side of the
matter, we are likely to be treading
new ground in that sphere - which
will be dealt with next month.
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-.TOWARDS THE--moN
RAE 1986

This new book is prepared specifically for the City and Guilds of

STAM PRESS LTD.,
Raans Road, Amersham, Bucks, HP6 6JJ WELCOME. CONTACT
Phone 024 03 28595/6 MRS WRIGHT NOW.

Available direct from the Publishers, Bookshops or selected
Radio Amateur dealers. Al low 14 days delivery

London Institute's new RAE Syllabus 1986. In 26 topics it sum-
marises the basic material and relevant theory for City and Guilds
subject 765.
Author: John Bowyer (G4KGS) Principal Lecturer in Electri-

cal Engineering at Polytechnic, Huddersfield.
Advisor David Pratt (G4DMP) member of the City and
and Guilds Advisory Committee and Examiner for the
Editor: RAE.

Price: £3.95 inc. p&p. (Money with order please)

TRADE ENQUIRES

p- BECOME A
RADIO AMATEUR

Train now for the Radio Amateur Licence
examination. No previous knowledge
needed, only a few hours per week of home
study for 3 to 6 months. Post coupon now
for details or tel. 062 67 6114(24 hr service)

British National Radio R. Electronics School P.O. Box 7, Teignmouth, Devon, TQ14 OHS

FREE brochure without obligation from:-
BritishNationalRadioecElectronics School I

P.O. Box 7, TEIGNMOUTH, DEVON, T014 OHS

Name

Address

L HRT/4 BLOCK CAPS PLEASE j

HAVE YOU HEARD!
LOOKING FOR A
HANDHELD?
READ ON!
No doubt you will have heard of
Kenpro and their reputation for
uncompromising quality. But have
you heard just how good Kenpro's
new UHF/VHF handhelds are? Since
our first Kenpro's started to arrive at
their new homes, we've received
many letters and telephone calls from
delighted owners. Just one example
is G3YG1 who writes, "... extremely
pleased - performance has amazed
me." Listen out for Kenprofessional
owners on the airwaves. Hear and be
assured - Kenpro won't sing and
dance but will communicate
extremely well! Join the Ken -
professionals - full range available
from selected dealers or direct from
us! 200EE VHF Transceiver - £169 +
£5 p&p. 400EE Transceiver - £189 +
£5 p&p. KT200EE VHS Transceiver -
Less Nicad-Charger. Empty Battery
Case. £149 + £5 p&p. Standard
accessories/full U.K. spec.

HP/PERSONAL LOANS

HI-TEC WORLDWIDE = M
584 Hagley Road West, Quinton, Birmingham B68 OBS.

Tel: 021-421 8201 (24hr) Telex: 334303 TXAGWM-G.

JUST IN CASE YOU MISSED US AT THE NEC...
You will not be aware of our end of line price reductions on many of our amateur
products until the end of April. You will also have missed our new rationalised price list
for the amateur product range.
Just think of all the PCB's and bits that you could have bought at silly prices before all
the other locals snapped them up. You could also have been the first person in your club
to see our latest products released for the first time on the unsuspecting amateur
public.
NEVER MIND you could catch up on most of it by sending an A5 size S.A.E. today for
the new Wood and Douglas catalogue and special offers list.
OF COURSE you could be reading this before the show...just th 941( what you have got
to look forward to...

Anyone can sell a kit...reputation sells ours

WOOD & DOUGLAS
Unit 13 Youngs Industrial Estate, Aldermaston,

Berkshire RG7 4PQ.
Telephone (07356) 71444 Telex 846630/846631

MIN=
VISAMN=
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I don't know if it's because I've upset
somebody by publicising Prestel's elec-
tronic mail facility (thereby doing the
Post Office out of a few stamps) but for
some reason my mail is now being
delivered inclusive of a new extra ser-
vice, it's already opened when I get it! I

wouldn't mind so much if it wasn't for
the fact that the letters seem to have
been opened by pneumatic drill. This
month's review book, which I assume
was originally predominantly quad-
rilateral, arrived in a most definitely pen-
tagonal shape - it's never been the
same since they introduced the post
codes! As well as taking a look at one of
the RSGB's computer orientated offer-
ings in the form of 'Amateur Radio Soft-
ware' edited by John Morris, G4ANB,
I'll also be considering the significance
of the new BBC micro which, if it were
to follow in the footsteps of its pre-
decessor would constitute another
landmark in the development of the
micro computer.

Congratulations - It's A
Beeb!

Unless you've been living under a
stone in the Southern Hebrides for the
past four months or so, it is unlikely to
have escaped your attention that Acorn
Computers Ltd has recently announced
version 2 of their BBC micro series - a
situation which I suppose must in-

evitably lead sooner or later to some
hapless hack christening it 'The BBC -2'.
That aside, the arrival of the 'British
Broadcasting Corporation Master Series
Microcomputer' (perhaps 'BBC -2' isn't
so dumb after all?) is significant not on-
ly from the technical point of view but

Dave Bobbett, G4IRQ,
takes a look at the latest
Acorn `Beeb' computers
just announced and the

RSGB's 'definitive'
Amateur Radio Software

book.
also with regard to Acorn's future in the
UK market place. At the very least the
new 'Master Series' has put an end to
all the speculation concerning the iden-
tity of the machine destined for pride of
place in the BBC's broadcasting com-
mitment to computer literacy. Its
pedigree will no doubt evoke deep sighs
of relief in educational circles as a result
of the new machine's 'upwardly com-
patible' design.

Acorn claim that most 'legal' ex-
isting software should run on it lie the
80% or so which use calls recommend-
ed by Acorn) and the machine is suffi-
ciently similar to the BBC Model B for
existing Beeb programmers only to have
to upgrade themselves for the extra

MRS R RIES

MIROCOMPLITE,R

facilities instead of needing to become
acquainted with some other completely
new machine. It must be said that the
success (or otherwise) of the new
machine is yet to be demonstrated, but
providing Acorn can (literally) deliver
the goods, they have to be in a con-
siderably stronger position than many
of their competitors, at least in the
educational market.

The success of the machine will
not depend just on quality, price and
availability though - the money to buy
the machines has to be available in its
market niches and that's going to be a
big problem for educationalists these
days. Some years ago the government
made great play of their commitment to
put 'a micro in every school.' Whilst I

feel that this particular objective was
about as much use as promising to put
one knife and fork in every canteen, the
situation continues to be further com-
pounded by lack of investment both in
training teachers to use such machines
and for the production of suitable soft-
ware to run on them. In fact as Acorn
have been bailed out twice by Olivetti
(which as a result now has a major
shareholding), the number of wholly
British companies involved in either the
computer or, for that matter, the radio
field can be counted on the fingers of
one foot!

The Price Is Right - Or
Is It?

Certainly it will be this question as
much as any other which will decide the
fate of the new machine as the concept
of 'value for money' depends very
much upon your point of view. There
are five variants in the new 'Master'
range, starting with the cheapest
network -terminal version. This has
become known as the 'ET' and costs
£399 complete with the hardware
upgrade to facilitate networking. To
keep the price down Acorn doesn't of-
fer the bundled software which accom-
panies the other variants - quite logical
when you consider that the whole point
of networking in the first place is to
have access to hardware and software
options offered by other (higher grade)
machines.

The machine which is being pro-
moted as the base version, at £499, is
the 'Master 1 28', 1 28K of RAM, big-
ger and better operating system and a
new (faster) version of BBC Basic; but
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the real goodies come in the form of an
inclusive bundle of ROM firmware con-
taining the view series of word pro-
cessor and spread sheet. There is also a
new text editor and two Disc Filing
Systems - one new one and an old one
which caters for BBC 'B' disc formats.

The 'Master Turbo' is a second pro-
cessor, high speed version of the latter
machine, costing £625. There are also
the, yet to be released, 16 bit 'Master
512' and the 32 bit 'Master Scientific'
machines too. All the variants are really
upgraded versions of the base machine
and the basic 'Master 1 28' can be easi-
ly converted by the addition of the ap-
propriate internal add-on board. A
Master Turbo conversion would cost
around £125, the 16 bit 'Master 512'
would be £500 and (for those who are
particularly friendly with their bank
managers!) the 'Master Scientific' 32
bit upgrade would be £1500, although
these last two upgrades won't be
available until the second quarter of
1986 according to Acorn.

One thing which does characterise
the new machines is speed, the old
Model B was generally considered to be
no sluggard with PCW benchmark tim-
ings of 14.1 seconds but the new
machine has cut that to 9.2s in stan-
dard form or with the 8 bit Turbo board
fitted the timings are 3.5s (no that's
not a misprint, like I said the new
machine is nothing if not fast!).

Turning to the subject of discs, this
is one of the two great omissions in the
Master range as none of the machines
are supplied with disc drives as stan-
dard. Now one can understand that
Acorn would be reluctant to dive in with
a new 3.5" disc package all of its own,
especially when you consider the vast
numbers of existing 5.25" users which
there must be. But there should have
been package deals offered with disc
units for those who wanted them. The
other thing which the machines lack
across the range is a monitor. As with
their 'disclessness', Acorn is bucking
the trend for machines to be supplied in
an 'open -the -box -and -plug -it -in' format.
What this means is that a ready to run
'Master' system will cost £499 for the
machine, about £120 for a drive and
£100 (monochrome) to £250 (colour)
for a monitor; that's £720 for the base
monochrome system or £850 for col-
our. Compare those figures with the
£750, 32 bit Atari 520ST (including
monochrome monitor and 3.5" disc)
and the Acorn pricing starts to look a bit
sick.

The same goes for the 'Master
512' (the 16 bit processor version).
This comes with lots of bundled soft-
ware and offers reasonable (not total)
IBM compatibility but there isn't a disc -
drive or monitor in the package. This
variant costs £999 but again there is a
further overhead of between £200 and
£400 to be added to the price. The first

Satellites,
CW, W7TY, Data

CAN D
,Antennas, Propagation,

Locators,esign Aids. Plus: 97 Usetul Pr

time user would be forgiven for wonder-
ing why Acorn's IBM (nearly) compati-
ble costs £1200 when IBM -alike clones
are being sold for as little as £750.

Who'll Buy Them?

You wouldn't dream of buying a car
where the gearbox was an optional ex-
tra and the same is becoming increas-
ingly true in the field of micro com-
puters, people are coming to expect
that they should at least have the
option of buying 'ready -to -run' package
deals. So, because of the 'missing
parts', the new Beeb's will obviously
have far more appeal, to those who
already have the peripherals, ie existing
BBC owners.

The same goes for educational
establishments as they are likely to
already have monitors and drives
available. Any existing software they
own stands a good chance of being run-
nable on the new machines, and being
conversant with the innards of the BBC
'B' means that there is a vested interest
in buying a 'Super-Beeb'. After all, it's
always easier to add a little to your

knowledge rather than be thrown in at
the deep end with a completely alien
machine. In short, existing owners and
educationalists who have already in-
vested both time and money in the BBC
micro are the obvious targets. Yet in all
honesty, I cannot see how newcomers
will be attracted to the machines, better
price/performance ratios can be found
elsewhere.

Looking at the machines purely
from the amateur radio viewpoint, the
extra speed of the Basic (especially with
the Turbo upgrade) will mean a greater
number of programs, previously written
in machine code to work fast enough,
could now be written in Basic. The wide
range of user ports (major attractions
on the original machine for anyone in-
terested in control applications) are
still there, the accuracy of the A to D in-
put has been improved but otherwise
everything is much as it was. One ex-
ception is the addition of a real time
clock, returning a day/date format
which is bound to be of use to those
running real time programs.

So essentially, the new series is
'more of the same,' but with the recent -
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Some of the geometry makes the
blood run cold!

ly introduced British Standard concern-
ing RFI levels it will be interesting to see
if there has been any improvement in
this area despite the trend towards
multi -processor machines.

A Look At 'Amateur
Radio Software'

When I was asked to take a look at
the RSGB's latest offering in the
amateur radio software field I must say
that I was rather looking forward to the
arrival of "Amateur Radio Software".
This turned out to be a 330 page hard-
back measuring 6.75 by 10 inches
(17cms x 25cms) which brings
together the combined knowledge of no
less than 14 contributors under the
authorship of John Morris, GM4ANB.

The book is divided up into ten sec-
tions in all and the Introduction defines
the objectives as being 1) to present
ready -to -run programs and 2) to act as
an idea sourcebook for the computerate
radio amateur. It continues with an
overview of the subsequent chapters, a
general guide to the particular subset of
Basic employed, some comments on
Well over 20 pages have this empty
and forgotten look to them.

There seems to be a mish-mash of
type styles.
the six Assembler program listings and
finally a resume of the symbol conven-
tions used in the flow -charts. The
following chapters go on to deal respec-
tively with CW, RTTY and Data, Anten-
nas and Propagation, Distance Bearing
and Locators, Satellites, Sun and Moon,
Circuit Design Aids, Miscellany and
finally the Appendices which deal with
Basic Program Adaptions for the BBC
Model 'B', Sinclair Spectrum and the
Sinclair QL machines. The latter struck
me as being a very odd choice, after all
the QL wasn't exactly renowned for be-
ing a volume seller and to include this at
the expense of omitting any mention of
Commodore machines seems to be a
bad decision.

Content and Presentation

My overall impression of the book
was that each section was most com-
petently (but rather dustily) written by
people who knew what they were talk-
ing about and was all 'good stuff'. I

suspect that some of the mathematics
would be beyond quite a few people
and would make reading something of
an uphill struggle. The main strength
lies in the descriptions and explanations
of the various decoding algorythms
covered in the CW and RTTY & Data
chapters, plus the fact that many useful
formulae are brought together in the
one place in the later sections of the
book. The style, however, is very much
more like that of a text book than that
of a hobbyists guide. Whilst I realise
that it is rather difficult to make these
sorts of subjects light and digestible,
the tone of the book bordered on the
funereal in places.

The one thing which I found really
let the book down badly was its general
presentation; the paper was not par-
ticularly good quality which made the
small printing all the more difficult to
read and there was a veritable mish-
mash of different type faces which
made the pages confused and visually

unappealing. Many of the listings were
printed in grotty dot-matrix (fine for per-
sonal use but not suitable for a book),
making them tricky to read. I also found
that there seemed to be no consistent
pattern to the size and style of the in-
dividual sub -headings within each
chapter - so it was extremely difficult
to find your way about. This was fur-
ther compounded by the glaring omis-
sion of even so much as an attempt at
an index which is essential in a book of
this size.

The Verdict

As an example of the publishing
output of what is supposed to be a na-
tional society this book is pretty dire.
The 'thrown -together -on -my -home -
micro' appearance does a dis-service to
its contributors who obviously know
what they are talking about if only they
were given the chance to get the
message across clearly. It's worth buy-
ing only if you enjoy excavating for in-
formation and I give it 4 out of 10.

Data Box

BBC Master Series Provisional Prices
(inc VAT)

Master ET £399
Master 128 £499
Master Turbo Upgrade £125
Master
Master Scientific Upgrade £1,500

(" Available from 2nd quarter of '86)

Morris, J Amateur Radio Software, Pot-
ters Bar: RSGB, 1985

Price: £7.39 to members, £8.69 to
non members.

Available from:
RSGB Publications
Lambda Hbuse
Cranborne Road
POTTERS BAR
Herts EN6 3JW

To write to Micro' Net either:

Micro' Net
Ham Radio Today
1 Golden Square
London W1R 3AB

or:
Micro' Net
PO Box 49
Colchester
Essex CO3 3SF

or:
Prestel Mailbox No. 01 999 9045.
If in doubt, I'm the in the Prestel Direc-
tory.
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GREAT NEW SOFTWARE
The RX-4 Multimode receive program for

SSTV - RTTY - AMTOR - CW
No expensive hardware is needed. This program has everything
you want, including Text and picture store for isntant recall, save
and printer dump. Frequency scale and fine-tune adjustment for
accurate, easy tuning and a long list of other top features.
For SPECTRUM (not 16k), BBC -B, CBM64, VIC20 (+ at least 8k).
Tape only £25. Spectrum needs no hardware, the others use the
same interface as our RTTY/CW program (see below).

RTTY and CW TRANSCEIVE
You don't need a pricey terminal unit with our program, although
if you already have one it will perform superbly with that, too. Split
screen, type ahead, 26 saveable memories, auto CR/LF, preset -
baud rates and shifts, receives any shift automatically, autotrack
CW to 250 Wpm, QSO review to screen or printer and much
more.
For BBC -B, CBM64, VIC20 (+ at least 8k). Tape £20. Interfact kit
£5, ready-made £20 inc all connections (state rig). CW-only ver-
sion for SPECTRUM (no hardware needed) £12.
And superb programs for BBC -B, CBM64, VIC20, SPECTRUM,
ELECTRON
MORSE TUTOR Britain's best. Absolute beginner to over 40
wpm. Easy, effective, with full learning guide. Tape £6. For ZX81-
16k also.
LOCATOR, 0TH or Maidenhead locator or lat/long. Distance,
headings, contest points, converts between locator and lat/long.
Tape £7.
LOGBOOK Date, band, mode, call and remarks. Instant callsign
search. Screen/printer output. VIC20 needs expansion. Tape
£8.
RAE MATHS All the practice and testing you need. With com-
prehensive reference sheet. Tape £9. For ZX81-16k also.
Any BBC -B, CBM64, VIC20 program available on disc at £2
extra. BBC: state 40/80 tk.
Price includes VAT and p&p by return 1st class inland, airmail
overseas, Channel Island, Eire, BFPO Europe deduct 13%.

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

Tel: 0286 881886

KW TEN-TEC
CORSAIR II

NO FRILLS, "GIMMICKS", OR UNUSED
FACILITIES - FOR THE SERIOUS PHONE/CW

OPERATOR WHO WANTS THE LOWEST
NOISE, CLEANEST AND MOST SELECTIVE

AMATEUR hf TRANSCEIVER ON THE
WORLD MARKET.

Other KW -TEN TEC winners
The ARGOSY II phone/cw transceiver
The CENTURY 22 cw only transceiver

WRITE OR PHONE FOR DETAILS

KW TEN-TEC LTD
Vanguard Works, Jenkins Dale, Chatham, Kent, ME4 5RT

Tel: 0634 815173

NEXT
MONTH

100kHz And Down
Mike Bedford, G4AEE, looks at the VLF

end of the spectrum

Listening On
The first of a bimonthly column on the broadcast

bands on SW and MW.

HF On The Cheap

PLUS

Chris Lorek, G4HCL, reviews the
Yaesu FT690 and Icom IC505.

AFFORDABLE ACCURACY
Quality Multimeters from

Cirkit

ANALOGUE
HM-102BZ - 10ADC Range, 20kflArDC,
Buzzer, Battery Test Scale .......... £12.50
19 measuring ranges
HM -102R - Low end voltage & current
ranges, Jack for Audio my voltages ...511.00
20 measuring ranges
HM -1015 - Rugged, Pocket sized meter,
for general purpose use £7.50
16 measuring ranges

Battery, Test Leads. and Manual included
with each model.
Please add 154
for VAT and
60p for p&p

A

comprehensive
range of

Analogue and
(Pushbutton or

Rotary
Switched)

Digital Models

DIGITAL
HC -7030
0.1% Accuracy. Standard Model a39.50
HC -6010
0.25% Accuracy. Standard Model £33.50
HC -5010
0.25% Accuracy. TR Test Facility £39.50
DM -105
0.5% Accuracy. Pocketable £21.50

All models have lull functions and ranges and
feature. 3'/, digit 0.5" LCD display - low battery
indication - auto zero & auto polarity - ABS
plastic casing - DC AC 10amp range (not
DM -105) - Overload protection on all ranges -
battery, spare fuse, test leads and manual

Full details and specification from:

Cirkit Distribution Ltd
Park Lane, Broxboulne, Herts, ENIO 7NQ
Telephone (0992) 444111 Telex 22478

TRADE ENQUIRIES WELCOME
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Want to join in the fun on 70cm but
don't want to spend a fortune?
Nowadays 70cm FM black boxes
usually cost more than their 2m
counterpart, because components
and manufacturing standards are

system in many areas of the coun-
try. Look at a repeater map and
compare the number of boxes on
70cm to those on 2m. The reason
for the number of repeaters on 70
is that they are licensed as 'corn -

UHF Westminsters are ideal 'leave where they are'
70cm rigs for repeater and favourite channel use.

Chris I,orek, G4HCL, describes how to set them up
and improve the Rx sensitivity if necessary.

that bit more exacting. In the past,
few amateurs, bar the very rich,
would dream of buying a stand-
alone 70cm black box, there was
just not the activity to justify it.
Home-brew sets and transverters
from existing 2m or 10m equip-
ment were used and if you had a
contact that was not pre -arranged
or during a contest, you were very
lucky.

However, with time technology
improves and more amateurs get
onto the bands. The result is a

rather crowded 2m and amateurs
start to seek new pastures to have
a relaxed natter, the 'next band up'
being the most likely choice, of
course!

The Advantages of 70cm

FM activity on '70' started
mainly with converted radio-
telephone equipment. I was always
fascinated by amateurs walking
around rallies keeping in touch with
their friends with Pye PF1 pocket -
phones. Why UHF I thought? Sure-
ly it can't get as far as 2m? Due to
the shorter wavelength, 70cm pro-
pagation can get around built up
areas far better than 2m with the
majority of communication via
reflection from buildings. Just take
a look at your local urban police-
man and see what he has tucked in
his lapel - a UHF rig.

70cm FM opera. on has
become the community natter

munity' repeaters - you won't be
chased off for having a long infor-
mal QSO. Often everyone knows
everyone else and newcomers are
met with open arms. Because of

the improved penetration in towns,
you'll find that you only need a
small aerial when mobile to achieve
rock solid signals.

Get Some Gear

Having (hopefully) convinced
you of the joys of 70cm, let's set
you up with some gear. My first
70cm rig was a hand portable,
which I also used in the car and at
home into external aerials. The
limitations soon became apparent
and I was always tempted to leave
the set connected up in one place. I
couldn't justify the enormous cost
of a 'Jap' box which did far more
than I needed, so I decided to fit a
Pye Westminster, working on a
couple of channels, in the boot.

'Wessies' are seen at rallies for
anything from a fiver upwards, and
represent an ideal way to have
many pleasant informal chats. It is
a remotely mounted rig, with the
main unit being fitted wherever
convenient and linked to a small
control box via an 'umbilical' multi -
way control cable. The control box
contains the on/off switch, channel
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change, volume and squelch con-
trols. Having been designed for
mobile use, they operate from a
1 2V supply, drawing about 2 amps
on transmit and commonly give
around 4W output, although
transmitter circuitry has varied
slightly in the past. On receive, ex-
pect around 0.5uV for 12dB
SINAD, which is not fantastic by
today's standards but can easily be
improved.

Tracking Down Your
Wessie

As the Westminster is a range
of equipment, make sure you get
the right type! The UHF
Westminster comes, with just one
or two rare exceptions, in a remote
mount version only and is a few in-
ches longer than the VHF FM box.
However, there are some high
power VHF AM rigs around that
look exactly like the UHF set, so
read the small label rivetted to the
side of the case. If the set type says
'W15U' then you've found your
animal, if it says anything else then
look in last month's HRT and see if
you can wangle it as a bargain for
2m. If the label has been removed
then beware!

The set comes in 1, 3, 6 and
10 channel variants, but all the
control box channel switches go up
to 10 channels. To check, open up
the lids by giving the two end
screws on each lid half a turn each,
and count the number of crystal
sockets there are, two per channel.
Although you may not need it for
more than one channel at first, you
may wish to fit a simplex or club
net channel in the future. From
your home you may find you can
easily get into a further repeater, so
keep this in mind. It's a good
bargaining point anyway when
haggling at the rally stand!

Also make sure you obtain a
control box and lead in the deal,
these are an absolute necessity.
You may fit any 3-8 ohm speaker
and a dynamic microphone of
around 600 ohms impedance will
suit nicely. If these are included in
the sale all the better. The power
lead invariably gets lost on the
way, but ask for one in any case, it
will make the installation job easier.
You may even be lucky and get a
proper mount for the unit to stop it
sliding around under the seat or in

Table 1 70cm FM voice repeater channels

CHANNEL TX FREQ TX XTAL RX FREQ RX XTAL

RBO 434.600 13.58125 433.000 12.3250

RB2 434.650 13.582812 433.050 12.326388

RB3 434.675 13.583593 433.075 12.327083

RB4 434.700 13.584375 433.100 12.327777

RB5 434.725 13.585156 433.125 12.328472

RB6 434.750 13.585937 433.150 12.329166

RB10 434.850 13.589062 433.250 12.331944

RBI 1 434.875 13.589843 433.275 12.332638

RB13 434.925 13.591406 433.325 12.334027

RB14 434.950 13.592187 433.350 12.334722

RB15 434.375 13.542968 433.375 12.335416

the boot. I have never used these
as they require holes drilling in the
car, something I avoid whenever
possible. Plug connections for
these accessories are common to
the Westminster range.

Get Crystallised

Sort out what frequency you
want to use by asking around at the
local club or by taking a look at a
repeater list for your local box.
Table 1 gives the repeater frequen-
cies corresponding to the RB chan-
nel numbers as used in this coun-
try. Once this is done, calculate the
crystal frequencies if necessary ac-
cording to the formulae

Tx xtal (MHz) = Transmit Frequency
(MHz)/32

Rx xtal (MHz) = (Receive Frequency
+ 10.7MHz1/36

The crystal can size is HC6/u.
Quote the UHF Westminster when
ordering to ensure the correct
loading is supplied. Some crystal
firms state they supply the correct
crystals 'ex -stock', if purchasing
from these firms then ensure you
quote the correct crystal frequen-
cies. The reason for this is that the
UHF Westminster is made in two
frequency ranges: 402-435MHz
and 450-470MHz. The latter
usually appears on the surplus
market in this country. However,
the receiver crystal multiplier is ex-
actly the same between ranges,
with the same overall tuning range.
On 402-435MHz positive side in-
jection is used; on 450-470MHz
negative side injection is used. Try-
ing to pull the many stages of this

board down in frequency could
possibly lead you to a few pro-
blems.

Don't be fobbed off by the sup-
plier saying "Oh yes, your set is
'high UHF band' so you need these
crystals," they are talking a load of
rubbish! Hopefully, this advice may
save you the trouble experienced
by many amateurs in the past who
tried to make the sets tune to their
best performance, and perhaps
suppliers will start stocking the cor-
rect crystals?

Getting It Transmitting
Readers of my recent articles

will be familiar
getting sets tuned up. If you have a
workshop full of test equipment
then all well and good, but
remarkable results can be achieved
with a multimeter, cheap power
meter and a filed down matchstick
or plastic knitting needle, together
with some help from other
amateurs on the band or a local
repeater.

Connect the set up, plug your
crystals in and switch on. Take a
look at board 12, the Tx modulator/
driver. Set your multimeter to a low
voltage range (around 1.5V) and
connect the negative lead to the
supply negative, positive lead to
board 12 TP1. Throughout the
transmitter alignment you must
keep the Tx keyed of course, you
will find a handy push button for
this purpose on the front panel of
the set. Carefully tune L1 and L2
for maximum voltage reading with
your home made adjusting tool. If
you have difficulty in getting a

'peak' then try tuning L1 for a max-
imum diode probe reading at the
junction of C1/L1, and L2 for max-
imum at the junction of C5/L2.
Back to TP1 with the multimeter,
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Fig.1 The Tx alignment on a later
model PA.

and tune L3 for minimum; retune
L1 and L2 for absolute maximum.
Move to TP2 and tune L4 for max-
imum reading, then L3 for max-
imum, then L5 for minimum.

Transfer to TP3, tune L6 for
maximum, then L5 for maximum,
and then L7 for minimum. Are you
getting the hang of it now? Go to
TP4, tune L8 for maximum, L7 for
maximum, then L9 for minimum.
Easy isn't it? Finally on to TP5, and
tune L10 for maximum, L9 for max-
imum, and L1 1 for minimum.

By now, you should be able to
hear a signal on an adjacent 70cm
receiver from your Westminster.
Take this opportunity to give the
relevant crystal trimmer a 'tweek'
to give you the best received signal
(least distortion on speech modula-
tion).

There have been two types of
PA in common production, an early
model with two output transistors
and a later one with a single
heavier -duty transistor. They can
be identified by the number of ad-
justment holes in the PA screen and
both types are shown in Fig.1. Fit a
50 ohm load to the aerial socket
with some form of power detection
in line, this can be a power meter,

0
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0

C15

TP1

C6

0

0 C14
0

C18

C23 0 C22
0 0

C27e C28

TP2

TP3

TP4

TP5

Fig.2 The early model Tx alignment
points.

absorption wavemeter, or loosely -
coupled diode probe. For ad-
justments on the PA board you will
need a flat screwdriver blade
shaped tool made, again, from a
non-metallic material.

Early Model PA

Initially set C14, C18 and C27
to minimum capacity (vanes
unmeshed) and C6, C8, C1 5, C22,
C23 and C28 to mid capacity
(vanes half -meshed). Set your
multimeter to a low DC current set-
ting, preferably around 0.25mA,
and connect the positive lead to
board 13 (PA stage) TP1. Tune
L1 1 and L1 2 on board 12 for max-
imum, then L2 on the PA board for
maximum. Moving to TP2, tune C6
and C8 for maximum reading. On
TP3, tune C14 for maximum.
Transfer to TP4 and tune C18 for
maximum. Hopefully by now you
should be able to see some indica-
tion of output power, so tune L1
and L2 on the aerial filter (module
1 3) for maximum - you will need a
pair of small pliers for these ad-
justers. You may find a diode probe
or adjacent receiver with S meter
useful if you cannot get a reading

straight away. I have found those
cheaper in -line power meters with a
sensitivity control to be very useful
for initial tuning, they can detect a
few milliwatts of power on 70cm
at maximum sensitivity. I have lost
count of the number of times the
needles have hit the end stop at
this setting!

Tune C22 and C23 for max-
imum on TP4 - you will find these
both tune at around the same
capacitance each. Then retune C18
for maximum. Return to TP3 and
tune C15 and C14 for maximum.
Back again to TP2 and retune C6
and C8 for maximum. Now we can
start tuning for maximum smoke
out of the aerial socket. Monitoring
the output power, tune C28, then
L1 and L2 on the aerial filter, then
C28 and C29 for maximum power.

Late Model PA

This one is a bit less tricky! In-
itially set all trimmers to their mid-

capacity setting (vanes half -
meshed). Set your multimeter to a
low DC current setting, around
0.25mA is ideal, and connect
positive to TP1 on the PA (board
13). On board 12, tune L11 and
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Fig.3 How to align the receiver.

L12 for maximum, then on the PA
board tune C1 and C2 again for
maximum. Transfer to TP2 and
tune C7 and C8 for maximum. On
to TP3, tune C13 for maximum and
C20 for minimum. On the aerial
filter (module 14), using a small
pair of pliers, tune L1 and L2 for
maximum on the output power
meter, (have a look at the early
model adjustments for a few hints
if in difficulties here). Now tune
C20 for maximum output power.
Going back to TP3, tune C1 5, C13,
C8 and C7 for maximum current.
Retune L1 and L2 on the aerial filter
for maximum output, also C22 and
C20 again for maximum. You may
repeat the PA tuning procedure to
get the last possible milliwatt out if
desired.

All that now remains is to set
up the frequency, if not already
done, and the peak deviation. If you
have a frequency counter capable
of resolution at 70cm then by all
means use this; if not an on -the -air
check with a friend works
wonders. Adjust the trimmer adja-

cent to the crystal in use for correct
frequency, with a non-metallic ad-
juster. The peak deviation should
be set to 5kHz, by adjusting RV1

on board 10. With 25kHz channel
spacing ex -commercial sets, this
will already be near the required
level, but very early (and rare) sets
may have been used on 50kHz
channel spacing with 1 5kHz devia-
tion and will sound very distorted
unless you turn the deviation
down. The best way of setting
deviation is with the help of a
fellow amateur on a repeater by
comparing your 'loudness' with
that of the repeater's - your
amateur friend quickly switching
between repeater output and input
frequency. Note that this is a peak
deviation adjustment only, mic gain
on the Westminsters is fixed.

Receiver Alignment

Set your multimeter to a low
voltage range, with the negative
lead connected to supply negative.
Ensure you have the correct fre-
quency crystals plugged in and if
aligning for several channels switch
to the one nearest the centre of the
total frequency range. Connect the
multimeter positive lead to board 5
TP1, and using the tool made for
the Tx driver board, tune L3 and L4
for maximum reading. Transfer to
TP2, and tune L6 and L7 for max-
imum. Finally on TP3, tune L9 and
L10 for maximum.

Now we go onto the front end
module (module 16), the large
silver-plated block with several
metal adjusters sticking out of it. If
you have a diode probe use it on

fHE ToNe o'Sc. L 12. I4Eg-E is oreAit-rep IN/ -111E SaJCE1--£ Nine -
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Fig.4 If you want to improve your
receiver sensitivity, changing these
components on your front end board
will help.

the junction board of R7 and C16,
and tune C18 on module 16, and
C25 on board 5, both for max-
imum. If not, you will need to tune
these later for best received signal.

Find a strongish signal on your
crystalled frequency. You will need
to be able to reduce this in some
way, either by progressively turn-
ing a beam off direction, or moving
an indoor aerial around for
minimum signal. I have found the
third harmonic of my 2m rig works
very well as a signal for initial tun-
ing. First of all, net your crystal on-
to frequency by tuning the trimmer
adjacent to the appropriate crystal
for best reception (least distortion)
on a strong signal. You may like to
monitor the voltage on board 3 TP3
while receiving a signal, setting the
crystal trimmer for 0 volts reading,
this will net it precisely. If a diode
probe was not available earlier, ad-
just C1 8 on module 16 and C25 on
board 5 for best quieting signal -
reducing signal level as necessary.

On module 16, adjust C10, C7,
C2, C1 and L7 for best quieting
signal - reducing signal strength
as required. Readjust C1 8 and C25
on board 5 again for best quieting.
Go through the procedure again to
ensure the best sensitivity possible,
doing the final test on a weak off
air signal such as a distant repeater.

The IF and squelch stages will
have already been aligned if the set
has come out of commercial ser-
vice, so there is no need to adjust
anything here. Beware of the idiots
who advise 'twiddle everything un-
til you get results', let them get on
with it while you align it properly.

You'll be having QSOs while they
are still trying to hear something.

Improvements
At this point you will have a

working set, which may have a
receiver somewhat lacking in sen-
sitivity when compared to the
latest equipment available.
However, in the majority of cases it
will be perfectly satisfactory so
please, try it first. If you would like
to improve the receiver sensitivity
by a few dB, you may like to per-
form the following modifications
which have been successfully im-
plemented by the author on several
W1 5U sets in the past. These will
improve the receive performance
from 0.4/0.5 uV to typically 0.25
dB SINAD.

1. Remove the front end (module
16) metal cover, and add 1/3 of a
turn to each of the five large coils,
using thick (1 2 SWG) copper wire,
preferably silver plated.
2. Replace the two BF1 80 tran-
sistors mounted on the inner
screens with BFY90 transistors,
soldering the BFY90 screen con-
nections to the metal screen of the
module. Keep the leads as short as
possible.
3. Replace R1 and R4 with 12k
resistors.
4. Replace R2 and R5 with 4k7
resistors.
5. Replace R3 and R6 with 820R
resistors.
6. Add a 2uF2 16VW capacitor
across the supply connections ad-
jacent to R7.

Fit the cover back on, ensuring
the screws are tight, and re -tune
the front end stages for best perfor-
mance as described in 'receiver
alignment'.

Want a Repeater?

Budding repeater group
technical whizz -kids may like to
know that the W15U will make an
excellent repeater! There is, in fact,
a Wessie with talk -through
facilities. Hence you will see on the
front panel there is space for an ex-
tra BNC connector. Fit one, wire
the transmitter aerial filter output
direct to its adjacent socket and the
other socket direct to the receiver
front end. You will now have a
spare coaxial aerial relay to use for
your aerial system. Disconnect the
wire from pin 7 on board 9, the
voltage regulator unit. This is the
mute line that inhibits the receiver
on transmit, and will allow
simultaneous Tx/Rx. Receive audio
may be taken to the repeater con-
trol logic from the top of the
volume control, with Tx audio be-
ing fed directly to the mic connec-
tion.

Good RF isolation is already
provided in the W15U by the in-
herent screening between Tx and
Rx stages, being built on opposite
sides of the main chassis. Tx key-
ing may be performed with an open
collector NPN transistor
connection No 3 down to OV. Rx
squelch output may be taken from
pin 9, board 9, which goes to 1.1V
on squelch open, and 9.0V when
squelch is closed.

And Finally . . .

I have had several letters and
calls from amateurs regarding this
series. Apart from the compliments
which I must thank you for, the
main questions asked were "Where
can I get the sets from?". The best
bargains really are from rally and
junk sale stands - I sometimes
think that price bartering with the
stall holder is half the fun.
However, for those unable to visit
these, the following dealers will,
I'm sure, be pleased to help out:

B Bamber Electronics,
5 Station Road,
Littleport,
Cambs. CB6 1 QE
Tel. (0353) 860185

Garex Electronics,
7 Norvic Road,
Marsworth,
Tring,
Herts. HP23 4LS
Tel. (0296) 668684
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QUARTZ CRYSTALS
STOCK CRYSTALS

CRYSTALS FOR 2 METRES
HC25 £2.15 FOR ONE CRYSTAL £1.96 WHEN 2 OR MORE PURCHASED
HC6 £2.15 FOR ONE CRYSTAL £2.05 WHEN 2 OR MORE PURCHASED

TX CRYSTALS RS CRYSTALS CHANNELS IN STOCK
HC6/U 8MHZ 30PF : 44 MHZ SERIES RES : RO TO R7,S11, S20 TO S23
HC25/U 12MHZ 30 & 40PF : 44 MHZ SERIES RES : RO TO R7 S8, TO S23 & S32
HC25/U 18 MHZ 25 & 20PF : 14/15 MHZ 20& 30 PF . RO TO R7 S8, TO S23& S32
HC25 : SCANNER XTLS (NOT SR9) ._ RO TO R7 S8, TO S23 & S32

full list available on request please send SAE.
4 METRE CRYSTALS FOR 70.28 IN HC8/U AT £2.40 each
TX 8.78250 RS 29.78000
70CM CRYSTALS £5.00/pr or £2.50 each
For Pye PF1 PF2 & PF70 series Wood & Douglas and FDK MULTI Ull COrne
SUB(433.21 SU20 RBO RB2 RB4 R66 RB10 RB11 R613 RB14 R815. and
ALSO for MULTI U11 ONLY SU16 SU18
CONVERTER CRYSTALS IN HC18/U AT £2.85 each. see Us at
22.000, 38.666, 42.000, 70.000, 96.000, 101.000, 101.500, 116.000
FREQUENCY STANDARDS £2.75 each the NEC
HC6/U 1000kHz 3.50 MHz 5.00 MHz 10.000 MHz 10.700 MHz

Also HC6/U 455 kHz £3.25 each
HC18/U 10000kHz 7.00 MHz 10.70 MHz 48.00 MHz 100.00 MHz April 5th
TONEBURST, I.F. & MPU CRYSTALS IN HC18 £2.25 EACH
7.168 MHZ (For 1750 HZ Tone), 10.245 (for 10.7 I.F.)
3.2768 5.0688 14.3180 15.00000
YAESU CRYSTALS for FT101's FT901 & etc £4.00 each
Many available ex stock (A list is available on request pse send S.A.E.)

/6th

FUNDAMENTALS
FREQUENCY RANGE

5 TO 50 kHZ
50 TO 150 kHZ

150 TO 500 kHZ
160 TO 999 kHZ

1 TO 1.5 MHZ
1.5 TO 2.0 MHZ
2.0 TO 6.0 MHZ

6T0 21 MHZ
21 TO 25 MHZ

PRICE
£21.00
£11.00
£7.80

£11.90
£10.75
£5.10
£4.75 DELIVERY
£4.55
£6.50

MADE TO ORDER CRYSTALS
OVERTONES

FREQUENCY RANGE
3rd OVT 21.00 TO 65.00 MHz
5th OVT 60.00 TO 110.0 MHZ
5th OVT 110.00 TO 125.0 MHZ
7th OVT 125.00 T0175.0 -MHZ

2.0 TO
5 TO
1 TO

175.0 MHZ 2 TO 3
999.9 kHz 6 to 8

1.499 MHz 3 to 4

PRICE
£4.55
£5.10
£7.40
£10.00

weeks
weeks
weeks

Unlessotherwiserequestedfundamentalswillbesuppliedfor3Opf loadcapacitanceandovertonesforseries
resonant operation.
HOLDERS:- PLEASESPECIFY WHENORDERING- else HC25/U suppliedforXTLSabove3 MHz HC13/U
6-200 kHz HC6/U & HC33/U 170 KHz-175 MHz HC18/U & HC25/U 2-175 MHZ
DISCOUNTS: Priceonapplicationfor1O+unitstosamefrequency/spec.orbulkpurchasesof mixedfrequen-
cies. We supply FREE xtals for use in U.K repeaters.
COMMERCIAL CRYSTALS: available on fast delivery and at competitive prices. Please sendfor list stating
interests
EMERGENCY SERVICE: for XTALS 1 10 125 MHz. Add the surcharge for each XTAL Days refer to working
days. 4 days +£126 days +£7, 8 days +£5, 13 days +£3.
CRYSTAL SOCKETS HC25 £0.20 ea. HC6 £0.25 ea. MINIMUM ORDER CHARGE £1.50 unless ordered
with crystals
TERMS: Cash with order post Inc to U.K & ireland. Cheques & P.O.'s to QSL LTD.
A stamped addressed envelope with ALL enquiries please.

P.O. Box 19 ALL PRICES ARE Telephone: 01-318-4419 24Hr Ansafone: Dartford (0322) 330830
Erith EX VAT PLEASE ADD 15% Telex: 8817271 GECOMS-G (Attention QUARTSLAB)
Kent DA8 1 LH
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GAREX (G3ZV1)
Specialists in used Pye

Radiotelephone equipment and spares
Extensive range of guaranteed parts for Cambridge,
Vanguard, Westminster, PF70, Olympic, Europa,
Whitehall, Mascot, etc.
Suppliers to Emergency Services, Government and
Public Authorities throughout the world.
Full range of REVCO VHF/UHF ANTENNAS suitable
for P.M.R. and Amateur bands. Visit our stand at
Amateur Radio Shows and Rallies to see the full range
at special "post free" prices.
DON'T FORGET THE N.E.C.: 5th & 6th APRIL 1986

for free extensive list (please state product range
required)

Established over 20 years.
We regret that we are normally unable to provide a
technical data service: manuals, circuits, etc. (refer to

articles in "HRT" for information)

MAIN DISTRIBUTOR OF REVCO PRODUCTS
PRICES INCLUDE UK P&P and 15% VAT

Goods normally despatched by return
VISA

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING,

HERTS, HP23 4LS
Phone 0296 668684. Callers by appointment only

I/AP/ allto,40. 4111../411./411/40..../1.11, Ap /ay./do/

Armstrong
Kirkwood
Developments

2MTR PRE -AMP
18db of gain. Fail safe circuit.
Min. 25 watts through power.
S0239 connectors

Only £24.95
Both products carry a
2 year no quibble guarantee.

ALSO AVAILABLE FROM MOST LEADING AMATEUR RADIO DEALERS
Prices include VAT, postage 8 packing.

(Prop.) J.W. ARMSTRONG
10 Willow Green, Graham Park Estate, London, NW9. Tel: 01-205 4704

VHF/UHF ABSORBTION1
WAVEMETER

Covers 120-450 MHz. Extremely
sensitive. Low profile. Requires
PP3 battery Only £24.95

AAAAAILAA
The name forwavemeters, pre -amps
and rf filters

REG WARD & CO LTD South Wests
1 Western Parade Largest Amateur
Axminster Devon EX13 5NY Radio Dealer

AuTm0A,SED Offical Agents Yaesu, Trio, Icom, FDK.
:Complete range stocked:

:Full demonstration facilities:
YAESU :Mail/Phone orders on all items:

:Barclaycard, Access, Instant Credit: DEALE

Ancillary equipment: Adonis, AKD, AOR, Bencher, BNOS, Cap. Co. Datong,
Diawa, Drae, Hansen, Hinound, JIL, Kempro, Microwave Modules, Mutek, SEM,

Snare, Tolcyo Hypower, Tono, Toyo, Welz, Wood & Douglas
Aerials by: G. Whip, Hygain, Jaybean, Mini Products, Rexco, TET, Tonna.

New complete range Wood & Douglas Kits
TAU Tuner SPC 3000ICOM

Cables, plugs, sockets, insulators, etc.
Opening hours' Tues-Sat 9.5.30 (lunch 1-2) Closed Mondays

APPROVED

RIO

Tel: Axminster (0297) 34918

FOt

The Spring '86

Cirkit CATALOGUE
IS OUT NOW!!

Now
larger
than ever
- 144 pages!

New Products include:
Transverter for the new 6m amateur band.

Low cost modem and peripherals
for the Amstrad CPC computers.

Four discount vouchers with each catalogue
Send for your copy today

Cirkit Distribution Ltd
Park Lane, Broxbourne, Herts ENIO 7NQ
Telephone (0992) 444111 Telex: 22478
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Anyone who has worked on the HF
bands for more than a few years
must have wondered why
amateurs using similar gear and
antenna systems can show such a
great disparity in their DX
achievements. Operator expertise

located in the Harlow area. This
chap could hear and work things
that no one else could touch until
eventually he was obliged to move
from the district. Since then he is
seldom heard on the band and has
had scant success despite every

There's more to DX propagation than just the
weather and the sunspot cycle. Other little known

factors can and do play a part as John Heys,
G3BDQ, explains...

and obvious local factors - being
gasholders or blocks of steel -frame
flats - will obviously contribute
towards success or failure on the
HF bands; but it can be galling to
hear another station located a

couple of miles away which has no
obvious advantages working DX
hardly audible at the home QTH!
This is particularly upsetting when
5 and 9 reports are being swapped.
The unknown mysterious or "X"
factor has even turned some keen
operators away from the hobby and
perhaps pointed them towards a
more predictable pursuit.

A move to another QTH may
either be disasterous or a Godsend.
The altitude of a HF station seems
to be largely irrelevant - the siting
of many important commercial or
Government radio stations
operating below 25MHz shows this
to be true. Above 25MHz results
seem to depend more upon altitude
and take off, and of course above
60 or 70MHz this becomes
paramount. A proximity to the
coast is important, especially on
the lower frequency bands. If a

station is within five wavelengths
of the shore there will be an
enhancement of DX potential. Top
Band enthusiasts are advised to
find a QTH which puts them within
half a mile of the sea.

Some time ago, there was a
very successful 1 60 metre
operator whose station was

attention to his antenna and ground
system.

Soon after he left Essex
another station holding a G4 call
moved to a QTH within a few
hundred yards of the house where
the former 'wizard' had lived. This
newcomer soon discovered that he
too was able to work fantastic DX
on 160 metres with simple earth
and antenna systems.
Unfortunately he too was obliged
to move on to a spot some 25 miles
north and very quickly he found
that by using the same gear, a

similar antenna and earth
arrangement, he could no longer
remain within the top DX ranking of
Top Band operators. I recently
learned that he is moving QTH yet
again so wish him every success
this time in his choice of site.

When driving and listening to
MF and LF broadcast stations you
soon recognise inexplicable
changes in received signal levels.
Fairly close to the writer's QTH, on
the A21 between Robertsbridge
and Hurst Green in Sussex, there is
a spot where all received signals
diminish markedly and where the
weaker stations vanish. This place
is not down in a hollow or in a

valley but is high up with
unrestricted views in most
directions.

A similar 'deadspot',
discovered many years ago when
working Top Band mobile, was half

way up a hill near the village of
Dallington. A few feet higher or
lower, the Hastings 'boys' were S9
plus, but at the 'deadspot' they
were hardly readable. Some of the
locals attributed these two
examples to possible underground

The indicator shows how much the long
wire aerial height has varied over the
years.
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deposits of iron ore. This has not
been proved to be the case
however. Similar 'dead -spots' are
known of all over the UK; most of
them being in parts of the country
where there is no chance of there
being any underground mineral
deposits.

There are also places where
both received and transmitted
signals are stronger than average.
It is not generally known that there
are many sites in the Nottingham
area which seem to enhance
amateur DX operation. On many
occasions I have discussed this
with overseas stations who often
say that signals from Nottingham
and its environs are usually the best
from the UK, of course some
Nottingham amateurs will dispute
this, but they may be unfortunately
located just outside the 'zones of
enhancement'. There must be a
logical reason for such deviations
both above or below the norm. It is
hoped that the remainder of this
short article will point the way
towards an answer.

Tectonic Influences

In July 1974 the publication
'Radio' carried an article by V.
Kanevskiy, UL7GW, which outlined
his experiments into the long
distance propagation of low fre-
quency amateur signals. His work
has been highly regarded by scien-
tists.

To find out more of his theories
and results one should turn to
'Radio Communication' September
1979. Here Kanevskiy shows that
stations situated near belts of
tectonic disturbance lie deep
underground regions of stress
often relating to earthquakes and
volcanic activity) are able to
communicate very easily along the
axes of these belts - particularly to
DX stations located on similar
major fault lines. He provided a map
showing the lines of stress in the
earth's crust and this clearly
indicated areas where long
distance H F and LF
communications are most likely to
be achieved. California, the entire
eastern seaboard of the USA, all
around the Mediterranean, down
the western side of South America
and much of Asia are all earth
stress areas. Even the British Isles
and the western part of
Scandinavia are included as 'good'

This shows how to search for the Ley Lines if they cross your land. The prin-
ciple is similar to water devining except the ash twig is replaced with a length of
ferrous metal which is of course affected by the magnetic field. The coaxial
connection is by a simple diode probe.

areas on UL7GW's map.
His experiments also included

cases of multiple 'around the
world' radio echos which
sometimes had a delay time as long
as 10 or 15 seconds on the
3.5MHz band. Just recently,
January 1986, I was involved in a
three-way inter -G QSO on 160m
with G3SED and G3YRO when a
similar event took place. At

frequent intervals our signals
showed an echo delay of about half
a second, which represents a signal
path of some 90,000 miles.
Kanevskiy feels that such long
delay propagation at LF is caused
by a circular propagation path
acting almost as a waveguide into
which signals can enter when
conditions are propitious. These
circular paths are linked to the
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RF burns can occur on surrounding ground around long standing high power aerials. The RF can completely
sterilise the ground. The rings are proportional to the frequency operated on.

areas of tectonic disturbances in
the earth's crust, and in the case of
1.8MHz such paths would be in the
'darkness zone'.

The geology of the British Isles
is rich in variety; a look at a

Geological Survey map of almost
any area will reveal many fault
lines. These indicate where a
section of underlying rock has
slipped down and has left a region
of considerable stress and
instability. Most of our minor
earthquakes are generated when
there is a movement, often only an
inch or so along one of these rock
faults.

Most rocks contain quartz in
crystalline form and the
tremendous pressures along or
close to geological faults can
induce piezo-electric effects. The
frightening but rare phenomenon of
ball lightening is now firmly linked
to earth movements - it has even
been reproduced under laboratory
conditions. In some way yet
unexplained it appears that along
geological fault lines, particularly
where the rocks contain a

considerable proportion of quartz,
the propagation of radio signals is
enhanced.

'Dowsers', also known as
Diviners, are people with an ability
to locate underground
discontinuities (commonly water,
pipes or cables), they can also
follow the lines of rock faults. Such
seemingly esoteric techniques
involving apparatus no more

complex than a bent twig, have
been known for centuries, and their
use dates back to pre -historical and
Megalithic times.

Ley Lines

There is now a growing
awareness of the so called 'Ley
Lines'. These are straight lines
which link certain surface features
such as Neolithic stone circles,
burial mounds or barrows, ancient
churches, stone crosses, blind spr-
ings and even the junctions of an-
cient trackways. It is thought that
early man positioned these lines us-
ing dowsing and simple line -of -
sight marking with rods after first
locating their position from the ef-
fects of the rock faults below the
surface.

It has been discovered that a
form of electrical energy remains
along identified Ley Lines and that
this is concentrated at stone circle
sites that seem to behave as
'capacitors'. Many experiments
have shown that radio reception
within ancient stone circles is ab-
normal - usually much better than
that found outside the sites. Ley
Lines are normally no more than a
metre in width so siting is critical.

One , of the well known
Southern Leys begins at Wilm-
ington in Sussex and after running
through the 'long man' (a huge
figure cut into the turf who seems
to hold two Ley Line sighting poles)
on towards a tumulus or burial

mound more than two miles away
in Friston Forest. Another well
known Ley starts at Hawkhurst and
runs into Sussex through Flimwell,
Stone Cross, Mark Cross, Pillow
Mounds (burial sites on to Wych
Cross then on eventually all the
way to Glastonbury Abbey. There
is, interestingly, a 14 mile long Ley
Line starting at Oxton near Not-
tingham which runs up to the east
of Sherwood Forest near
Mansfield. Nottinghamshire
amateurs please note!

It lies outside the scope of this
article to say more about Ley Lines
and the curious may like to read
some of the vast amount of
literature on the subject. Some of
this is listed at the end of the
article.

The writer is very fortunate in
being located on a minor Ley Line
and there is also a geological fault
together with a blind spring in his
garden. Such features have no
doubt contributed towards his suc-
cess on the amateur bands.

Earth Pollution

There is another 'earth'
phenomenon that seems to affect
radio propagation and which is a
variable or non -constant factor.
This seems to be actually induced
by the radiation of power from a
transmitting antenna. This radia-
tion gradually reduces the propaga-
tion effectiveness of the station.
The deterioration will return back to
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normality if radiation is stopped for
several years. Many amateurs have
confirmed my own research into
this effect, for after several months
of use with a transmitter running at
least 100 watts an antenna
becomes less and less effective for
long distance communication.

A simple remedy is to put up a
different antenna pattern of radia-
tion. There will then be a change in
the earth current pattern and this
new antenna will be useful for a
few more months until it too falls
off in efficiency as a long distance
radiator. Just moving the supports
of an antenna by a few feet will ob-
viate the need to change the actual
antenna and such a move will 're-
juvenate' the antenna. I have
devoted much time and effort over
my forty years on the air to chang-
ing and testing different antenna
systems. No HF antenna I have us-
ed has remained the same for more
than about a year.

I well remember the late G6QB
telling me that he actually heard the
opening up of all our British broad-
cast stations. Initially they used
quite low power levels (seldom

more than 5kW and often much
less) yet in South London even sta-
tions such as Newcastle and Edin-
burgh were tremendous signals on
a single valve receiver. Their signal
strengths diminished fairly rapidly,
and even when these stations
greatly increased their powers they
were never so strong again. It
seems that there is a strange 'earth
pollution' factor at work here, and
more research should be centred
upon this problem.

Conclusion

When moving to a new QTH or
choosing a good site for Field Days
or portable work it might be as well
to first investigate some of the
points touched upon in this article.
Some HF sites are renowned for
their effectiveness and they have
enabled some clubs and groups to
do very well in competition. Other
sites are a disaster as most of us
know only too well. Before you
make any site change decisions
take a look first at your area
Geological Survey map to find the
fault lines. Also study the location

of the Ley Lines by first reading up
the subject and researching
yourself with a large scale map and
a straight edge. Good hunting!
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Finally, research has shown that geo-
physical influences upon HF propaga-
tion seem to be more intense in the
spring with a peak around early April.

Good Hunting!

SCANNERS
A VHF/UHF

LISTENERS GUIDE

Peter Rouse GU1 DKD
The one accessory a scanner owner cannot do without

This book is the most comprehensive guide ever
published in Britain to explain in simple terms how the VHF
and UHF bands are split up between different users. It is
aimed at the non -technical scanner user be they
amateur, enthusiast or professional communicator,
The first complete British guide to listening -in on
VHF/UHF communication covers:

 Equipment, accessories and aerials
 Basic radio theory including how

far signals travel, modes and
Simplex/Duplex.

 How to install and use equipment
including base stations, mobiles
and portables.

234mm x 156mm 160 pages £7.95
ISBN 085242 880 4

 Full British bandplans from 26-1300MHZ including
aviation, marine, amateurs, emergency services,
satellites (amateur, military, communication,
navigation, and weather including cosmos and
NASA shuffle frequencies), cordless phones, cellular
radio, beacons, pagers, message handling, private
mobile radio (PMR), radiomicrophones, telemetry,
industrial, scientific, medical, etc.

 The language of the airways.
How to interpret what is said
when 'RT procedure' is used.

ARGUS
BOOKS

HOW TO ORDER By Post
 Please charge my Access/Mastercard/BarclaycardNisa
 Delete as oPPol..te

Indicate Ste required, complete the details below and
return the whole form to: I I

Argus Books Ltd Freepost
Hemel Hempstead, Herts, HP2 4SS
(Please odd 10% part postage & packing min 50p)
I enclose my remittance for £

By Phone Telephone (0442) 41221 Ext 262
Quote Access/Mastercard/
BarclaycardNisa No.

Signature

Name

Address
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Due to a combination of factors,
Tau Systems ceased trading in
early 1985 and the production of
their SPC3000 ATU thus came to
an end. Tony Johnston, G40GP
and designer of the ATU, had
parted company with Tau some
time previously but decided to
manufacture antenna tuning units
on his own and under the name of
Cap. Co. Electronics Ltd. This is a

user review of his SPC300 ATU,
which Tony has been selling for
some six months now.

My first impression on seeing
and handling the new unit was that

birth to a

ft:DgE@
7koQnn

LLI-Tes

theoretical circuit is shown below.
This format gives substantial har-
monic rejection, superior to many
other popular types of ATU.

The construction of the
SPC300 is solid and made to last.
The mainframe end plates and roller

With nine HF bands now being available to radio
amateurs, many have turned to end fed wires to

give all band coverage. Ken Michaelson, G3RDG,
investigates an ATU which will load anything from

a hat stand to a halfwave on 160-10m.
new baby. The physical size is
much reduced, the SPC300 being
12" deep by 31/2" high by 123/4"
wide and weighing approximately
14Ibs. The cabinet is constructed
of steel, which is coated in grey or
black epoxy polyester, giving an
extremely tough and scratch
resistant surface whilst the front
panel is in satin finish aluminium,
giving a pleasant appearance.

What's Inside

The ATU circuitry is based on a
design by Douglas De Maw, W1FB,
and the various components are in-
corporated in a special mainframe
which ensures that the 'Q' of the
inductor, L1, is of a high order as
there is only one common link or
tap and the windings on the induc-
tor are tapered. SPC stands for
series/parallel capacitance and the

coaster inductor are constructed of
resin bonded laminate and the
mainframe tiebars are of acetal rod,
the latter an alteration from the
original SPC3000 where the
tiebars were made of metal. Tony

Johnston discovered with the aid
of a spectrum analyser, that the
metal tiebars played an important
part in introducing unwanted in-
ductance on the 10m band.

The stator and rotor blades of
the capacitors are constructed
from high grade NS4 alloy and all
other parts are made from solid
brass.

A further modification has been
made from the original SPC3000
on the roller coaster. The profile of
the rolling wheel has been
deepened so that it is now
impossible for it to roll off the
windings in its 'stop' position. Both
C1 and C2 have slow motion drives
with a calibrated scale over 100
degrees and the inductor has a
digital 'turns counter', controlled

TX

Cl
200p

Li
28uH C2B

200p

C2A
200p ;

D. AERIAL

The circuit diagram for the SPC300 and SPC3000
antenna tuning units.
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by aluminium knob of 35mm
diameter. This latter is
unsatisfactory in my view as I

found it very frustrating and fiddly
to use when turning the inductor
from one end to the other when
changing bands. An annoying side
effect of this action was a

considerable aluminium deposit
coming off on one's fingers from
the knob. I understand that it is the
intention of the manufacturers to
supply a knob with a crank type
handle on future units which should
allow a speedy and clean move-
ment from one end of the scale to
the other. The counter has 10 turns
for each rotation of turn of the
inductor and it is possible to set the
counter to give the accuracy of one
hundredth of a rotation.

I connected up the unit to my
antenna, which is a inverted 'L'
consisting of half an 80/40m trap
dipole fed against a poorish earth
system via 50 ohm coaxial cable.
The operators manual states that it
is necessary to tune the transmitter
into a 50 ohm load first, and then
tune the ATU for, hopefully, a 1:1
SWR. This I did. I then attempted to
tune the transmitter to a 1:1 ratio
by operating the rig at a low output.
Taking the figures given in the
manual as a guide, I very quickly
got the meter down to 1:1. It was
interesting to observe the
sharpness of the tuning and the
increase in signal strength as the
system came into resonance. Of
course, on 80 and 40 metres, I did
not expect any trouble in matching
my aerial system but to test the
ATU I tried other bands,
remembering the very unusual and
unsuitable antenna I was using.

Testing On Other Bands

I was able to get near enough a
1:1 ratio on all bands, including
1 60m. I could tune the system suf-
ficiently well on 160m to get a con-
tact on SSB with another amateur
in Birmingham. I often suffer from a
constant 'frying' type of in-
terference when operating on 80m
and this was reduced considerably
when using the SPC300. It is
essential that a dummy load and a
SWR meter be used in conjunction
with the SPC300 and you should
take this into account when com-
paring prices with other ATUs.

In addition to using the unit as
series/parallel circuit which is its

The 'baby' SPC300 with its lid off.
standard form, the equipment is so
versatile that it can be transformed
into six different configurations by
altering the links on the front and
rear of the module to match almost
any antenna. The six circuits are
'series L and C match', 'L and C
match', 'transmatch', 'Pi', 'L' and
'T' matches.

Although it would appear that
the mechanical standard of
manufacture is perhaps unne-
cessarily substantial when one
considers the relatively low power
used by most amateurs, there is
little doubt in my mind that when
one has purchased this unit, there
will be no need to think about ATUs
again and I can't see it ever wearing
out! The pity is that there is no
dummy load and SWR meter
included. ( The ATU will also need a
'balun' if it is to be used to feed
dipole type antennas - Ed.)

Standing back and looking at
the unit, I feel that a more
sophisticated look might have been
beneficially given to the SPC300. It
works beautifully, but when
compared with the pieces of
equipment emanating from the Far
East, it has in my opinion rather an
'old-fashioned' appearance. That
being said, I recommend it for those
of you who decide to purchase an
ATU which will be used as long as
you are licensed.

The SPC300 does not come
cheap at f177.51 including VAT
and carriage for a 'ready to use'
unit but can be purchased as a
module without the cabinet, knobs
or turn counter for £102.29
inclusive. Thanks are due to Cap Co
Electronics Ltd, 63 Hallcroft, Birch
Green, Skelmersdale, Lancs
WN8 6QB for the loan of the unit
for this review.

Specification

Frequency coverage
Input impedance
Output impedance
Power capability

500kHz-29.9MHz
50-75 ohms
2 ohms -2.5 kohms
400W-1kW (PEP)
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ARROW
YOUR ONE SOURCE FOR RADIO

ELECTRONICS
LIMITED

5, The Street,
Hatfield Reverel,

Chelmsford, Essex

FOR IMMEDIATE DESPATCH
phone with your Access, Eurocard,
Mastercharge or Visa number to:

0245 (Chelmsford) 381673 or 381626
Telex 995801 (ref: A5)

THE NAME YOU CAN TRUST FOR PRICE

Net Inc
TRIO EQUIPMENT AUTHORISED DEALER VAT Carr

ft AFTER SALES SERVICE

Net Inc
VAT CarrTS940S HF Transceiver 1795.00 7.00 SWT1 2M ATV 32.78 1.50AT940 Automatic ATU 210.20 7.00 AX2 Shoulder strap antenna 24.30 1.50SP940 External speaker 75.15 2.50

TS930S 160-10M transceiver 1395.00 7.00 VHF/UHF MONITOR RECEIVERS AND SCANNERSAT930 Automatic ATU 176.87 7.00 AR2002 New VHF/UHF receiver .... 435.00 7.00SP930 External speaker 74.00 2.50 i F232C RS232 Interface board 221.00 2.00SO1 Temp comp osc unit 166.12 1.00 MB2001 Mobile bracket 954 1.00YK88A1 6Khz AM Filter 41.25 1.00
YK88C1 500Hz CW filter 41.25 1.00 DAIWA QUALITY PRODUCTSYG455C1 500 hz CW filter 96.63 1.00 MT2OE 2M FM transceiver 139.50 7.00YG455CN1 270Hz CW filter 113.00 1.00 LA20 20 watt 2m linear 77.15 2.00TS430S HF transceiver 750.00 7.00 LP1 Carrying case 23.48 1.00PS430 Mains PSU TS4305 139.01 7.00 BA4 Nicad pack 29.50 1.50Matching speaker 39.50 2.50 SD1 12V DC regulator 25.27 1.50AT250 Automatic ATU 314.18 7.00 BA2 Nicad pack 16.80 1.00MB430 Mobile bracket 13.56 2.00 LP3 Soft case 5.14 0.50FM430 FM unit 45.00 1.00
YK88A 6Khz AM filter 42.38 1.00 DAIWA ROTATORSYK88SN 1.8 Khz SSB filter 40.11 1.00 MR750E Multitorque rotator 214.00 7.00TS83OS 160-10m transceiver 898.00 7.00 MR750PE As above round/preset 241.00 7.00VF0230 Digital VFO 292.16 7.00 MR300E High speed rotator 214.00 7.00AT230 ATU and power meter 170.65 7.00 LMC Lower mast clamps 15.55 3.00SP230 External speaker 51.43 2.50 MR75OU Motor unit 71.74 3.00DS2 Dc pack 59.90 1.58 MR300U Motor unit 71.74 3.00YK88C
YK88CN

500 Hz CW filter 39.56
270 Hz CW filter 46.89

1.00
1.00

KS065 Deluxe bearing 30.30 3.00
KR500 Elevation rotator 156.40 7.00YG455C 500Hz CW filter 94.93 1.00

YG455CN 250Hz CW filter 68.00 1.00
SM220 Station monitor scope 262.75 7.00 CN41OM 3.5-150 Mhz 48.00 1.50BS8 Panoramic display 66.11 1.50 CN460M 140-450 Mhz 52.00 1.50B55 Scan board 67.60 1.50 CN520 1.8-60 Mhz 39.50 1.50KB1 Deluxe Knob 12.44 1.00 CN620A 1.8-150 Mhz Up to 1 KW 86.21 2.50TS530SP 160-10M transceiver 779.79 7,00 CN630 140-450 Mhz Up to 200 W 98.11 2.50VF0240 External VFO 99.76 7.00 CN650 1.2-2.5 Ghz Up to 20 W 129.50 2.50TL922 160-10M 2KW linear 1265.00 7.00 NS448 900-1300Mhz meter 5/20 W 60.00 2.50MC50 Desk microphone 39.56 2.50 CNW419 1.8-30Mhz ATU 159.64 7.00MC6ON4 Deluxe desk microphone 61.61 2.50 CNW518 3-30Mhz 8 band tuner 233.09 7.00MC60A Desk microphone pre amp 71.21 2.50 CNW727 2M/170CM ATU-SWR bridge...... 124.95 2.50PG4 Mic lead for MC60A/MC854,6 or 8 pin8.48 1.00
MC80 Electret desk microphone 46.35 2.50 AC POWER SUPPLY UNITSMC85 Deluxe desk microphone 87.58 2.50 PS310M PSU 30A max 176.80 7.00MC35S Fist microphone 50K 18.65 1.50 PS120M PSU 3-15V 12A 87.33 7.00MC42S Hand microphone 18.08 1.50 AF606K Active filter 69.50 230MC55 Mobile mic 6 or 8 pin 45.21 2.00
LF30A HF lowpass filter 27.70 2.00 DATA COMMUNICATIONS EQUIPMENTTS780 2m/70cm all mode transceiver..1061.20 7.00 CWR610E RX RTTY/CW/ASCI 216.41 3.00TR9130 2m multi mode transceiver 544.73 7.00 CD660 CW/RTTY/ASCII/TOR/AMTOR 231.69 7.00TH21E 2M FM Micro transceiver 189.30 7.00
BT2 Dry battery case 10.18 0.75 KEYS AND KEYERS
DC21 DC power supply 21.46 1.50 TRX3 Practice oscillator 10.50 1.50
EB2 Ext battery case 16.38 1.50 HK708 Straight key 16.30 2.50
HMC1 Headset with VOX . 28.26 2.00 HK702 Deluxe of above 31.03 3.00
PB21 Ni-Cad battery 20.92 1.50 MK704 Squeeze paddle 15.40 1.50
PB21H High Cap battery pack 27.68 1.50 EK150 Electronic keyer 103.48 3.00
BC6 Desk charger/PSU 86.46 2.50 MK1024 Electronic keyer 185,52 3.00
SC8 Soft case 10.18 0.75 DK210 Electronic paddle 54.00 2.50
SM C30 Speaker microphone 24.30 1.00 BY1 Bencher Iambic paddle 67.42 3.00
AD1 Phono to BNC adapter 3.85 0.50 BY2 Bencher Iambic paddle 76.97 3.00
BT1
TR2600E

Battery case 7.35
2M FM transceiver with DCS 299.00

0.75
7.00

KP100 Auto key + Paddle 82.50 2.00
KP200 Memory Key 169.50 2.00

BC2 Charger 10.18 1.50 MOBILE AERIALS
BT3 Battery case 10.18 0.75 2E 2m 5/8, 3.4 dB 11.26 2.00DC26 DC/DC converter 22.03 1.50 2NE 2m 7/8, 4.5 dB 17.06 2.00EB3 External battery case 16.38 1.50 OSCAR430 70cm 5/8+5/8+5/8 21.45 2.00HMC1 Headset with VOX 28.26 2.00 320 1/4 wave 2 62 1.00PB26 Battery pack 28.26 1,50 HSF1 2m helical 3 00 0.75SC9 Soft case 20.92 0.75 RG4M Base with PL259 5 00 1.00TM201A 2M FM mobile transceiver 25w...296.09 7.00 12B Car wing mount 4 60 1.00FC10 Remote display 47.46 1.50 RB144 2m helical BNC 460 0.75TM211E 2M FM transceiver 398.00 7.00 HS770 145/435Mhz Diplexer 17.80 1.50TR7930 Mobile 2M Transceiver 365.60 7.00 OSCAR720 145/435 Mhz dual ant 18.86 2.00TW4000A 2m/70cm FM transceiver 580.34 7.00
MA4000 2m/70cm dual band antenna 40.68 2.50 HF MOBILE AERIALS
VS1 Voice synthesiser 27.70 1.00 TBANT 20/15/10 metre helical 32.14 2.50SP40 Mobile speaker 18.08 1.00 MMANT 20/15/10 metre auto select 36.34 2.50SP50 Mobile speaker 17.53 1.50 LFCOIL Tribander or Multimobile 7 99 1.001-5711E 2M Base multimode 770.74 7.00 TBWHIP Tuning whip 5 18 1.00CD10 Callsign display 119.23 1.50 MMWHIP Tuning whip LF coils 5 18 1.00ACIO A/C adapter 15.25 1.50 GWBASE Base mount 799 1.50TH41E 70CM FM Micro transceiver 220.95 7.00
TR3600E 70CM FM transceiver 324.36 7.00 CABLE per metre
TM401A 70cm FM transceiver 350.91 7.00 6CORE Rotator control cable 0 53FC10 Remote readout for TM401A 47.46 1.50 UR43 50 ohm coaxial cable 0 30TM411E 70CM FM transceiver 466.18 7.00 UR67 50 ohm coaxial cable 0 65TS811E 70CM Base multimode 895.00 7.00 RBCABLE Red/black 10A cable 0 26RA2 Flexible antenna 8.48 0.75 H100 Ultra LO LOSS 0 85RA3 Telescopic whip 11.30 0.75 Carriage on cable is £2.50 for up to 20m and £3.50 above 20mRA4 Flexible antenna 10.18 0.75
RA5 Telescopic whip 15.82 0.75 OTHER ACCESSORIES
RA6 Helical antenna 9.05 0.75 DL60 60 W dummy load 7 87 1..00RA7 70cm helical 9.05 0.75 DL600 600W dummy load 39.36 2,50R2000 Gen coy receiver 518.73 7.00 WA1 Wavemeter 120-450.Mhz 24.95 1.50VC10 VHF converter 139.00 2.50
KX3 Aerial tuning unit 59.66 2.50 ANTENNA ACCESSORIES
HS8 Mini headphones 9.60 1.00 CS201 Two way switch 17.24 2.50HS7 Mini headphones 13.56 1.00 CS201G N -type switch 24.60 2.50HS6 Ultra light headphones 20.92 2.00 CS401 Four way switch 49.66 2.50HS5 Deluxe headphones 29.39 2.00 CS4 4 way switch BNC 23.50 2.50HS4 Economy headphones 14.69 2.00 EIS Egg insulator 0 40 0.50SW100A SWR/power meter 1.8-150Mhz 42.95 2.50 EIL Large egg insulator 0 65 0.50SW100B SWR/power meter 140-450Mhz 42.95 2.50 HS50B HF BALUN 1.8-50Mhz 18.74 1.50SW200A SWR/pep meter 1.8-150Mhz 92.67 2.50
SW200B SWR/pep meter 140-450Mhz 92.67 2.50 INTEREST FREE FINANCE. Many RRP Items are available onSW2000 SWR/pep meter 1.8-54Mhz Max 2KW99.00 2.50 our 'Free Finance' scheme. ARROW pays the Interest charges.SWC1 Coupler SW200 1.8-150Mhz 25.43 1.50 20% deposit balance six monthly payments, 1/3rd DepositSWC2 Coupler SW200 140-450Mhz 25.43 1.50 balance nine monthly payments, or 50% deposit balance twelveAL1 Static protector 28.26 1.00 monthly payments. And remember you pay no more than the RRALI N Static protector 33.90 1.00 price. Telephone our sales staff - we will send agreement today.AL2 Static protector 33.90 1.00 INSTANT FINANCE - Yes, you can collect your new rIg today -PG3A DC line filter 8.48 1.50 Up to £1000.00 Instant credit. (Subject to status)

PLUGS AND SOCKETS
PL259 Coax plug -

REDUCER PL259
S0239 Chassis socket
IL259 Inline connector PL259
RA259 Right angle adapter
BNCPLUG For UR43 cable
BNCIL In line BNC
BNCSO239 Adapter BNC to 50239

PL259BNC PL259 to BNC adapter
NPLUG UR67 UR43 state which
8MS 8 pin socket
8MP 8 pin plug
6MP 6 pin plug for
6MS 6 pin socket
4MP 4 pin plug
4MS 4 pin socket
2MP 2 pole plug
2MS 2 pin socket
JP2 Jack 2.5 mm
JP3 jack 3.5 mm

HUNDREDS 0
LINES AT

UNBEATABLE
PRICES

JP4 Jack plug y4 inch 2 pole
JP5 Jack plug Y4 dia 3 pole
PHONO
CLP
PL610

screened phono
Cigar lighter plug
Power cord 10A inline fuse

Net Inc
VAT Carr
0 55
0 11
0 55
1 00
1 00
1 35
1 10
1 30

1 30
2 30
1 00
1 00
1 00
1 00
0 85
0 85
0 85
0 85
0 25
0 25
0 25
0 25
0 30
0 75
1 00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

0.50
0.75
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.55
0.50
0.50
0.50
0.50
0.50
0.75

TEST EQUIPMENT
KRT100 Mini pocket meter 7 00 1.00
KRT200 Station test meter 14.00 1.50
KRT500 43 range test Mega 22.00 2.00
KD508 Multimeter 32.64 1.50
METEOR600 600Mhz freq counter 144.90 3.00

MICROWAVE MODULES
MMK16911375 Meteosat converter 145.00
MMT14428R 2 metre transverter 236.90
MMT43228S 70cm transverter 195.50
MMT432144R 70cmtransverter 199,00
MMT70144 4m transverter 129.95
MMT1296144 23cm transverter 258.75
MML14430LS 144Mhz 30W linear amp pre -amp 94.30
MML14450S 2M 50W linear 108.95
MML144100S 2m 100W linear pre -amp 149.95
MML144100LS 2M 100W (1 or 3W) 169.95
MML43230L 70cm 30W linear 169.05

MML432100 70cm 100W linear 334.65
MMD050500 500Mhz freq counter 89.00
MMD1500P 1500 Mhz prescaler 119,60

BASE STATION AERIALS
HF5 80-10m HF vertical 67.60 7.00
HF5R Radial kit 42.76 7.00
GPV5 2m base station colinear 42.68 7.00
GP23 2m 3 section colinear 46.80 7,00
GPV720 144/430 Mhz base vertical 35.35 7.00
GPV7 70cm 5/8+5/8+5/8 base colinear 35.27 7.00
REVCONE 30-500Mhz Discone 31.50 7.00

3.00
3.00
3.00
3.00
3.00
4.50
3.00
3.00
3.50
3.50
3.50
3.50
4.50
1.25
1.25

YAESU - AUTHORISED DEALER
FT2700RH 2k4/70cm FM Toyer '499.00 7.00
FT98OR HF Transceiver 1450.00 7.00
SP980 Speaker 78.95 2.00
FT757GX HF Transceiver 739.00 7.00
FP757HD 20A PSU/Spkr 175.00 7.00
FC757AT Auto ATU 255.00 7.00
FAS14R 4 way switch 64.40 1.50
FRB757 Relay switch 9 95 0.50
MMB20 Mobile Mount 18.00 1.50
FIF232C RC232C interface 57.00 1.50
FT726R 2M base Station 775.00 7.00
430/726 70cms module 255.00 2.00
50/726 6 metre module 185.00 2.00
HF/726 HF Mod 21-30Mhz 210.00 2.00
SAT/726 Satellite Mod 95.00 2.00
FT69OR 6 Metre Tcvr 289.00 4.00
FT29OR 2M Port Allmode 315.00 4.00
Set 8 'C' nicads 23.00 2.00
NC11C Charger 960 1.00
CSC1A Case 290/690 5 00 0.50
MMB11 Mobile Mount 30.00 2.00
YHA15 Rubber Helical 7 65 0.50
FT27OR 2M 25watt FM Tcvr 315.00 7.00
FT27ORH 2M 45 watt FM 365.00 7.00
FVS1 Voice synthesizer 20.70 0.50
FT209R 2M FM Handy FNB3 239.00 3.00
FT209R 2M FM Handy FNB4 245.00 3.00
FT209RH 5 Watt w.FNB4 249.00 3.00
FT709R 70cm FM Handy FNB3 259.00 3.00
FT203R 2M FM Thumbwheel 195.00 3.00
Fr03R 70cm FM Thumbwheel 235.00 3.00
NC9C Charger 9 60 0.50
NC18C Charger (FNB4) 960 0.50
NC15C Desk charger 59.00 3.00
MH12A2B Speaker mic 16.50 1.00
MMB21 Mobile Mount 7 65 0.50
PA3 DC/DC adaptor 18.00 0.50
FRG8800 General Coy Recvr 475.00 7.00
FRV8800 VHF convertor 80.00 2.00
FRG9600 Allmode Scanner ' 449.00 3.00
PA4 240vac PSU FRG9600 12.65 2.00
FL2100Z 1.3kw HF Linear 699.00 7.00
QTR24D World Clock 33.35 2.00
FF501DX I -IF Lo -pass Filter 29.90 1.50
MD1B8 De -Luxe Desk Mic 64.80 2.00
MD1B8P With New pre -amp 74.80 2.00
MH1B8 Fist Mic 17,00 1.50
YE7A 4 Pin Fist Mic 9 60 1.50
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Net Inc
VAT Carr

YM24A Speaker Mic 23.75 1.50
YM49 Speaker Mic FT29OR 20.20 1.50
YM47 Replacement Mic 13.80 1.50
YM47A With New Audio Filt 23.80 1.50
MF13AB Mobile Mic 18.00 1.50
YH1 Headset Mic 14.95 1.50
YH2 Headset Mic 14.95 1.50
SB1 Switch box 15.70 1.50
SB2 Switch box 13.80 1.50
SB3 Switch box 14.55 1.50
SB10 Switch box 14.95 1.50
SP55 Mobile speaker 14.95 1.50
FSP2 Mobile speaker 15.35 1.50
YH55 Headphones (Padded) 15.35 1:50
YH77 Headphones Lightweight 14.95 1.50
Good stocks of Yaesu Filters & accessories for older equipment,
spares & manuals still in stock. Please ask.

ICOM APPROVED DEALER
IC751A New Model HF Transceiver TBA
IC -751 All band AM,FM,SSB,CWA 999.00 7.00
PS35 Power supply 175.00 3.00
PS15 Power supply - 20 amps 145.00 7.00
PS20 PSU speaker - 20 amps 189.00 7.00
SM6 Desk microphone 40.25 2.00
SP3 External speaker 55.99 2.00
HP1 Headphones 29.95 2.00
EX310 Voice synth module 42.00 1.50
RC10 Freq cont unit 37.34 1.50
CR64 High stab xtal unit 59.00 1.50
FL32 CW/RTTY filter 500Hz 46.49 1.50
FL63 CW/RTTY - 250Hz 46.00 1.50
FL33 AM filter 6KHz 35.95 1.50
FL52a CW/RTTY filter - 500Hz 89.00 1.50
FL53a CW/RTTY narrow - 250Hz 94.00 1.50
DCL Spare DC lead 6 50 1.50
MMB18 Mobile mount 15.00 1.50
IC -745 All band SSB,CW,AM(Rx only) 899.00 7.00
EX242 RM unit Tx & Rx 38.00 1.50
EX241 Marker unit 25.00 1.50
EX243 Curtis keyer unit 55.00 1.50
FL45 CW filter - 500Hz 49.50 1.50
FL44a SSB narrow - 2.4KHz 89.00 1.50
FL52a CW/RTTY - 500Hz 89.00 1.50
FL53a CW/RTTY narrow filter -250Hz..94.00 1.50
FL54 9Mhz CW/RTTY narrow filter - 270Hz 46.03 1.50
IC -735 Mini HF transceiver 849.00 7.00
PS55 Power supply unit 169.00 6.00
IC -150 Automatic tuner 350.00 7.00
IC -R7000 New scanner to 1.3GH2 849.00 7.00
IC -R71 Gen coverage receiver 729.00 7.00
RC11 Remote control 37.00 1.50
EX257 FM unit 48.00 1.50
FL63 CW narrow filter 89.00 1.50
FL44a 455KHz SSB filter 6 50 1.50
CK70 DC cable kit
EX310 Voice synthesizer 36.52 1.50
IC-2KL IKW PEP Linear 1199.00 7.00
2KLPS Power supply 330.00
IC-AT100 Automatic tuner 329.00 7.00
IC-AT500 500 Watt tuner 459.00 7.00
IC-PS30 Systems power supply 297.85 7.00

VHF EQUIPMENT
IC -271E 2M Multimode base station 729.00 7.00
PS25 Internal PSU 99.00 4.00
AG20 Receive pre -amp 59.50 1.50
IC-271E/H High power 100 watts 899.00 7.00
PS35 Internal PSU 175.00 4.00
AG25 Mast head per -amp 75.56 4.00
IC -290D 25W Multimode mobile, 5 memories,

scanning mic 449.00 7.00
IC -290E Available once again

10W version of above 449.00 7.00
DC leads (flat 4 pin or 2 pin) 5 50 0.50
DC Plugs (flat 4 pin) 0 60 0.50
DC Sockets (flat 4 pin) 0 40 0.50

IC -2E 2M FM hand port 199.00 3.00
IC -02E 2M keypad entry 269.00 3.00
BP3 Standard battery 27.50 1.50
BP2 Low volts high cap 41.80 1.50
BP4 Empty pack 875 1.50
BP5 High Power 52.80 1.50
BP8 High capacity 8.4V 57.99 1.50
DC1 12v regulator pack 13.75 1.50
CP1 12v charger lead 5 50 1.50
FA2 Helical antenna 917 1.50
LC1 Leatherette case (BP5) 5 50 1.50
LC2 Leatherette case (BP4) 5 50 1.50
LC3 Leatherette case 5 50 1.50
LCI 1 Case for 02E and BP3 6 80 1.50
LC14 Case for large packs ' 6 80 1.50
T/L1 Heavy duty leather case 21.28 1.50
BC35E Desk charger, mains 62.10 3.00
HM9 Speaker microphone 18.56 1.50
HS10 Headset and boom mic 19.50 1.50
HS1OSB PTT switch box 19.50 1.50
HS1OSA VOX unit 22.00 1.50
AQ2 Waterproof bag 14.38 1.50
C -471E 70cms Multimode base station ..829.00 7.00
C-471 E/H 75 watts 999.00 7.00
C -490E 70cms Multimode mobile 529.00 7.00
C -4E 70cms hand portable 259.00 3.00
C -04E Hand held, k'pad entry 279.00 3.00
FA3 Flexi 1/4 wave antenna 9 17 0.50
C -3200E Transceiver 2mtr/ 70cm 495.00 7.00
C-1271 Multimode 1240.1300Mhz 959.00 7.00
C -551D 50Mhz base SSB/CW 689.00 7.00
EX107 VOX unit 56.01 1.50
EX108 Pass band tune unit 115.00 2.00
IC -505 50Mhz 3/10watt SSB only 349.00 7.00
BP10 Nicad pack 71.27 2.00
BC15 Charger unit 7 95 1.50
LC10 Carrying case 29.88 1.50

Net Inc
VAT

TONO CW/RTMASCII TERMINALS

550 CW/RTTY decoder inc CW trans286.09
5000E Communications terminal & k'board,

inc AMTOR, VDU 833.91
9100E As 9000E with amtor rio word

processor 694.78
777 CW/RTTY/AMTOR TX & RX, RS232

interface 373.04

Carr

7.00

7.00

7.00

4.00

TONNA ANTENNAS
New range with 'N' connectors & improved gain
20804 144 Mhz 4 El 'N' 22.72 3.00
20809 144 Mhz 9 El 'N' 25.62 3.00
20089 144 Mhz 9 El Port 'N' 27.92 3.00
20818 144 Mhz 2+9E1 'N' 41.03 3.00
20813 144Mhz 13 El Port 'N' 39.57 3.00
20817 144Mhz 17 El 'N' 47.83 3.00
20909 432Mhz 9 El 'N' 22.31 3.00
20919 432Mhz 19 El 'N' 28.75 3.00

Original Range while stock lasts:
20205 50Mhz 5 El 37.87 3.00
20109 144Mhz 9 El 17.71 3.00
20118 144Mhz 2 + 9 El 32.43 3.00
20199 'Oscar Special' 9 + 19 36.01 3.00
20419 19 El 432Mhz 20.70 3.00
20438 432Mhz 2 x 19 El 36.01 3.00
20421 21 El 432Mhz 38.12 3.00
20422 21 El 438Mhz ATV 38.12 3.00

WE12 SWR/Power meters
SP1OX HFNHF Mini 34.00 2.00
SP220 PEP HFNHF 59.00 2.00
SP225 Twin Meter HFNHF 99.00 2.00
SP230 Remote HFNHF 41.50 2.00
SP430 Remote VHF/UHF 41.50 2.00

BNOS
12/6A 6 Amp PSU 69.00 3.00
12/12A 12 Amp PSU 115.00 7.00
12/25A 25 Amp PSU 169.00 7.00
12/40A 40 Amp PSU 345.00 7.00
L144-1-100 2M 100W Linear 172.50 3.00
L144-3-100 2M 100W Linear 172.59 3.00
L144-10-100 2M 100W Linear 150.00 3.00
L144-25-160 2M 160W Linear 230.00 3.00
L144-3-180 2M 180W Linear 270.00 3.00
L144-10-180 2M 180W Linear 270.00 3.00

Net Inc
VAT Carr

D70 COde Tutor 56.35 1.00
FL3 Filter 129.37 1.50
FL2 Filter 89.70 1.50
AD270 Indoor Active Ant 47.15 1.00
AD370 Outdoor Active Ant 64.40 1.00
DC/144/28 2M Convertor
Full Datong range to order

39.67 1.00

KENPRO
KR250 Rotator ,61.95 2.00
KR400 Rotator 109.95 2.00
KR400RC Rotator 132.50 2:00
KR500 Rotator Elev 139.95 3.00
KR600RC Rotator 189.50 3.00
KR5400 Comb. Elev & Azim 239.95 4.00
KP100 Auto Keyer 82.50 2.00
KP200 Memory Auto Keyer 169.50 2.50
Full Kenpro range to order plus full range of other Rotators &
Access.

T.E.T. HF Antennas
HB23SP 2 El Tri-bander 193.00 5.00
HB33SP 3 El Tri-bander 266.00 5.00
HB33M 3 El Tri Mini 264.00 5.00
HB433DX 3 El 4 Band 309.00 7.00
HB443DX 4 El 4 Band 417.00 7.00
Other TET antennas available please ask for info, prices.

SAGANT
FT1000 Electrical Gutter mount swing over 31.25 1.00
SAGMS Heavy duty Mag Mt 18.95 1.00
TMB Special Hatch mount Japanese cars16.50 1.00
TR1 As above less lead 4 85 1.00
BL4OX 1:1 Balun 19.95 1.00
GPA144 2M Ground Plane 19.95 2.00

'Super -Rod' 2M 5/8 BNC 11.95 0.50
6 90 0.50R6BNC Telescopic 1/4 w.BNC

West Mids. Agent: Jim Cook 106 Wirral Dr.
Winstanely Wigan. Tel 0942 214969

(All products except TRIO)

ORDER
BY POST

All mail orders to
ARROW ELECTRONICS LTD
5 The Street, Hatfield Peverel,

Chelmsford, Essex

Same day despatch from stock. Larger equipments by Courier Express
Delivery including Insurance. Small items by First Class Recorded
Delivery Mail. Multiple orders up to 50 Kilos carry only one carriage charge.

e.g. FT757GX + PSU + ATU = Carr. £7.00

LPM144-1-103 2M 100W + Preamp 197.50 3.00
LPM144-3-100 2M 100W + Preamp 197.50 3.00
LPM144-10.1002M 100W + Preamp 175.00 3.00
M144-25-
160 2M 160W Preamp 255.00 3.00
LPM144-3-
180 2M 180W Preamp 295.00 3.00
LPM144-10-
180 2M 180W Preamp 295.00 3.00
LP144-3-50 50W + Preamp 125.00 2.00
LP144-10.50 50W + Preamp 125.00 2.00
L432-1-50 70cms 50W 195.00 2.00
L432-3-50 70cms 50W 195.00 2.00
L432-10-50 70cms 50W 155.00 2.00
LPM432-1-50 50W + Preamp 235.00 2.00
LPM432-3-50 50W + Preamp 235.00 2.00
LPM432-10.50 50W + Preamp 195.00 2.00
LPM50-10-100 100W 6 Mtrs 195.00 2.00

MUTEK
TVVF50A 10M - 6M Transv 239.90 2.00
TVVF50C 2M - 6M Transv 199.90 2.00
TVVF144A 10M - 2M Transv 239.90 2.00
TVHF23OC 2M to HF Transv 334.90 2.00
SLNA144S 2M preamp 39.95 1.00
SLNA145SB FT29OR preamp 29.90 1.00
BBA500U Scanner preamp 34.90 1.00
Full Mutek range to order.

DATONG
FL3 Auto Filter 129.37 2.00
FL2 Auto Filter 89.70 2.00
ASP Auto RF Speech Proc 82.80 2.00.

BE SURE TO VISIT
OUR STAND AT
THIS YEARS RSGB
EXHIBITION. WE
ARE KEEPING OUR
BARGAIN OFFERS

UNDER
OUR HAT.
SEE US AT
NEC FOR

OUR BEST DEALS.
Main showrooms and Head Office at Hat-
field Peverel near Chelsmford are just off
the main Al2 which now connects directly

NEW SHOWROOMS in SCOTLAND. We
have just opened our new showroom at 91
Dumbarton Road, Partick Cross, Glasgow.

Welsh Agent: John Lewis 14 Carreg-y-Gad
Llanfair-p-g Anglesey. Tel 0248 714657

to M25 & A45. British Rail Station 3 mins. Tel: 041 339 6445. Open Monday to
Free car parking. Open Monday to Saturday 9-5.30 (Near Kelvin Museum, short East Mids. Agent: Alan Faint 33 Fairway
Saturday 9 - 5pm. Closed Thursday. distance Clyde Tunnel. Easy car parking. Market Harborough Leics. Tel 0858 62827

(ALL MAIL ORDERS) (All products except TRIO)
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When the TS700 first hit the
amateur market it caused a sensa-
tion - never before had there been
an all mode 2m rig. Supplies were
so short at first that a prospective

on it on some examples. This is not
a CMOS 4060 - there's rather
more legs on the CMOS device.
You will have to hunt around to get
the proper replacement, unless you

Hugh Allison, 63X,SE, peers into a loveable hurt
heavy .friend which can claim to he the original t'i'o

meter all mode rig.
owner would anxiously await a call
from Lowe. When Trio said all
mode, they really meant it. The
TS700 had both USB and LSB, FM,
CW and AM although the latter on-
ly at about 3 watts, all the rest a
nominal 10. For repeaters there
was a - 600kHz shift and even a
tone burst, but more of this anon.
Weight and size at that time seem-
ed reasonable, a mere 11" x
5" x13" deep, and an all up
weight of 25 pounds! I used one
mobile, which involved major
surgery to the dash with a

hacksaw. All the TS700 series
were designed for negative earth
cars when used mobile.

Trio equipment has a well earn-
ed reputation for reliability, and the
TS700 was very nearly no excep-
tion. In order to achieve decent
linearity the PA transistor was run
on 20V, giving remarkably clean
signals - a concept well in ad-
vance of its time. What is more,
despite the dire warnings in the
handbook, the PA transistors in the
TS700 appear almost un-
burstable.

Since the rig was also required
to run on 12V, a DC voltage
multiplier was employed. This in-
corporates an MFC4060A in-
tegrated circuit (Q1 1), and of the
ten people I knew who bought their
rigs new, three had to have these
changed. All the affected units died
within six to nine months from
new, and those that were replaced
and those that survived have never
given a moment's trouble since.
The device has only 4060 stamped

were prepared to go to the main
agents.

In Use

It is very easy when writing
about older equipment to put peo-
ple off. Fashions in amateur gear
change faster than hem lines on
women's clothes and technology
advances at a fantastic rate. The
TS700 is a lovely rig and makes
an ideal, easy to use, dependable
'real' base station. It has an inbuilt
mains power supply so there is no
external supply to find. The
transmitter is very clean, you will
not be annoying neighbours when
using a decent linear on the end.

The receiver is useable,
although a few, and I mean only a
few, dB's of extra gain from a pre -
amp will help make your ears as big
as your mouth. Specified receiver
sensitivity is given as 26dB
quieting for a microvolt, although
examples even today will normally
exceed this. The built in noise
blanker is surprisingly good at
removing ignition interference.

However, there are problems
with the toneburst and the FM
bandwidth and the VFO is rather
different from present systems.
The tone burst is generated by a
tuning fork oscillating at 1750Hz.
It is dead stable and reliable, but
unfortunately it takes a few
milliseconds to get going. Herein
lies the rub, some repeaters won't
come up and play unless presented
with a carrier and a tone im-
mediately. There is a non latching

switch marked tone on the front
panel which starts up the tuning
fork, but unfortunately it also
brings up the carrier. None of your
auto tone bursts here!

There are several options possi-
ble if you are presented with an
unhelpful repeater. The simplest
option is to try "double flicking".
Here you give the switch a push up
for a half a second or so, release
and immediately push up again.
With any luck there will be suffi-
cient energy left in the fork for it
still to besirtging-and-thus give you
access. This is not acceptable for
all repeaters, however. A variation
of this method possible with some
TS700's, relies on the tone part of
the switch making very slightly
before the carrier contacts: try,
gently raising the switch.

Another approach is to discon-
nect the transmit lead from the
tone switch. You then hold up the
tone switch to get the tone going.
Hit the PIT button on the mic after
half a second or so, and let go of
the tone switch. I would not recom-
mend this technique for mobile use
though!

The third method is rather cun-
ning. When using repeaters you
have to switch the band selector to
"RPT" which drops the Tx fre-
quency by 600kHz. Use a rail from,
this switch position to run the tun-
ing fork, via a diode IIN4001 I in
series and a capacitor of about
4700uF in parallel when in receive.
As you go from receive to transmit
the tuning fork, which has been
singing its heart out whilst you
have been listening, runs for half a
second or so off the capacitor then
dies out when you go to transmit. I
must admit I was sceptical about
the life of the tuning fork when run
like this but, ten years later, I have
been proven wrong.

As supplied, the FM bandwidth
is a bit wide. Would you believe the
TS700 specification was 20kHz
for the 6dB points and 40kHz for
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the 60 dB? The solution is to rip out
the FM IF unit (X48-1070-61) and
change CF1 (10.7MHz) and CF2
(455kHz) for something a lot nar-
rower. This will probably have been
done by a previous owner, but it is
worth checking.

Xtal Control and the VFO

The crystal takes the place of
the VFO frequency in the
hetrodyning line up. (Note that it is
a hetrodyning system, not a

multiplying system). Thus the
trimmers across the crystals do not
cause massive swings of frequency
as in a normal xtal controlled FM
rig, only a hundred Hz or so at final
frequency. You thus need a crystal
exactly on frequency. Fortunately
the handbook is excellent and gives
clear examples for every mode.

Why do you need crystal
control on a VFO controlled rig?
There are two reasons, one is
ur-e4y-f or- car ,'ietftvit -is.rethey

Ititt flitrftbill-WtTereVer

set
the screwdriver the positions of f
screws on the trimmers onto the
VFO case. Turn them by teeny
weeny tweaks at a time. At least
you can put it back as it was.

Apart from the frequency set-

ting accuracy, the VFO is without
vices. It is exceptionally stable,
both in the short and long term, and
remarkably free of temperature
drifts. The specification says
"within t 4kHz during the first hour
after 1 minute warm up" but I

would suggest that 1 kHz drift
overall in the first hour is nearer the
mark. I personally had two crystals
fitted, one for the local repeater and
the other for 144.3MHz. On SSB,
after making an initial call on the
calling frequency, I suggest that
you let the other bloke call you
when QSYing to a working fre-
quency since his synthesised
wonderbox might miss you if you
dial up a few kHz out with yourVFO
limitations.

On the plus side, the free runn-
ing VFO is the 'bees knees' when
working through the "two in, ten
out" satellites. Very often, syn-
thesised rigs will not allow the VFO
to be changed whilst in the
trapasinit, mode, yet .your -IS 7 09
-6Sicbe'Olghcd' around at will.

it haughty, but it's an
of attracting the

ention whilst getting
rtequency. On QRP
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rh receiver will have
ith a good chance.
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cut oaff the squeaky
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CWeidetone on this
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41 DC multipliervli
clear that, when

emains, the 12 volt
ultiplier still runs.

CW the,PA obvious-
; current with key

ey-',up In practice, the
y generates no low fre-

y-radipfitiise with key up, but
hall amount of hash is

ted with a key down. A long
wave radio, tuned to a quiet fre-
quency, and positioned near the
TS700, will produce a rather endear-
ing sidetone when the rig is keyed!
Alternatively, you could always
build a proper sidetone into the rig.

Frequency Inaccuracies

Although there is a system that
allows the dial markings to be mov-
ed, it is a bit of a pain if the marking
for 144 to 145 fail to line up with
the 145 to 146 band, or indeed,
the repeater shift isn't right. If this
happens it is likely that the crystals
on the het. unit have gone for a
wander. This is fairly common and
to be fair a drift of, say, 5kHz over
the last ten years works out at a
reasonably respectable 500Hz a
year. The problem is normally, and
unfortunately, one crystal drifting
more than the other two.

The TS700 works by mixing
the VFO frequency of between 8.2
and 9.2MHz with either 125.1MHz
(for 144-145MHz) or 126.1MHz
(for 145-146) or 125.5MHz for
repeater transmit. If you add these
frequencies up you will see that
they come to 10.7MHz short of the
required part of 2m. This is
because a signal, in the required
mode (SSB, FM, AM etc) gets
mixed in on the Mix unit on
transmit, or, on receive, it is used
as the local oscillator injection.

Thus, to align the ranges, with
your 1 50MHz plus counter, dangle
its input on TP1 on Het Unit
(X50-1170-61) and adjust L101
for 125.5 on RPT Tx, L2 for 125.1
on 144MHz and L3 for 126.1 on
145MHz range. Note, the Het unit
diagram in the handbook is wrong
about the frequencies, so do the
sums.

If you are considering any other
alignment, don't. The tuned sec-
tions easily lead the unwary into a
trap. Give them a tweak and you
will invariably get an improvement
on Rx. Unfortunately you will get a
decrease in gain elsewhere over the
band since a lot of the coils are set
up for best response overall, they
are a compromise. If you have
noticed a deterioration in receiver
sensitivity over the years, then the
cause may well be a dodgy relay.

Common Faults

Does you receiver suffer from
poor sensitivity? It could well be
oxidisation of the change over relay
contacts. However, don't use any
type of cleaning fluid or abrasive
relay cleaner. With the relay cover
off, taking due care to your
own safety and with the aerial
socket terminated in a dummy load,

,,44,11tBart t>
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go to transmit and slip a sheet of
clean, dry paper between the now
opened relay contacts. Return to
receive and pull the paper out,
which will be clamped between the
now closed contacts. Pull the paper
out in line with the contacts to
minimise the chances of even
slightly bending them. Repeat this
procedure five or six times on each
contact. You can reverse the pro-
cedure for transmit if you think you
might be a bit low on Tx power
but I would suggest you take the
mic out and select SSB to minimise
distressing the PA transistors.

Incidentally, I am a big fan of
Izal toilet paper for cleaning up ox-
idised contacts, closely followed by
non gummed cigarette paper.
When using Izal, go three or four
times one way round, then turn the
paper and do it again. One side is
rougher than the other.

Dodgy relay contacts rarely af-
fect TS700's that have lived a life
of ease as a base station in an in-
door shack. Unfortunately "shed
shack" and mobile examples do
seem a little prone to both relay
contacts and a problem with the
VFO tuning capacitor.

Does your TS700 have a

warbly signal? Wind the VFO down
td the bottom end of its travel and
whizz it, as fast as you can, up to
the top end - taking care not to
smash into the end stop. Does the
VFO indicator light flicker? The
lamp is driven from the Het board
and its flickering shows that RF
drive from the VFO is missing. The
earthing 'spring' on the VFO

capacitor shaft is playing up; it can
be cured by dismantling the VFO
and carefully cleaning both the
shaft and the spring. Remember to
note the exact position of the shaft
and where both it and the tuning
dial are pointing on their separa-
tion.

This is not a job to be under-
taken lightly; not only is it physical-
ly difficult but the foregoing about
VFO alignment applies - you are
bound to disturb something. If you
are in any doubt about doing it,
have it done for you, it is not
outrageously expensive - about
two or three hours labour.

Hums And Whistles
If you are getting reports of

hums and whistles on your signals
and the output power looks a bit
low, check the 20V rail. This
should be a rock steady 20 volts,
not a sort of 18 or 17 volts that
goes a bit lower on transmit. As a
final check that all is well, fire the
rig up on a 12 volt external supply.
If the 20 volt rail is now 12 volts
then the voltage multiplier is not
playing. On one rig that was kicking
out hash all over the band, this was
found to be the cause.

The voltage multiplier diodes
and/or their associated capacitors
have a tendency to get an attack of
the dry joints. This is fairly common
and an easy repair to do yourself. If
a fault is deeper in the DC multiplier
system, I suggest you refer the unit
back to a competent repair shop.
Experience has shown that multiplier
faults will defeat the average

owner and they'll put more faults in
than are normally taken out.

All In The Family

The TS700 first appeared in
1974 and cost £375. It certainly
wasn't cheap at about a third the
cost of an average car. It was
followed by the TS700G in
February 1976, costing £405.
This was slightly more sensitive,
giving 30dB quieting for 1 uV as
against 26, and the FM filters were
tighter, 12kHz at the 6dB points.
The TS700S arrived during Oc-
tober 1977 originally costing
£542, it was eventually dropped in
August 1979. This really was the
business, with digital display
eliminating the slight frequency in-
accuracies of its elder brothers.

After 1979, Trio got an attack
of the "dual banders" going
through the TS770, 770E, 780 -
2m and 70cm combined units.
Although the TS780 is a "current"
unit, I am delighted that Trio now
provide a two meter base station
again, in the shape of a TS71 1 E.
Although currently retailing at a
shade under £700, think what
value this represents in real terms
compared with the TS700 in
1974, it's dropped from a third the
cost of a car to about a sixth.

Buying Cheap

A friend of mine, against my
advice, decided to sell his TS700
for £175. Four days before the
magazine came out carrying his
advert he sold it to the first caller
for £175, cash. The phone rang
almost continuously for a week
following publication and he
genuinely thinks he could have sold
it a hundred times over.

Ignoring this low priced one,
my records for 1985 show that I

have seen, or been informed of,
one selling at £225, four ar £250
and three at £275. These are all
private sales. If you can get one at
£250 or lower you have done well,
but any fool could have got one for
£300. My records show TS700G
examples have gone for four at
£250, one at £268 (there must
have been some haggling there
because the book also says "plus a
one litre bottle of scotch!"), two at
£275 and one at £300. TS700S
examples must be well loved since
during 1985 I saw only three being
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sold, at £325, £365 and £380.
When buying secondhand I

would recommend that you do the
VFO whizz test, then note the FM
power out when mains powered
and 12 volt powered. A slight drop
of a watt or so is nothing to worry
about, but a halving indicates that
the voltage multiplier is misbehav-
ing. The mains rectifiers, without
multiplier, give 17 volts as
previously stated, 12 volts external
obviously gives lower output
power if the multiplier is not func-
tioning. Tune in a fairly strong
signal and note the S meter
reading. Go over to transmit quick-
ly severaltimes and check it returns
to the same point each time. Failure
to do so indicates a dodgy relay.

In ending this re -appraisal of
the TS700 series I would like again
to emphasise the point that the
faults only affect a small percen-
tage of the many thousands sold.
Failings only occur after long and
faithful service, often in appalling
conditions. The faults detailed
shouldn't take more than a couple
of hours of a repair shop's time and
really mustn't put off a prospective

SoRg.y... FDA, T4-tE-   /Ai TURNINci IT - /3Ac-K-- .
" FINVINCI OU7 -ro -

secondhand buyer. This article is
also aimed at the established owner
to help him in years to come.

A local Class B licensee took a
TS700 with him on a round the
world trip in a Land Rover. Despite
being bounced about down un-
made roads, and being slept on

each night (he put a pillow on top of
it and slept with it under his head to
prevent it being stolen!) it never
once misbehaved. To sum up, the
TS700 reminds me of the wife,
loveable and reliable, faithful
friend, though a little bit big and
heavy!

Sideswipes
A Laughing Stock

You have my sincere sympathy
if you are preparing for the Radio
Amateurs' Exam. The only people
with any confidence in the RAE
seem to be the examiners. They
can hardly be biased. The
demoralising effects of working
hard to attempt a question paper
which seems on occasions to have
been written by Franz Kafka, the
master of incomprehensible events
happening to helpless people, has
to be experienced to be truly ap-
preciated. Perhaps it's the feeling
that the candidate with the big
mouth who chooses their answers
at random with a pin, stands as
good if not better chance than you?

How did we arrive at this silly
mess? I would love to get up on my
hind legs and scream that it was
'them' trying to shaft us all, that
we radio amateurs are not that im-
portant. Perhaps the examiners

have tried too hard to rationalise
the RAE and in so doing have
brought about the very situation
they sought to avoid. We cannot
return to the old exam, it certainly
tested knowledge of radio, but it
was also divisive because it relied
on writing ability and was thus
rather unfair.

We must not continue with the
present exam. This is divisive
because of the skill needed to
decipher the questions. Apparent-
ly, questions are deliberately
obscure and this renders their
technical basis suspect. Add to this
the lack of availability of past
papers. What have the examiners
got to hide? Are they ashamed of
them? It would be cruel to accuse
them of not being able to make up
enough questions. They produced
a paper that is a laughing stock and
we are not amused.

Lets not dwell on the past but
look to the future. Please let us

make a start and publish past
papers. Please can we have an RAE
with some real status as a voca-
tional qualification, perhaps ex-
empting you from a radio qualifica-
tion in the professional sphere.
Please can we also have an advanc-
ed class licence with a suitable ex-
am, no extra privileges, just being
able to use 'M' instead of 'G' in
front of our call. Please can we do
something, soon. At the moment
the RAE is a shining example of the
harder you try, the more it screws
up.
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Many radio amateurs interested in
HF operation are chiefly concerned
with two or three of the bands.
Building a receiver which covers all
the HF bands needs both a large in-
vestment in time and money. The
following series describes the
design and construction of a very
compact high performance
SSB/CW receiver for the 14MHz
band and a companion range of

This state of the art modular design from S
Niewiadomski, MSc, will give superb reception from
1.8-30MHz on SSB and CW. Simply build and add
converter modules for your favourite bands to the
basic 14MHz receiver as desire, finance and time

dictate.
converters enabling coverage of
any number of the amateur bands
between 1.8 and 30MHz. Bands
may thus be added to the basic
receiver as desire, finance and time
dictates.

Table 1 The major features of the
Modula receiver
Basic single band (14MHz) operation
Single conversion superhet with
10.7MHz IF.
High quality SSB filter
Digital readout of received frequency
to 1 kHz resolution
High stability VFO design covering
nominally 3.7-4MHz
Slow tuning rate, no fine tuning
control necessary
Selection between fast attack, slow
decay audio -derived AGC or manual IF
gain
Passive bandwidth audio filter
1 watt audio output to internal
loudspeaker or headphones
Single rail operation from nominally 12
volts
Construction on PCBs, in commercially
available case
All inductors pre -wound, all
components easily available
A range of amateur band converters
available, covering all amateur bands
below 30MHz

Enthusiasts who possess older
receivers that do not cover the
'WARC' bands or who have a poor
performance at 28MHz may be in-
terested in building the appropriate
converters, all of which will be
described in the third part of the
article.

Why This Design?

It has long been recognised
that 455kHz is unsuitable as an in-
termediate frequency for a 14MHz
band receiver because of insuffi-
cient image rejection. 9MHz has
traditionally been a popular IF, giv-
ing good image rejection, and
enabling high quality SSB filters to
be used. However, these filters are
not cheap and amateurs have made
efforts to develop filters at
4.433MHz using PAL colour TV
crystals (reference 1) which can
greatly reduce the cost of effective
filters. High quality 10.7MHz filters
are now available to amateurs at
reasonable cost, and it is this fre-
quency which has been selected as
the IF for this receiver. 10.7MHz
has the additional advantage that
digital frequency read-out modules

are available which can be pro-
grammed to give IF off -sets of
10.7MHz, but not 9MHz or
4.433MHz.

These modules can only sub-
tract the IF off -set from the local
oscillator frequency and therefore
the local oscillator (LO) must be
10.7MHz above the band to be
covered; the LO 24.7-25.05MHz
to cover the 14-14.35MHz amateur
band. In fact the coverage of the
receiver has been extended to
nominally 14-14.5MHz to allow
the use of converters for bands up
to 500kHz wide. This requires a
local oscillator frequency of
24.7-25.2MHz. It would be im-
possible to build a stable non -
synthesised VFO running at this
frequency and so the desired fre-
quency is obtained by having a VFO
tuning 3.7-4.2MHz, mixing it with
the output of a 21 MHz crystal
oscillator and filtering out the
desired frequency range.

A block diagram of the receiver
is shown in Fig. 1 and an
understanding of the receiver
operation can be obtained by referr-
ing to it along with the nearby 'How
It Works' section.

The complete circuit of the
receiver is shown in Figs. 2,3,4,5
and 6, each diagram representing a
printed circuit board. Components
which are not mounted on the
PCBs, such as potentiometers,
sockets, etc, are shown on the
diagram containing relevant cir-
cuitry.
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Fig. 1 Block diagram of the complete receiver. r-
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gives a degree of AGC action at the gate of
the FET. Though crystal oscillators are much
less sensitive to supply rail variations than
their LC counterparts, the supply to 0201
has been stabilised by 8201 and D202 for
maximum stability. The low impedance
secondary of T201 drives a preset poten-
tiometer VR201 whose wiper provides a
variable amplitude 21MHz source.

Mixing of the 3.7-4.2MHz VFO output
and the 211VIbiz crystal oscillator output is

performed by IC301, an MC1496 double
balanced modulator/demodulator (Fig .4i.
Though this is a relatively old integrated cir-
cuit, it still gives excellent performance,
despite its requirement for many external
biasing components for operation from a
single supply rail. No attempt has been made
to make the balance of IC301 adjustable
with a potentiometer as it has been found to
operate very close to optimum balance (and
hence give good input frequency suppres-

sion) with the circuit shown. The required
mixer product at 24.7-25.2MHz is selected
by the tuned circuits of T301 /C306 and
T302/C308.

and Q302 form identical emitter -
follower circuits to isolate the tuned circuits
from subsequent loads, also shown in Fig.4.
The output of 0301 feeds the frequency
display board and Q302 provides the
tunable local oscillator injection to the
receiver first mixer.
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Fig. 5C The AGC amplifier, AGC controller and AGC voltage converter (PCB41

T401, T402 and associated capacitors
form an input bandpass filter at 141V1Hz, pro-
viding approximately 60dB of rejection at
the image frequency of 35.4-35.9MHz
(Fig.5A). The overall impedance transforma-
tion from the low impedance input winding
of T401 to the low impedance output win-
ding of 1402 is 1:1, giving a reasonable
match between the antenna input, typically
50 ohm, and the low input impedance RF
amplifier.

RF, IF And Mixer Stages,

The RF amplifier is a common -gate cir-
cuit (reference 2) using a JFET designed for
HF and VHF amplifier applications and is also
shown in Fig.5A. The impedance at the
source of 0401 is low and typically 10dB of
gain can be obtained from this circuit. The
resistor 8402, in the drain of 0401, sup-
presses any tendency towards parasitic
oscillation. T403 couples the drain circuit to
the active mixer, as well as providing further
selectivity in conjunction with C406.

The 14-14.5MHz input from the RF
amplifier is mixed with the 24.7-25.2MHz
local oscillator frequency to produce the
receiver IF at 10.7MHz (see also Fig.5A). in
recent years much use has been made of
passive diode ring mixers in amateur designs
but they are not easy to use properly. As
well as requiring a relatively high amplitude
of oscillator injection and producing a con-
version loss, they should also see port ter-
minations of 50 ohm at ail frequencies to
reach their true performance potential. it is
this latter requirement which is often ig-
nored in amateur circuits. The active mixer
used here however, the Plessey SL6440, is
uncritical of its port terminations and only re-
quires typically 250mV RMS of local
oscillator input into 1.5 kohm. Pin 11 on
IC401 is a programming current input which
allows the current in the output transistors,
and hence the interrnodulation level and
compression point, to be set for any par-
ticular application (reference 3). In this case,
the output current is programmed to be
about 13mA which should set the 3rd order
intermodulation products at better than
- 50dB with respect to the wanted output.

The output from the active mixer stage
drives the 10.7MHz SSB filter. FL401. This
is an 8 pole crystal filter whose 60i6dB
shape factor obtained from measurements
was just less than 2, which is considered to
be very good for amateur SSB applications
(reference 4).

The main amplification at 10.7MHz is
provided by two MC1350s in series, IC402
and IC403 A pair of MC1350s can

theoretically provide up to 100dB of gain
and 120dB of AGC range. Control of the
gain is derived either from the AGC circuit on
a manual IF gain control (see Fig.5C). Inter -
stage coupling is provided by T404 and
T405 whose primary winding centre -taps
are used to supply DC to the output tran-
sistors of IC402 and 1C403. T404 and
T405 contain internal capacitors across
their primaries which tune them to
10.7MHz.

The product detector function is per-
formed by IC404, another MC1496 biased
for single rail operation (Fig.5B). The carrier
is injected into pin 10 at a level of approx-
imately 850mV peak -to -peak. Anti -phase
outputs appear at pins 6 and 12 which con-
tain the required audio signal among un-
wanted products. C428 an C430 prevent
radio frequency products from reaching the
audio filter driver, IC405, which might
cause intermodulation effects resulting in
spurious audio frequencies being produced.

The carrier insertion oscillator (Fig.513)
is very similar to the 21MHz crystal
oscillator described previously. Adjustment
of the exact frequency of oscillation is ob-
tained by varying TC401. T406 is a

10.7MHz IF transformer and is fitted with
an internal capacitor to resonate with the
primary inductance. The output from the
carrier insertion oscillator is fed to the pro-
duct detector via the preset potentiometer
VR401. No switching of the carrier frequen-
cy is included as the receiver is intended for
USB reception only. Sideband inversion to
allow the reception of amateur bands where

LSB is used is carried out by selection of the
conversion frequency in the converter itself.

Audio Stages
A standard operational amplifier circuit,

1C405, is used to drive the audio bandpass
filter via a 560 ohm resistor, 8430 (see
Fig.513). Since the output impedance of an
operational amplifier with feedback is very
low, the filter sees only the 560 ohm
resistor driving its input. Mid -rail bias for the
inputs, and hence the output, of IC405 is
fed via R428 from the stabilised and
decoupled voltage across 0403.

L401, L402, L403 and associated
capacitors form a communications band-
width audio bandpass filter iFig 513). It has
been found that compact, high -quality audio
filters can be constructed with preferred -
value miniature inductors and capacitors
(reference 5). The bandpass filter consists
of 3 -pole Chebyshev highpass filter (C432,
C433, L401) with a cut-off frequency of ap-
proximately 300Hz in series with a 5 -branch
elliptic lowpass filter (C434 -C438, L402,
L403) with a cut-off frequency of approx-
imately 3kHz. Both filters have source and
termination impedances of 560 ohm. The
output of the filter is terminated by the 560
ohm resistor, 8431, and drives the audio -
derived AGC circuit and the volume control
VR2.

IC406 is an LM386 audio power
amplifier which in this configuration has a
gain of approximately 20. This IC produces
less output noise than the popular LM380,
and is housed in a compact 8 -pin MI
package. A standard output -stabilising
Zobel network is fitted, consisting of 8434
and C444. IC406 drives an internal
loudspeaker via SK3 which allows head-
phones to be plugged in, cutting off the in-
ternal loudspeaker.

More gain can be obtained from IC406
if desired by connecting a 10LiF electrolytic
capacitor between pins 1 and 8 (with toe
positive end of the capacitor to pin 1). With
this capacitor in circuit, the voltage gain will
be 200.

AGC Circuitry
The output from the audio handpass

filter feeds IC407a, an operational amplifier
whose gain can be varied by VR402, via the
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DC blocking capacitor C446 and R435
(Fig.SC). This amplifier serves two pur-
poses: firstly, it buffers the audio filter out-
put from the relatively low input impedance
of the AGC controller and secondly, it pro-
vides variable gain so that the amount of
audio signal reaching the AGC controller,
and hence the AGC threshold level, can be
varied.

Output bias for IC407a is derived from
the 12V raily by R437 and D406 and fed to
pin 3 via 8436. This bias is not mid -rail, but
is 9.1V, which is required at another point in
the AGC circuit and was convenient to use
for the biassing of IC407a.

IC408 is a Plessey SL1621, which is
still dominant as an SSB AGC controller
many years after its introduction. (Fig. 5).
C448 isolates the different DC potentials at
the output of IC407a and the input of IC408
from each other. Timing for IC408 is set by
the values of C450, C451 and C452 which
provide the correct AGC characteristics for
SSB. This is characterised by being able to
follow a relatively slowly fading signal; hold
a constant AGC level during relatively short
pauses in speech; give a rapid increase in
receiver gain after a pre -determined interval
(typically 1 second) of no signal received;
and then rapidly adjust the AGC level when a
signal is received again. A stabilised 6.8V
supply is derived for IC408 by R438 and
D407, C449 is a high enough value to sup-
ply rapid current surges resulting from a sud-
den variation of input signal.

The SL1621 was designed for opera-

tion with the SL1600 series of RF/IF
amplifiers and has an output voltage range
of typically 1-5 volts to be compatible. The
MC135OS used here as IF amplifiers require
an AGC voltage range of typically 5-7 volts.
The necessary voltage conversion is carried
out by IC407b and associated components.
Assuming that the voltage on the lower end
of 8440 is 9V (9.1V nominally, in fact),
when IC408 pin 2 is at 1V, the junction of
R439 and R440 will he at 5V. When IC408
pin 2 is at 5V, the junction of R439 and
R440 will be at 7V. For voltages on IC408
pin 2 between 1 and 5V, the junction of
R439 and R440 will track linearly between
5 and 7V, which is the required AGC range.
IC408 is only specified as sourcing current
from pin 2 and since in this application it is
sinking current, the values of R439 and
R440 have been chosen to be quite high to
minimise the current into IC408 pin 2.

To boost the current available to the
MC1350s from the AGC line, IC407b is
configured as a non -inverting buffer whose
output follows the voltage at the junction of
R439 and R440. The output of IC407b is
connected to one contact of a single -pole
changeover switch, SW1. The other contact
of SW1 is connected to the wiper of VR1
which has stabilised voltages of 4.7 and
6.8V at either end of its track. SW1,
therefore, acts as an AGC on/off control,
with the IF gain control voltage either
automaticaly generated by IC407 and
IC408 or manually set by VR1.

A resistor, R444, is located on PC84 to

limit the current through the power on LED,
LED1, to approximately 7mA.

Frequency Display

Q501 forms an input buffer to amplify
the 24.6-25.2MHz signal from the local
oscillator frequency converter board to a
level suitable for driving the divide -by -10 in-
tegrated circuit, IC501 for the frequency
display (Fig. 6). This divide -by -10 reduces
the frequency of the input to the frequency
display module to 2.47-2.52MHz, below
the 4MHz maximum input frequency
allowable for the module.

The edge connector of the display
module is connected to give the required
10.7MHz offset to the local oscillator fre-
quency so that a true indication of the tuned
frequency is displayed. When using the
Farnell display module, straps are required
on the printed circuit board of the module, as
shown in Fig. 6, to ensure that unwanted
decimal places and symbols are not
displayed. To display the correct decimal
place (dp3) Q502 is used to invert the
backplane output from the module and drive
the dp3 input on the module printed circuit
board. Other display modules, such as the
Cirkit FC177 or the RS 258-063, may be
used and these modules have the advantage
of not requiring the straps on the printed cir-
cuit board and Q502 and associated
resistors.

IC502 provides a stabilised 5V rail for
the circuitry on this printed circuit board.

Your at -a -glance guide to what's happening around the clubs, on the air and in
general radio -wise.

1 Mar

2 Mar

3 Mar

One day morse workshop at Beckenham
Adult Education Centre, 28 Beckenham Road,
Kent. Tea and coffee will be provided and the
fee is £6. Postal enrolments and enquiries to
Bromley Adult Education Service, Aylesbury
Road, Bromley (phone 01 464 5745). Tutors
are Peter Grant and Steve Palmer, G4NKM.
Doncaster Amateur Radio Rally at Akjwick
Leisure Centre, Welfare Road, Woodlands,
Doncaster. Admission 50p and doors open at
11am.
Cheshunt DARC: HF Propagation and SW
Aerials by Chris Griggs.
Borehamwood and Elstree ARC: meeting.
Basingstoke ARC: RSGB video show.

4 Mar

Braintree DARS: meeting.
Worcester DARC: meeting.
Todmorden DARS: Talk About The IARU by
G3PSM.
Welwyn Hatfield ARC: Dummy Loads by
G3BYG.
Southdown ARS: junk sale.
Plymouth ARC: meeting at Plymouth Albion
RFC, Beacon Park, Peverell, Plymouth.
Dartford Heath DFC: pre hunt meeting.
Stevenage DARS: Receiver Alignment -
bring your own receivers.
Wolverhampton ARS: Antennas and Feeders
by G8MWR.
Fylde ARS: Ham Radio's Newest Frontier
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5 Mar

6 Mar

7 Mar

8 Mar

9 Mar

10 Mar

11 Mar

12 Mar

13 Mar

14 Mar

15 Mar

W5LFL video.
Chichester DARC: Emergency Planning
Communications, at North Lodge Bar, County
Hall, Chichester.
White Rose ARS: construction contest.
Mirfield RC: meets every Wednesday.
Three Counties ARC: Microwaves by G8NDJ.
Fareham DARC: on the air night.
Brighton DARS: meeting.
N Wakefield RC: Operating Procedures on HF
by G4RCG.
Horndean DARC: Hilsea Lions by G4DTU.
Pontefract DARS: natter nite.
Horsham ARC: Grand Spring junk sale.
Ayr ARG: Repeater Mystique by GM4COX.
Amateur Radio and Computer Club: meeting
at the Crown pub Bishops Waltham.
S Manchester RC: visit to Jodrell Bank.
W Kent ARS: meeting.
Clifton ARS: Bus Location.
Maidstone YMCA Sportscentre ARS: Morse
by G3ORH.
Southend DRS: meets every Friday at the
Rocheway Centre, Rochford starting at
7.30pm.
Hastings and Southdown clubs social.
Basingstoke ARC: Library Exhibition special
event station GB4BLE.
Dartford Heath DFC: DF Hunt.
Wythall Mini Rally at Wythall House, Silver
Street, Wythall, Birmingham. Details from
Terry on 0564 824705.
Atherstone ARC: The RSGB by region rep
G8MWR.
S Cheshire ARS: Meeting at new venue -
Crewe LMR Sports Club, Goddard St, Crewe
starting at 8pm.
Felixstowe DARS: Halleys Comet by Paul
Whiting in the back room of the Feathers
pub, Walton High St, Felixstowe at 8pm.
Bury RS: meeting.
Worksop ARS: Secret Listeners video.
Bromsgrove ARS: Shelsley Walsh.
Wolverhampton ARS: The Decibel Explained!
White Rose ARS: natter nite.
Farnborough DRS: club operational evening.
Fareham DARC: Update on 6m by G4JCC.
Lothians RS: meeting at Harwell House Hotel,
Ettrick Road, Edinburgh at 7.30pm.
Cheshunt DARC: natter night.
Conwy Valley RC: judging the club
construction projects.
N Wakefield RC: visit to Skelton Grange
Power station.
Pontefract DARS: final arrangements for
annual components fair.
Milton Keynes DARS: second hand equipment
sale.
Southgate ARC: TV and Video Techniques by
G8NGF. Note new venue. Holy Trinity Church
Hall, Green Lanes, Winchmore Hill, N21.
Edgware DRS: EMC by G8KLH.
Clifton ARS: meeting.
Wimbledon DARS: surplus equipment sale.
Lagan Valley ARS: annual Hamfest from
7.30pm at the Grove Activity Centre,
Knockmore, Lisburn County Antrim. Trade
stands etc plus a talk in on S22. Details Jim
GI4TCS on 0846 682474.
S Manchester RC: Aurora by G3USF.
S Manchester RC: quadruple DF hunt at night.

16 Mar

17 Mar

18 Mar

19 Mar

20 Mar

21 Mar

23 Mar

24 Mar

25 Mar

26 Mar

27 Mar

28 Mar
1 Apr

S Essex ARS First Mobile Radio Rally at the
Paddocks C ommunity Centre, Canvey Island,
contact G4 FMK on 0268 683805.
Pontefract DARS: Annual Components Fair at
the Carleton Community Centre, Carlton.
Hoped larger than ever before and remember
no black boxes! Details G4ISU on 0977
792784.
Braintree DARS: meeting.
Todmorden DARS: Astronomy by Eric Lord.
Welwyn Hatfield ARC: informal/workshop.
Plymouth. ARC: meeting.
Midland ARS: Operation Raleigh by G4AAL.
Stevenage DARS: AGM.
Borehamwood and Elstree ARS: informal
constructors night.
Wolverhampton ARS: RTTY The Cheap Way.
Biggin Hill ARC: meeting at the new venue
Downe Village Hall next to the George and
Dragon pub.
Fylde ARS: informal plus morse.
Chichester DARC: AGM and presentation of
the Talbot Trophy.
White Rose ARS: rally briefing.
Three Counties ARC: The Case For 'F' Units.
Worcester DARC: informal.
Fareham DARC: on the air natter nite.
Hastings ERC: AGM.
Cheshunt DARC: junk sale.
Brighton DARS: meeting.
N Wakefield RC: construction lecture at
Pontefract club.
Greater Peterborough ARC: Simple Aerials by
G400.
Pontefract DARS: Construction by Rev.
George Dobbs, G3RJV. Visitors welcome.
Ayr ARG: bring and buy sale.
W Kent ARS: meeting.
Clifton ARS: Cellular Radio.
Maidstone YMCA Sportscentre ARS: junk
sale.
S Manchester RC: equipment bring and buy
sale.
White Rose Rally.
Mid Devon Rally in the Pannier Market Hall,
Tiverton from 10am till 5pm. Further details
from G6ZMC on 0884 254889.
Atherstone ARC: Satellites by G4ROA.
Felixstowe DARS: AGM.
Bromsgrove ARS: club night.
Wolverhampton ARS: night on the air.
Verulam ARC: G3PAO Memorial Lecture.
Intermodulation, Phase Noise and Dynamic
Range by Peter Chadwick, G3RZP. All visitors
welcome at this rather special event. Venue
- RAF Association HQ New Kent Road, St
Albans.
Worksop ARS: darts and dominoes.
White Rose ARS: natter nite.
Farnborough DRS: fundraising silly sale with
G4ISK.
Fareham DARC: Amateur Radio in France by
FE5GC.
Lothians RS: surplus equipment sale.
Cheshunt DARC: natter nite.
N Wakefield RC: meeting.
Pontefract DARS: project evening.
Edgware DRS: informal.
Clifton ARS: club meeting.
Fylde ARS: Building a Simple Receiver by
G3AEP.
Wolverhampton ARS: meeting.
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2 Apr

3 Apr

4 Apr

5-6 Apr

7 Apr

8 Apr

9 Apr

10 Apr

11 Apr

14 Apr

White Rose ARS: Satellite Communications
video.
Three Counties ARC: The Solar System.
Fareham DARC: on the air natter nite.
Cheshunt DARC: meeting.
Brighton DARC: meeting.
Horndean DARC: film show by G4BEQ.
Horsham ARC: Mechanical TV by G3PVH.
N Wakefield RC: SSTV by G4FBA.
Ayr ARG: Raynet by GM3ZDH.
Amateur Radio and Computer Club: meets at
the Crown Pub, Bishops Waltham.
W Kent ARS: meeting.
Maidstone YMCA Sportscentre ARS: Chassis
Bashing by G3REM.
Southend DRS: meets every Friday at
7.30pm, Rocheway Centre, Rochford.
Clifton ARS: meeting.
RSGB National Convention at the NEC,
Birmingham.
Borehamwood and Elstree ARC: meeting.
Basingstoke ARC: Propagation by G3LTP.
Worcester DARC: construction contest.
Braintree DARS: Arrow Equipment display.
Todmorden DARS: UK Atomic Energy
Authority.
Welwyn Hatfield ARC: meeting.
Felixstowe DARS: social.
Southdown ARS: Linear Amplifiers and
50MHz by Ken Willis G8VR.
Plymouth ARC: meeting.
Bromsgrove ARS: surplus sale by auction.
Worksop ARS: Then and Now on VHF plus
VHF RSGB Awards by Jack Hum, G5UM.
Wolverhampton ARS: meeting.
Fareham DARC: How To Predict Lift
Conditions by G8V01.
Lothians RS: DF Tune Up, Construction
Competition and Rig Check.
Cheshunt DARC: natter nite.
Conwy Valley RC: Dr D Last GW3MZY.
Milton Keynes DARS: SWL activity night.
N Wakefield RC: on the air.
Southgate ARC: surplus equipment sale.
Edgware DRS: Clandestine Radio by G3BA.
Maidstone YMCA Sportscentre ARS: Contest
Operating by G3ORP.
Wimbledon DARS: Electric Shocks by
G3ESH, GOCLK and St Johns Ambulance.
Clifton ARS: meeting.
Atherstone ARC: Clandestine Radio in the
Japanese POW Camps on the Burma Siam
Railway by Tom Douglas, G3BA

15 Apr

16 Apr

17 Apr
18 Apr

21 Apr

22 Apr

23 Apr

24 Apr

25 Apr

28 Apr
29 Apr
30 Apr

1 May

S Cheshire ARS: AMSAT and OSCAR 10.
Borehamwood and Elstree ARS: quiz.
Fylde ARS: informal with morse.
Wolverhampton ARS: meeting.
Midland ARS: 50 Years of Amateur Radio by
G3BA. At Unit 3, Henstead House, Henstead
St, Birmingham.
Three Counties ARC: Direction Finding by
G2FIX.
Worcester DARC: informal.
Fareham DARC: on the air natter nite.
Hastings ERC: junk auction.
Cheshunt DARC: chairman's lecture.
Brighton DARS: meeting.
N Wakefield RC: natter nite.
Ayr ARG: The Other Man's Shack Video by
GM3KJF.
W Kent ARS: AGM.
Clifton ARS: meeting.
Todmorden DARS: informal chat night.
Welwyn Hatfield ARC: meeting.
Felixstowe DARS: ten pin bowling.
Plymouth ARC: meeting.
Bromsgrove ARS: club night.
Worksop ARS: Power Supplies by G8VHB.
Wolverhampton ARS: meeting.
Fareham DARC: The Termitg by G4/TG.
Lothians RS: HF and VHF Operational Night
with GM4BYF.
Cheshunt DARC: natter nite.
Greater Peterborough ARC: RSGB video
Space Shuttle.
Edgware DRS: informal.
Wimbledon DARS: Propagation During Cycle
21 by G2FKZ.
Clifton ARS: meeting.
Atherstone ARC: AMTOR by G3WHO.
Wolverhampton ARS: meeting.
Three Counties ARC: AGM.
Fareham DARC: on the air natter nite.
Cheshunt DARC: Brains Trust Q and A
session.
Horndean DARC: CW With a Difference by
G3JZU.
N Wakefield RC: Crime Prevention by Morley
CPO.
Horsham ARC: Data Bases with 'On Line'
demo (fingers crossed!) by G3/EE.

Will club secretaries please note that the deadline for the
June segment of Radio Tomorrow (covering radio activities
from 1st May to 1st July) is 24th March.

Contacts Bury RS Allan 0204 706191
Cambridge DARC D. Wilcox 0954 50597

Abergavenny & NH ARC GW4XQH 0873 4655 Cheshunt DARC G4VMRIG4VSL 0920 84250
Alyn and Deeside ARS GW4RKX 0244 660066 Chester DRS Alan 0244 40055
Atherstone ARC Roy 0203 393518 Chichester DARC C. Bryan 0243 789587
Axe Vale ARC Bob 029 74 5282 Clifton ARS RA Hinton 01 301 1864
Ayr ARG GM3THI Ayr 42313 Conwy Valley ARC G4VVW 0492 636376
Barking RES R. Woodberry 01 594 4009 Coventry ARS R. Tew 0203 73999
Bath DARC G4UMN Frame 63939 Darenth Valley RC G1NMX Orpington 26951
Basingstoke ARC Dave 07356 5185 Dartford Heath DFC Pete 0322 844467
Biggin Hill ARC GOAMP 0689 57848 Denby Dale DARC G3SDY 0484 602905
Borehamwood Elstree ARS Tony 01 207 3809 Derwentside ARC G1AAJ 0207 520477
Braintree RS G6CJA 0376 45058 Donegal ARC EI3BOB 074 57155
Brighton DARS Peter 0273 607737 Droitwich DARC G4HFP 0299 33818
Bristol ARC G4YOC Bitton 4116 Dudley ARC John 0384 278300
Bristol (Shirehampton) ARC Ron Ford 0272 770504 Dunstable Downs RC Phill Morris 0582 607623
BT (Reading) ARC G4MUT 0734 693766 East Kent RS Stuart 0227 68913
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World Contests
Most British radio amateurs, even
those who consider themselves to
be 'dyed in the wool' contest
operators, participate in National
Field Day and perhaps one or two
VHF/UHF contests. They may even

they have heard of them, often
decide that they are not for them,
without really having considered
what they consist of on anything
but a superficial level.

The purpose of this article is to

The series of HF contests run every year by the
American `CQ' magazine are the ultimate test of
station performance, operator skill and -in the
editor's opinion - administrative ability. Steve

Telenius-Lowe, G4JVG, has entered these contests
from countries all over the world with considerable

success...
give away a few points in one of
the RSGB's HF CW contests but
seldom do they consider the
possibility of taking part in one of
the really big annual amateur radio
contests. These are, of course, the
CQ World Wide DX (CQWW)
contests, held every autumn, and
the WPX contests, also organised
by the American CQ Magazine
which take place every spring.
Many amateurs are hardly aware of
the existence of these contests. If

give an introduction to these
contests, to clearly and simply
explain their scoring systems and
above all to persuade one or two
who would never dream of taking
part to join in at least one of the
events next year. Who knows, you
may even enjoy it . . .

Diary Dates

The CQ contests always take
place on the same weekends every

The author operating in a contest.

year, and they are always the last
complete weekends in the months
of March, May, October and
November. The contests always
start at 0000 GMT on the Friday
night/Saturday morning, and end
48 hours later at 2400 GMT on the
Sunday night/Monday morning. For
1986 these are:

WPX Contest, SSB: 29th -30th
March
WPX Contest, CW: 24th -25th May
WW DX Contest, SSB: 25th -26th
October
WW DX Contest, CW: 29th -30th
November

All the contests are entirely
separate events - if you choose to
enter the SSB contest you do not
have to enter the CW event and
vice versa.

Categories of Entry

Some people are under the
misapprehension that to stand any
chance of winning, or even coming
anywhere at all in the CQ contests,
you have to have 10kW amplifiers,
6 element monoband beams for
10, 15 and 20 metres, a two or
three element beam for 40 metres,
delta loops for 80 and a 130 foot
vertical with 120 quarter -wave
radials for 10 metres. This is not
true.

Even if you did have that sort of
system you would find that
somebody would beat you, as there
always seems to be somebody,
somewhere, with a better set-up
than you.

However, you can make
winning -entry scores with a very
modest station by carefully
choosing your category of entry.
There is no question that if you want
to be one of the world -highest
scoring stations you do have to
have a very competitive station, or
be lucky enough to live in a choice
DX location, such as Trinidad or
Tobago. But certificates are
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BAND DSOs ZONE
MULTIPLIER

COUNTRY
MULTIPLIER POINTS BAND

SCORE

1.8 32 6 +

+

+

+

+

+

+

10 X

X

X

X

X

X

X

31 =

-=

=

=

=

=

=

-
3.5 274 19 65 493 -
7 551 23 84 1047 -
14 1015 30 95 2131 -
21 763 27 86 1907 -
28 103 15 32 278 -

TOTAL 2738 120 372

=
5887

1

2,896,404

To determine all -band score, total each column with double line.
Single band stations are permitted to operate on more than one band.
However, indicate and total only the band you wish judged.

Fig. 1 An imaginary all band entry in
the CQ WW DX contest. This would
be a good multi operator entry from
Britain or a very good single operator
entry.

awarded for the highest -scoring
entries in each participating
country, so this means that if you
are lucky enough to live in Jersey,
Guernsey or the Isle of Man you
already stand a very good chance
of 'winning' (ie a winning entry
score) before you even start.

In the case of the CQ contests,
the Shetland Islands count as a
separate country as well, so there
are eight possible British countries:
England, Scotland, Wales, Isle of
Man, Jersey, Guernsey, Northern
Ireland and the Shetlands.

If you choose to enter as a
single operator, ie all the operating,
receiving (looking for DX) and
logging is done by yourself, you
can choose to enter either all
bands, or as a single -band entry.
So, there are already 56 categories
of entry from Great Britain: each
band (six) plus all -band; multiplied
by the eight British countries.

In addition, you can form a
team with some friends and
operate as a multi -operator entry.
All multi -operator entries must
operate all bands (or will be scored
as if they have used all bands) but
there are two different multi -
operator classes of entry too: multi -
single and multi -multi. Multi -single
means multi -operator, single
transmitter, multi -multi, fairly
obviously, means multi -operator
and multi -transmitter. These
classes of entry are scored
separately too, so in addition to the
56 categories of single -operator
entry, there are also 1 6 categories
of multi -operator entry possible
from the British Isles. Finally, in
addition, there is a separate QRP
section for single -operators only

BAND DSOs POINTS PREFIXES SCORE

1.8 35 --.. 73 x

x

x

x

x

x

x

- = -
3.5 292 -I.. 618 - = -
7 71 -0- 194 - = -

14 878 - 1713 - = -
21 713 -8. 1967 - = -
28 73 -o- 161 - = -

ALL
BANDS

2062 -v.-

a

4726

a

633 = 2,991,558

a

A prefix is only counted once. Score bottom line for all -band score
(do not add scores from each band).

which gives another 56 possible
categories, making a total of 128
possible categories of entry - and
chances of winning - from Great
Britain.

The QRP section, which
restricts you to a maximum of five
watts output, is gaining in
popularity every year. Here you are
only competing against other
stations using five watts or less,
though of course you can work any
stations in the contest, whatever
their power, so long as they can
hear you! But with the high level of
activity in all these contests I

personally would not recommend
participating as a QRP entry unless
you have very good antennas.

The organisers of the CQ
contests encourage operators to go
on expeditions to activate as many
countries or prefixes as possible
and with the knowledge that any
activity from GD, GI, GJ, GU or the
Shetlands will be much sought
after by others taking part, it is
worthwhile thinking about
organising a mini-DXpedition to
one of these places, times to
coincide with the contest weekend.

Making Your Score

To those of you used to scoring
a VHF contest (radial rings, or one
point per kilometre worked) the
scoring method of the CQ contests,
may, at first sight, seem confusing.
In reality, it is quite simple. It is bas-
ed on two factors: firstly the scor-
ing of a certain number of points for
each contact and second, the ap-
plication of a multiplier, as its name
suggests, will multiply the total
score (either on that band or
overall) by a factor. In order to
score as highly as possible, it is
crucial to get as many multipliers as
possible, rather than simply going
for the largest numbers of QSOs.

Fig. 2 An imaginary all band entry in
the CQ WPX contest.

The method of scoring and
what actually constitutes a multi-
plier is different for the World Wide
DX and WPX contests, so we'll
take them separately. In the
CQWW DX contests, one point is
scored for each contact with sta-
tions in Europe and three points for
all QSOs with stations outside
Europe. No points are scored for
contacts with your own country -
although you should try to work at
least one station in your own coun-
try on each band as it does count as
a multiplier. Don't forget that all the
British Isles countries count as
separate countries. If you are in
England, you score one point for
each station in Scotland and Wales
contacted, but none for those in
England. The multiplier is each DX -
CC and WAE (Worked All Europe)
country worked and each CQ Zone
worked, on each band.

There are a few WAE countries
which do not count as DXCC coun-
tries but for the purposes of this
contest count as separate
multipliers. The Shetlands are one
example; some others are Sicily
(IT9), United Nations Vienna
(4U1VIC) and the Karelo-Finnish
Republic (UN or UZ1 N), part of
European USSR.

In the WPX contests, you score
1 point per QSO for European con-
tacts on 10, 15 and 20 metres and
2 points on 40, 80 and 1 60
metres. For QSOs outside Europe
you score 3 points on 10, 1 5 and
20 metres and 6 points on 40, 80
and 160 metres. The scoring is the
same as CQ World Wide on the HF
bands but double the points of the
three LF bands.

In the WPX contest the multi-
plier is the number of different
prefixes worked, eg G2, G3, GM3,
4X4, 4X6, W3, WB3 are all
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counted as separate prefixes and
therefore are all multipliers. Unlike
the CQ World Wide, each multiplier
is only counted once, not once per
band. So, even if you work XX9AA
on all six bands, you only have one
multiplier. If, however, you also
work an XX8 on one band, you
have a total of two multipliers.

Doing The Logs

It is essential if you are sending
in an all -band entry to keep
separate logs for each band. CQ's
official log sheets have 80 QSOs
on one side of a sheet, in two
separate columns of 40. You can
use RSGB log sheets with only 40
QSOs per side - although that
means sending twice as many
sheets to the USA and doubling
your postage - or make up your
own with 80, perhaps using a

photocopier. The columns should
be headed with time, station con-
tacted, report sent, report received,
two columns for multipliers and
finally, points claimed.

It is also essential from an
operating point of view to have a
multiplier check sheet by your side
when in the contest. In the case of
the WW DX contest, this should
consist of the 40 CQ zones and
each country that you think you
may possibly be able to contact
i.ring the contest, not forgetting

WAE countries. You
should also be-ar in mind that often
there are major DXpeditions to
unusual exotic places such as
Mellish Reef - which may not be
heard from one year to the next ex-
cept in this contest. There should
be a separate multiplier check sheet
for each band, or six separate col-
umns for each band against each
country and CQ zone. I know this
sounds like an incredible amount of
administration but it is not as bad
as it seems in practice. Remember,
I am covering the options for all
types of entry.

In the case of the WPX contest
it is only necessary to have one
multiplier check sheet, since the
multipliers are only counted once
and not on each band. However,
this does have to be very large in-
deed. Many strange, unique and
occasionally hilarious prefixes
come on the air specifically for the
WPX contest, so you need to be
prepared for any eventuality. The
check sheet should cover all possi-

CQ WW Phone/CW Contest 198_ Call Band MHz

Zone [3A22 [JG [JKH6 Hawaii un
[31 []A4x []Gu []KH8 Samoa [1T7 [la;
[32 [3A61 []GI []1(H9 Wake []TA

[1]]vvv11:(9921Y:

Mvx0 []3A
[]3 [1A71 []CJ []KL7 Alaska []TF []3B8
[34 []Aox []GM []KP2 Virgin []TG

[]3B9[33D2HVP2M

[35 []AP2 MGM/Shetland (]KP4 Puerto []TI HVP2V
[16 []BV []Gu []KP Desech. []rj HVP5 [1306

[37 Hay []cw []KX6 Marshallum MVPS Falk.[13"
[18
[19 []C53

[3H44

[]HA

[]LA
[11JJ

[]118

[]TN8 []1: OG:knr!1
[110 [3C6A []/489 MLX [JTR8 []4U1VIC[]VP8 Shet.[143{4
[]11 [10E [1HBO MLZ MTT8 U111)9

[312 []CEO []HC []OA [1TU []VQ9 []5B4
[]13 []CN8 []HC8 MODS []ry []VR& []5H3
[314 []CO []HH []OE MTZ []VS6 [15N

[]15 Hu []HI []014 []UA Eur []VU2 []5R8
[316 []CT1 []HK []0HO []JA Asia (3w [15T5
[317 []CT2 [11.1F0 []0J0 [1UAl/FJL []3CE [15W1
[118 []M [1HL []0K DiA2 [1XT2 []5X5
[]19 []CX

[]20 [3044

['HP

[]HR

HON
[]OX

[1118

[]UC

[]xx9 [156:4

[]21 [3068

[122 []DL

[]HS

[]HV3

HOY
[]OZ

MUD
MUF

[JIB [3615

[pm []7P8
[123 ['DU []1121 []P29 MUG [lYJ [17Q7
[124 []EA []PA MUH MY.K1 [17X
[325 []EA6 []ISO []PJ2-4 HUI [JYN [18P6
[]26 []EA8 [1J28 [1PJ5-8 MUJ []YO [18O
[127 []EA9 [jJ3 []1'y [JUL []YS [18R1
[]28 []E1 []-75 []TN MUM MYU [1901
[]29 []EL [3J6 MPZ1 [JUN MYV
[]3O [3EP2 [].173 [3S79 MUD []22 []19914J2

[]31 []ET3 [].188 MSM []UP [1282 [19K2
[132 []F

[]33 MFG

[]34 []FH

[335 []FB
[136 []Fm
[]37 []F0

[]JA

[]JD1

[]JT

[13W

[]JW/Bear

[]JX

[]SP

MST

[1STO

[1SU1

MSV
[]SVS

[]uQ

[JUR

[]112A

[]1/3

[3v44

[3v85

[12C4 []9L1

[]2D7 [39M2

[]2D8 []9M8

[]ZD9 []9N1

[12F [190

[]2K1 [190
[]3B []n, [],P1 [1SV9 MVE []2K2 [19V1
[139 []FR []KC6 Belau []T2 MVK [321, []9X5
[]40 [3FR/T []KG4 Guantanamo [1T30 [11/K9L []2M7 [1914

[]FS HKG6 Marianas []T31
[]1/K9M [12PS ['Antarctica

[]FY []KH2 Guam [3T32
[]VK9N ['ZS []Abu Ail

[ ]IT9 [1
[] [1 [1

Fig. 3 A typical multiplier check sheet for the CQ WW DX contest. Six
sheets are needed, one for each band and each zone and country crossed off
as it is worked. Multipliers are easier to count and check if previously
worked.

ble prefixes from AA1 to 9Z0, with
only those such as M - and 2 -
which are never likely to show up
being omitted. Do not forget to in-
clude the single letter followed by a
number prefixes, such as Ll , L2
etc. Oh yes, and remember all the
East German prefixes from Yl 1 to
Y99 count separately . . .

Do It 'Multi'!

I find it much more enjoyable
operating with a group of like-
minded individuals as a multi -
operator team than contesting
alone. No matter how keen you are,
after several hours of bad condi-
tions one can become very despon-

dent unless there are some other
operators there willing and ready to
take the mike or key and fill in the
dreaded check log. Also, in the WW
DX contests you are allowed, if
operating in the multi -single class
of entry, to work a new multiplier
on the band other than the one the
main station is operating on. For
this reason almost all multi -single
stations have in fact two complete
stations(!) one usually called the
main station and the other the
multiplier station.

The rules of the contest say
that the multiplier station can only
work new multipliers: it is not
allowed to call CQ and work sta-
tions calling it. Another rule of the
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One of Sweden's best equipped club
stations SK4NI, often used for
contest with (left) 14MHz 4 ele
monobander, (right) 21MHz 5 over 5
stack and (between) 3.5MHz wide
band dipole 35m high.

contest is that you must remain on
a band for at least ten minutes. This
rule applies too to the multiplier sta-
tion: once it has successfully work-
ed a new multiplier on one band, it
cannot QSY to another band for at
least ten minutes, even if it wishes
to work another new multiplier.

In the case of the multi -multi
category, anything goes. The ideal
multi -multi station consists of six
separate stations each connected
to dedicated antennas and any of
which can operate simultaneously
without causing interference to any
of the others. Obviously to
organise such a station is an im-
mense undertaking and in fact in
the last few years there has only
been one major British multi -multi
station in the CQ contests,
GB4ANT which operates from Nor-
folk.

However, it is not really
necessary to have such a station to
participate in the multi -multi
category: if you can organise a sta-
tion where it is possible to run, say,
three stations simultaneously
(10/15/20, 15/20/40, 20/40/80,
40/80/160 or even 20/80/160)
and have enough operators to do
so, I'm sure one could make a very
good score. It is, of course, fairly
rare for all six bands to all be open
at the same time and so it is not

necessary to have six
simultaneously operating stations.

A Multi -Single Station

Obviously, the ideal multi -
single station would be one where
you could operate on any combina-
tion of two bands simultaneously
without any mutual interference,
preferably with mono -band yagis or
quads for the HF bands and anten-
nas with some sort of gain over a
dipole on the LF bands. It goes
without saying that the better the
signal put out on all bands the bet-
ter chance of having a good score
at the end of the contest. However,
such a station is beyond the means
of most individuals (although it is
quite possible for a radio club pro-
ject to put together a very respec-
table multi -single station using dif-
ferent members' rigs, antennas and
even QTHs). As a minimum,
though, I would recommend
something along the following
lines . . .

Two transceivers, both capable
of split -frequency operation. They
should preferably be solid-state so
as to waste no time when QSYing
from one band to another, or even
from one end of 80 or 160 metres
to the other. But more importantly,
they should have very good front -
ends to be able to sort out weak DX
signals on 40 metres when there
are S9 + 60dB signals close by
and so as to reduce the possibility
of mutual interference between the
main and multiplier stations.

Two linear amplifiers, capable
of the full legal power for 48 hours.

One three element tri-bander
yagi or quad antenna, eg Hy -Gain
TH3, Western DX -33, or Jaybeam
TB3. Obviously something larger
such as a TH6Dxx or a KLM KT-
34XA would be better, and mono -
band beams would be better still.
Separate 40, 80 and 160 metre
dipoles, or perhaps full-size
quarter -wave verticals for 40
and/or 80. Finally, a separate multi -
band antenna, such as a trap dipole
or G5RV located as far away as
possible from the other antennas,
for the multiplier station to use
when the main station is using the
beam.

If the main station is on 40, 80
or 160 metres, then the multiplier
station should have access to the
beam to try to pick up multipliers on
10, 15 or 20 metres . . . This is
particularly important in the WW
DX contests during the late evening
when the main station will probably
want to be on 40 or 80 metres and
probably working many Europeans,
but when there will probably still be
several Central and South
American countries about on the
higher frequency bands.

A more ambitious multi -single
station may have two separate tri-
banders, one for each station, and
perhaps a two element yagi for 40
metres, or delta loops on 80 metres
- the sky is the limit.

A 90' high crane was used as a
mast to support a 5 ele 15m beam
for a weekend contest at SK5EU,
Linkoping, Sweden.

50 please mention HRT when replying to advertisements. 73 G4NXV HAM RADIO TODAY APRIL 1986



With the WPX contest it is not
absolutely necessary to have a
second 'multiplier' station at all,
although a separate receiver used
for spotting multipliers would
certainly be recommended.This is
because, within the rules of the
contest, you are not permitted to
work a new multiplier found on a
second band while the main station
is operational on the first. If a new
multiplier is worked on a second
band in the WPX contest the main
station will then have to use that
band for at least ten minutes after
the event.

Results

What can be expected from the
CQ contests? To stand any chance
of getting a world-beating score is
very difficult. Even with the
antenna system of VP2MW
described in Table 1 the group was
fifth in the world and only third in
the Caribbean area. Because of pro-
pagation difficulties even the same
antenna set-up in Britain would
have done comparatively worse,
perhaps roughly tenth in the world.

A far better comparison is to
look at the expected results in
Europe alone. A well-equipped and
operated station in Britain could
well be the highest -scoring station
in Europe in its category, even
though southern European stations
are definitely favoured with better
propagation (eg longer openings on
the HF bands) than stations in
Britain. In Britain we tend to be able
to work the States on 80 metres
after the rest of Europe, which
gives us a small compensating
advantage.

As mentioned, the organisers
of the CQ contests give certificates
to the top -scoring stations in each

country and in each category.
Since there are relatively few
stations participating in Britain, the
chances are that you will win a
certificate, especially if you enter a
reasonably obscure category. For
example, in the 1983 CQ World
Wide DX Phone contest, there
were only ten single -operator
entries from England (and only
eight others from the rest of the
British "countries" put together).
Of these ten, only two entered as
an all -bands entry, one entered as
10 metres only, one 15 metres
only, two 20 metres only, one 40
metres only, two 80 metres only

The antenna system at GB2PX a
KT34 4 ele triband beam and a KLM
3 ele 40m beam up 90'.

and one 160 metres only.
On 20 metres, G3FXB had

2291 QSOs and was the highest -
scoring single -operator on 14 MHz
in Europe, and sixth in the world.
This was an extremely good effort
by Al one of Britain's most
successful contest operators.
However, the two all -band entries
only made 216 and 124 QSOs
respectively. Anyone in England
entering the contest seriously, no
matter how modest their station,
could have beaten their scores and
would therefore have won a
certificate as the highest -scoring
single -operator all -band entry from
England. Similarly, there were no
single -operator entries at all, either

all -band or any single -band, from
Northern Ireland, Jersey or
Guernsey.

In the case of multi -operator
entries in the same contest, there
were absolutely no multi -single
entries at all from England,
Scotland, Wales, or the Isle of Man.
GJ6UW was active from Jersey
and made 3732 QSOs in the multi -
single category: a very creditable
effort. On neighbouring Guernsey,
GU3HFN made 1353 QSOs, while
in the multi -multi category
GB4ANT in Norfolk made 5446
QSOs, the third highest in Europe in
that category.

Talking Tactics

Although the final points score
obtained is what counts, the
number of QSOs does give a rough
guide to how well a station has
done in the contest. However,
more important than the number of
contacts made is the number of
multipliers contacted. To take an
extreme example: a British station,
GOXXX makes 1000 QSOs on,
say, 1 4MHz in the CQ WWDX con-
test. Some of these QSOs are with
European stations, but there is
good opening to the States, so a
good proportion are 3 points per
QSO. Let's assume he scores an
average of 2 points per QSO (point
for European contacts, 3 points for
DX contacts). This gives him a
score of 2000 points, multiplied by
his total number of multipliers: on
14MHz from England 80 DXCC
countries and 20 zones, that is a
total of 100 multipliers, could easi-
ly be obtained. So GOXXX's total
score is 2000 x100 = 200,000
points.

Now take an American
operator, W2XXX, who goes on a

TET 4 element yagi for 10/15/20 metres (rotatable)
TET 3 element yagi for 10/15/20 metres (rotatable)
Hy -Gain TH6DXX 6 element yagi for 10/15/20 metres (rotatable)
Six element log -periodic beam for 20 metres (fixed on the States)
Hy -Gain "Discoverer" 2 element beam for 40 metres (rotatable)
Second 2 element beam for 40 metres (fixed on the States)
80 metre dipole
Quarter -wave sloper antenna for 80 metres (sloping towards Europe)
Inverted-Vee dipole for 160 metres
Beverage receiving antenna for Europe
Beverage receiving antenna for the States
Any of these antennas could be used by either the main or the multiplier
station and in addition there was a third station which could use any unused
antenna and also look for multipliers on a third band.

Table 1 The antenna set up at VP2MW in 1984 CQWW DX Contest
(world fifth).
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big expedition to the Azores and
operates as W2XXX/CT2. From
that location he finds he has a
'pipe -line' into the States, and
makes 2000 QSOs, twice as many
as GOXXX, but all with his friends
in the States. He scores 3 points,
per QSO (rather than the average of
2 which we have assumed for
GOXXX) thus giving him 6000
points, multiplied by just three if we
assume he has only worked one
country, the States, and two zones
- zones 4 and 5 (the Mid -West
and Eastern part of the States). So
W2XXX/CT2's total score is only
6000 x 3 =18,000 points - less
than one -tenth of the score made
by GOXXX, even though he actual-
ly made twice as many contacts.

As mentioned, this is a highly
exaggerated example, but it does
clearly show the importance of
looking for multipliers. A real exam-
ple is the case of 4V2C, a group of
mainly Americans who operated
from Haiti in the 1983 CQ WW DX
Phone contest, and who came fifth
in the world in the multi -single
category. They made a very good
score in terms of numbers of QSOs,
probably because they worked lots
of USA stations, but they did com-
paratively badly in terms of work-
ing multipliers. Had they worked as
many multipliers as their rivals,
they would have been third or even
second in the world instead of fifth.

They obviously learned their
lesson, because 4V2C became first
in the world in the 1984 contest!

Finding as many multipliers as
possible is obviously the key to get-
ting a high score. If you are a
single -operator, perhaps the best
way to do this is to work as many
stations as possible during the first
24 hours of the contest, noting
which multipliers are being con-
tacted as you go along. During the
second day of the contest, spend
much more time listening, trying to
find new multipliers that you have
not already worked on the first day.

This theory works especially
well if you are located in a rare
country in terms of the contest (in
the case of the WPX contest, if you
have a rare prefix such as G5, GM6
or GW8) since you are going to be a
multiplier for those also in the
contest, so they are going to want
to call you. If you are in England, or
in the WPX if you are a G4, you will
still need to spend a lot of time on
the second day looking for

multipliers!
If you are operating as a multi -

operator team then ideally at least
one person should be looking for
multipliers all the time. Another
operator is, hopefully, working a
pile-up of stations calling him on
another band.

However, it is not just working
a large number of multipliers that
will win the contest for you. You
must also have a large number of
high -scoring contacts. In fact it is
trying to get the correct balance
between working high numbers of
QSOs and a high number of
multipliers that is the secret of
success in the CQ contests,
assuming that you already have a
well-equipped station.

In the case of the WW DX
contest, you get three times as
many points for working DX
contacts compared with European
contacts. A useful rule of thumb is
therefore to be operating on the
highest frequency band that is
open, as that is the band that will
generally provide the highest ratio
of DX to European contacts.
Dropping down to the next highest
frequency band when the higher
one closes, or the band begins to
feel worked out, ie that you have
worked almost everyone who is on
the band and in the contest.

In the WPX contests, however,
it is not quite as easy to make the
decisions as to when to QSY to
another band. This is because you
get double the number of points on
the three LF bands and it is thus

G4JVG operating the 80m station in
a multi -multi contest at SK5EU. Can
anyone guess what equipment he's
using?

difficult to decide whether it is
going to be more productive
working a mixture of DX and
European stations on, say, 20
metres or
the former to be more productive
there must be a very high
percentage of DX QSOs. The only
hard and fast rule in WPX is that if
you can work a large number of
contacts outside Europe on 40 or
80 metres, then those are the
bands that you should be on. Each
QSO is then worth 6 points
compared with only 1 point for
working Europeans on, say, 20
metres.

Signing Off

All this probably makes it
sound as if competing seriously in
one of the CQ contests is hard
work and a lot of administration.
Well, it is hard work, but it is also
great fun, and the considerable
sense of achievement you get in
obtaining a good score makes it
worthwhile. Even if you find it im-
possible with a modest station to
obtain a record -breaking score, it
can nevertheless be a source of
much enjoyment to beat last year's
score or relative position. I hope this
article will give some operators
the impetus to give it a go in this
year's CQ contests.
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Addendum
An 80W SSB Linear Amplifier
(Jan, Feb '86).

The foil pattern labelled figure 4 in the article was
printed reversed. It is reprinted here the correct
way round.

The RF semiconductors are also available from
Raedek Electronics,
102 Priory Road,
Scribers Lane,
Hall Green,
Birmingham.
B28 OTB

The top foil pattern.

The bottom foil pattern.
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Review:
ufeoe

The muTek TVVF 50C was one of the first
products to be announced for the new 50MHz
band. But is 144 + muTek = 50 the best way?

Chris Lorek, G4HCL, finds out.
The 6m facility has now been ex-
panded to encompass all class A
amateurs, with many class B's also
hopeful of gaining the allocation in
the future. Initial operation impres-
sions are dealt with in a different ar-
ticle in this issue, but many
amateurs are still making the deci-
sion on how to get operational on
this exciting band with its many
and varied propagation modes.

The 'big three' Japanese firms
already produce dedicated 6m>
transceivers, which no doubt are
very nice indeed. But there is of
course another way to get opera-
tional without duplicating much cir-
cuitry already present in your
shack, that is to use a transverter.
In the past, this method has often

been thought of as a 'second best,'
as the transmitted signals could
never be quite as good as the
original and the received signal
always suffers some degradation.

With technological im-
provements, the more fortunate
amateurs can budget for the ab-
solute best of everything, if such a
thing is available. The technical
boffins with lots of spare time, en-
thusiasm and test equipment go one
better and build equipment that far
surpasses anything available on the
market. I'm sure that Chris Bartram
of muTek will allow me to include
him in this category, although he
may now never forgive me!

Several years ago, the !corn
IC211E and Yaesu FT221R were

available as the 'top of the range'
2m multimodes, but they fell down
on strong signal receive handling.
Lo and behold! muTek came up
with a complete replacement front
end board for these transceivers,
improving their performance
tremendously, and these became
the standard for 2m contest work-
ing. Ever since then, muTek have
had a reputation for good quality
British made and designed equip-
ment.

Inner Workings

A transverter can be simply
described as a linear mixer, where
the input signal is mixed with a
local oscillator and is translated to a
third frequency. The same happens
in reverse, allowing transmit and
receive performance on a shifted
frequency range. In this
transverter, a crystal oscillator
operates at 94.0MHz, mixing
144.0MHz down to 50.0MHz,
144.5MHz down to 50.5MHz and
so on. This is of course highly
simplified and much bandpass
filtering coupled with the right
amount of transmit and receive
amplification must be performed to
achieve the required performance.

The Transmit Path

Fig. 1 shows the transmit signal
from the 144MHz transceiver be-
ing attenuated by a 6dB pad, which
is made up of high wattage
resistors, before being applied to a

preset attenuator. This is followed
by a pin diode variable attenuator
operating under automatic level
control. The attenuated signal, at
around - 6dB, is applied to the mix-
er together with a low noise
94.0MHz oscillator signal, to pro -
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Fig.1 Block diagram for the muTek 50MHz transverter.
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duce some 50MHz and 238MHz
signals.

The desired 50MHz range is
selected by bandpass filtering and
passed to the transmit linear
amplifier. This employs a 2N3866
to amplify to 10mW, through fur-
ther bandpass filtering, and a three
stage linear amplifier with a pair of
2SC1945 transistors operating in
push pull in the output. Negative
feedback is used to give good
linearity, and the push pull principle
gives good rejection of even order
harmonics. Harmonics are further
reduced by a seven element low-
pass filter and passed via a direc-
tional coupler and relay to the
50MHz aerial connection. The
directional coupler provides feed-
back to control the ALC stage at
the input, giving reverse power
shutdown protection, and to drive
the LED bargraph on the front
panel.

Transmit/receive switching is
accomplished by an RF sensing cir-
cuit together with optional hard
wired control. The RF sensing will
however always over -ride the hard
switching. The preset 'hang -time'
may be removed by cutting a link
on the PCB in the case of hard swit-
ching.

The Receive Path
In its energised state, the c/o

relay connects the 50MHz aerial
connection to a balanced MOSFET
RF amplifier consisting of a pair of

HAM RADIO TODAY APRIL 1986

the ubiquitous BF981 FETs. This
stage offers good strong signal per-
formance coupled with a low noise
figure. The amplified signals are
passed to a three stage bandpass
filter, shared with the transmit line,
and then to the same mixer
employed in the Tx line. Pin diode
switching is used for signal routing
where necessary. The 144MHz IF
signal received post -mixer
amplification via a J310 FET and is
passed to the 2m receiver via the
6dB attenuator in the common
Tx/Rx line.

Open The Box
The transverter is presented in

a brown slimline case, which nicely
fits on top of most transceivers.
The mechanics are similar to the
other transverters in the muTek
range, cutting down on manufac-
turing costs. Apart from an on/off
switch on the front panel, there are
no other controls or switches. The
rear panel hosts a BNC socket for
the 144MHz transceiver connec-
tion, an S0239 for 50MHz and a
five way 270° DIN socket for DC
input and control connections.
Although the review sample was
supplied as just the transverter
module, mention is made in the
manual of supplied accessories be-
ing a power lead, trimming tool for
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internal ALC adjustment, RF con-
nectors and even a few spare
screws in case you loose those
supplied!

Opening the case shows an ex-
tremely good standard of construc-
tion, using double sided tinned PCB
with plated -through holes. All com-
ponents were mounted close to the
board without excessive lead
lengths. The power devices are
bolted to a metal bar on the side of
the case, which is coupled to the
underside metal screen to act as a
heatsink.

Front and rear panels are metal
sprayed to ensure good RF conduc-
tivity. A rectangular cutout in the
front panel allows for an LED strip
to show through, giving indications
of power on, transmit, and relative
output level. This is mounted inter-
nally on a small sub -board held to
the main board by two soldered
wires. On arrival through the post
this had come off. The manufac-
turer has ensured that later models
have a more secure fixing method
of this sub -board, this only being a
problem on the early samples.

Setting It Up

The supplied manual is home
produced, although very neat af-
fair, consisting of computer printed
text and hand drawn diagrams on
good quality paper, bound in a

transparent folder. The introduc-
tion requests that the purchaser
spends a few minutes understan-
ding the notes, then launches into
three A4 pages of technicalities
such as "bilateral frequency
translation device," "Galaxy and
thermal radiation," "high transcon-
ductance j-fet if head amplifier"
and so on! The designer certainly is
keen on showing that much
thought has gone into the design of
the unit - I must confess that I

read it with relish. However, such
information would have been more
useful placed in a technical appen-
dix, leaving the average user with
brief instructions at the front on
how to connect and set the unit up,
without the chance of them not
reading further and just plugging it
in! A block diagram is supplied but
no circuit diagram. This would have
been very useful to accompany the
technical description and any repair
work in the future. No doubt the
manufacturer does not wish to give

too much away at the present time.
Further on in the manual, the

installation instructions suggest
you transmit a steady 144.5MHz
carrier at whatever PEP you pro-
pose to use, adjusting the internal
ALC control, coloured yellow for
easy identification, until all the
transmit LED indicator segments
are just lit. This will ensure that the
transverter is operating just below
ALC threshold, ensuring the
cleanest signal. In fact, by ad-
justing your 2m drive source to a
lower PEP output level and increas-
ing the sensitivity of the transverter
to suit, a much cleaner signal will in
fact be radiated.

The manual claims that the unit
will work with any 144MHz
transceiver capable of generating
between 1 and 1 OW output but see
the lab results later. Connections are
provided for hard Tx switching to
avoid the necessary 'hang time'
before receive is restored and also
for connection of other devices
such as linear amplifier switching.
A further output is provided for a
transverter control system, I

understand muTek have a future
surprise up their sleeve! A good
quality 13.8V power supply is ad-
vised, capable of supplying at least
4A output.

Is It Idiot Proof?

The built-in ALC system will
certainly protect the unit from
severe overdrive, but what about
the on/off switch on the front
panel? Fairly harmless you would
think, but what would happen if
you left the power off by mistake? I
have fond memories of replacing
two Rx converter transistors in an
old 2m -10m transverter of mine
that sensibly did not have an on/off
switch, when I inadvertently
transmitted 2m into the unit when
the supply lead had become ac-
cidentally disconnected.

Examination of the diagram
suggests that 2.5W would go
straight up the J310 small -signal IF
amplifier transistor - this rather
worried me. The manual also states
that an important safety feature is
that the RF sensed switching will
always over -ride the hard swit-
ching, this is only true, of course, if
it has DC power supplied! Con-
sultation with the manufacturer
proved that no harm would result if
this happened. It was tested suc-

The Rx bandwidth centred on
144.0/50.0MHz, horizontal scale in
2MHz per division and vertical scale
10dB per division.

cessfully, just before the unit was
due to be sent back!

Laboratory Tests
Receive Stages
The present 50MHz allocation

as we know is 50.0-50.5MHz, but
there are reasonable hopes that this
will be expanded in the future,
perhaps to 52MHz or even beyond.
So tests were initially performed to
establish the bandwidth perfor-
mance of the unit as well as its per-
formance at the centre of the cur-
rently authorised segment.

The photo nearby shows the
receive gain plotted against fre-
quency and illustrates a well
shaped bandpass response with lit-
tle ripple across 49.5-52MHz, with
the response falling sharply at both
sides - - 10dB relative maximum
output at 54MHz. This suggests
that the receive side is aligned for
use over the lower 2MHz only, with
an absolute peak in the middle of
the present band at 50.25MHz.
Spreading the bandpass response
over a greater range would have its
drawbacks, of course, in terms of
attainable noise figure, gain, and
out -of -band rejection performance,
but it may limit its possible future
use. The peak gain was found to be
10.5dB which is a sensible
amount, limiting the degradation of
overall dynamic range whilst giving
good receive sensitivity bearing in
mind the noise levels encountered
on the band.

Being a frequency translating
device, the system noise figure
could not easily be directly
measured, but sensitivity
measurements at 6m and 2m and a
few calculations give a quite accep-
table noise figure of 2.4dB.

The 1 dB receive path compres-
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The transmitter bandwidth with the
centre on 50MHz, same scales as
before.

sion point occurred at an input level
of - 9.5dBm. This shows that the
strong signal handling ability would
be entirely limited by the 2m
transceiver performance and not by
the limitations of the transverter.
144MHz rejection was 58dB
down, this is good but I would have
liked to have seen a better figure.
As will be seen later, this could
cause confusion! Image rejection
and all other spurious responses
over 1 500MHz were greater
than 80dB down. Full drive power
of 1 OW at 1 44MHz was applied to
the unit for one minute with no
power applied, to test for possible
damage to the receive stages, no
adverse effects were noted.

Transmit Stages
The transmit bandpass

response, below ALC threshold,
was measured and is shown in the
photo nearby. This was slightly
wider than that found on receive,
covering 50.0-53.5MHz to the
- 1 dB points, again very cleanly
shaped with a good bandpass
response. Maximum power output,
ie ALC limited, was 10.7W PEP

Transmitter two tone spectrum at
0.5dB below ALC threshold. The
centre is at 50MHz and the x axis
scale is 200kHz per division, y axis
scale as before.

with a current consumption of
3.65A at 13.8V. The input sen-
sitivity, defined as the input power
required to just reach the threshold
of ALC and therefore give max-
imum output, could be set to 4.5W
PEP at greatest sensitivity, up to
above 20W PEP. This would prove
a slight limitation to users of the
popular FT290 and similar rigs,
where reduced output power at
50MHz would only be available.
The manual states that 1W
transceivers are suitable, which ap-
pears to be an error.

The second and third har-
monics were measured as - 52dBc
and- 59dBc respectively, all others
144MHz leakage was -41dBc
which is disappointing, as a 50MHz
dipole element would present a

reasonable match at 144MHz and
would therefore radiate quite well.
Coupled with the receive leakage,
you could be having a QSO thinking
you were on 6m until you find the
station you are talking to is a local
operating on 2m! Also the second
harmonic of 50MHz falls right in the
middle of your next door
neighbour's FM radio tuning range,
which could cause greater upset.

Examination of the circuitry
and long phone conversations with
Chris Bartram of muTek showed
that this should not be the case.
The problem probably lies in the
grounding of the rear case to the
PCB. It was admitted that the sam-
ple unit was an early example, and
in fact current units employ better
grounding and should not exhibit
this problem.

The linearity of the transmit
stages was examined. Quite
honestly, I had a difficult time
generating an amount of sufficient-
ly clean drive power, due to the ex -

Transmitter two tone spectrum at
3dB into ALC with scales as the first
spectrum.

ceptional performance of the
transverter below ALC threshold.
Third order IMD products were
measured as 45dB down on PEP
level, which is very good indeed!
(Note the photos show peak tone
levels as OdB ref. level and not PEP
level). Higher order product levels
fell away nicely, giving an excep-
tionally clear signal and again in
most cases will be entirely limited
by the performance of the 2m
transceiver and not by the limita-
tions of the transverter.

When the input was driven 3dB
into ALC, ie transmitting twice as
much into it as it was set up for, the
linearity degraded somewhat, as
shown in the photo nearby.
Measuring a similar overdrive ef-
fect at 146MHz input, giving
52MHz output, gave an even
worse performance. The ALC is ad-
mittedly an 'idiot compensation'
and providing the setting up in-
structions are carefully followed a
faultless performance in this
respect will be achieved. The claim-
ed SWR protection was tested by
transmitting into an open circuit at
full drive power for ten minutes
with no adverse effects.

The translation frequency ac-
curacy remained within 100Hz
throughout the tests with the in-
evitable changes in internal
temperature, this is very good. The
hang time was measured as
680ms which is quite acceptable.
However the serious user will un-
doubtedly use the hard switching
facility, giving instant transmit/
receive changeover. RF sensing
was measured as 120mW, and
was independent of input sensitivi-
ty level setting, this is reasonable
but I would have hoped for a slight-
ly more sensitive level.

Transmitter two tone spectrum at
3dB into ALC but with the centre at
52MHz not 50MHz but other scales
as before.
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On The Air

The editor's arm was twisted
(ouch!) to extend the deadline for
this report by a few days to allow
operation immediately the band
was opened to us common mortals
without permits. I'm never awake
at those out -of -TV hours. This gave
me the chance to operate under
real conditions of the neighbours
watching TV and listening to the
weekend sports results on their FM
radios (2nd harmonics. . . ), as well
as having a much larger captive au-
dience on the band.

A rotatable two element
50MHz yagi at 40ft agl was used,
as soon as this was plugged into
the transverter it was seen that
sensitivity was clearly limited by
external noise, including harmonics
of TV time bases and various com-
puter RF outputs that came and
went. A preamplifier will clearly not
be necessary in normal use.

An initial problem came to light
on transmit when using my IC211E
2m multimode as a driver, taking
the form of a rapid 'flutter' on my
transmitted signal with fades of
around 20dB. This was not ap-
parent on the output power meter-
ing of either transverter or driver,
but was reported on. After some
experimentation, it was found that
50MHz RF was entering the
microphone cable of the IC21 1 E
causing the flutter, showing the
transverter to be blameless. This
was later rectified by the addition
of a ferrite bead and 1 nF capacitor
in the microphone line.

The unit was connected to my
FT107M, with a modified FV107
transverter system giving swit-
chable 6m and 2m outputs
amongst others. The 2m output
was connected to the muTek
transverter, whilst its output was
connected to a coaxial aerial switch
also fed with the FV107 6m
transverter output, from there to
the 50MHz aerial. This gave instant
transverter switchover enabling
quick appraisals of relative perfor-
mance with the same driver
transceiver (which has superior
receiver performance over the cur-
rent standard 'top of the range' of-
ferings from Yaesu and Trio/ Ken -

wood - see March '86 HRT). This
would hopefully show any deficien-
cies in the transverter system
rather than the driver.

Signal strengths received

Laboratory Results

All measurements at 145.25/50.25MHz unless stated.

Receive Path

Conversion gain: + 10.5dB
Bandwidth: 49.5MHz - 52.0MHz to - ldB points

47.6MHz 52.9MHz to - 3dB points
1 dB compression point: -9.5dBm
Calculated noise figure: 2.4dB
144.25MHz rejection: 58dB
Other spurious rejection: better than 80dB between 1-500MHz
Translation frequency accuracy: within 100Hz

Transmit Path

Maximum power output: 10.7W PEP
Current drawn at full output: 3.65A at 1 3.8V
Lowest input power for full output: 4.5W PEP
Lowest input power for RF sense detection: 0.1 20W
Bandwidth (below ALC): 50.0MHz - 53.5MHz to - ldB points

49.1MHz - 54.2MHz to - 3dB points
Harmonics: 2nd: - 52dBc

3rd: - 59dBc
All other below - 70dBc
144MHz leakage: -41d8 rel 10.7 output
Other spurii: all below - 70dBc
Input VSWR: less than 1.2:1
Hang time: 680ms, not user adjustable, although hard switching facility

available.

varied from 5-9 + + + right down
to the threshold of audibility, on a
band about as crowded as it would
ever be, at least until the first
50MHz contest comes along. No
problems whatsoever were ex-
perienced with receiver overload or
with 2m feedthrough, even the
local repeater was inaudible
although cross -polarisation comes
into effect here. On transmit

I did
not hear any replies on 2m either,
although in permanent use I would
advise users to fit a good external
low pass filter to reduce the
100MHz and 144MHz com-
ponents to the lowest possible
levels. Fortunately no angry knocks
on the door came from neighbours,
unlike one poor soul (permit holder
as well!) whose QSO was inter-
rupted by a complaint of him com-
ing through the TV, stereo, and the
telephone!

Apart from a very slight fre-
quency shift, no difference was
noted between transverter
systems; both gave identical soun-
ding signals with no reports of
spreading, thus confirming the
laboratory results. The RF sensing
on the muTek unit operated quickly
enough not to clip the first syllables
of speech, which is good given the
lab results obtained for the swit-

ching sensitivity level. On receive,
more receiver noise level was ob-
tained on the muTek unit but this is
only to be expected as there was a
greater receiver system gain pre-
sent, weak signals were clearly
audible which sometimes was a lit-
tle infuriating, the GM I could clear-
ly receive in East Anglia just could
not hear my 10W. Given the legal
ERP restrictions currently in force,
it would appear that you will not
have many problems in receiving
amateurs if they reply to you.

Conclusions

This is an excellent piece of
design and workmanship. If I did
not already have a 6m transverter, I
would not be returning the unit to
them. My only reservation is to
bear in mind the minimum input
level of 4.5W required to obtain full
output, which muTek did not
disagree with when the results
were discussed with them

My thanks go to the many
amateurs who helped me with on -

air tests, especially G3UOF for his
help and perseverance whilst I was
chasing the RF feedback problem,
and to muTek Ltd for the loan of the
transverter unit that I had such
delight in testing.
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TO:
WANTED VHF transverter
from 1 Om to 2m older valve
type (6-70 PA) please. Must
be in gwo and SOW approx
output. Pay good price for
good equipment. Phone
Michael GO CNO Radlett
4172.
WANTED satellite tracking
programme for Dragon
computer. Contact G6TKM
QTHR or 0602 731072.
WANTED frequency counter
or readout for FT101 and
also FM board for this old
radio price paid if in vgc.
Telephone (0272) 642867.
HW8 , HW9 . General
coverage Rx, Eddystone
680x or later. Any QRP CW
rig for 14MHz. Trevor,
Ingrebourne 44641. Any
time.
WANTED SMC ATU also
rotator. Phone 0283
221870. Also Nato 2000
beam 28 or 27MHz. Phone
0283 221870.
WANTED Trio TR7010 or
IC202 transceivers cash
waiting. Ring Keith 01 290
5827 of 5.45pm.
WANTED by pensioner,
cheap Arac 102 receiver. Mr
W E Gates, 16 Highmill
Drive, Scarborough, North
Yorkshire Y012 6 RN Tel
(07231365093.
WANTED manual for Trio 9R
59DS Rx, original or photo
copy. Ken Robinson 0908
75479.
WANTED Nevada 934MHz
rig plus SWR meter and
mobile aerial for 934MHz
44MHz crystals for simplex
channels not S10 or S12
Scarab RTTY decoder DX TV
covnerters. Mike 01-674
0513 14 Doverfield Road
Brixton London SW2 5NB.
WANTED Yaesu FT48OR
multimode transceiver. No
modifications. Must be in

good condition. Cash Tel.
Burscough 89 4860.
WANTED Racal Syncal 20W
transceiver good condition,
sensible price. B.J. Whitty,
'Fourways' Morris Lane
Halsall, Ormskirk L39 8SX.
Tel (0704) 840328.
WANTED service manual or
circuit diagram or any hints or

Readers'A DS
tips on GELOSO G209
Communications receiver,
Expenses will be met.
G1NQX Tel 0679 62889
after 5.30pm.
WANTED Circuit diagrams,
manual, for Hallicrafter S85
USA valve wireless
pohotocopies or originals.
Kindly write or phone price
wanted. Graftshill 81004
OAP 137, Appletrees Barhill.
Cambs.
WANTED circuit diagram for
linear amplifier CP1 63X-1 1
made by Contra Electronics,
Japan. All expenses refunded
for copying and postage. Mr
G W Brandwood, 16
Hambleton Road, Heald
Green, Cheadle SK8 3DW.
VF0120SP120 for my
TS130V. Also require a

memory unit for Yaesu
FT225RD. A copy or loan of
a service manual for the FT-
225RD. Would be welcome.
Contact Graeme G6CSY
QTHR or 0689 30334
(evenings).
BORROW or buy, circuit
diagram and/or workshop
manual of Pye 18 MK1 and
Cossor commando 703 6CH
VHF Tx/Rx. Fair price paid by
young amateur or will pay
postage.. Tel (0732)
846416 Kent. G1HRW
QTHR.
EINSTEIN computer has
anyone any, RTTY, CW or
any radio programmes for
me. Disks can be supplied for
or exchange disks or buy.
Contact Frank G 1 OLB
Willenahll (09021 67917
after 6pm.
WANTED modern solid state
HF Tx/Rx suitable for base or
mobile. Prefer general
coverage on Rx. Contact
John G3YHK Felixstowe.
(03941 286616.
WANTED operating manual
and service manual for Yaesu
FR DX400 and FT DX400
photo copies welcome. Also
needed Yaesu linear amplifier
FL2000 non -working
considered. M Jones 11
Shaymoor Lane, Pilning, Nr
Bristol. Tel. Rilning 2701.
WANTED HF Tx/Rx
160-10m suitable reginner
must be in working order. Tel

Grangemouth
0324/484729.
WANTED Datong morse
tutor. Doncaster 27915.
WANTED power supply unit,
solid state, 12 volt or 13.5
volt dc 6-10 amps fully
stabilised in good, clean
condition. Please ring 051
931 1001.
WANTED Codar AT5 trans-
mitter (working, dying or
dead). Please send details to
Marris, 35 Kingswood
House, Farnham Road,
Slough, Berks SL2
WANTED to buy or borrow
manual Lafayette HA350
G8GZC Chard (046061
4376.
WANTED Yaesu FT757GX
with or without ATU PSU or
Trio 430S with or without
PSU ATU or FM. Prices
required please. John 0734
411501.
WANTED Codar CR70A
good working order, Codar
CR66 "Q" multiplier,
RQ10X ATU RQ80 any
condition. D K Matheson, 2
St Johns Rise, Restavon,
Berrys Green, Westerham,
Kent TN16 3AT.
WANTED anyone to make
me PCB Elektor marine
receiver 1983. Tell me price
for job will send on circuit
diagram. Mr Sneddon, 3

Royal Court, Penicuik,
Lothian EH26 8DZ.
WANTED QRO linear for 2m.
For sale; FT101E, ext.sp.
mic, leads, AC/DC cony.,
fan, YC601 B digital display,
workshop manual, good
condition, £350. Tel Phil
(04747) 4563 or G1RJI
QTHR.
WANTED circuit or manual
for Lafayette HE30 receiver
also Codar AT5 with PSU if
possible andR1155 receiver
all costs paid. Quested
GODRT 252 Bartons Hill
Drive, Minster, Sheerness,
Kent ME1 2 3LZ.
WANTED Yaesu FP707
power supply, FC707
antenna tuner, FV707DM
remote VFO with memories
and scanner. Will pay good
price and and transport
charges. Must be in good
condition. Getting desperate.

Tel 041 641 1567 anytime.
WANTED FRG7700M
R2000 or quality HF receiver
from 1 50kHz to 30MHz.
Also ATU VHF converter HF
ant for sale 813 807 805PR
V19/23 KT88 DA40
numerous other valves.
Wanted 6K6GT 6H6 6J5
6SJ7. Tel Deal 0304
367676.
WANTED Trio 9500 70cms
multimode fair price for good
example. Mike, 0799
27155.
WANTED circuit diagram for
Sommerkamp FT100
transceiver expenses gladly
refunded. For sale electric
guitar Columbus Les Paul vgc
£40 WHY. Marshall valve
amp top 50W £60. Also
Parmeko 50W valve amp ex
pa interested swap ham gear.
Derek 01 657 0716
evenings.
GENERAL coverage HF
receiver wanted, any
working model considered up
to £50. B Wright, 33
Bradshaw Ave, Glen Parva,
Leicester LE2 9PZ or 0533
777636.
WANTED FC102. Does
anyone have Yaesu FC102
that they want to part with?
Must be in good condition top
price paid. Nigel GOASM
phone 0783 288079.
WANTED Trio TR7930 2
meter rig mut be in mint
condition. Also Yaesu
YK-901 keyboard to match
up with YR-901 RTTY
reader. Colchester 394336
(Essex).
WANTED HF linear amp
TL922 or similar must be in
excellent condition. Also
Icom SP3 speaker. Phone
0642 674642.
FRG7 Yaesu receiver wanted
in good condition. Telephone
or write Wayne Searle, 39
Teignmouth Road, London
NW2 4EB phone 01 452
3025.
WANTED 'Q' multiplier for
Heathkit 'RA1' receiver. Also
SSB unti for Murphy '840d'
receiver. Can collect London
or Oxford area. Tel 08677
2300.
WANTED Trio SP930
speaker unit SM220 station
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monitor. HF mini beam. Copy
world at the finger tips.
G3AOS, 3 Church View,
Sutton Lane Ends, near
Macclesfield, Cheshire SK1 1
ODT.
PLEASE can you help, I need
a 2 meter Rx/Tx I have for
sale or exchange all below.
Redifon distress 2182
receiver £45 ovno. Marconi
coastguard receiver £25 -
offers. Pye Cambridge with
xtals AM high clean £25
offers. Solatron digital volt
meter £45 offers. WHY dig
out that old 2 meter and give
me a phone. Brighton Brian
559373.
WANTED Pye pocket phone
No PF2UB must beworking
with speak/mike. Also CB rig
any condition prefer 27MHz
multimode. Must be working
and cheap very limited
budget due to unemploy-
ment. Steve Kelly, 137
Brookhurst Ave,
Bromborough, Merseyside
L63 OLE (051) 334 4301.
WANTED Plessey vibrator 12
volt type 1214 non -
synchronous pat no.
515797 for Pye receiver.
Telephone Wells 78954.
WANTED FT790R, FL7010
linear, UHF/VHF scanner
SX200N AR2001 or similar,
20 amp PSU protected if HB
must be neat. 70cm beams,
19e1 MET, 2m beam, fair
prices please. Cash waiting
Phil G4WMO. Tel Lincoln
752563.
WANTED Totsuko TR-
2100M SSB/CW portable.
Non worker considered if
cheap. State price and faults
if any. Letters only please. I J
Menzies, 105 Craigton Road,
Aberdeen AB1 7TY.
SAA1 0 56 wanted
SAA1056 PLL synthesiser
reasonable price and
expenses paid. Write to W
Strain, 10 Colne Valley Rd,
Haverhill, Suffolk CB9 8DT
or phone after 6pm (0440)
705122.
WANTED Collins 32S -3B
with AC PS, contact Dehut
Andre, Rue Des Haies, 71
B-6001 Marcinelle, Belgium.
Tel 071/360234.
WANTED reviews or copies,
magazine articles, any info on
Sony ICF2001 and
ICF7600D portable
receivers. Will refund
postage and any costs
incurred. Mr J Currie, 9
Woodside Walk, Strathaven,

Lanarkshire ML10 6HL. Tel
0357 22862.
WANTED urgently buy or
borrow manuals circuit
diagrams Sommerkamp
FL200B transmitter,
FR10013 receiver also labgear
LG300 transmitter. D

Morgan, 12 Rosalind
Avenue, Bebington, Wirral,
Merseyside L63 SJR.
WANTED control unit for
AR40 four wire rotator
GM3DOD QTHR phone
0475 23742.
WANTED Inoue IC -700T Tx
none working for spares.
Also manual or circuit
diagram for Heathkit
electronic switch model
1D-101. Also any info or
circuit diagram for Midland
3001 G4FQW QTHR phone
Accrington 391682.

WANTED can anybody help
me? I have a Seek T1200 2
meter handheld, I can't seem
to get a manual, buy or
borrow. Please write to PO
Box 129, London SW15
5HZ. Address to GM13.
WANTED Trio R2000
complete with VC -10
converter IF possible. Must
be good condition. Tel
Rochdale 43117.
WANTED Yaesu FTDX401
SSB filter X F -31A. Com-in
64 interface for CDM 64
with handbook. Two PA
transistors 2 SC2290. Linear
FL110 or similar 100 watt
linear. Phone 061 437
7899.
WANTED Datong AD370
outdoor active antenna or
dressier active antenna. Mike
G6MNX York 0904
422773.
WANTED VHF receiver
(scanner) for monitoring air
band marine band, public
service band etc. Please send
details to P Keyes, 30
Rathmore Road, Torquay,
Devon TQ2 6NY.
ANTED circuit or manual for
CT52 oscilloscope and
Tektronic 545B oscilloscope
or loan for photocopy. Ring
Barry (0254) 580983 after
6pm.
WANTED Ham Jumbo or
Excalibur. Exchnge Canon
auto room super 8 cine,
camera and two projectors
please write, Ian 'The
Dormouse" 5 Sunset Walk,
Bush Estate, Eccles on Sea,
Norfolk NR12 OSX sorry no
phone.

EXCHANGE

SWAP £460.46 for a

FT79OR & nicads. List of
swaps IC4E complete plus
extra 2, BP3 + BP4 + 6
nicads, + DC1 + CP1 +
LC2 + LC3 + HM9 + BC35
+ IC4E workshop service
manual also one for BC35 all
in boxes with bill of sale. Ring
0473 85526 anytime.
EXCHANGE Westward PT-
27FM transceiever can be
used portable mobile home
base boxed as new will
exchange for Grndstand 934
transverter. Mr Powis 021
788 8447.
COLLECTOR requires to
swap QSL cards. One of mine
for one of yours. Also requied
an Eddystone EC10 receiver
good working condition (or
similar) contact Tom PO Box
4, Montrose, Angus DD10
9SZ.
EXCHANGE or buy SP520
speaker for SP230 speaker
also wanted programs for
EG2000 colour Genie
computer. All expenses
covered. GODQW, C

Hughes, 6 Woodpecker
Close, Sundorne Meadows,
Shrewsbury SY1 4UB 0743
241194.
EXCHANGE or sale
FT101E/HF transceiver plus
Y0100 monitor scope for
FT29OR plus cash balance or
both for £475 ono or
FT101E £375 ono and
Y0100 £100 ono.
Telephone Roy, Sheffield
(0742) 471160 after
7.00pm or weekends.
SWAP or sell IC4E plus BC35
BC25 DC1 BP4 BP3 BP2
CP1 LC3 LC2 HM9. Full
service manuals for IC4E and
BC35 £235. Or swap for
FT79OR 70cm with Simpson
260 meter 4D 10A scope.
Function gen advanced 77B
millvolt dB meter. Phone
0473 85526.
WILL EXCHANGE Yaesu
FTDX401 for good amateur
bands receiver or will sell,
what offers. Ring 01 958
6887 anytime.
SWAP TRS-80 level II 16K
computer with over £200
worth of software for HF
beam tower rotator or
suggestions. Possibly 70cm
or 6m equip G4WUH QTHR
or S Hopkins, Wraycastle,
Ambleside, Cumbria LA22
OJB or phone weekends
(0684) 298254 (Tewkes-
bury).

EXCHANGE Nikon F301,
latest program camera plus
ERC gadget bag, WA lens
70-210 zoom SB.15 flash,
tripods, meters, projector,
screen, nbooks, extras.
Value £600+. For best g.
coverage receiver new
condition. R2000 or similar.
Failing eyesight reason.
Everything brand new. Ring
0752 703669 (Plymouth
district).
HAVE Tectronix 581 A scope
with dual trace unit complete
with manuals, also Icom
255E modified JWR 10m FM
exchange any for FT107
transverter with either
2m/70cm or 6m or ATU eg
FC102 etc must be high
power. Phone 0709 67471.
EXCHANGE my FDK M.750E
EXP.430 PS.750 dual band
2/70cms outfit, new
condition, accessories,
manuals, boxed for Trio
TR9500, base PSU or sell,
offers. Wanted: old
microphones for collection,
crystal dynamic, ribbon etc.
Roberts GW6AYM, QTHR.
Tel Swansea 0792 204146.
EXCHANGE Olympus 0M20
SLR camera, (used only
twice) for small synthesised
2m or 70cm handheld
transceiver or auto ATU to
suit IC740. WHY, cash
adjustment. Phone 07072
71527 (Hertfordshire).
EXCHANGE my Yaesu
FT902DM HF mulimode
transceiver mint condition for
Yaesu FT726 with modules
must be in similar condition.
Telephone Irvine 217611.
CLEARING OUT! TS530 SP
HF tcvr, AT230 ATU, Yaesu
FT290RH handie (new value
over £1100). Exchange for
top model keyboard,
shooting equipment (FAC
holder) or large motorcycle or
WHY of similar value or sell
£850. Halifax (0422)
68021 after 8pm.
FRG -7 with digital readout
onband spread Sinclair ZX
Spectrum computer and
games. Will exchange for 80
channel scanner. Phone
Preston, Lancs 59005.
19 SET needs PWR supply
good condition. Hallicrafters
S2OR (Sky Champion) good
condition. Marconi frequency
counter and frequency
convertor. Junkers hand key.
Will swap WHY or offers.
John, The Lizard 290711.

60 please mention HRT when replying to advertisements. 73 G4NXV HAM RADIO TODAY APRIL 1986



Buy, sell or exchange your gear' through our free service to readers

CONDITIONS

1 . These advertisements are offered as a free the advertiser undertakes to indemnify the
service to readers who are not engaged in buying publisher against any legal actiorrarising out of the
or selling the same equipment or services on a contents of the advertisement.
commercial basis. Readers who are should contact 7. The magazine reserves the right to refuse to
our advertising department who will be pleased to accept or to delete sections of advertisements
help. where this is judged necessary.

2. Advertisements will be inserted as and when 8. Advertisements are accepted in good faith;
space becomes available. however, the publisher cannot be held responsible

3. The insertion of advertisements will be on a for any untruths or misrepresentations in the
first -come, first -served basis, subject to condition advertisement, nor for the activities of advertisers
(2). As a result, it will not be possible to guarantee or respondents.
the insertion of a particular advertisement into any 9. Advertisers must fill in their names, ad -
particular issue of the magazine. dresses and (if available) telephone number in the

4. Readers should either write out their adver- space provided, and sign the form to indicate ac-
tisement in BLOCK CAPITALS or type it, underlin- ceptance of these conditions (forms returned
ing any words that are to appear in bold. without a signature will not be used).

5. The magazine cannot accept any respon- 1 0. All that is to be reproduced in the advertise-
sibility for printers' errors in the advertisements; ment should be entered into the space provided on
however, we will do our best to ensure that legibly the form printed in the magazine - note that a
written advertisements are reproduced correctly. photocopy is not acceptable. All advertisements
In the event of a gross error, at the Editor's discre- must give either a telephone number and/or ad-
tion, a corrected version of the advertisement will dress for respondents to contact, and this must be
be printed (at the advertiser's request) at the included in the wording of the advertisement.
earliest issue in which space is available. 1 1 . Advertisements must be 40 words or less in

6. The magazine or its publishers will not accept length (telephone numbers normally count as two
responsibility for the contents of the adver- words, exchange or exchange code plus number).
tisements, and by acceptance of these conditions,

I accept the conditions above.
Name

Signature
Address

Send this form to: Free Readers Ads, Ham Radio Today,
I Golden Square, London, W1 R 3AB

ENTER YOUR ADVERTISEMENT HERE:

HAM RADIO TODAY APRIL 1986 please mention HRT when replying to advertisements. 73 G4NXV 61



50 MHz
The Opening Up Of 'Six'

A milestone in the history of British amateur radio was the
release of the 50MHz band on Is! February 1986. Jack Hum,
G5UM, reports before and after the magic dale.

It was very late on the night of 31st January, 1986. In 50
rooms around the country, holders of the 50MHz variation to
their transmitting licences watched as the clocks flicked away
the minutes towards midnight. Outside, 500 or more class A
operators eagerly awaited the moment when, at 0001 hours,
they would be free to transmit between 50 and 50.5MHz.

To the 50 permit holders, the preceding 15 months had
been a time of realisation mixed with frustration. Realisation
that they were the lucky ones (originally 100 but some fell by
the wayside) who had been initially granted permission to use
the newly allotted span of 50 to 50.5MHz. Frustration because
of the limited permitted hours of 2330 to 0830 hours daily.

Then came the enormous lift in hopes following the
recommendations of the Merriman Committee that British
amateurs should be allowed a modicum of space in the vast
spectrum vacated by UK 405 -line television. The recommenda-
tion was confirmed by Parliament by the announcement that
the band would stretch from 50 to 50.5MHz. The second lift in
hopes came with the announcement that 'six' would be opened
to all class A operators as from February 1st for a full
24 -hours a day.

How many people would appear on the band when it
became available? Would the QRM level be unsupportable?
There was a fear that it might, judging from reports from some
dealers that they had run out of 6m stuff. To head off likely
QRM, many moved well up -band and persuaded newcomers
to lie in wait for them on 50.2MHz, in the best tradition of
spreading out a bit.

Trimming ERP Loth

Many of the original permit holders were compelled to reduce
the power levels they had been using, in accordance with the
licensing authority's requirement that maximum carrier power

Frequency (MHz)

50.000-50.100
50.110
50.200
50.300
50.350
50.400-50.500

Recommendation

Beacons, but space envisaged for CW
Worldwide DX calling frequency
SSB calling frequency
Meteor scatter on CW
Meteor scatter on SSB
All modes (FM spot frequencies 50.450
and 50.475MHz)

Table 1 The bandplan for 6m.

should not exceed 14dBW ERP or 20dBW PEP (the use of
the dBW expression caused some dismay. "Why can't they
talk in good old watts output we've always understood?" was
a widespread comment).

Other restrictions were that the antenna height should not
exceed 20m above ground level. This seems quite reasonable,
recognising that few giant 6m 'bedsteads' were likely to be
hoisted that high (65' or so). The 'Class A only' restriction is
much regretted by the many class B operators who had hoped
to use it, but is understandable in the cause of limited the
numbers. Clearly ever-present in official minds was the fear of
QRM to Continental professional services still occupying this
part of the spectrum. It would never do if the Belgians, the
Dutch or the French performed a latter-day Van Tromp exer-
cise by sailing up the Thames with a broom at the masthead to
pay the Brits for clobbering their tellies.

Yet there was a crumb of comfort for class B folk: the
DTI under strong pressure from the national society had
agreed to reconsider opening the band to them after a year's
experience of class A -only occupancy had been assessed. The
implication was that if the 'A's caused no interference on the
Continent, then the 'B's might be able to join them later.

January saw much "testing, testing" on 50MHz as the ex-
isting licensees trimmed their ERP levels, and much testing on
dummy loads by intending occupants of the new transmitters
they had ready to go. On the receive side many had already
equipped themselves with 6m converters, and had enjoyed
cross -band contacts. It was clear that if all those who had ex-
pressed their intention to use "Six" actually did so, there
would be a high level of occupancy of the new band.

But, how long will this interest be sustained after the first
fine careless rapture? The previous restricted hours of permit-
ted operation had the merit of concentrating activity into
known periods that generated plenty of QSOs. with 24 hour
operation the norm, would there be a dilution instead of a con-
centration? Would 'Six' go the way of 'Four', and contacts
become few and far between? Would a weekly activity night
become necessary to sustain the impetus of the initial interest?
Only the succeeding months of 1986 would show. And what of
TVI? Another imponderable to be assessed.

Meanwhile, in the run-up to midnight on 31st January
eager anticipation prevailed.

On The Stroke Of 12...

The sense of occasion reminded old timers with long memories
of the "Last Night on Fifty" on 31st March, 1949, when the
spread of 405 -line television lowered the curtain. 37 years later,
the curtain was raised on the new amateur band with 405 -line
TV disappearing into the limbo. It was raised on a night of tur-
bulent weather when VHF conditions could be expected to be
all too normal, giving no promise of DX. This in no way deter-
red the multitude waiting to press buttons as soon as midnight
had rung up.
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STRING STRING

I
LINE OF SNOT LINE OF SNOT

DIPOLE

BEACON

How a simple dipole may be strung between rafters in a roof -
space. Each end is secured by a grommet, G, or other insulator.
The centre of each arm is secured to a perspex block, P, to this
block the 75 ohm feeder is secured. The inner of the feeder is
soldered to one arm, the outer to the other. The feeder is dres-
sed via any suitable pipework that provides the exit into the
radio room below.

This simple dipole need consist of no more than two 56"
lengths of stout wire to be strung between rafters as far as
possible from water tanks or other solid objects.

If there is space to install the dipole outdoors use solid
elements of 1/4" or 1/8" aluminium.

If the dipole is to be installed in a fixed position ensure that
one of its lobes is directed towards your nearest 6m beacon.
These beacons are 50.02MHz GB3SIX at Anglesey, 50.05MHz
GB3NHQ at Potters Bar, and 50.06MHz GB3RMK west of
Aberdeen.

As they waited they were able to hear some of the original
licensees making the most of their freedom to use 50-52MHz
by their Variations of Licence. Many were having their last
QSOs up on 50.6MHz before their Variations lapsed at mid-
night.

The opening of 'Six' displayed a band illuminated from
one end to the other with signals great and small, from rigs
home -built and commercial from antennas often no more than
hurriedly erected dipoles. The lane discipline was marvellous!
Obviously, many intending users of 'Six' had done their listen-
ing homework in the preceeding weeks and knew that SSB ac-
tivity would start at 50.2MHz and tend to spread upwards. In
the event, several sidebanders were heard to QSY downwards.
You could hardly blame under such a level of QRM! Way up -
band there was even an FM net audible on 50.4MHz. There is
room for all modes and few operators would deny that FM
delivers superb audio quality to human ears.

"I'm off to bed!" cried a Northampton station on SSB at
half past midnight, "I've well and truly broken my duck!"

"So am I" replied another: "I've made my debut. See
you tomorrow ...no, that'll still be today ...and let's hope
this howling gale with have abated." It didn't, and conditions
remained all too normal.

Laying down his overworked logging pen, G5UM twiddl-
ed the tuner to the low end to assess activity in the CW seg-
ment. First station heard on the key was RSGB General
Manager, G3OUF, whose cares of state clearly had not im-
paired his telegraphy prowess. The queue to work him was
many bytes in dimension, everyone clipping along at thirty -
per, impossible to write down but easy to "copy in the head"
as if it were phone. Underneath the pile-up a lonely Gee Zero

plaintively called "Pse QRS OMs!"
From down in Sussex, some 150 miles from where your

reporter sits, emerged the superb telegraphy of G3WZT, work-
ing them one after the other. And there were many, many
more doing well on Al mode.

Came the dawn. "Anybody on?" thought your G5UM.
Yes, several pre-breakfasters, on SSB and CW. By 8.30am,
pile-ups were beginning to develop.

In all, a very promising induction day for the new band. If
this represents the "first fine careless rapture" for 6m may it
long continue!

CQ Aurora, CQ Aurora

Where were you class A's on the weekend of Feb 8th? If
you weren't on 50MHz, you missed one of the most excit-
ing propagation modes that amateurs were looking forward
to - auroral propagation. And what a 'lift' it was!

For the uninitiated, this happens when ionisation occurs
in the northern hemisphere caused by interaction of
streams of charged particles from the sun with the earth's
magnetic field, producing a reflecting 'curtain' which is
sometimes visible in the north of Scotland as the 'Auroral
Borealis' or 'northern lights'. Reflection of VHF signals is
possible from this layer, signals having a very 'raspy' sound,
which is sometimes very difficult to copy on SSB with even
CW signals sounding like an electric shaver.

It started on the Friday evening at around 2000 GMT,
having been warned of a high 'A' index, I was beaming
north and heard the beginnings, signals started to have that
distinctive sound, although little DX was evident. It slowly
died to be followed at 2300 by a stronger phase. On Satur-
day at 1400 things started again, but even stronger. Tele-
phones started ringing to alert fellow amateurs, and 6m DX
worked included G, GW, GI and GM. By 1600 it had start-
ed dying out, but a tune onto 10m showed that it was still
in evidence there with several european stations coming
through.

The best surprise came at 2200 when a mobile passing
the local 2m repeater site in Hertfordshire claimed to be
seeing lights in the northern sky. No, it wasn't due to the
beer. It had started again, this time more intense than ever
and lasting well into the early hours. 6m operators worked
into G, GI, El, GW, GJ, GM and LA ie virtually every coun-
try in Europe with access to the band. The aurora also en-
compassed 2m and 70cm, with most European countries
audible at good strength.

6m certainly seems to be living up to its promised
excitement! G4HCL

"TifNiC../hreS TALK IS A130IPT Prt.orn6Ario.1 f'aepicliox.S w
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HAM RADIO TODAY CLASSIFIED
Lineage:
46p per word VAT inclusive (minimum 15 words)
Semi Display: (minimum 2 cms)
£7.00 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)

SOFTWARE

MORSE READER
PROGRAMMES

SPECTRUM BBC 'B' DRAGON
CBM 64 VIC 20

ZX81 16K ATARI 600/800XL
AMSTRAD 464

Sinclair computers need NO interlace, others use
simple on transistor (BC107 or similar) interlace.
Programmes sell tracking 8/30W PM. All connec-
tions to existing sockets. Cassette with lull
instructions and interlace circuit where required
£6.00 inc P&P interface built and tested £7.50
inc P&P.

RTTY
FOR YOUR 48K SPECTRUM

Many driven: 10 programmable memories, split
screen morse ident tour baud rates etc, etc. NO
TERMINAL UNIT just a simple f iller!Cassette with
full instructions, circuit and fitter layout £8.50 or
SAE for full details.

FILTERS
We also supply a range of Fitters suitable for use
with our programmes.
RTTY ONLY Supplied unboxed but fully tested

and fitted with leads £6.00
RTTY/CW The switched duel purpose fitter is

supplied in a smart black ABS box
and is fitted with plugs to fit your
Spectrum £11.50

RTTY/CW Specification as above but with the
SUPER addition of a tuning indicator LED

circuit for perfect tuning £13.50

CW ONLY Supplied unboxed but fully tested
and fitted with tests £7.00

All the above run from 9 volts DC and are fitted
with a battery connector. Battery not supplied.

ALL GOODS DESPATCHED BY 1st CLASS POST

JEP ELECTRONICS
NEW ROAD COMPLEX

NEW ROAD
KIDDERMINSTER

DY10 1AL

Tel: (0562) 753893

DATASOURCE. BBC -B SPEC-
TRUM. Multioption Amateur/SWL
Programmes. Worldwide Pre-
fixes, Times, Bandplans, Locators.
Inclusive £6.75 cassette, £7.95
BBC -disc includes Duplicate
Checker. R. Wilmot, 1 Retreat Cot-
tages, Church Lane, Broadbridge
Heath, Horsham, Sussex. Tel
69835.

MEM
SERVICE MANUALS. Amateur
radio, test, audio, TV, video etc.
Thousands stocked. SAE
enquiries. Mauritron (HRT), 8
Cherrytree Road, Chinnor,
Oxon.

MISCELLANEOUS

HEATHKIT U.K. spares and ser-
vice centre. CEDAR ELEC-
TRONICS, Unit 12, Station Drive,
Bredon, Tewkesbury, Glos. Tel:
0684 73127.

cip

01-437 0699
EXT 289
Send your requirements to:
JULIE DYSON
ASP Ltd.,
1 Golden Square,
London W1R 3AB

11111111="1111
COURSES - RADIO AMATEURS
EXAMINATION City & Guilds.
Pass this important examination
and obtain your licence, with any
RRC Home Study Course. For
details of this and other courses
(GCE, professional examination,
etc.) write or phone - THE RAPID
RESULTS COLLEGE, Dept JN4,
Tuition House, London SW19
4DS. Tel: 01-947 7272 (9am-5pm)
or use our 24 hr Recordacall Ser-
vice 01-946 1102 quoting Dept.
JN4.

SERVICE MANUALS
Ham Concorde 2, Ham multi -
mode 2, Ham Jumbo 2, Ham

Viking, Ham Puma, Cobra 148
GTL DX, PC 879 and PB010.

Colt 1600 DX, Tristar 777,
York 863, York 861.

All above £6.00 p&p
each.

Other, rigs and spare parts
available.

10m conversion for FMCB rigs
£30 + £1.50 p&p

Details on request.

CBT
1 Prince of Wales Road,

Swansea, (Tel: (0792) 463821.

MORS U Olt

For Spectrum/OLJBBC:-
WD Morse Tutor

(cassette £4, microdrive/£5.25" disc £6)

From absolute beginner to beyond RYA and
Amateur Radio receiving. Adjust pitch. Set speed
to your test level (4-18 wpm). Learn from single
characters, via groups with wide spaces to ran-
dom sentences; decrease spacing to normal.
Write down what you hear, then CHECK on
Screen or Printer (or speech for Spectrum fitted
with Currah Micro -speech). Also own message.
random figures, letters or mixed. Punctuation in
own message or single characters. Discs may be
40 or 80 -track (SPDOS for Spectrum. Price
Includes postage in F. Tope. Cl extra outside.

WO Sorheare, Mates, St Mary, Jersey.
Tel: (0534) 91392

R.F. Transistors. Specialist Comp-
nents for Transmistters. Unelco Capa-
citors. Sparague Mica Trimmers (500V).
Sole Agent for solid state Microwave
R. F. Transistors supplied to full speci-
fication. Full 2N range supplied. Special
SD range 1W-100 WATT output 1 to 100
MHz. Preamplifiers for 2 meters and
70cms. PowerAmplifierswith and without
'switching. Aligned and readyf or use. Due
to exchange fluctuations we cannot price:
Send S.A.E. for full lists.

Phone: (0243) 823603. Modular Elec-
tronics, 1 Coniston Close. Felpham.
Bognor Regis. Sussex.

PNP
Communications

Modular Communications
Interlace

for
RTTY Morse AMTOR

Mod/Demod Kit £14.50
built P.C.B. £18.50

PSU/Pre-amp/Filter Kit 01.50
built P.C.B. £15.50

Morse Demodulator Kit £12.50
built P.C.B. £18.00

Bargraph tuning indicator
Kit £8.10

built P.C.B. £10.75

Software available for:-
CPC464, Acorn Atom, BBCB,

Dragon 32/64, Commodore 64,
VIC 20, TRS8OC.

Send a large (A4) S.A. E. for full Cat.

Please add VAT at the current rate.
Access& Barclaycard (VISA)

welcome.

82, Lawes Avenue, NEWHAVEN,
East Sussex BN9 9SB.

Tel: (0273) 514465

2 METRE
COLLINEAR

UVRAL X2
5/8 over 5/s
A high gain omni

directional antenna
(6 dBD) giving low angle
radiation. The ideal base

station vertical.
Ruggedly constructed

for long life.
The aerial comes

complete with 'N' socket
and is pre-SWR'd to

145MHz before
despatch.

Available only from the
manufacturer

1-- Send cheque or postal
order for £28.37 plus

£1 .50 postage to:

BUCKLEYS (UVRAL) LTD.
BETA WORKS,
RANGE ROAD,
HYTHE, KENT

CT21 6HO

USED AMATEUR EQUIPMENT?

I BUY, SELL AND EXCHANGE!
SELLING/ I pay the BEST POSSIBLE PRICES for clean used equipment!!
BUYING? I have the BEST SELECTION of TOP QUALITY USED
EQUIPMENT AVAILABLE!!
Whether buying or selling phone Dave, anytime, for a deal you've been
looking for on
HORNCHURCH (040 241 57722 ANYTIME or send SAE for latest list to.
G4TNY AMATEUR RADIO 132 Albany Road, Hornchurch, Eases RN12 4A0

For Your Classified
Advertising Ring

01-437 0699

AMATEUR RADIO EQUIPMENT
bought, sold, exchanged. List of
available items sent on request.
Ring R & S Radio 0305-786930.
24hr Answer Phone.

RIG DOCTOR

POWER SUPPLY REPAIRS
We offer a fast repair service on most
makes of D.C. power supplies in the 1 to
30 amp range, crowbar circuits, etc.

also fitted.
For full details please ring

0536 743496

CARDS, STICKERS

HIGH CLASSCISL CARDS. Com-
petitive prices, free artwork. SAE
for samples stating ham or
breaker to: J.S. Coates, 57 Worrall
Street, Morley, Leeds LS27 OPJ.

WANTED

WANTED: Cobra 148 MK 3 DX
26.065 28.305 new or second
hand must be mint. Tel:-
Tref nant 503 evenings.

AERIALS, TRAPS for beams or
wire aerials, baluns, kits etc., Data
24p large SAE. Aerial guide £1.
G2DYM Uplowman, Tiverton,
Devon (03986) 215.

64 HAM RADIO TODAY APRIL 1986



6 GOLF CLUB
LANE,

SALTFORD,
BRISTOL

Tel: 02217 2402
Open. Tues-Sat 9am 9nic

Close Mondays

BIRMINGHAM

R. WITHERS
COMMUNICATIONS

584 Hagley Road West
Oldbury, Warley B68 OBS

(Quinton B'Ham) Tel: 021-421 8201/2/3 TY
Opening hours 9.00-5.30pm. Late nights Thurs-Fri.

For allyour communication requirements send SAE for
latest used list and latest info.

CENTRE ELECTRONICS
345 Stockfield Road, Yardley, Birmingham 825 8JP
Specialist in the sale and service of Ex Govenment

and Vintage Radio and Test Equipment.
(Many spares in stock).

Telephone enquiries to 0676 32560

Special delivery
service

Shop open Thursdays, Fridays
and Saturdays

AMATEUR/ELEL.

1 KONIC5 PIE LTD
510-512 Alum Rock Road, Alum Rock,

Birmingham B8 3HX.
Tel: 021-327 1497/6313

YAESU DISTRIBUTORS
TO THE UK.

HEWARD'S HOME
STORES LTD.

(Est. 1963)
822/4 Kingstanding Rd., Birmingham B44 9RT.

Tel: 021-354 2083
G4RJM with 38 years in The Radio Trade

Ham Equipment urgently wanted!
Open: Mon -Sat 9-6

AGRIMOTORS
Merton CB & Radio Centre

Merton Garage & Post Office, Merton,
Nr. Okehampton EX20 3DZ.

Tel: (08053) 200
Open 6 days 9-6 (Sundays by appointment)

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

IAN FISHER COMMUNICATIONS
of Stanhope CB Works, Bondisle Way, Stanhope,

Bishop Auckland, Co. Durham DL13 QTY.
Tel: (0388) 528464

Distributors of 934 MHz equipment. We carry a full range
of 934 MHz aerials. The COMMTELscannertransmitter/
receiver. The UNIACE 400. Also in stock POPE H100
11mm and 6mm diameter coaxial cable. Plus cordless
telephones all at very competitive prices.

Open Mon -Sat. 10.30am-6.00pm.
-4

RADCOM ELECTRONICS
25 Riversfield, Co. Cork, Eire

SUPPLIERS OF YAESU, ICOM,
la DATONG, SEM, JAYBEAM, BNOS,

RHF CABLES, CONNECTORS,
ROTATORS, MOBILE ANTENNA

AND LOTS MORE!
RING (021) 632725 anytime for details.

IICOM I

\k/
Z7

Thanet
ELECTRONICS

2 Stanley Road, Herne Bay, Kent
Tel: (0227) 369464

Open Mon -Sat 9-5.30pm
except Thursday 9 -fpm :54

GO
I

AMATEUR ELECTRONICS U.K./HOLDINGS
Yaesu, Tet, Jaybeam, Frequency
Counters, Drae, Datong. FT101
Experts. Repairs. 6JS6C, 12BY7A,
61(06, RF Clipper, Double Balanced
Mixer, Warc Kit etc. S.A.E. List 15
min. Junc. 31 M6. Free parking.
95 Johnston Street
Blackburn BB2 IEF
(0254) 59595
CLOSED THURSDAYSG3LLL

LOND

-7y
DRESSLER UK LTDC-l11coM
191 Francis Rd., Leyton, E10

"-7 Open 9-5.30 Monday -Friday 10-5 Saturday

Authorised dealers for:
Dressler, Yaesu, Icom, Standard, Trio/Kenwood,

Datong, SCM, Microwave Modules, Tonna
Tel: 01-558 0854/556-1415 Telex: 8953609

ELI/OT
ELECTRONICS

26-28 BRAUNSTON GATE,
LEICESTER.
TEL: 553293
Open: Mon -Sat 9.00am to 5.30pm

DEWSBURY ELECTRONICS
RXs, from YAESU, JRC, ICOM.

Stockists of microwave modules, B.N.O.S., MET.,
GAMMA DATONG, ICS, TASCO.

Open Mon -Sat, 9-30-5.15
176 Lower High Street

Stourbridge (0384) 390063

ARE Communications Ltd
FOR - YAESU, ICOM & KEN WOOD

Phone us for the best deals on all amateur
radio equipment.

32 Bridge St., Earlestown,
Newton -Le -Willows, Merseyside.

Phone: Peter G4KKN on 09252-29881
Opening hours Tuesday -Saturday.

10am 5pm

st

Authorised (corn dealer

OPEN 10am - 5.30pm TUES-SAT, CLOSED MONDAY

NORTHOLT RD., S. HARROW
MIDDLESEX

TEL: 01-422 0985

111111117171311111111111
D.P. HOBBS (Norwich) Ltd
13 St. Benedicts Street, Norwich

Tel: 61 5 786
Open Mon -Sat 9-5.30.

Closed Thurs -ICOM i
Stockists of:

YAESU, FDK, ICOM, JAYBEAM
& Electronic Component Specialists

NOTTINGHAMSHIRE

SP ELECTRONICS
48 Limby Road

Huckhall, Nottingham
Tel: (0602) 640377

Open Monday -Saturday 8.30-5.30

'0(7R.A.S.(NOTTINGHAM)
P. Owen G8JUS

3 FARNDON GREEN, WOLLATON PARK
NOTTINGHAM. Tel: 0802 280267

FDK Open: Tues-Fri 10-5.30. Sat 9-5 TONNA
YAESU: FDK: ICOM: TONNA

HALBAR: WELZ: ANTENNAS & OWN GW5 H.F.
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GUILDFORD COMMUNICATIONS
34 Aldershot Rd., Guildford

Open Mon -Fri Sam-6.30pm
Sat Sam-5.30pm

ASDEN

Secondhand wanted

0483-574434

SA
VISA

IRIMIIIIIMMItraortryttir4 -

r RADIO AMATEURS AND 0.8' PEOPLE TALK TO  -'
34NEW BR1GGATE LEEDS L51 6NU

COMMUNICATIONS CENTRE

(ca, ELECTRONIC COMPONENTS -TELEPHONES

VIDEO - AUDIO LEADS - STYLI uniRcE
LEEDS 452657 the PROFESSIONALS!

TRIO ICOM YAESU
LARGE RANGE OF ACCESSORIES

SCOTLAND

rD
SCOTCOMMS

OPEN TUES-FRIDAY 10am-12.30pm. 2pm-5pm
SAT: gam -fpm. 2pm-4pm. CLOSED MONDAY

25 Morton Street, Edinburgh 15
Tel: 031-657-2430

CLASSIFIED ADVERTISEMENT ORDER FORM
Advertise nationally in these columns to over 100,000 readers for only
46p per word (minimum charge 15 words). Simply print your message in
the coupon and send with your cheque or postal order made payable to
Argus Specialist Publications Ltd to:
CLASSIFIED DEPT., HAM RADIO TODAY
1 Golden Square, London W1R 3AB.
Tel: 01-437 0699

Name

Address

Please indicate classification required.

CHOICE OF PROFESSIONALS

COMPACT LATTICE TOWERS and
SLIMUNE TUBULAR MASTS

TELESCOPIC-TILTOVER, FIXED-MOBILE FROM 6m UP TO 36m

Suitable for a wide range of civil and military
applications such as:
RADIO COMMUNICATION
SURVEILLANCE & CCTV
METEOROLOGICAL MONITORING
AMATEUR RADIO
AERO & MARINE NAV AIDS
FLOODLIGHTING, ETC.
Purpose designed using 4.5m and
3m section modules for Idw
retracted heights and cost .

effective shipment. Engineered to
B.S.I. Standards and hot dip
galvanized to BS729 for protection.
Wind loads are based on
B.S.C.P.3. Chap V. PT2, 1972 for
wind speeds up to 100 mph/160
kph.

RELIABILITY QUALITY KNOW HOW

WE DESIGN, WE MAKE,
WE SELL DIRECT

PRICES RANGE
FROM £253.00
VAT. 8, UK
DEUVERY
SAE FOR MORE
DETAILS, PLEASE

Allweld Engineering
Factory 6, 232 Selsdon Road,

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

HAM RADIO TODAY
ADVERTISERS INDEX

AKD 27
Allweld Engineering 66
Amateur Electronics OBC, 8-9
Arrow Electronics 34-35
BNR & ES 17
CBT 64
Cirkit Holdings 21, 27
G4TNY Amateur Radio 64
Garex Electronics 27
Hi-Tec Worldwide 17
JEP Electronics 64
KW Ten -Tel 21
Microwave Modules I FC, 11
PNP Communications 64
Quartslab 27
R. Withers Communication IBC
Stam Press 17
Technical Software 21
Thanet Electronics 4-5
Reg Ward 27
Wood & Douglas 17

Don't forget, when calling an advertiser,
mention Ham Radio Today - it helps them

and us.
73's Dave Gadsden, G4NXV,

Advertisement Manager
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ICR

MICROWAVE MODULES
2 METER 100 WATT
LINEAR AMPLIFIERS.
MML 144/100S
10 watts in 100 watts out
MML 144/100 HS
25 watts in 100 watts out
MML 144/100 LS
1/3 watts in 100 watts out

WAVE MOD

114 100 WAFT

iNt At AMP; IF IER

LES LTD

144 S

Available soon will be our new 50 MHZ linear
transverter. This superb unit will be on display at the
NEC. Similar in appearance to the 144/28R, the new
product is the addition needed to give you the facilities
of this exciting new band. Here are a few preliminary
details - full spec in our next advert.
IF FREQUENCY 144 - 148 MHZ
OUTPUT RANGE 50 - 54 MHZ
OUTPUT POWER 20 WATTS
MODES SSB FM CW FSK AM.

AA

Don't forget to see us at the NEC and at the following rallies this year: White Rose, Red Rose, Brighton, Cornish, Elvaston Castle,
Drayton Manor, Telford, Peterbro' and lots more. A limited number of club demos are available showing our METEORSAT weather
equipment. For details on any of the above please ring our rally rep, Mick G4EFO on 0403 730 767

PRICE LIST FROM 1st JAN
TOTAL POST
inc. VAT RATE

MML28/100-S 10m 100W Linear, 10W input 129.95 C
MML144/30-LS 2m 30W Linear, 1 or 3W input 94.30 B

,1ML144/50-S 2m 50W Linear, 10W input 106.95 B

AML144/100-S 2m 100W Linear, 10W input 149.95 C
MML144/100-HS 2m 100W Linear, 25W input 159.85 C
MML144/100-LS 2m 100W Linear, 1 or 3W input 169.95 C
MML144/200-S 2m 200W Linear, 3, 10, 25W input 334.65 D

MML432/30-L 70cm 30W Linear, 1 or 3W input 169.05 C
MML432/50 70cm 50W Linear, lOW input 149.50 C
MML432/100 70cm 100W Linear, 10W input 334.65 D

MMC435/600, 70cm ATV Converter, UHF output 35.65 A

MTV435 70cm ATV 20W Transmitter 197.80 B

MM2001 RTTY to TV Converter 189.00 B

MM4001-KB RTTY Transceiver with keyboard 299.00 D

MMS1 The Morsetalker 115.00 B

MMS2 Advanced Morse Trainer 169.00 B

MMT144/28 2m Linear Transverter, 10W o/p 129.95 B

MMT144/28-R 2m Linear Transverter, 25W o/p 236.90 B

MMT432/28-S 70cm Linear Transverter 195.50 B

MMT1296/144-G 23cm Linear Transverter 258.75 D

MMX1268/144 1268MHz Transmit Up -Converter 195.50 D

1986

MMC50/28 6m down to 10m Converter 35.65 A
MMC144/28 2m down to 10m Converter 35.65 A
MMC144/28-HP 2m High Performance Converter 47.90 A
MMC432/28-S 70cm down to 10m Converter 39.90 A
MMC432/144-S 70cm down to 2m Converter 39.90 A
MMK1296/144 23cm down to 2m Converter 129.95 B

MMK1691/137.5 1690MHz WX Satellite Converter 145.00 B

MMG144V 2m RF Switched GaAsFET Preamp 37.90 A
MMG1296 23cm GaAsFET Preamplifier 75.00 A
MMG1691 1690MHz GaAsFET Preamp 129.95 B

MMD1500P 1500MHz Divide by Ten Prescaler 119.60 A

MMR3/25 3dB 25 Watt Attenuator 19.95 A
MMR7/3 7 dB 3 Watt Attenuator 14.50 A
MMR15/10 15 dB 10 Watt Attenuator 14.50 A

Postage/Packing Charges:
A = 1.84
B = 3.91
C = 4.60
D = 5.98

See us at the NEC on the 5th and 6th April together with our full range will be the all new 50MHz transverter

Access

VISA

WELCOME

MICROWAVE MODULES Ltd
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND

Telephone: 051-523 4011. Telex. 628608 MICRO G
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

HOURS:
MONDAY -FRIDAY
9-12.30, 1-5.00 .00)

E & O.E.



THERECONNECTION
HEAD OFFICE:

510/512 Alum Rd, Alum Rock, Birmingham, B8 3HX
IF YOU WANT TO BUY YAESU

AJH ELECTRONICS
(EST since 1967)

151a BILTON RD, RUGBY, CV22 7AJ
WARWICK.
TEL (0788) 76473
OPEN 9.30-5.30 TUES - SAT.

CONTACT TONY HIBBARD G8AQN
YA ES

/U

ALAN HOOKER - AE LTD
42 NETHER HALL RD,
DONCASTER.
TEL: 0302-26590
OPEN 10.00-5.30. CLOSED THURS.

CONTACT ALAN HOOKER G4OEM

AUTHORISED DEALER NETWORK
HOLDINGS - AE

45 JOHNSTON ST.
BLACKBURN.
TEL: 0254 59595
OPEN 9.15-5.15
CLOSED THURSDAY

CONTACT HARRY LEEMING
G3LLL

AUTHORISED

\,
YA ES U

EASTERN
COMMUNICATIONS

31 CATTLEMARKET ST
NORWICH.
TEL: 0603 667189
OPEN 9-5.30 MON-FRI

9.30-5.00 SAT.

CONTACT Dr TIM THIRST
G4CTT

STEVE FLETCHER G4SFQ

THROUGHOUT THE UK
RAS (NOTTINGHAM)
3 FARDON GREEN,
WOLLATON PARK,
NOTTINGHAM.
TEL: 0602 280267.

OPEN 10-5.30 TUES-FRI.
9-5 SAT

CONTACT PETER OWEN
G1 RAS

AUTHORISED

'6U

UPPINGTON
TELE-RADIO AMATEUR

12-14 PENNYWELL RD,
BRISTOL.
TEL: 0272 537732

OPEN 8.30-5.30
SAT 8.30-12.30

CONTACT
PETER UPPINGTON G1DFK

You are assured of a professional and reliable service when you buy YAESU
equipment from any of the authorised dealers above. Your local contact is

only a phone call away.
* FACTORY BACKED SPARES AVAILABILITY * TECHNICAL EXPERTISE *
* SERVICE BACK-UP * COMPREHENSIVE RANGE IN STOCK * REGULAR

MANUFACTURERS CONTACT.
DON'T LEAVE IT TO CHANCE. OUR ADVICE IS FREE AND THERES NO

OBLIGATION.

C:7
AUTHORISED

YAESU MUSEN
YAESU


