(Installation report next month)




What on Earth’s going
on in Uxbridge Road...
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Forget
the rumours, forget ;
the stories — here’s the facts -

straight from the Scotsman's mouth.

AMCOMM is alive and A.R.E. is still kicking. The good news is we have merged

two of the largest UK radio equipment outlets to form the major amateur, commercial and marine
radio communications centre in Europe — yes, Europe's number one with more growth ahead.
What's in it for you? — Plenty we can assure you, but we'll keep it brief, new products, new attitudes and new services
from people that really appreciate your requirements, people in tune with the past, present, and exciting future of the
world of radio communication, people who work at radio. people who play at and enjoy radio. In AMCOMM —A.R.E.
language that will mean two things “dedication to total service” and “a good deal more for a good deal less”.

* Two year guarantee all major products e Factory appointed distributors with access to engineering

¢ Absolutely free finance

* Most mail order post free

= All securicor items carriage free
* Negotiable guarantees

¢ Next day delivery

* Massive stocks of spares and various ‘bits and pieces’
¢ Dedication to total service

* Door to door repair service free under guarantee

You can add one more major service to the list “any piece of equipmert not meeting the manufacturer's specification
will entitle you to an immediate replacement”.

We have a massive product range, over 600 different lines fulfilling every amateur, commercial and marine radio need.
We at AMCOMM — A.R.E. throughout 1986 will be offering you a good deal more for a good deal less.

Finally, the coffee stakes, it will be abundantly available but we've made a top level decision to go up market (sorry
Brenda) and offer you a choice of Colombian, Kenyan, Brazilian and on the occasion when you can extract blood from
the stone (G5VS) we will have available specially imported blends of Irish and Scotch coffee.

There's the explanation, we've got the product — we've got the service — you've got the other thing. let's swap it and put
a smile on everybody's face. You really will have a good deal more for a good deal less.

AMCO)Y

HAM RADIO WISDOM ... FROM HAM RADIO EXPERIENCE ...

SEE OUR MAIL ORDER
ADVERT—P. 85

373 Uxbridge Road, Acton, London W3 9RN Tel: 01-9925765/6 Telex 24263
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We here at TRIO-KENWOOD have over

the years developed a range of equipment

designed by our professional engineers
for you the active radio amateur. Our
products range from the top notch TS9305
HF amateur band transceiver to the
smallest accessory. Each piece of
equipment is specifically designed with
the requirements of you, the radio
amateur in mind. It has always been our
policy at TRIO-KENWOOD to improve the
specification and reliability of equipment
by listening to the valuable comments of
radio amateurs all over the world. The
important relationship between yourself,
the radio amateur and TRIO-KENWOOD
is through our authorised distributor for
the UK. LOWE ELECTRONICS LTD.

We give below a list of approved dealers
in the UK. Any dealer not on this list has
no connection with the UK distributor
network and has no direct factory
backing. Great care should be taken
when purchasing your amateur radio
equipment, to ensure that the dealer is
factory approved. In any case, first
contact our sole distributor for the UK:
Lowe Electronics Ltd., who will be
pleased to advise you of your nearest
dealer.

Sole Distributor Lowe Electronics Ltd.
Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Tel: 0629-2817, 2430, 4057, 4995.

London Lowe Electronics Lid.

223/225 Field End Road, Eastcote, Middx.
Tel: 01-429 3256

Glasgow Lowe Electronics Lid.

4/5 Queen Margaret Rd, off Queens Margaret Drive,
Glasgow. Tel: 041-945 2626

The North East Lowe Electronics Ltd.

56 North Road, Darlington, Durham.

Tel: 0325 486121

Cambridge Lowe Electronics Ltd.

162 High Street, Chesterton, Cambridge.
Tel: 0223 311230

Cardiff Lowe Electronics Lid.

cl/o South Wales Carpets,

98 Clifton Street, Cardifl.

Tel: 0222 464154.

Hants/Dorset Lowe Electronics Lid.

27 Gillam Road, Northbourne, Bournemouth.
Tel: 0202 577760.

Birmingham Ward Electronics

422 Bromford Lane, Ward End, Birmingham B8 2RX.
Tel: 021-328 6070.

Buckinghamshire Photo Acoustics Lid.

58 High Street, Newport Pagnell, Bucks.

Tel: 0908 610625

East Scotland Jaycee Electronics

20 Woodside Way, Glenrothes, File KY7 SDE.
Tel: 0592 756962,

Essex Waters & Stanton Electronics

Warren House, 18-20 Main Road, Hockley, Essex.
Tel: 0702 206835

Essex Arrow Electromics Lid.

5 The Streat, Hatfield Peverel, Chelmsford.
Tel: 0245 381673

Lancashire Stephens-James Litd.

47 Warrington Road, Leigh.

Tel: 0942 676790

North London Radio Shack Lid.

188 Broadhurst Gardens, London NW6 3AY.
Tel: 01-624 7174

West Midlands Dewsbury Electronics

176 Lower High Street, Stourbridge.

Tel: 0384 390063

W. Sussex Bredhurst Electronics

High Street, Handeross, Haywards Heath, W. Sussex.
Tel: 0444 400786

Northern Ireland George Moore Electronics
7 Cyprus Avenue, Belfast BTS.

Tel: Bellast 658295

Deven Reg Ward & Co Lid.

1 Weston Parade, Axminster, Devon.

Tel: 0297 34918

W. Yorkshire Amateur Radio Shop

214 Cross Church Street, Huddersfield.

Tel: 0484 20774

Kent Thanet Electronics Lid.

Sea Streel, Herne Bay, Kent.

Tel: 02273 63859
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The Trio TS940S, a first class

competition HF transceiver

£1695.00 inc VAT

J

. . » designed for S5B, CW, AM, FM and
FSK operation on all amateur bands from 160
to 10 metres. The transceiver incorporates a
150kHz to 30MHz general coverage receiver
having an excellent dynamic range (typically
102dB on 20 metres, 50kHz spacing, 500Hz
CW bandwidth). Designed to cope with
today's band conditions and with the serious
DX’er/contest operator in mind, the TS3405
has a comprehensive range of front panel
receiver controls;

SSB IF slope tuning: operating in both LSB

and USB modes, front panel controls allow the

independent adjustment of either the high or
low frequency slopes of the IF passband.
CW VBT (variable bandwidth tuning):

allows the passband width to be varied without

alfecting the centre frequency.

IF notch filter; provides in the order of
40dB attenuation to the interfering signal.

AF tune; active liltering reduces interfering
signals and white noise in the CW mode.

Narrow/wide filter selection; a selection of

filters, both 8.83 and 455kHz are available for
the operator who requires maximum
selectivity control. The TS940S comes with
both 2.7kHz SSB filters (8.83 and 455kHz) and
the 6kHz AM filter (455kHz) built-in.

CW variable pitch; dual mode noise
blanker and separate RIT/XIT controls
complete the facilities,

To aid serious operating on both amateur
and broadcast frequencies, the TS940S has;

A large. heavy diecast knob with a
moulded rubber cover which when rotated at
normal tuning speeds results in frequency
steps of 10Hz. Rotation of the tuning knob in
excess of 2 to 3 revolutions per second results
in the step size and tuning rate being
increased.

In addition to instant access to each
amateur band using the band select keypad,
the same keys can be used to directly enter
any {requency within the operating range of
the transceiver. Once entered, the VFO can
be used to tune away from the selected
frequency. Truly flexible operating in the
TRIO tradition.

The TS940S has two VFOs, {ront panel

switches enable split frequency operation,

both VFOs to be quickly put on the same
frequency and the reversal of the transmit and
receive frequencies during split frequency
operation.

40 memory channels. each of which
remembers both {reguency and mode are
available. Frequencies can be easily
transferred from memory to either VFO.
Memory is backed up by a lithium battery.
The transceiver operating system is held
permanently in ROM and is not dependent
upon the back-up supply.

The transceiver will scan all memory
channels and between user programmed
frequency limits as set in memories 9 and 0.

Accurate and quick frequency readout is
ensured by the use of a large fluorescent tube
digital display combined with an analogue
sub-scale. The analogue display can be -
switched to read a IMHz or 100kHz span,
tuning in either 20kHz or 2kHz steps.

A teature new to HF transceivers is a
green, back-lit dot matrix LCD which shows
graphically VBT and IF slope tuning
positions, can be used to review the
frequencies stored in the 40 memory channels
and other VFO, will provide information on
the automatic sequence ol operations when
using the internal (optional)} tuning unit, and
when selected, displays both the lime and
owner programmed on/off switching times.

In addition, break-in keying on CW, a 28
volt solid state final amplifier stage, an RF
speech processor coupled to the rig's ability to
monitor its own transmitted audio and all
mode squelch add up to give the TRIO
TS940S even greater versatility of operation.

For those with failing sight or a blind
operator the TS940S is a dream come true;
niot only is the operating mode identified by
the appropriate CW letter sent in tone (F for
FM, U for upper side band, etc) but, when
fitted with the VSI board (optional), a digitally
encoded girl’s voice will announce the
operating frequency.

TRIO-KENWOOD CORPORATION

Shionogi, Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan
TRIO-KENWOOD COMMUNICATIONS '

Division of Trio-Kenwood Electronics GmbH
Rembriicker Street 15, D-6056 Heusenstamm, West Germany

RADIO COMMUNICATION February 1986



vhf/uhf fm
transceivers

TW4000A FM VHF/UHF dual band transceiver

To have both 70 centimetres and 2 metres available in one mobile transceiver
has been a desire of the VHF/UHF enthusiast for many years. TRIO with the
TWA4000A have satisfied that need. The transceiver is well known for having
an excellen! receiver and as those who
already own and operate one know, is
a delight to use. Compacl and produc-
ing 25 Watts on both bands, the
TW4000A is the enthusiast's natural
choice.

TW4000A . . . £522.00 inc VAT, carriage £7.00.

TR7930 2 metre FM mobile/base station transceiver

A mobile FM transceiver thal also doubles as a piece of shack equipment.
Producing 25 Watls and having 21 memories, priority alerl, full repeater
facilities including reverse repeater, programmable band scan, memory scan

and keyboard fre-
quency enlry, the
TR7930 is ideal for

mobile operation using
the programmed mem-
ories, yet is suitable lor
shack use with the [ront
panel keyboard.

TR7930 . . . £329.00 inc VAT, carriage £7.00.

TM201A and TM401A 2 metre and 70 centimetre mobile FM
transceivers

Accepling the fact thal there is liltle space in a modern car lor anything other
than a radio/cassette unit, TRIO have with the TM201A and TM401A produced
the definitive compacl transceiver. By removing the speaker and making this
separate, TRIO have given jou excellent receive audio quality. The TM201A
and its 70 centimetre version, the TM401A are ideal for the amateur who wants
a high performance rig with ease of operation.

TM201A . . . £265.00 inc VAT, carnage £7.00. (New low price).
TM401A . . . £316.00 inc VAT, carriage £7.00.

TM211E and TM411E FM VHF and UHF mobile
transceivers

By taking the popular TM201A and TM401A and adding DCS and a tiltable
fronl panel, TRIO have produced higher specification transceivers. Even
easier to fit in tight locations, the TM211E and TM411E are transceivers
designed to cope with loday's crowded bands.

TM211E . . . £365.00 inc VAT, carriage £7.00.
TMA411E . . . £399.00 inc VAT, carriage £7.00.

-

send for the

TRIO
general catalogue

All advertised prices subject to exchange rate variation

(ha,ndheld transceivers

TR2600E and TR3IBO0E 2 metre and 70 centimetre
FM handhelds

The latest handhelds {rom TRIO are a natural progression lrom
the much liked TR2500/TR3500. By adding DCS, the ability to
skip particular memory channels, to hold for either timed or
carrier when scanning, for the memory lo hold whether the
channel is simplex or repeater shilt and an illuminated "S"
meter, TRIO have produced a first class pair of handhelds.
TR2600E . . . £275.00 inc VAT, carriage £7.00

TRA3GOCE . . . £292.00 inc VAT, carriage £7.00.

THZ21E and TH41E 2 metre and 70 centimetre FM
compact transceivers

The TH21E and TH41E are two simple handhelds, each
extremely small yet having full repeater facilities including
reverse repeater. Power output is one Watl or 150 mulliWatts
in the low posilion and frequency selection is by means of
thumbwheel swilches. Very small but still convenient to
operate, the two lransceivers are just right for the amateur who
wanls to stay in touch.

TH21E . .. £170.00 inc VAT, carriage £7.00.

TH41E . .. £199.00 inc VAT, carriage £7.00.

‘vhf/uhf all-mode
transceivers

TS5780 VHF/UHF dual band transceiver

The TS780 is the ultimate base station for the enthusiastic operalor who wants
both 70 centimetres and the 2 metre
band in one transceiver. Modes of
operation are USB, LSB, CW and
FM. Full repeater lacilities, plus
two VFOs, IF shift, two priority
channels, memory and band scan
combine to make the TRIO TS780
the perfect rig.

TS780 ... £948.00 inc VAT, carriage £7.00.

TR9130 two metre all-mode transceiver

The TR3130 is now a classic rig—so popular that lo have one on lhe second
hand shell is rare. 25 Walts on SSB,
FM and CW, green frequency
display, six memories, two VFOs
and memory scan make the TRIO
TR9130 ideal for either mobile or
base stalion operation.

TRS130 . . . £499.00 inc VAT, carriage £7.00.
TRI300 (6 metres) . . . £569.97 inc VAT, carriage £7.00.

TS711E and TSBI11E 2 metre and 70 ¢ tre base stati

Following on in the tradition of the TS700 series, the TRIO TS711E and TS811E
are perfect base station tran-
sceivers. Each produces 25
Walls outpul and has a [ull
range of operaling [eatures.
Forty memory channels are
available, each of which can be
used as a separate VFO. Digital
code squelch is also a leature of
the TS711E and TS811E.

TS711E. . . £695.00 inc VAT, carriage £7.00. (New low price).
TSB11E . . . £795.00 inc VAT, carriage £7.00. (New low price).

.

/
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Telephone OBR9 2817, 2430, 4057, 4995.
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Up to 150 Walls.

£98.11 inc VAT, carr. £2.50

NS448. 900 to 1300MHz power/SWR
meter. Up to 20 Watts.

£60.00 inc VAT, carr. £2.50
CNW419. 1:8 to 30MHz general
coverage aerial tuning unit.
£159.64 inc VAT, carr. £7.00
CNW919. 2 metre power

meter and aerial tuning unit.

£104.99 inc VAT, carr. £3.00

CN630

CNW419

I W r’ HK704
DAIWA meters - EYS
. 9| |
HE708

CN410M. 3-5 fo 150MHz cross e ePS
needle power/SWR meter. Up-to 150 BE702
Watts. X3

CN410M £48.00 inc VAT, carr. £1.50 £nawhl:;:%?;c:acle’oﬁulisgm_
CN460M. As above but 140-450MHz. HK708. Straight key.
Up to 150 Walts. £16.30 inc VAT, carr. £2.50
£52.00 inc VAT, carr, £1.50 EK150 HK702, Deluxe version on marble base.
CNB20A. 18 to 150MHz cross needle £31.03 inc VAT, carr. £3.00
power/SWR meter. Up to 1kW. ;{:?E;' sq’{f;f;” paddl‘?i 50
£66.21 inc VAT, carr. £2.50 BR150. Elactrcais boves wilh s
CNGE30. As above but 140-450MHz. DK210 ; el Rt

MK1024

BY2

"' BENCHER [4W8 :

BY!1 Black ba&e £67.42. BY2 Chrome base £76,97
BY3 Gold plated base, £141.75. VAT inc, carr,
£3.00

BENCHER Single Paddle.
BST! Black base, £67. 42. BST2 Chrome base,
£76.97. VAT inc. carr. £3.00 _J

sidetone. Solid state or relay keying
£103.48 inc VAT, carr. £3.00

MEK1024. Electronic keyer with 1024 bit
memory

£185. 52 inc VAT, carr. £3.00

DE210. DAIWA electronic keyer. Re
quires paddle

£54.00 inc VAT, carr. £2.50

‘DAIWA  Teleread |
t °
rotators ..... . equipment.....
The new range of rotalors from DAIWA,
the MR series, are designed eo that
additional motors can be added around a ————
central core, each motor increasing the :
rotators turn and braking cafacity The
MR series will accept up to four motors
being initially supplied with one. As the
number and size of aerials increases,
additional motors can be added, and both
turning capacity and hrak!ng eﬂorl in- !
creased. - =3,
CWR675E RX unit for RTTY/CW/
— ASCII. £449.17 inc VAT carr. £7.00
CWRG85E Tx/Rx unit for RTT
ASClI
£771.84 inc VAT, carr. £7.00
CWR610E Rx unit RTTY/CW/ASCII
£195.00 inc VAT, carr.£3.00
MR750E Multitorque rotator (round controller).......... 193.00 inc VAT,
MR7S0PE  as above but with preset controller... ..£217.00 inc VAT,
MR300E Higher speed version with round coatmi]er .£193.00 inc VAT,
LMC lower mast clamp HElADl ine VAT, | | 2 HeSSSlSSSSRETTTT [T ———
MR750U additional motor !or MR750E/PE .. .. £64.84 inc VAT
MR300U additional motor for MR300E............covvunnes £64.64 inc VAT, CD660 Rx unit RTTY/CW/ASCI
; CWRGT0E Rx unit RTTY/CW/ASCII  TOT/AMTOR
Cuziige ourotaiom X100, Componsaie 22 00 £392.80 inc VAT, carr. £7.00 £231.69 inc VAT, carr. £3.00
- S -

LOWE ELECTRONICS LTD.

Chesterfleld Road, Matlock, Derbyshire DE4 SLE

Telephone 0629 2817, 2430, 4057, 4998.
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“as I said
to John”

The last article on receiver performance discussed
spurious responses and spurious signals generated
within the receiver. This month's article describes
another source of unwanted signals bul in this case
produced from ofi-air signals by INTERMODULA-
TION DISTORTION.

The effect occurs in the front-end of the
receiver, usually in the RF Amp or mixer, when
strong signals from the antenna cause non-linear
operation and mix together to produce unwanted
signals. For example, consider a receiver tuned to
the 20m band in the vicinity of stations operating
at 14-100 and 14-150MHz. Signals from these
stations are received with sufficient strength to
cause some overloading of the receiver with
consequen! production of harmonics and sum and
difference signals. Most signals produced are well
oul of band, and will be removed by filtering
without problem, but signals generated as the
difference between one signal and the second
harmonic of the other will be in the 20m band. In
this case at 2 x 14-1-14-15 = 14-05MHz, and 2
*x 14-15-14-1 = 14-2MHz. So our receiver may
struggle to resolve a weak signal on 14-2MHz
because of intermodulation.

This combination of Irequencies may seem
unlikely in normal use, bul intermodulation can be
a real problem in bands where signals occur at a

fixed channel spacing, such as VHF communica-
tion bands and HF broadcast bands. Under these
conditions, intermodulation products occur at the
frequencies of other channels and will often cause
unpleasant heterodynes. Also, intermodulation
products are produced by each pair of signals that
overload the receiver, so if four signals are present
at excessive levels, then a total of 24 intermodula-
tion products will be produced.

The intermodulation products described above
are known as third-order products because they
are derived from a fundamenial signal (1) and a
second harmonic (2). Other order producis are
produced in receivers, but third order products
are usually strongest, and are often those quoted in
receiver specifications.

Because intermodulation is caused by non-
linear operation of a receiver, the level of
intermodulation products will change more than
the level of the incoming signals. In the case of
third order producits, levels change three times as
quickly, so for a 1dB change in signal level there
will be a 3dB change in intermodulation level. For
this reason, an inpu! attenualor on a receiver can
greatly help to combat intermodulation problems.
Inserting 10dB altenuation will reduce the wanted
signal by 10dB, but will reduce intermeodulation
effects by 30dB, and thus will improve “the
signal : intermodulation ratio by 20dB.

How is intermodulation in receivers measured
and specified? Two signals with a lixed frequency
separation (often 50kHz) and at equal levels are fed
into the receiver's antenna connection, and the
receiver tuned to resolve one intermodulation
product of the two signals. The level of signals
required to produce an intermodulation product
equal in strength to the receiver's noise lloor is

determined. The difference between this level and
the receiver's noise floor (see article in September
issue) gives the intermodulation-iree dynamic
range (Iidr) of the receiver.

The Iidr is an important receiver specification
since it tells us the range of signal levels over
which the receiver will operate without suffering
from intermodulation. Use of the inpul attenuator
of a receiver will not affect the lidr, but will simply
move the available range up or down lo best suil
band conditions.

Another specification that is used is Interceplt
Point. This is the theoretical input level of two
signals at which the level of i.m. product is equal
to each signal. The intercept point cannot be
measured directly, but can be calculated from the
noise floor and the Ildr thus:

Intercept point (ip) = (1-5 x Ifdr) + Noise floor
(levels in dB)

If intercept point figures are used to compare
receiver performance, then the sensitivity (noise
floor) of the receivers should be compared as well.
An insensitive receiver will often have a high
intercept point. Ideally comparison of lidr should
be made.

Receivers in the HF band generally require
better i.m. perlormance than their VHF or UHF
counterparts because of the large number of
strong signals in the HF broadcast bands. Iidr
should be 80dB typically, and over 90dB for a high
quality HF receiver. Intercept point should be
above — 15dBm typically, and as high as + 10dBm
or +15dBm for expensive receivers. For VHF
operation, figures 10dB lower can be accepted in
most locations.

Next month we lock at the signal processing
facilities available in receivers.

.

LOWE SHOPS

In Glasgow,
the shop manager is Sim, GM3SAN,

the address, 4/5 Queen Margaret Road, off Queen Margaret Drive,

Glasgow,
telephone 041-945 2626.

In the North East,

the shop manager is Don, G3GEA,

the address, 56 North Road, Darlington,
telephone 0325 486121.

In Cambridge.
the shop manager is Tony, G4NBS,

the address, 162 High Street, Chesterton, Cambridge,

telephone 0223 311230.

In Cardiff,
the shop manager is Carl, GWOCAB,

the address, c/o South Wales Carpets, Clilton Street, Cardiii,

telephone 0222 464154.

In London,
the shop manager is Andy, G4DHQ,

the address, 223/225 Field End Road, Eastcote, Middlesex,

telephone 01-429 3256.

In Bournemouth,
the shop manager is Colin, G3XAS,

the address, 27 Gillam Road, Northbourne, Bournemouth,

telephone 0202 577760.

SWT/power

crossed needle

Although not a shop, there is on the South Coast a source of good advice and
equipment, John, G3JYG. His address is Abbotsley, 14 Grovelands Road,
Hailsham, East Sussex. An evening or weekend call will put you in touch with
him. His telephone number is 0323 848077.

/

meter.

Frequency range 900 to 1300 MHz, impedance 50 chms, power
range forward 5/20W, reflected 1.6/6.6W, connections N type.

NS448 cross needle power/swr meter. £60.00 inc VAT, carr. £2.50

J

LOWE ELECTRONICS LTD.

ENF =S

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone 0629 2817, 2430, 4057, 4995.
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HIGHER AND
HIGHERDR WITE

2 New models 10 raise I(OM
Amateur freqguendies 10 1-2GH z.

IC 1271E Fantastlc new multlmode 1.2GHz Transceiver

ICOM, a ptran(-z rin |.2GHz technology are proud to
- - : introduce the first full feature 1240 - 1300 MHz base
icgieng A .o station transceiver Features include. multimode

: b ik s operation, 32 memories, scanning and 10 watts RF output.
The IC-12T1E allows you to explore the world of 1.2CGHz
thanks to a newly developed PLL circuit that covers the
entire band, a total of 60MHz, SSB, CW and FM modes
may be used anywhere in the band making the IC-1271E
ideal for mobile, DX, repeater, satellite or moonbounce
operation. The [C- 127 E has outstanding receiver
sensitivity, the RF amplifiers use a low noise figure and
high-gain disc type GaAs FET's for microwave
applications. The rugged power amplifier provides 10 Watts which can be adjusted from | to 10 Watts. A sophisticated
scanning system mcludes memory scan, programme scan, mode-selective scan and auto-stop feature. Scanning of
frequencies and memories is possible from either the transceiver or the HM12 scanning microphone. 32 programmable
memories ate provided lo store the mode and frequency in 32 different channels, All functions including memory channel
are shown clearly on a seven digit luminescent dual colour display. The IC-1271E has a dial-lock, noise blanker, RIT, AGC
fast or slow and VOX functions. With a powerful 2 Wattaudio output the [C- 1271 E 1s easily audible even in a noisy environment
The transceiver operates with either a 240V AC (optional) or 12 volt DC power supply
A variety of options include [C-PS25 internal AC power supply, IC-EX3 10 volce synthesizer, the TV-1200 TV transceiver
adaptor and the IC-EX309 computer interface. The IC-1271E is the most compact and lightest all-mode 1200 MHz transceiver

IC-R7000 VHI/UHF scanning receiver BR e

Causing quite a stir at the moment 1s the ICOM IC-R7000. This new receiwver 1s able to give high frequency coverage up to
1.3MHz without sacrificing SSB stability which is maintained throughout the IC-R7000's entire frequency range. For simplified
. operation and quick tuning, the [C-R7000 feature direct keyboard entry. Precise frequencies can be selected by pushing the
digit keys in sequence of the frequency or by turning the main tuning knob. FM/AM/SSB modes, frequency coverage 25-1000
MHz and 1025 - 2000MHz (25 - [000MHz and 1260 - 1300MHz guaranteed specification). The IC-R7000 has 99 memories avail-
able to store your favourite frequencies including the operation mode. Memory channels may be called up by simply pressing
the memory switch, then rotating the memory channel knob or by direct keyboard entry. A sophisticated scanning system
provides instant access to most used frequencies. By depressing the Auto-M switch. The [C-R7000 automatically memorises
frequencies 1n use, while the unit is in the scan mode. Thisallows you to recall frequencies that were in use. Scanning systems
include memory selected frequency ranges or priority e
channels, scanning speed 1s adjustable. Narrow/wide
filter selechion. Five tuning speeds: 10Hz, 100Hz, 1.0KHz,
10KHz and 25KHz. All funchons including memory
channel readout are clearly shown on dual-colour
fluorescent display with dimmer switch. The 1C-R7000
has dial-lock, noise blanker, S-meter and attentuator
Options include RC-12 infra-red remote controller and a
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IC-151 The ICOM Flagship

SM-10 Desk-top Mic

The IC-751 1s the Flagship of the ICOM range, it 1s a competition grade ham transceiver with a |[00KHz — 30MHz
continuous tuning, general coverage receiver and a full featured all mode solid state transmitter that covers all the
WARC bands. Utihsing 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 2SC2804 transmittors in a low IMD (—32dB
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 {ilter, 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 1C-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 1s highly
sensitive and produces clean crisp audio.

L]

IC135 compact HF Transceiver

e e —— /| 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 sensihivity is due to the excellent front end performance. All
amateur frequencies from |.8MHz to 30MHz are available including
the three new bands 10, 18 and 2dMHz, 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 1s 105dB with a 70.45 1 MHz hrst IF circuit. Pass-band tuning and a sharp [F notch filter provide clear reception
even under duress. Preamp is 10dB and attenuator 20dB. Computer remote control 1s 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 1C-735 by nnaing us or your local [ICOM dealer

LSS 6
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50MHz A New
Bimnemnsion

IC-505. 50MHz
transceivey

The 1C-505 1s a 50MHz band SSB, CW, FM (optional) 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. amphfier, 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:- EX248
FM unit, PS45 AC Power Supply and LC10 Carrying Case

All these features make the 1C-505 a greal -

transcelver for operaltion on the 50MHz band :

IC-551.
50MHz Base station

This base station has all mode capability, SSB, CW, AM and FM (when optional FM is mstalled). It covers 50-54MHz
with 80 watts vanable 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
aucho outpul, 2 watts al 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
nclude - PSI5 20 amp ¢:xternal power supply, [C-EX106 FM unit and IC-HPI headphones

These two transceivers allow you fo explore this fascinating part of the spectrum, UK stations have worked int VE, VO,
W1.2.34 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

0@" Qo" 00"' 000"' 3
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IC-02E/04E Handportables

These direct entry micro-processor
controlled handhelds, one for 2 metres, the
other for 70 centimetres. Scanning,

10 memories, duplex offset storage n
memory and odd offsets also stored in
memory. Keyboard entry 1s made through
the 16 button pad allowing easy access

to frequencies, duplex, memorles, memory
scan and priority. They have a LCD readout
indicating frequency, memory channel,
signal strength, transmitter/output and
scanning functions. A range of accessories
include the HS10 Headset and boom
microphone, HS10SB PTT switch box with
pre-amp, HS10SA voice operated (VOX)
switch box. The IC-2E and IC-4E still

CO

T

We are pleased to announce that we
have moved to a new larger retail
shop. This will be managed by Andy
G6MRI and 1s situated at Stanley
Road/Kings Road, Herne Bay, Kent.
Tel: (0227) 369464. Give it a visit for
demonstrations and advice on
anything to do with your shack.
BCNU.

You can get what you want just by
picking up the telephone. Our Mail
Order department offers you free
same day despatch whenever poss-
ible, instant credit, interest free H.P.
Telephone Barclaycard and Access

continue to be available

facility, 24 hr answerphone service.

WANT TO LEARN MORE?

Telephone us free-of-charge on:

HELPLINE 0800-521145.

This is strictly a helpline for obtaining information about or ordering ICOM equipment. We regret
this service cannot be used by dealers or for repair enquiries and parts orders. Thank you.

Mon-Fri 09.00-13.00 and 1400-17.30 ——

Alyntronics, Newcastle, 0632-761002.

Amateur Radio Exchange, London (Ealing), 01-992 5765.
Amcomm, London (S. Harrow), 01-422 9585.

A R.E. Comms, Earlestown, Merseyside, 09252-29881.
Arrow Electronics Ltd., Chelmsford, Essex, 0245-381673/26.
Beamrite, Cardiff, 0222-486884.

Booth Holdings (Bath) Ltd., Bristol, 02217-2402.
Bredhurst Electronics Ltd., W. Sussex, 0444-400786.
D.P. Hobbs, Norwich, 0603-615786.

Dressler (UK) Ltd., London (Leyton), 01-558 0854.

D.W. Electronics, Widnes, Cheshire, 051-420 2559.

ICOM authorised dealers in the U.K. v nere are just some of them.

Hobbytronics, Knutsford, Cheshire, 0565-4040. Until 10pm daily.
Poole Logic, Poole, Dorset, 0202 683093.

Photo Acoustics Ltd., Buckinghamshire, 0308-610625.
Radcomm Electronics, Co. Cork, Ireland, 01035321-632725.
Radio Shack Ltd., London NWE§, 01-624 7174.

R.A.S. Nottingham, 0602-280267.

Ray Withers Comms, Warley, West Midlands, 021-421 8201.
Scotcomms, Edinburgh, 031-657 2430.

Tyrone Amateur Electronics, Co. Tyrone, N. [reland, 0662-42043. 9

Waters & Stanton Electronics, Hockley, Essex, 0702-206835.
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Open Tues - Sat.
9.00 - 5.00 pm

S. EAST MIDLANDS
AJH, 1574 Bilton Rd, Rugby,

ONICS5

TELEPHONE 021-327-1497/6313

EAST ANGLIA
tastern Comms, 31 Cattlemarket St

HE 1p

BY FAR THE LARGEST
PHONE THE REST THEN PHONE THE BEST FOR FAST DELIVERY, PROMPT

SOUTH WEST

Uppington, 12-14 Pennywell Rd

Warwickshire Tel 0788 76473 Norwich Tel 0603 667189 Brstol Tel 0272 557732
Y A E S U PROD U CTS MME-11 Mobile mount 3000 F1-726R £775
NC1IC Charger 11.50
FT 757GX HF transcewer gen coverage all modes 73900 | CSC-1A Case 5.00
FC-757AT  Automatic antenna tuner 255.00 Antenna telescopic (spare) 6.15
FP.757GX  Switched mode PSU - 50% duty 16000 | YHA 15 Helical antenna 165
FPI57HD  Heavy duty PSU - 100% duty 17500 | YM43 Spkr mic a0
FIF-65 Computer mterface Apple |l 4715 | YH Headset mic 1495
FIF-80 Computer nterface N.EC 109.25 SB-2 Switching unit 1380
FIF-232C  Computer interface RS-232 5700 | MF1A38  Mobile mic 18.00
FAS-14R  Remote antenna selector a.q0 | YM-49 Spke mic 2020
MMB-20 Mabile mount 18.00 MF-1A3B Mob:lel boom mic 18.00
FP-700 Matching power supply 15000 | SB-2 Switching unit 1380 | YH- Headset mic 1495
£C-700 Matching antenna umit 104.00 FT-205R  Zm synth FM handie 350mw/3W /00 | 5B 2 Switching unn 13.80
FP-757GX  When purchased with FT-757GX 10000 | FT-205RH 2m synth FM handie 500mw/5W 24900 | MF1A3B  Mobile boom mic 18.00
NC-15 Base sin charger/adaptor 5900 | YM-a9 Spke mic 2020
NC-18 Standard charger (FNB-4) 960 | YH-1 Headset mic 1495
AobABAARAILI L1 LAARAA NC-9C Standard charger (FNB-3) 960 | SB2 Swiehing unil 1350
— — FF-5010X  Low pass filter 29 | MFIA38  Mobile boom mic 18.00
\ 7 LB Log book 230 | FT-980 HF transcewer with gen coverage RX
QTR-24D World Clock nHs (CAT system) 1450.00
YH-55 Headphones 1535 | SP-980  External speaker with autho Wier 7895
YH-77 Headphones (hghtweight) 1495 | FC-757AT  Automahic antenna tuner 25500
FIF 232C Computer ilerace RS 232 57.00
FIF-65 Cemputer miertace Apple |l 4715
FIF-80 Computer mterface NEC 10925
KF-BYHC CW hilter (600 Hz) 2815
FT-757GX 5739 DUAL BANDER XE-BIHCM  CW filter (450 Hel 2990
XE-BAHCN  CW hiter (300 Hel 2990
KE-455MC CW Lhter (ceramic) 49.85
XF-BOKC  CW lilter (600 Hel 19.95 XF-455MCN  CW hiter {ceranic) 44,85
XF-89KCN  CW fiter 1300 He 19.95 NC-8C Base stn charger adaptor 208 708 54,80
FRG-8B00 Gen coverage Rx. 150 kHz-30 MHz. | S — T NC.7 Base stn charger 208708 3465
AM. CW 558 NBFM 47500 | o e NC-aC Standard charger 960
FRV-8800  Converter 118-174 MH: B0.00
FT-726R Multmode transcewer 2m litted 775.00
212228 HF module 210.00
50726 Bm module 185.00
4301726 70cm module 255.00
SAT- 126 Duplex module 95.00
XF-455MC  300Hz CW Filter (Ceramic) 44.85 a
FT-2%R 2m Portable/mobile/base/mulomode £315.00 FT-2700RH £499
FL-2010 10W linear lor above 39.00 | MH-12A28 Spkr mic 1650
MMB-21  Mobile Mount 165 . k
YH-2 Headset mic 15.35
PA-3 DC adaptor 18.00 FT-980 £1,450
FNB-3 10.8V batt pack 3065 | YHA-44D ' DC gounded antenna 9.95
FNB-4 12V batt pack 3490 ;T'gm glli:kf (r!wct ﬁ-;g
FBA-S Bat case lor 6AA dry cell 6.50 " adapior "
FT-203  2m synth handie thumbwheel tuning MMB-10  Mobile mount 765
¢ FNE.3 195.00 FNB-2 Battery pfack ) 2702
FBA-2 Battery pack adaptor INCBA-NC-7) 38
FT-203 2m synth handie thumbwheel tuning FT-703R  70cm handie thumbwheel tuming 4
i ENB-4 199.00 NB-3 235.00
FT-203R 2in synth handie thumbwheel tuning FT-703R  70cm handie thumbwheel tuning +
¢ FBAS (accessones as for FT-209R) 175.00 FNB-4 [Accessones as for FT-209
FT-2700 Dual band receiver 2m and 70cm Full FT-203R) 239.00
RH duplex Scanmng prionty. 10 mems FT708R  70cm handy portable synthesiser
AGENTS Dual VFO 08 | ‘i o o) e
- converter 49.00
SHROPSHIRE FVS Vaice synthesiser module 2070 | FRV-7700/B VHF converter 49,00
Syd Poole, G31MP, Newport, SALOP. (0952} 812134 FT-270R 2m FM wansceiver 25W. Scanning FRV-T700/C  VHF converter 49.00
NORTH STAFFS mems. Dual VFO 31500 | FRV-7700/0 VHF converter 49.00
Bob Awnge, GAXEK (0538) 754553 FT-270 2m FM wanscewer 45W. Scanning FRV-TT00/E  VHF converter 49.00
WALES & WEST RH mems. Dual VFO 365.00 EE¥EMF KHF converter 43.00
Ross Clare, GWINWS (0633) 880 146 FVS1  Voice synthesiser 270R1270RH g B e o
YHA-44 Y4 wave helical antenna 185 | pre Bty " onna 075

FREEPOST - °
MAIL ORDER
ENQUIRIES

Amateur Electronics Ltd.
FREEPOST
Birmingham B8 1BR

510-512 ALUM ROCK ROAD,

ALUM ROCK, BIRMINGHAM B8 3HX
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HE 10 riecTronics

RETAILER IN THE COUNTRY TELEPHONE 01-992-5765/6
ATTENTION, FREE POST SERVICE, KEENEST PRICES & EXCELLENT PART EXCHANGE

NORTHERN EAST MIDLANDS YORKSHIRE
Holdings, 45 Johnston St RAS Nous., 3 Farndon Green, Al Hooker, 42 Nether Hall Rd.,
Blackburm Tel 0254 59555 Wallaton Park, Nottingham Tel 0602 280267 Doncaster, Tel: 0302 25690
NOW IN PCI Gen Cov. Con Igg
M150-GSX 2m Y [ wiip 135 VLF Very low lrequency conv. bk
RSLAES 7o Sk over 4/ whp nw | I ANYENNA STOCK | Moo tat for o5
5 udi 1
RuRddt aag modnt, taratioye 6% ASPIP i speech clipper lor Trio B2.80
70cms 4
43258 5 Ele 1695 ASP/A 1 speech clipper for Yaesu B2 80
MICROWAVE MODULES : R : ASP As above with 6 pin conn 89.70
MMLI44730LS  inc preamp (13w ip) : 8290 | 43219LATV 19 Fle 3560 | pyg Manual RF speech clipper 56.35
MML144/505 inc preamp, switchable 92.00 43217X 17 Ele Crossed 4917 D70 Morse Tutor 56.35
ML144/1005 inc preamp (10w p) 14995 | 43211 17 Ele Long B0 [ MK Keyboard morse sender 13740
i REA RF switched pre-amp ek 1]
MMLI44/100HS inc preamp 125w I/p) 14995 | 2™ 2 )
- . AD270-MPU Active dipole with mains ps.u 51.75
MMLIS/D0LS inc preamp (1/3w V) 16855 | 445 9 Ele 1955 | AD370-MPU Active dipole with mains p.s.u. 69.00
MML1447200S  inc preamp (310/25 bp) 29900 | 18477 1 Ele 215 | mpu Mains power unit 6.90
MML432/30L ine preamp (173w 1p) 145.00 144-87 8 Ele Long 31.26 DC144/28 2m converer 3967
MMLA32/50 ne preamp (10w pl 12995 144-147 14 Ele %N PTSY Tone squelch unit 4500
MMLA32N00 linear {10w 1ip) 29300 | 144191 19 Ele 5588 | ANF Autamatic notch filter 61.85
144-6% 6 Ele Crossed 3975 | SRB2 Auto Woodpecker blanker 8525
?P?dod.-'ls o0 2 TW o T06W — 144.GP Ground Plane LX)
J 14411 m, YW n, oul, preamp J
LPM 144:3.100  2m, 3W n, 100W out, preamp 181,00 ‘;;j‘,j . s4is FT 790R and the
LPM 144:10:-100 2m, 10W i, 100W out, preamp 19700 | oo 2 He s
LPM 14425160 2m, 25W i, 160W out, preamp 21700 | ° e ' NE w FT GQOR
LPM 144-3-180  Zm, 3W in, 180W out, preamp 24700 | POWER SPLITTERS
LPM 144.10:180 2m, 10W i, 180W out, preamp 24700 | 70cms 2 Way 19.55 No w AVA ’LA BLE
LP 144-3.50 2MN, 50W out, preamp 108.00 " ; xav g-g
LP 14410 5 M , 108.00 2 ay : -
a2, 100 e, presinn ; 4w 875 | 120 30 Wall 3 5-500 MHz dummy load 805
LPM 432150 70cm, W m, 50W out, preamp 197.00 ay - A
LPM 432-350  70cm, 3W in, S0W oul, preamp 197.00 ;;ﬁ ;gg w::' j ?ggg m:; 33m: :g:g 3252
LPM 432-10-50  70cm, 10W in, 50W out, 8 167.00 HQI9Es
% n; SO0 UL e T. E.T. ANTEN NAS BLAOX 50 ohm-50 ohm 1-1 Balun Tkw pep 1690
BL50A 50 ohm-50 ohm 1-1 Balun 4kw (pep)
Discount Zkw {ow) 1984
SRAP :’g SA450N 2 way antenna switch, N’
AX210N 10;:3:5:; crossed Yagi. 74.94 9. connectors 18.40
HB1SF2T 2 element 15 meter beam 60.66 48.50 | SAISIM 2 way antenna switch S0239
HB15M2SP 2 element 15 meter mini beam ~ 69.49  55.59 connectors 1449
HB2105 10 element 2 meter beam 4799 3840 YMIX 3.5-150 MHz 120 Wall SWR/PWR
HB235P 2 element tri-band beam 10, 172.50 138.00 meler 2149
! 15, 20m Insulators
1@e i y HB23M 2 element tri-band beam (min)) 169,50 135.80 AEEGH Ceramic eqq nsulator 0.40
) e, B Gt il et G R ke | AER00 CEramic 4 Jene WAl 0o
element dual-band beam 10, A
FRG-8800 £475 o T0v0 .
MLA4 HF band 100p antenna 105.60 B4.40 39 432 120W 4465
MV3BN  Vertical antenna 10, 15, 20m 4595 3879 | 1435 144/432 200W 4835
TOKYO HY POWER MV3BHR  Vertical antenna 10, 15, 20m 78.00 67.00 | HI-MOUND MORSE KEYS
+ trapped radials HK702 Up down keyer marble base 3095
ATU's Q7u10s 10 elernent 430 MHz Yagi 67.90 54.32 HK 703 Up down keyer 33
HE 200 HF bands ATU 200W PEP 8295 | SQ007 Double quad 430 MHz 66.99 5359 | e Up down keyer 1995
HC 4001 HF bands ATU 350W PEP 17575 | s@10 102mster qusid monp ek 9750 TRBM0 | Lkns Up down keyer 15.49
antenna
LINEARS VHF 5Q15 15 meter quad mono band 106.89  85.59 HK706 Up down keyer 16.36
HL-30V 30W 2m hinear 0.5 3W input 4500 antenna HK708 Up down keyer 1495
HL-35V VHF linear 0.5-5W (3W in 30W out) 6995 | SQz22 Double quad 144 MHz 58.95 47.00 HKB02 Up down solid brass 86.31
HL B2V B85W 2m linear 10W input 144.49 SQYos Swiss quad/yagl 144 MHz 6 4575  36.60 HKBO3 Up down brass B2.64
HL 110V 110W 2m linear 199.00 element _ HKBO8 Up down keyer 3995
HL 160V 160W 2m linear 10W nput 0457 | SQv08 Sw'f's e e 274 4200 | MKI04 Twin paddie keyer 1350
o : elemen . i Wiy
HL- 160V 25 160W 2m hinear 25W input 2975 | ggip18 Double 144 MHz slot Yagi 14478 115.89 kﬂéinﬁgno Twin paddie keyer marble base 25865
LINEAR UHF 9 element KP100 S oM i
% ; é . 59.50 queeze CMOS 230113 8v 8250
HL- 20U 20W 70cm linear B290 | TE214 1418;4919;; long Yagi 74.39 KP200 Memory 4036 Mult chanel 16950
HL 30U 30W Mo linear 119.00
HL.60U BOW 70cm linear 10W input 198.99 ”
HL-120U 120W 70cm finear 10W input 156.85 £100 instant COMING SOON
PREAMPS credit * FT 770 70cm Mobile *
HRA 2 2m mast head pre-amp 9.9 : All the features of the FT 270
HRA-7 10cm mast head pre-amp 103.29 Defa”s on requesr but on 70cms
FREEPOST - Amateur Electronics Ltd.
MAIL ORDER FREEPOST 510-512 ALUM ROCK ROAD,
ENQUIRIES Birmingham B8 1BR ALUM ROCK, BIRMINGHAM B8 3HX
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Good books are worth
their weight in gold. They
can last a lifetime, cost rela-
tively little, and be a constant
source of reference. And not only to
you, but others as well. Good books
make valuable and useful gifts for anyone
interested in amateur radio, and electronics
generally. Here are just some of the current
range of excellent titles from the RSGB.

AMATEUR RADIO SOFTWARE by John Morris GM4ANB
This brand new book from the RSGEB marks the rapidly growing interest in computing among radio
amateurs. Covering contest scoring, through eme and construction, to Morse tuition and the new
modes such as packet radio. Basically, to make your computer do anything, you need software.
Although there is a lot of fun to be had in writing your own programs, this book contains nearly 100
programs for you to use. 328 pages, hardback, 1385.

RSGB AMATEUR RADIO CALL BOOK

This annual top seller is the most up to date printed source of call signs issued jn-the_United Kingdom,
and Ejre. This edition is alsq the largest-ever, withno fewer than 53,000 eallsigns includéd, along with 2 |
names, addrésses and’as previously, it also contains lists-of -RSGB affiliated societies and groups, F AMATEUR RADIO |
special.callsigns, and repeaters--A_maost-useful addition to every radio amateur’s shack. 252 pages, gl |
paperback, 1985; ! - ; ca!-!SB_oQk |

e draren win PIATVEREY

HOW TO PASS THE RAE by G. L. Benbow G3HB
Undoubtedly the best introduction and guide to would-be radio amateurs intending to take the Radio
Amateurs’ Examination. This low-priced book is crammed with advice and explanations of the RAE,
and how best to get through it. All about multiple choice questions, this recently-published book
includes a revision course in mathematical subjects, plus a worthwhile sample of examination papers
for you to try out prior to the real thing! 96 pages, paperback, 1984,

VHF/UHF MANUAL by G. R. Jessop G6JP
This is the acclaimed standard work on theory, techniques and equipment for amateur radio
transmission and reception between 30MHz and 24GHz. Now into yet another reprint, this fourth
edition gives full contructional details of many items of equipment, some using semiconductor
devices. Written primarily for the radio amateur, this comprehensive volume includes much valuable
information for the professional engineer. No serious amateur should be without this excellent book.
528 pages, hardback, 1983.

RADIO AMATEURS' EXAMINATION MANUAL by G. L. Benbow G3HB
The essential standard work for all would-be licenced radio amateurs. This important book provides
all the necessary tuition for those studying for the Radio Amateurs’ Examination, and this 11th edition
has been updated to take full account of the new 1985-1988 syllabus. Chapters take you though all
the necessary stages, including tackling the RAE, mathematics for the RAE; RAE syllabus and
objectives, plus up to date practice multiple-choice RAE questions. 136 pages, paperback, 1985,

RADIO DATA REFERENCE BOOK by G. R. Jessop G6JP/R. S. Hewes G3TDR
The ‘bible' for all amateurs and electronics enthusiasts. A full work reference, this fifth edition
contains fundamental technical material on all related subjects from A to Z. Now completely updated
by these two well known authors. Chapters cover units and symbols, basic calculations, resonant
circuits and filters, circuit design, antennas and transmission lines, radio and tv services, geographical
and meteorological data, materials and engineering data, and mathematical tables. 244 pages, y
hardback, 1985. - |

! 1
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Prices here (members only) include postage and packing (UK and surface mail). Discounts for personal callers. Make cheque out to RSGB,
and send with order to RSGB HQ.

ORDER FORM Please send me the following books, Send the books, as soon as possible, to:

and | enclose a cheque/postal order/cash for £.......... A o rer e e b e e e e
AAATEEEE e o e re i m K R T e s e e

DATA (.......copies @ £7.76). ARSW [.......copies @ £7.38).

CHEE .. o CODISs @ EB.23) RAEM (.. Copist @ E3AB), ~ “roewwwsssssesssssrssesstssmssossessoss

HPRE {.......copies @ £3.08). VHFM [.......copies @ £9.52). CEUBIAN ccorvi i comminse voms valioi s Fasains i abas s pamaens b ss Sya b v

84 RADIO COMMUNICATION February 1986



Now you know why
we’re Europe’s No.

Take part in our ‘success story’ now! Come and get it at Europe’s No. 1 Emporium — or phone for fastest
delivery. Remember you'll get a good deal more for a good deal less at AMCOMM-A.R.E.

Cecerer . A , YAESU
Yo
25.550 MHz FRG 9600
800 MHz-
1.3 GHz
ALL MODE
VHF/UHF SCANNER
60-905MH:, Wide and Narrow AMFM with 5,10, 12 7. 25
£359 Inc VAT £429.00 ang 100 steps on FM + IKHI00H: AM and 1KH2 100H:
add £3.50 Carr]age SSB and much. much more including optional interface
unit for computers and video IF unit for TV reception
YAESU ICOM VHF LINEAR AMPLIFIERS
FT1HF Transceiver. o POWAL IC751 HF Transceiver 1239.00 THP HL30V 0.5 3w in 30w out 45.00
FT980 HF Transcever P.O.A. ICT45 HF Transcewer 898.00 THP HLE2V 10w in 85w out 144.50
SP980 Speaker . 75.00 ICOMIC 735 HF Transcewer 799.00 THPHLIOV 10w in 1 10w out . 204.00
FPT00 PS5O 170.00 PSI5PS. Unit . 135.00 THP HL160V 10w in 160w out 244,52
FCT00 Tuner 111.00 PS30 Systemns p.s.u. 254 H 259.00 THPHLIGOV 25w in 160w out 209.73
FT757GX HF Transceiver 769.00 SME Base rmictophone bor 7511745 36.50 MML 144/ 30LS
FCT57 Auto ATLL : . 279.00 IC290D 2m 25w M/Mode A 469.00 MML 1441505
FP757HD Heavy Quty PSU 189.00 IC290F 10w M/Mode Mobile 393.00 MML 144/1005
e PSU 179.00 IC271E 2mi 25w M/ Mode Base Stn_.. . 699.00 MML 144/ 100HS
ort/T) cwver STARBUY 299.00 1027 1H 100W version of above 889.00 MML 144/100LS
o ted TARBUY 329.00 IC25H 2m 45w FM 359.00 MML 144/2005
31.45 IC?.'.-‘F: 25W FM r.nﬁhllt- 359.00 uHF L]NEAR MPUFIERS
: e 1150 | IC4SE 70c 10wFM .345.00 | pmLa3z oL _ ARG
? se : P IC47E 25w 70cm FM mabile .. 449.00 MML 43250 - 145.00
5 CBUI B/t Supply for 25/45/290 2450 | mmissson S A O
€ LR70 General Coverage Receiver 599.00 THP HL20U | 3w 1n 20w out 82.00
; ; - 699.00 THP HLASU 10w in45w out 152.77
MMBI15 Mobile 14.5 259.00 THP HLOOU 10w in 90w out 268.59
FT203R NEW 2m H/He Fr 175.00 199.00 ALINCO ELH250C . 114.95
FT200R NEW 2m Held/C/W FNB.S Ty, 13,00 s 69.00 B.M.O.S complete range also in stock
mg?{f: P:Tl"l;d G : ; f ICaE __"‘ggm' h: ; ; i ;gggg VAT included. Add £2 per item carnage
! obile Bracket, 0. OAk = crm hand K
NCSC Charger ) " ; 635 "I_'EI.EGRAPH ACCESSORIES
NCB Base/station Charger 64.00 i Hi Mound Keys
PA3 Car Adaptor/Charger .. 1B.00 HK, 708 Hand Key with base 14.95
FMB2 Spare Battery Pack R ¥ 1 )] 707 Hand Key with Base and dust cover 15.48
YM24A Speaker Mike 23.75 Koy with base and dust cover 16.60
FT726R 2m Base Station ... 775.00 CP1 Car Chargindte.
4306726 T0cm Module for above . 270.00 DCY 12vAdaptor............
MHIB8 Hand 600 Bpinmic ... 17.65
MD1B8 Desk 600 Bpin mic 2 T4.75
MF1A38 Boom mobile mic............ 1395 | Acxisl Rotators
95028 3 core Light Duty ...........
YH77 Lightweight phones . 14,85 e
; AR405 core Medium Duty .
YH55 Padded phones . . . 14.95 KRAGO Med/H Duty
YH1 Liweight Mobile Hiset Boom muc. .. 1570 KRS00 6 core Elevation
SBIPTT Switch Box 208/ 708 . CEERA o 17,25 KRdDﬂRC‘ﬁcarc McdlumDut\
SB2 PTT Switch Box 2901790 > .. 17.25 CD45 8 care Heavy Dut
QTR24D World Time Clock.... ... 34.50 KRE00RC 8 core Heavy Doty
FER0IDA Loy Passtilleyuris. w3145 | UV B core Heavier Dty
YP150 Wattmeter/Dummy Load 150W ., 9775 | 1oy g eore Very Heovy i Tono 550 Reader
FRGBBOO e .... 459.00 Hirschman250 .. ... % STARBUY = Tono 5000E ... . o
FRVBBOO ¥ s T79.00 EMOTO — all models POA VAT included. Add L1 carrniage per i
FT703 215.00 = WR ®
ALk , 2t | HEIL ACCESSORIES L POWER METERS s
FT270R . 299.00 HEIL HC3 Microphone Element . e 22,85 WELZ SP300 1K s *
FT2700R . 479.00 HEIL HCS Microphone Element (lcom SM5/6) 25.40 WELZ ;3?400 I5;\|.- lgggg
FRGS600 i : 429,00 :!:::I‘_gli-::!ﬂwf;[)esk Microphone (300Hz 3KHz) - D00 WELZ SP15M 200w " 49.00
HEIL MM5 Hand Held Mic with HC3 Capsule 37.00 \:CE\I;S ?’:ﬁ?f:‘rwm iy 5:-20
Prices may be sub}ect to change HEIL SS2SPEAKER | . see page [0 65.00 ; : bl 18.80
y g HEIL EQ300 Mic Equaliser 6500 | TOYOTUBOI4¥AZ0MHz il line ;
due to currency fluctuations HEIL BMI080Z HEADSET/BOOM MIC 65.00 wall mieter. 1204 s o 4465
o : TOYO T435 145435MHz thru line 200w . 49.35

Carriage and VAT included

VAT included. Add £2 per item carriage
) HAM RADIO WISDOM ...
HOURS: 10:00 — 5:30 M(J‘XOJAV ? |V|. / 45, FROMHAM RADIO
SAT. 10:00 — 5:00 : EXPERIENCE ...

373 Uxbridge Road, Acton, London W3 9RN Tel: 01992 5765/6 Telex: 24263
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= AMATEUR TV EQUIPMENT |
We can put you in the picture
Features
20 Watts out P.S.P
2 Channel Capability
2 \lideo Inputs
Internal Test Waveform Generator
Hi.Q Bandpass Filter to ensure
spurious free OLIth.It.
435 MHz ATV Transmitter
3
AND TO LET YOU SEE WHAT’S HAPPENING ON ATV
Features ‘
Ultra Low Noise 1st RF Amp
High Q Output Filter
Converts Amateur 435MHz ATV _ !
Signals down to any standard UHF TV set. e
: : ATV Receive Converter
inc VAT
So this year if you want a change from talking, why not try something
new. Our many retailers will give full details of our ATV equipment.
Total Post Total Post
inc VAT Rate inc VAT Rate
MML28/100-S 10m 100W Linear, 10W input 129.95 C MMT432/28-S  70cm Linear Transverter 195.50 B
MML144/30-LS 2m 30W Linear, 1 or 3W input 94.30 B MMT1296/144-G 23cm Linear Transverter 258.75 D
MML144/50-S  2m 50W Linear, 10W input 106.95 B MMX1286/144 1268MH Transmit Up-Converter 195.50 D
MLL144/100-S  2m 100W Linear, 10W input 149.95 C
MML144/100-HS 2m 100W Linear, 25W input 159.85 C MMC50/28 6m down to 10m Converter 35.65 A
MML144/100-LS 2m 100W Linear, 1 or 3W input 169.95 C MMC144/28 2m down to 10m Converter 35.65 A
MML144/200-S 2m 200W Linear, 3, 10, 25W input 334.65 D MMC144/28-HP 2m High Performance Converter 47.90 A
MML432/30-L 70em 30W Linear, 1 or 3W input 169.05 C MMC432/28-S  70cm down to 10m Converter 39.90 A
MML432/50 70cm 50W Linear, 10W input 149.50 C MMC432/144-S 70cm down to 2m Converter 39.90
MML432/100 70cm 100W Linear, 10W input 334.65 D MMK1296/144 23cm down to 2m Converter 129.95 B
MMK1691/137-5 1690MHz WX Satellite Converter  145.00 B
MMC435/600 70cm ATV Converter, UHF output  35.65 A
MTV435 70cm ATV 20W Transmitter 197.80 B MMG144V 2m RF Switched GaAsFET Preamp  37.90 A
MMG1296 23cm GaAsFET Preamplifier 75.00 A
MM2001 RTTY to TV Converter 189.00 B  MMG1691 1690MHz GaAsFET Preamp 129.95 B
MMA4001-KB RTTY Transceiver with keyboard 299.00 D
MMS1 The Morsetalker 115.00 B  MMD1500P 1500MHz Divide by Ten Prescaler 119.60 A
MMS2 Advanced Morse Trainer 169.00 B
MMR3/25 3dB 25 Watt Attenuator 19.95 A
MMT144/28 2m Linear Transverter, 10W o/p 129.95 B MMR7/3 7dB 3 Watt Attenuator 14.50 A
MMT144/28-R  2m Linear Transverter, 25W o/p 236.90 B  MMR15/10 15dB 10 Watt Attenuator 14.50 A
Postage/Packing Charges: A=£1-84 B=£391 C=£4-60 D=F£5-98
s Barcvaan] MICROWAVE MODULES LTD
| BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND Momgggnr%lmw
L Telephone: 051-523 4011 Telex: 628608 MICRO G 9-12.30 '1_5 00
L WELCOME CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST E.. &‘Q‘E_ ' )
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RISt TO A NeW LeVEL OF YHF AND UHF
OPERATION WTH THE YAESU FT~126R

/
\ l FEATURES
g THREE BANDS...PLUS
\ all You choose the plug-in RF
/a Modules for the bands you want

to use.

THREE MODES...PLUS
Sideband selectable SSB, FMand
CW are allincluded, with dual syn-
thesized VFOs.

ELEVEN STANDARD
MEMORIES...PLUS

All memories store mode (as well
as band, of course).

A p 1 i ¥ SATELLITE OPTION...PLUS
. T P> \ : . With the optional plug-in satellite
T ) et ! i IF unit installed, full duplex cross-
S, 28 L g A N band capability is provided.
NOW! ADD THREE HF BANDS!

An HF module for the 21, 24.5 and
28 MHz bands.

DUAL METERS ... PLUS
Another first for V/UHF operation.

FT-726R

THE FIRST MICROPROCESSOR-CONTROLLED AMATEUR
TRANSCEIVER CAPABLE OF HF, VHF AND UHF
FULL DUPLEX OPERATIONI

510/512 Alum Rock Road Alum Rock Birmingham B8 3HX Telephone 021-327 1497/6313

ELEHC'PI‘:[ﬁRjDTEII-CI% HE LIMITED

Amateur Electronics Ltd. FREEPOST - Amateur Radio Exchange
FREEPOST ‘ MAIL ORDER ’ FREEPOST
Birmingham B8 1BR ENQUIRIES London W3 9BR
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SPECIAL
OFFER

(e
FT290R
During January
and February you
can purchase
Yaesu’'s No 1 Best
Seller for only

£299 inc VAT

CHASE

FT726R (2) £775 inc VAT

The Yaesu FT726R has been designed and built for the discerning VHF and UHF operator.
Up to three modules can be simultaneously installed giving pushbutton L:and -sglectlon
Choose between 6M, 2M, 70cm and 10, 12, 15M. .

SSB (with fully adjustable speech processor), FM and CW 'loplio;l'a:éQOHZ
available) are standard. The CW filter combined with Yaesu's exgellent IE; shxﬁr width system
enables optimum receive performance despite today's crowdéﬂhﬂnds

”[D| hﬂhérto unsurpassed, dual
' lng reverse, pushbutton band

An 8-bit NMOS microprocessor offers a level of
VFOs-20Hz step tuning, standard repeater §hrﬁs i
selection and 25/12-5kHz FM channel tugw:\g ke b.

The eleven memory channels store m well as frequency and can be scanned for,
busy or clear, stop or pause, evgﬁ tm‘ difféfent bands. Programmable limited band scan
between memories is provi elllas priority channel checking. All the memories and
both VFOs are protecteﬁﬁ‘g(@l é‘.hpﬂw:ar failure by a lithium cell.

With the optlonai ugsin’ satellite IF unit installed, full crossband duplex capability is
available with in %dent tuning and mode selection, as well as full metering of both
transmit a’{}dsgecewe ‘parameters. (Power O/P and signal strength.)

[t
A Q_’fﬁéplav plus two digit clarifier display are provided with large digits for easy
readifg at any angle. Standard features also include selectable AGC and Noise Blanker, all
mode squelch and RF gain and continuously adjustable transmitter output power.

WITH YAESU'S TWO

-
OSCAR 2-10m ERGS800
£475 inc VAT
The SMC Oscar Two 10 Metre, was a 40 channel o
27MHz, FM, CB, transceiver, designed to satisfy the £80 IﬂC VAT
stringent Government specifications of MPT1320. It
has now been successfully modified to tifor the Continuous coverage from 150kHz to 30MHz. Two speed spin tuned VFO plus keyboard plus
equally demanding requirements of th ur Radio computer interface control.
service worldwide. Join the man have The FRG-8800 demodulates SSB (USB & LSB) CW, AM (Wide and Narrow) and FM narrow as
found that operating 10M F easant standard, useful for 10M, CB and for VHF. )
alternative to the overcrawd d. The SMC The FRG-8800 comes with twelve memories, programmed and scanned at the touch of a single
Oscar 2 10M gives y chanpels, channel 1 being button. Any of the memory channels will accept a frequency including the VHF range (optional VHF
29.310 MHz and ehe 40 29.7 MHz, a power o/p unit). The mode is also stored in the memory
of approximatel 1s'@nd a receive sensitivity of Four filters are fitted as standard ISSB!CW AM, AM-NAR and FM-NAR) chosen for optimum
better than 0 [2db sinad. Also for your performance, with switchable AGC and variable tone comrol
B ' The back-lit green LCD display incorporates easy to read “‘any angle’” 10mm digits.
enjoy ht vy e band opens up e have_ A twelve function display indicates the status at a glance. It includes memory channel number
incorpCgte Ny 100kHz repeater shift (by using the mode, and frequency to a resolution of 100Hz. Also included is a two dimensional LCD, graphical
original pafel Hi/Low power switch, so from the car SIMPO and 'S’ meter. A 12 button keyboard allows quick accurate changes of frequency and band.
or at home you can enjoy 10M FM at a remarkable Dual accurate 12 hour clocks, with AM/PM indicators uses the main digital display and features
price! full back-up facilities (mains failure) and can activate the receiver or tape recorder via relay contacts.
- The FRV-8800, extends coverage to include 118-174MHz all with the main frame, allowing
o N LY £65 Inc monitoring of, PMR, marine and air bands, as well as 2M. 240-220VAC to 110-120V, 50/60Hz
mains standard, 12VDC operations optional.
LEEDS CHESTERFIELD BUCKLEY STOKE HUMBERSIDE JERSEY N. IRELAND
SMC (Leeds) SMC (Jack Tweedy) Ltd SMC (TMP) SMS (Stokel SMC {Humberside) SMC (Jersey) SMC_(N Ireland)
257 Otley Road, 102 High Street, Unit 27, Pinfold Lane, 76 High Street, 247 A Freeman Street, 1 Belmont Gardens, 10 Ward Avenue,
Leeds 16, Yorkshire. New Whittingdon, Chesterfield. Buckley, Clwyd Talke Pits, Stoke. Grimsby, Lincs. St Helier, Jersey. Bangor, Co Down.

Leeds (0532) 782326
9-5.30 Mon-Sat

Chesterfield (0246) 453340
9.30-5.30 Tue-Sat
10-4 Sat

Buckley 10244) 549563
10-5 Tue, Wed, Fri

Kidsgrove (07816} 72644
9-5.30 Tue-Sat

Grimsby {0472) 59388
9.30-5.30 Man-Sat

Jersey (0534) 77067
9-5 Mon-Sat
Closed Wednesday

Bangor (0247 464875

Southampton Showroom open 9-5.30 pm Monday 1o Friday, 9-1pm Saturday.

AGENTS NORMAN DILLEY, DARTCOMMS, DARTMOUTH (08043) 3534 and PAT GILLEN, IPSWICH, COMMS, IPSWICH (0473) 462173
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AUTHORISED

Communications Ltd. =%

S04 4DP, ENGLAND. Tel: (0703) 867333. Telex. 477351 SMCOMM G.

N
FT757GX £739 inc VAT
The FT757GX is the latest in a long line of superb HF transceivers from Yaesu. The transceiver
covers all the amateur bands with a full 0-5-30MHz continuous coverage receiver. Dual VFOs and
eight memories all controlled by three microprocessors allow quick and accurate control of all the
main functions. }
All modes SSB, CW, AM and FM are included as standard along with.a 600Hz CW filter, iambic
keyer with dot-dash memory, 25kHz marker, noise blanker, AF speech processor and IF shift/
width filters. Top panel switch selectable semi-break in or QSK is available for CW operation.
The Yaesu CAT (computer aided transceiver) system is fitted to enable external control of VFO
frequency and memory functions from a personal computer, via an interface unit for customised
band scanning and control of the memories and VFOs. THUMBWHEEL KEYBOARD
The remarkable new heatsink design includes a‘quiet cooling fan with a new duct-flow cooling FT203/703R FT209/709R/RH
system incorporating the heatsink into the body of the radio. This gives forced air circulation FT203R15) Thinibwhost, 3 1oEw £175 inc VAT
allowing 100W PEP continuous output at 100% duty cycle in all modes. FT203R3) Toumbodl, 2 R 0136 inc VAT
The high performance General Coverage Receiver with Yaesu's unsurpassed IF shift/width AL i LU it S 1o el
system, switchable AGC and 20dB attenuator, combined with the switchable, RF preamp :Tr;ggg:zr Flitvton; |0 25w inc VAT
provides the FT757GX with a'dynamic range in excess of 100dB in CW narrow. Eradanie) Kok, 20em S o e vl
All the presettable contrels and connectors are conveniently located on the transceiver rear :gggm:: :ﬂlr::?_ﬂ:-l: gm gm £239 inc v:}
panel including VOX gain, anti-trip and delay, AM carrier and SSB processor levels, 25kHz marker ETI09RIS) Pt Toem A S i
switch, ext spkr and Hi Z AF outputs, patch input and external ALC, remote controller 1/0 port ¥ ;jjnsmgu Kc\-':m;lr: :Ucm k] og £253 i VA {
and band data for optional microprocessor automatic ATU. FI09RHSI  Haoord G S B edar
The optional FC757AT is a fully microprocessor controlled antenna tuner which gives fast, ﬂgggg:m Eev:mr: 3m 3w 245 wnc m:
reliable automatic tuning of a broad range of SWRs, with manual override for that particularly ikl i L3 E218 s
‘difficult’ aerial. Also included is a dummy load, automatic SWR calculating system and meter and
a dual range RF Wattmeter.
TOP PERFORMERS |
FRG9600 : (,.. L
£ i N ...I p—
449 inc VAT |} >
PA-4 (C) A brand new 25W FM transceiver from KDK,
£1 2 65 - V T featuring all the latest in microchip technology
. iNnc A and incorporating the revolutionary new MAN
MACHINE INTERFACE (M.M.L.). The alpha-
An all mod;:I scanning re}:ceiverl covering 60 through 905MHz continuously, with 100 keypad- numeric LCD display combined with rotary
programmavie-memory cnannets. controls and push button switches allied to new
In addition to FM wide (for FM and TV broadcasls!, FM narrow and AM (wide and narrow) the CPU displays prompt messages and command
FRG-9600 also provides SSB (single sideband) reception up to 460MHz. A front panel tuning knob détaallowinat 2 T -
oty : I A g for maximum flexibility of operation
simplifies tuning of SSB and narrowband AM. Seven tuning/scanning rates between 100Hz and ith mini b hinal M Fth :
100kHz assure fast and efficient scanning while permitting easy tuning of narrowband signals. with minimum u_tlor; pushing! Viost of the major
The scanning system allows full or limited band scanning and memory channel scanning, with functions are simple one button operations
auto-resume. In addition to carrier sensing scan stop, audio scan stop sensing is also selectable to mc!u;lmg; Sim}"'EX. Tx Off?BL Tx  offset;
avoid stopping on inactive “carrier-only’’ channels. Scanning steps are selectable with the wide Receive Scanning Modes— Skip, Busy, Pause
steps indicated on the front panel display. Signal strength indicated by a two-colour graphic S- and Delay; 16 Memory channels; Programmable
e e okl Uer,facorder utput, o band selecton ouputs, mltplexed (M wide)  Scar Liits and priorty scan. Receive ity
output, C i i o
options or for own add-on hardware for special applications. of 0 21{\’ for 12dB SINAD. All this in a small box
. . i . . - . measuring only 140W x 40H x 170D(mm).
The direct control link to the cpu in the FRG-9600, allowing virtually unlimited customised control
functions; such as multiple, organised memory banks; automatic tuning; and customised scanning
systems; using most personal computers and a Yaesu FIF CAT Interface Unit. £ I B A
The FRG-9600 requires 12 VDC.
FREE FINANCE SMC SERVICE GUARANTEE o e
On many regular priced items SMC offers Free Securicor delivery on major equipment. Importer warranty on Yaesu Musen products RCLAYCARD
Free Finance lon invoice balances over £120) Access and Barclaycard over the phone. Ably staffed and equipped Service Department. E
20% down and the balance over 6 months or Biggest branch agent and dealer network Daily contact with the Yaesu Musen factory e
50% down and the balance over a year. Securicor ‘B’ Service contract at £5.00 Tens of thousands of spares and test equipment.
You pay ne more than the cash price! Biggest stockist of amateur equipment Twenty-five years of professional experience. m
details on eligible items on request Same day despatch possible. ® 2 Year warranty on regular priced Yaesu products.

AGENTS: JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2342 EVE and JACK McVICAR, SCOTCOMMS, EDINBURGH 031-657 2430
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BARGAIN PAGE €&>»

COLLECTION OFTHIS MONTH’'SSMC BARGAINS
TELO MASTS SSB TRANSCEIVER 10% OFF

Telescopic 100 Secnons, guyed VOTAGER -- ot
HYGAIN

—

BASE ANTENNA

M” S144

Theincredible 2M Swiss

H.F. TRAPS

The SMC Traps are
professionally made to the
same standards as we supply to

government users throughout

Mast only
3011£39.10carr £5

the warld, 4011 £63.25 carr £6 e ——e :
3.5-28MHz 1000pep. pr S0 £78.20 carr £8 1-6-4-6MHz 30W hybrid 6 chan- ANTENNAS Quad shown ver!:cally
£15.99 R nels xtal controlled. Untested sur- mounted 16dB gain. F/B
Topband Space Savers £18.40 Complete Rigging Kits plus stock, Supplied with CCT for W H | LE STOC KS £67.95
pEp £2.20 3011 £45.00 carr £4.50 customersown mods we were sell- pEp£2.85
hﬂ\" 40f £56.35 carr £5 ing the tested marine version for LAST
te - 50MET2.45car £B £499 Bargain at £48

FASTEST MAIL ORDER—LARGEST STOCKS AND RANGE IN EUROPE

SPEECH PRQCESSOR DIGITAL M/METER CQ%IXB(_;J;‘[}CB&EE COAX COAX
P X I il »”
g il KD200 (DL e, N . RELAYS SWITCHES
LCOmultimeter LDF4 50R £2.91/M 4
o m- UR4350R 31p/M "*\ b
z ACV.2-600V UA7650R 2p/M *
e OHMS 200-20K URG7 50 63p/M CX120A Cable Entry £16.90 -
SP4 RF Audio to Audio 1200ma lAC/DC) UR7075R Qp/M CX52003'N'£44.85
¢/w Power adaptor . Only£29.95carriage free UR39 75R 56p/M CX540D 3 BNC £44.85 SME2U/2 Way5001£11.96
adjustable clipper URS7 75R 71p/M CX600N3 N £44.85 ANZ AN3
only £69 Carriage £1up to 20Murs CXB00NJ 4 ‘N’ £66.50 pEpELLES

£2.50 over 20Mus Allp&p£1.50

SEND FOR OUR 30 PAGE STOCK P/LIST WITH YAESU COLOURED LEAFLETS

T31700
Best Value3.5-170MHz
Relative power £17.25
pé&p Free

GCCA GutterClipsc/w Cable
i £11.50
= phpAntenna £ Assy.

TB3 3ele10-20M £212
TB2 2ele10-20M £143
TB1

144/19T2M 14 2dBd  £55.88
432/17X 70cm 13.4dBd
Xele £49.17

GEM QuAD MAST COUPLERS MAST CLAMPS WALL BRACKETS HF BALUN
The strong Boomless Quad o A%
10-20Mtrs. Send for more details 43 gf::. & BN8E
p&p : Masttoboom . ; -
GO2E 2ELE £299.00 £5.90 2" Dia 15" galvd joining SMC31-27101-1}" £2.58 w?;m"g.;sgw:;f;is So0hms 1KY
GO3E 3IELE £536.00 £9.20 Ly SMCs31-2 01" 200 WI8" £1064 papf37s :
GQ4E 4ELE E745.00 £10.00 PEPE2.65 s W2l 0950 pepfars PEpE200
ANTENNA —-TOWERS —ROTATORS & ACCESSORIES 50p p&p
MOBILE ANTENNAS ROTATORS MET ANTENNAS F’OWER METERS
E 118M 11/8 x 7dB] £39.85 <
88F8/8 % 5.2dB) 22,9
il D%
SOCA CABLEASSEMBLY £5.65 HF Beams
e

£2.50

Super Bargain
Full sized only £49.95
pép Free

SMC AT HANTS, DERBYSHIRE, STAFFORDSHIRE, YORKSHIRE

lele10-20M €77
Delivery £5

QUALITY VALVES — DISCONES

GDX1

POLAR PHASER

SPC3000 ATU

P ———————y 6JSBCNEC £6.90 \\ S

E I ] J 2 ulimate in polansa-

, AEDRGH/MEC k748 tion control. This revolutionary

. . ! 61468 National/ GE £12.865 product will contrel your cross-

d i 128Y7 RCA £465 GDXA 100-440MH2 £41.85 ed Yagi AH-LH Circ, Vert or Hor

: . - 6ANBA Toshiba 299 GDX180-480MH:z £49.50 v\\ir:.lsg;rx 2M 100W VSWR
BAWS Toshiba £287 GDX250-480MH: £62.85 2

£299 ; VHF65-520 RX onl ONLY £49inc péap
99 inc VAT + carr pEpone £1any No. £1.50 pEip (2.9

HUMBERSIDE CO DOWN, CLWYD, JERSEY OR WRITE FOR MORE DETAILS

£19.60

COAX INTER s MORSE TUTORS MORSE KEYS CRYSTAL FILTERS
CONNECTOR ’ :!*‘ B ik A 5 10.7MHZ FOOH12, FM 12KHz £12.50
K T F10.7H600, CW 600Hz £12.50 USB/LSB XTALS £2.50
UG255 VHFS —~ BNCP £1.85 0 F10.7F2.4, 55B2.4KHz £12.50 FT101 1, 11,111, B, E
UG273UHF P-BNCS £1.85 m F10.7H12, FM 12KHz £10.00 F30F350, CW 350Hz £15.00
UGI146 UHFS-'N'P £2.85 . USB/LSB/IAM, CW, FM) F30FG600, CW 600Hz £15.00
UGB3UHFP-"N'S £2.85 Datong D70 go anywhere HK703 Swraight Key £29.35 XTALS F30FCI, CWG00Hz £10.00
SO/NFUHFSN'S £2.85 battery powered £56.65 HK704 Straight Key £19.95 SMHz F30F12, FM 12KHz £7.50
UG201 'N' P-BNCS £3.45 M/M Morse talker £115 HK706 Straight Key £16.65 FIOHB00, CW B00H2 £1250  F30H12, FM 12KHz £10.00
UG349 'N' S-BNCP £3.45 M/M Morse Caller £169 HK707 Straight Key £15.50 F30F2.4, SSB2.4KH2 £10.00
UGB06 ‘N’ S-BNCS £3.00 pép £1.50 Postage and packing £2.50 any quantity

pftp 650

SMC FOR THE BEST DEALS & HYGAIN J BEAM DATONG BNOS ETC

FT-ONE Transceiver Gen CovRX  E1319 BARGAIN co RN ER MMC-435/51 TV Down Converter  £27
FT-980 Transceiver Gen Cov RX £1159 gﬂ(;&gs B108 2 Mir Amp 10W in E¥io
1C-R70 lcom Gen Cov RX £499 ut
FRG-7700M Gen Cov RX Used (S/H) Ex Demo (ED) Mirage B1016 2 Mir Amp 10W -
1.50Hz-30MHz + Memory E365 VFH/UHF Scanners 160w £129
FP-757GX Switch Mode Pwr Supply E'IZ? CPU-2500RK 2 Mtr. FM .25W. £183  Sx200 VHF/UHF. AM/FM. £215 FT-7010 Lineat Amp—70cm £69
FP-700 External P.S. U, £119  KDK-20252 Mu. FM 26W £120 SMC MS-8400 VHE/ UHF. FT-6010 Linear Amp —6 Mtrs £39.99
FC-700 Antenna Tuner £84 FT-227R2 Mtr, FM10W €169  AM/FM + 10 Memories. £215 |CEGBO Analogue Multitester £20
FC-757GX Auto A.T.U £204  FT-730R 70cm FM 10W. £130  Regency-M100 VHF/UHF. AM/FM (159  FP-d YaesuP.S.U. £39
FV-7070M Digital V.F.O £118  FT720RU 70cm FM 10W. £185 KP-202 Charger Base Charger £6
FTV-707 Transverter iMain Framel} £23  FDK Palm IV, 2 Mur6 Channel Handy €85  pige. AR-22XL Rotator Light Dury £69
1447V 2 M Module E‘IZCI C7800 70cm FM MMS-1 Morse Talker ges OSCARICBTX £55
T.AU. Early T.AU MTV-435 TV TX £140 OSCAR2 10 M FM E59
KP-100 Squeeze Key £66
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Founded 1913 Incorporated 1926

RADIO SOCIETY OF GREAT BRITAIN

THE NATIONAL SOCIETY REPRESENTING ALL UK RADIO AMATEURS
Limited by guarantee
PATRON: HRH PRINCE ;:ILIP. DUKE OF EDINBURGH, KG

Membership is open 1o all those with an active interest in radio experimentation and communication as a hobby. Applications for
membership should be made lo the general manager, from whom full details of Soclety services may also be obtained.

A member society of the International Amateur Radio Union

Headquarters and registered office: Lambda House, Cranborne Road, Potters Bar, Herts EN6 3JW
Telephone (Dialling code 77 from London, 0707 from outside London) 59015, Telex 25280 (RSGBHQ G)
Secretary and general manager: D A Evans, G3OUF

COUNCIL OF THE SOCIETY

PRESIDENT: W J McClintock, MSc, G3VPK

EXECUTIVE VICE-PRESIDENT: K E V Willis, BSc, ARCS, CEng,
MIEE, GBVR

IMMEDIATE PAST-PRESIDENT: J Heathershaw, G4CHH (Mrs)
HONORARY TREASURER: P F D Cornish, FCA, G3COR
ORDINARY MEMBERS OF COUNCIL

E J Allaway, MB, ChB, MRCS, LRCP, G3FKM

D S Evans, PhD, FIM, CEng, G3RPE

J D Heys, G3BDQ

A McKenzie, MBE, CEng, FIERE, FAES, G30S5

B O'Brien, GZAMV

N F O'Brien, FAAI, FSCA, ACIS, MIMI, G3LP

F S G Rose, G2DRT

ZONAL MEMBERS OF COUNCIL

Zone A (Regions 1, 2 and 18) D S Smith, G4DAX

Zone B (Regions 3, 4 and 5) H S Pinchin, BSc, MBIM, G3VPE
Zone C (Regions 7, 8 16 and 19) J Greenwell, AMIEE, G3AEZ
Zone D (Regions 6,9, 17 and 20) J N Gannaway, G3YGF

Zone E (Regions 10 and 11) E J Case, GW4HWR

Zone F (Region 15) J T Barnes, GI3USS

Zone G (Regions 12, 13and 14)  F Hall, GMBBZX

REGIONAL REPRESENTATIVES

Region 1 B Donn, G3XSN, tel 051-722 3644
{Cheshire, Cumbria, G Manchester, | o Man, Lancs, Merseyside)
Region 2 P A Sheppard, G4EJP

(Humberside N of Humber; N, S and W Yorks)

Region 3 G Ross, GBMWR, lel 0203 616941
(Hereford & Worcs, Salop, Staffs, Warks, W Midlands)
Region 4 M Shardlow, G3SZJ, tel 0332 556875
(Derbys, Humberside 5 of Humber, Leics, Lincs, Notts)
Region 5 J S Allen, G3DOT, tel 0582 21151
(Beds, Cambs, Northants)

Region 6 (Post vacant)
(Berks, Bucks, Oxon)
Region 7 R Sykes, G3NFV, tel 0372 372587

(G London § of Thames, Surrey including part of London
N of Thames administered by Surrey)

Region 8 M Elliott, G4VEC, tel 0795 70132

(Kent, E Sussex, W Sussex)

Region 8 A H Hammett, G3VWK

(Cornwall, Devon)

Region 10 (Post vacant)

{Dyfed, Gwent, Powys, Mid, S and W Glam)

Region 11 B H Green, GW2FLZ, tel 0492 49288
(Clwyd, Gwynedd)

Region 12 M R Hobson, GMBKPH, tel 0796 2140
(Grampian, Highland, Isfand Authorities, Tayside}
Region 13 A J Scott, GMEBDX

(Borders, File, Lothian)

Region 14 T G Wylie, GM4FDM, tel 0505 22749
(Central, Dumfries & Galloway, Srrarhcly &)

Region 15 R R Parsons, GI3HXV, tel 0232 612322
(Northern ireland)

Region 16 A Owen, GAHMF, tel 0473 51319
(Essex, Norfolk, Suffolk)

Region 17 T M Emery, GIKWU, tel 0703 812435

(I o Wight, Channel Is, Dorsel, Hants, Wilts)

Region 18 | Gibbs, GAGWB, tel 0670 790090
(Cleveland, Durham, Northumberland, Tyne & Wear)
Region 19 A J Broadbent, G3AAJ, tel 01-989 6741
(G London N of Thames, Herts)

Region 20 (Post vacant)

(Avon, Gloucester, Somerset)

HONORARY OFFICERS
Aerial Planning Panel co-ordinator: (c/o MSO, RSGB HQ)
Audio Visuval Library co-ordinator: R G Auckland, G2PA
Awards managers. HF: P Miles, G3KDB; VHF: Jack Hum, G5UM
HF manager: E J Allaway, GIFKM
Microwave manager: D S Evans, G3RPE
Observation Service organizer: R J Osborne, G4FJN
Slow morse practice transmissions organizer: (Post vacant)
Tru hies manager: Mrs H Claylonsmith, G4JKS
Emanager A M Fisher, GAWSN

Correspondence to RAs and honorary officers should be
addressed directly to them (QTHR), not to RSGEB HO

ANNUAL SUBSCRIPTION RATES

Corporate member; UK and overseas (Radio Communication by surface
mail): £16.50.

UK associate member under 18: £6.20. Family member: £6.60

a?e at last renewal date and include evidence of studenl! status)
Altiliated club or societylregistered group (UK): £16.50 (including Radio
Communication); £9.90 (excluding Radio Communication)
(Subscriptions include VAT)

UK students over 18 and under 25: £9.30 (Applications should give applicant’s

€DITORIAL

MORSE TESTING —AN UPDATE

As was announced in the January issue of Radio
Communication, the Society will be responsible
for providing the official examination for the
amateur morse qualification as from April 1986.
Since this announcement was published, work has
begun on the many tasks that need to be
completed in the short time available. | can report
that much of the headquarters administrative
system has been designed, and a booklet has been
produced which explains how the examiners will
be selected and the examinations organized.

Itis planned to hold tests at least once every two
months in each county or region, together with the
main islands, as well as at special events such as
exhibitions. One thing must be emphasized: since
passing the morse test is important both in its own
right and because of the privileges it covers, there
is no way in which the tests can be conducted,
other than at the highest possible standard. For
example, each examiner will have passed a 20wpm
morse test administered by someone of official
standing; each examiner will be approved by the
RSGB Council; and each test will be done in the
presence of at least two examiners. All this is to
ensure that the status of the morse test is beyond
reproach.

To provide the 70 or so test centres which are
planned will require a few hundred examiners,
which sounds rather a large number. However, we
are confident that sufficient experienced volun-
teers will come forward to ensure the success of
this essential service. We have already received
considerable support; within a week of the initial
announcement over 100 volunteers contacted the
Society. Clearly, a happy start to a most challeng-
ing opportunity.

David Evans, G3OUF
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Amateur Radio News

FROM THE EDITOR

My sincere thanks to all those members,
many nol known to me personally, who
senl “Get Well" cards and messages
during and after my spell in hospital in
December.

Having made a complete recovery | am
pleased to say thalt | am once again
wielding the editorial “blue pencil” with
my usual vigour!

Alf Hutchinson

RSGB executive vice-President

At its meeting on 18 January 1986, the RSGB
Council elected Mr K E V Willis, BSc, ARCS,
CEng, MIEE, G8VR, as the Society’s executive
vice-President for 1986,

Regional representation

Regions 6 and 20

Following the election to Council of the
representatives of Regions 6 and 20, clections
will be necessary to fill the vacancies.

Any five corporate members resident in each
of these regions may nominate any other
qualified corporate member resident in the same
region for the office of representative of that
region. Each nominator may not nominate more
than one person to fill the vacancy. Region 6
comprises Berkshire, Buckinghamshire and
Oxfordshire. Region 20 comprises Avon,
Gloucester and Somersel.,

Nominations must be made in writing and
signed by all the nominators, and delivered,
together with the written consent of the nomince
to accept office if elected, to: Mr D A Evans,
Secretary/General Manager, RSGB, Lambda
House, Cranbourne Road, Potters Bar, Herts
EN6 3JW, on or before Monday 10 March 1986.
All nominations will be acknowledged by return
of post.

In the event of more than one person being
nominated, a ballot will be held, details of which
will be published in the May 1986 issue ol Radio
Communication,

“An improved Z-match astu”

The author of this article, published in the
October 1985 issue of Radio Communication,
has sent the following explanation and correc-
tion of errors in the figures in Column 6, Table
3.

“It is regretted that the figures for Iy amps
output have been found to obtain errors due to
a number of factors. These are:

(1) Difficulties in re-setting the Z-match tuning
and coupling controls accurately when attemp-
ting to repeat measurements; aggravated by the
lack of a slow-motion drive on the tuning
capacitor.

(2) Difficulty in reading accurately small dif-
ferences in rf feeder current using a 0-1A
thermoammeter in the lower quarter of its scale.
(3) Differences in Iy caused by very slightly off-
setting the tuning capacitor in the “standard’’
(GSRV) astu from the value which produces
absolute minimum vswr. Under certain con-
ditions of reactive load this can result in an
increase of 1y for a fractionally higher vswr
which, in itself, is acceptable to the output load
requirements of a solidstate power amplifier.
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REGION 18 ORM

An official regional meeling of the RSGB will
be held on

Sunday 16 March 1986

Commencing at 2pm
at the

Moat House Hotel
Coast Road, Wallsend,
Newcastle upon Tyne

Attending the meeting will be:

Mrs J Heathershaw, G4CHH, immediate past-
President;

Mr D A Evans, G3OUF, secretary/general
manager,

Mr D Smith, G4DAX, Zone A manager;

Mr B O'Brien, G2AMV, chairman. Finance &
Staff Committee;

Dr J N Gannaway, G3YGF, chairman, Licens-
ing Advisory Committee,

Mr M Kennelt, G40VX, member, Planning
Panel;

Mr K Fisher, G6LMR, member, Repeater
Management Group.

The meeting is open to all licensed radio
amateurs in Region 18. Only RSGB members
will be able to ask questions. Any questions
requiring research or statistical enquiry
should initially be submitted in writing on or
before 15 February to the chairman of the
meeting, Mr lan Gibbs, G4GWB, Region 18
representative: address and telephone num-
ber in "Club News".

As a result of check measurements made, it
can be said that the differences in power transfer
elTiciency between the *'standard’’ (G5RV) astu
and the two versions of the Z-match astu
averaged over the frequency range covered are
approximately as follows:

(i) The original Z-match astu 10 per cent less
than the “‘standard™ astu.
(ii) The modified Z-match astu five per cent less
than the “*standard’ astu.

As stated in the article (p771 para 2), by virtue
of its design the Z-match cannot satisty aff the
required circuit conditions for «ff bands. In
particular, the relative inflexibility of the
coupling to whatever types of antenna system is
used results in some reduction of efficiency on
certain bands. Nevertheless, the modified Z-
match combines an acceptable power transfer
efficiency with flexibility of operation on all the
hi bands.

How fast can you go?

A member recently wrote 1o headquarters asking
for information on morse sending speeds. In the
course of research to find the answers, we
discovered that the world record for copying
morse code was sel by Edward R McElroy on 2
July 1939, He was credited with correctly
copying 75+ 2wpm, equating to 17 characters per
second, and the record has therefore stood for 46
years. It was also discovered that the record for
using a straight key is held by Harry Turner,
WOYZE: he managed 35wpm for 3min on 9
November 1942, Any further information on the
circumstances under which these records were set
would be appreciated by the membership
services department at RSGB headquarters.

Mobile Rallies Calendar

All information for inclusion in this column must
be sent to the editor, not to RSGB HQ.

9 February

Hamfeast Mobile Rally. Mosses Youth & Com-
munity Centre, Cecil St, Bury. Opens 11am, Talk-
in on S20. Admission 50p. Details G1PKO.

23 February

Cambridgeshire Repeater Group's 4th Annual
Junk Sale Rally Extravaganza, Pye Telecommun-
ications, St Andrews Road, Cambridge. Open
10.30am. Talk-in on S22 by G3PYE. Free car park.
Admission 50p. Details G4HCL, tel 0354 740672.
2 March

Doncaster & D Raynet Group Amateur Radio
Rally, Adwick Leisure Centre, Welfare Road,
Woodlands, Doncaster. Talk-in on vhf and uhf.
Open 11am (disabled 10.30am). Details GBXTU, tel
Doncaster 531365 home, or 539446, ext 38 work.
2 March

Welsh Amateur Radio Rally, Barry Leisure Centre,
off Hotton Rd, Barry, South Glamorgan. Or-
ganized by the Barry C of FE RS, Talk-in on S22.
Enquiries GWA4FOM, tel 0222 565656 (evenings).
9 March

Northern ARS Association Exhibition & Mobile
Rally., Belle Vue, Redgate Lane, Longsight,
Manchester. Talk-in on S22 and SU8. Morse test.
Details GBMEI or GECGF.

16 March

Pontefract & DARS Components Fair,
11am-4.30pm, Carleton Community Centre,
Pontefract, mid-way between Pontefract and
Darrington on the A1. Enguiries for bookings to
G4ISU, tel 0977 792784.

16 March

South Essex ARS Mobile Rally, Paddocks Com-
munity Centre, Canvey Island. Open 10.30am.
Talk-in on $22. Details G4FMK, tel 0268 683805.
22 March

The Bredhurst Receiving & Transmitting Societ-
y's first Rainham Radio Rally, Parkwood Green,
Rainham, Kent (5min from M2 junction 4). Open
10am-4.30pm. Talk-in by GB2ZRRR on 522. Bar and
catering. 50p entrance. Details G4EGH, tel 0634
388760.

23 March

Mid-Devon Rally, Pannier Market Hall, Tiverton.
10arn to 5pm. Details, GBZMC, tel 0884 254889
evenings.

23 March

Swansea Rally, Patti Pavilion, next to the county
cricket ground, A4067 Swansea-Mumbles coast
road. Open 10.30am to 5pm. Talk-in on S22,
GB2SWR. CW test. Admission £1 aduits, 50p
children. Details GW4HSH, tel 0792 404422,

23 March

19th White Rose Rally, The University of Leeds.
Details G4ANDU or Box 73, Leeds LS1 5AR.

13 April

Lough Erne ARC Rally, Killyherlein Hotel, near
Enniskillen. Opens 1pm. Talk-in an $22 and SU8.
Details from GI4CZW, 8 Tanmon Brae, Enniskillen
NI, tel 0365 24500.

5 May

3rd Anglo-Scottish Rally, Tait Hall, Kelso. Ideally
situated for G/IGMI/GI (GW also welcome!). 11am
to 5pm. Talk-in on S22. Details GM4UIB or
GM3VLB, tel 0573 24654 or 0573 24664,

11 May

Drayton Manor Rally, Drayton Manor Park, nr
Tamworth, Staffs (on A4091 one mile south of A5/
A4091 junction). Open 11am to Spm. Talk-in on 144
and 432MHz, G3AMAR/A. Details GBBHE, tel 021-
422 9787 or GBGAZ, tel 021-357 1924.

11 May

Swindon Rally, Oakfield School, Marlowe Ave,
Swindon, Wilts, Open 10am. Talk-in on $22 and
SUBIGB3TD. Morse tests, refreshments. Details
G8SFM, tel 066689 307.

18 May 1986

29th Northern Mobile Rally, Great Yorkshire
Showground, Harrogate. Details G3CQQ, tel 0943
602118.

25 May

10th Annual East Suffolk Wireless Revival, Civil
Service Sports Ground, Bucklesham, nr Ipswich.
Open 10am. Free parking. Admission 80p. Details
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J Toothill, tel Ipswich 44047. Stand space from
Colin Ranson, G8LBS, 100 Stone Lodge Lane
West, Beacon Hill, Chantry, Ipswich.

1 June

Southend & D RS Mobile Rally, Rocheway Centre,
Rochford, Essex. Opens 10.30am. On site parking.
Talk-in on $22. R3GB morse tests to be advised.
Details GBSOH, tel 0702 713211 or G4RDS, tel
03745 50494.

1 June

Spalding & D ARS Rally, Springfields Gardens,
Spalding. Opens 10am. Talk-in. Details G400, tel
0775 86382.

8 June1986

Elvaston Castle Mobile Radio Rally, Elvaston
Castle Country Park, five miles south-east of
Derby on B5010. Talk-in by GB2ZECR on 144MHz
and 432MHz. Morse tests available. Details from
GAPZY, tel 0332 767994 or G4CTZ, tel 0332 799452.
Trade enquiries to G4HIJ, tel Ashbourne 43241.
15 June

RNARS Mobile Rally, HMS Mercury, Leydene,
near Petersfield, Hants. Details G4DIU.

29 June

28th Longleat Amateur Radio Mobile Rally,
Longleat Park, Warminster. Preliminary enquiries
to G4FRG, tel 0272 848140.

13 July

Sussex Mobile Rally, Brighton Racecourse.
Opens 10.30am. Talk-in via GB2SMR on
145-550MHz and 3-5MHz. Details from G8JVE or
G4UAW, evenings.

20 July

Anglian Rally, Colchester. Further details GEHQI,
tel 0206 862403.

20 July

Cornish Radio Amateur Club Rally, Camborne
School, Camborne. Open 10am to 5pm. Talk-in on
522. NB new QTH. Details G4MSV, tel 0736
763549,

20 July '

McMichael Mobile Rally. Open 11am. Talk-in on
S22 a:‘ld SUB. Enquiries to GOBTY, tel 0494 29868.
27 Ju

Scarbgrough ARS Rally, The Spa, Scarborou%'h.
Open 11am. Talk-in 144MHz (522), and 432MHz
(SUB) and RBO-GB3NY. Details G4UQP.

3 August

RSGB National Mobile Rally, Woburn Abbey.

3 August

Rolls-Royce ARC Mobile Rally, Rolls-Royce
Sports & Social Club, Barnoldswick, Skipton.
Access from A59 and A56. Open 11am. Morse
tests available. Enquiries to G4ILG, tel 0282
813271 ext 337, daytime, or 0282 B12288 evenings.
10 August

29th Annual Mobile Rally celebrating the 75th
anniversary of the Derby Wireless Club, Lower
Bemrose School, St Albans Rd (off Derby Ring
Road AS5111) Derby. Open 10.30am. Details
G4EYM, tel Derby 556875.

10 August

Hamfest ‘86, Flight Refuelling Sports and Social
Club grounds, Merley, Nr Wimborne, Dorset.
Details Ashley Hume, GOCDY, 71 Victoria Gar-
dens, Ferndown, Wimborne, Dorset BH22 9JQ, tel
0202 872503.

24 August

Preston ARS 19th Annual Rally, Lancaster
University. Details G3DWQ, tel 0772 53810.

7 September

Lincoln Hamfest, Lincolnshire Showground. Fur-
ther details to be published al a'later dale.

21 September

Peterborough R&ES Mobile Rally, Wirrina Sports
Stadium, Bishops Road, Peterborough. Open
10.30am to Spm. Free car parking. Food in the
adjacent Tropicana Restauranl. Bar until 3pm.
Details G4PNW.

19 October

South Bristol ARC present the Second Bristol
Radio Rally at Hartcliffe Youth Centre, Hareclive
Avenue, Hartcliffe, Bristol. Open 10am to S5pm.
Special event station, GB2BRR. Details G1LDJ,
tel 0272 667179.

Special €vent Stations

All information for inclusion in this column must
be sent to the editor, not to RSGB HQ.

1986, GBAMTR

GB4AMTR will be operated during 1986 on the
70MHz band by 13 different stations each in a
different county. The callsign will be operated
from the stalions of: G4VOZ LEC, 1-28 January;
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G4ENA GLR, 29 January-25 February; GW4HBK
GWT, 26 February-25 March; G4ENB BFD, 26
March-22 April. Volunteer (fOMHz QRV) stations
are required, particularly from the north of
England. An award will be available. For further
details contact GAWND or G4SEU.

22 February, GB4LPB

N R Higgins will be running this station from his
home, 51 Castlerigg Dr, Langley Estate, Mid-
dleton, Manchester M24 4LY, in celebration of the
Brownies and Guides Thinking Day Worldwide,
Operation on hf and vhi, QSL cards for all
contacts. Enquiries to G4ZQL. NB The Girl Guides
Thinking Day on the Air is an annual event and
there will probably be at least 30 stations
operated by, or on behalf of, the Guides.

1 March, GB2SDD

The Saint David's Day special event station
celebrating the MNational Day of Wales will be
operational from midnight 28 February to mid-
night 1 March. Activity will be on all hf and vhf
amateur bands. QSL cards to amateurs making
contact with the station and the BSC Port Talbot
Sports & Social Club will be pleased to respond to
reports sent in by swls. For details of the special
award and further enquiries, contact R R Jones,
GW4HOAQ.

13-14 March, 1986, GB4PHT

Operating from the Portland Heritage Trust during
Partland Carnival, operation will be on 3-5, 14 and
144MHz ssb, cw, rtty, Amtor. A special effort will
be made to contact amateurs in the other
gg;%rlsaalds worldwide. Details G4RAK, tel 0305

Other Events

All information for inclusion in this column must
be sent to the editor, not to RSGB HQ.

16 March

RSGB National VHF Convention; Sandown Race-
course.

5-6 April

RSGB National Amateur Radio Convention,
Mational Exhibition Centre, Birmingham.

28 September
RSGB HF Convention, Belfry Hotel and Con-
ference Centre, just outside Oxford on the M40,

OBITUARIES

The Society records with regret the deaths of the
following radio amateurs:

Mr H Carmichael, GI6VU

Hugh Carmichael, who died on 21 October aged
83, was one of Belfast's best-known amateurs and
originally held the AA licence OlJ. He was well
known for his dx work and award chasing, mainly
on 28MHz. At the slart of the second world war,
Hugh was secretly recruited for a vital role in the
wartime intelligence battle—radio interception
of enemy and other radio traffic. He was on the air
daily until shortly before his death.

Mr W Caughey, GW2DZG ex GI2DZG

Walter Caughey died on 13 November, He was a
Member of the Royal Signals ARS, the Royal
Signals Association and the G QRP Club; the
latter being Wallers special interes! in amateur
radio. During the war he served with the Royal
Signals and proved a fine amateur in every sense
of the word.

Mr G Chambers, GW4TUQ

Gwyn Chambers died on 21 November aged 70. He
had been interested in radio since the war years
and was a member of the Conway Valley ARC, He
was licensed for the past four years and was
active on 14, 28 and 144MHz.

Mr B A Cusick, GAMUC

Ben Cusick died on 15 November aged 68. He was
very active on all bands, especially on RSARS
frequencies controlling the 40m net. Ben was also
an active member of RNARS and WAB. To

newcomers and old-timers alike he was always
kind and helpful.

Mr K P Durnin, GIMDX

Kevin Durnin died on 30 September aged 17, He
was a member of the Hinckley Amateur &
Electronics Society and was elected as the swl
representative on the committee. He had been a
keen dxer while still a child, and gradually got
more interested until, in spite of his non-stop
illnesses, he passed the RAE—a great morale
booster and one of the big highlights in his life.
His first Q50s were from a hospital bed in
Birmingham. His determination and bravery
against all the odds were quite remarkable and
during his short life he derived a great deal of
pleasure from radio,

Mr E Elliott, G4GQN

Ted Elliott died on 13 October. He was a long-
standing member of the caravan net and durin?
his annual winter visits to Spain and Portugal,
kept in touch with the net on 14MHz.

Mr L Ensor, GAYHD/ZS6BJ (ex GSAQQ/ZT6AB)

Len Ensor died on 18 November aged B1. Len,
originally from South Africa, was initially licensed
as ZTBAB in 1933. He became ZS6BJ when
callsigns were restricted and maintained this
callsign until his death. In 1968 he chose to live in
the UK and was licensed as G5AQQ, later changed
to G4YHD. In his early days he was overland
telegraphist with the South African PO and most
of the A class licensees in the Havering RC owe
their morse test pass to Len. He was also, until
recently, principal conductor on the club’s slow
morse net. Len operated on the hf bands,
supporting the club 144MHz nets for slow morse
or to encourage newer members on phone. He
was active on rtty and constructed many items of
shack equipment. Len was a strong supporter of
the club HF Field Day and the mainstay of the
70MHz station at the VHF Field Day. He was a
respected senior statesman of the Havering club.

Mr S Folland, G3ADK

Stan Folland died on 12 December. He will be
remembered by many amateurs in the Luton area
for his help and understanding when sorting out
interference problems in his capacity as RIS
officer for the GPO in the 'sixties. After his
retirement he helped many swis and new
licensees with equipment problems.

Mr P K King, G2CKK

"Mick"” King died on 4 November aged 65.
Licensed with an AA call prewar, he served in the
RAF as a radio mechanic throughout the second
world war. He was a great cw/dx operator who was
keen on homebrew equipment.

Mr H Rennison, GADXC

Herbert Rennison, who died on 9 November, was
co-founder and had been chairman of the caravan
net on 3-5MHz since 1975. He helped many local
amateurs to obtain their licences and was well
known on all bands. He was on the air until shortly
before his death.

Mr K Taylor, G4XIA

Ken Taylor died on 7 November. He was always
helping others in the hobby with informal RAE
instruction and was active in the design and con-
struction of many propects. He will be remembered
on 28MHz for his informal slow morse sessisons
for swis and new licensees. He chose 28-355MHz
as the Sunday and Wednesday evening morse nets
and these will continue in his memory.

Mr D Wheeler, G3ILX

David Wheeler died on 1 December. He was an
amateur in the finest tradition and was active until
shortly before his death, despite crippling disabil-
ity.

Mr B Youens, GZHAR

Bob Youens died on 26 November aged 77. He was
a founder member of the Verulam ARC and was a
keen cw man, mainly on the hf bands.

Also

Mr H Bolton, G3HTR

Mr R R Jennings, G3IAH, on 29 October
Mr W G McConuille, GHAFE, on 31 July
Mr G B Merry, RS86925, on 14 Movember
Mr J J Milne, G3FUM, in August

Mr F Nelson, GTHLD

Mr T F Sawyer,W2JJQ, on 8 January 1985
Mr J A Sparks, GANZT, on 1 November
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The views expressed in published corres-
pondence are not necessarily those of the
RSGB, and readers are urged to verify inde-
pendently any factual statements on which
they may wish to rely as it cannot be guaran-
teed that such statements are correct.

FEEDBACK (1)

Sir—Regarding GM3HUN's comments (Rad
Com October 1985) concerning applicants for
the RAE, | agree that there are some, and only
some, “amateurs” who appear to need an
instruction booklet to turn their rig on, but
these amateurs are not all newly licensed.
There are many G3s, G8s etc, who are just as
bad as those whom 'HUN commented about, if
not worse.

| am a 15 year-old schoolgirl and, while the
technical parts of the RAE still puzzle me, |
have quite a good knowledge of operating
practices, procedures etc. I'm sure there are
many people like myself who cannot yet pluck
up the courage to take the RAE because of two
things. One is the risk of failure, the second is
being regarded as an incompetent newly-
licensed amateur.

At least, 'HUN states that “not all new
members would of course be ex-cb”; whether
that is sarcastic | do not know. There are many
people who, after trying cb, have found that
they want to do something more interesting
and creative; of course, they will still use cb
language at first, but in time they will become
used to amateur radio operating practices.

| suppose a solution to this problem could be
regular listening by officials of the RSGB or DTI
and warnings issued for bad practice, and even
licences taken away.

Nicola Maxfield, RS53596

Sir—I am not normally inclined to write to
magazines, but GM3HUN does not seem too
sure of what he wants from the RSGB. First, he
complains about it doing: its duty when the
RSGB condemned the illegal actions of the
“interloper” Tom McLean, then in the next
paragraph asks that the RSGB should spend
more time and money chasing off “inter-
lopers''; very hard to please!

As for his derogatory comments on the CGLI,
the RAE and the candidates, | am disgusted
and angry. Although | am not an ex-cber, and |
take my new hobby fairly seriously, | don't think
ex-cbers should be put down so harshly. The
fact that they are now hams proves their own
dissatisfaction with cb. | and these others
decided to study for the RAE, and | put in a lot
of effort, expecting the RAE to be a fairly stiff
exam. | gained a lot of knowledge from my
extensive reading and practical projects, and |
looked forward to becoming a radio ham. The
RAE was not, however, adifficult exam, and did
not perhaps justify my efforts, and probably the
same was felt by the ex-cbers, but we all did it.
Just because we were not asked certain
questions does not mean we don't have the
knowledge. More emphasis needs to be placed
on operating practices and procedures, though
not less on the technical side.

On the air we hear a lot of malpractice, and
most of this | find comes from people of an
earlier era, not from the newcomers alone. It
seems to me that GM3HUN thinks all new-
comers are interlopers and what he really
wants is no new amateurs at all. So perhaps;
yes, we should scrap the RAE and leave
amateur radio to these old-timers, and let
amateur radio die with them when their time
comes. | know GM3HUN is an excellent
operator, and | hope some day to be able to
send cw as well as he does, but to condemn
people and their methods and offer no
constructive criticism or help to newcomers,
only frightens new operators off the air by not
giving them time to develop. Please Mr Hunter,
give us the benefit of your operating know-
ledge, and spread the word.

As afinal note | would like to say that all radio

amateurs should be RSGB members, for who
else will speak up for their hobby. The RSGB
may not be perfect but it's all we've got, solet’s
work to improve it and thus improve our hobby
as a whole. Also the band plans should be
mandatory, not left to gentlemanly behaviour.
Gentlemen are about as scarce as hen's teeth
these days.

John Mullen, GMOCNP

Sir—Regarding GM3HUN's letter in your
October issue, here are my comments for what
they are worth.

The sovereignty of Rockall is the subject of
an international dispute and under arbitration
by the Law of the Sea Conference. In the
meantime the use of amateur radio in fur-
therance of any claim is not to be condoned.
While | know Mr MclLean's Rockall radio
operation was illegal, this is not how it was
portrayed on ITN; | for one felt very offended on
first seeing the item. GM3HUN seems to think
that the subsequent matter “‘could have been
resolved between all parties concerned in a
diplomatic manner”. Is he not aware of the
complexity of international diplomacy? Would
he agree that the use of an El callsign, though
bogus, from Rockall could be resolved in a
diplomatic manner; or, for that matter, an LU
operating from Port Stanley, by an Argentinian
“modern adventurer”.

Does Mr Hunter really believe that Tom
McLean “did not wilfully misuse the amateur
frequencies”? In any case the use of these
frequencies for furtherance of political aims is
not to be lauded.

While not condoning the use of these
frequencies by Tom MclLean, Mr Hunter seems
to think that there were extenuating circum-
stances in this illegal operation. He then
proceeds to criticise legal amateurs, who are
not, in his eyes, essayists of his calibre. The
style of the RAE is unimportant as long as the
candidate is successful. He or she is then as
much entitled as is Mr Hunter to the enjoyment
of this fine hobby.

For Mr Hunter's information, there are no
radio amateurs in El. We are all essayists and
are classed as ‘‘radio experimenters'. How-
ever, we would never look down on Mr Hunter
or other radio amateurs.

Anthony T Walsh, EISEM

Many other letters on this subject have been
received, and members are thanked for their
comments.

FEEDBACK (2)

Sir—| would like to commegnt on two letters
in your October issue. Regarding the Rockall
operation, if MrHunter is ri%ht that many RSGB
members are angry at the Society's stance on
this issue, | am not of their number. In my view
the RSGB could have taken no other position
and | am surprised that any member should
question its action. So, as a counterbalance to
Mr Hunter's intemperate criticism, please
accept my thanks and appreciation.

The question raised by Mr Gordon Lines is
one that has puzzled me for over 20 years—
and it still does! | think his reasoning deserves
a better answer than you gave which sounded
a little "lofty". Please, a short article to help
people like Mr Lines and myself; I'm sure we
are not the only ones who, while not doubting
that “there is no information in the carrier”,
cannot see why.

B J Mitchell, G4MLI

Perhaps the following letter will serve as a
reply to Mr Mitchell's second paragraph.

WHAT? NO SIDEBANDS?
Mr Lines certainly started an argument when
he put his simple question about sidebands
{"Members Mailbag"” May 1985) but there is no
conspiracy among us in the matter. It must be
very difficult for newcomers to absorb some of
the ideas which have been conventional for so
long that we accept them as obvious.

First, in the matter of the name "“amplitude

modulation”, you can call it what you like as
long as everybody agrees what it represents. In
this case it was chosen long ago to distinguish
it from other kinds of modulation, and this it
surely does. Look in our handbook or any
suitable textbook and there will be a picture of
an a.m. wave, that you can easily generate for
yourself with a signal generator and a 'scope
(but see later!).

In the matter of semantics it is the use of the
words “single sideband” or the degenerate
“'sideband" that is the real offence, because
every form of modulation comprises carrier
and sidebands. Even if the carrier is removed
before transmission, it has to be put back, in
the receiver, before the information contained
in the modulation can be extracted.

But the appearance of sidebands in the a.m.
case is much more difficult to understand than
the picture in the book, because usually it is
only explained in terms of lwo equivalent
equations, and requires skill in trigonometry to
convert one into the other. However, the
sideband version is much more convenient
when dealing analytically with the behaviour in
circuits. Now, having seen a.m. on the 'scope,
put the signal through a good communication
receiver with a narrow i.f. filter (narrower than
the mod frequency—the old ARBB has a
100Hz filter) and tune across the signal. The
carrier and sidebands will appear separately
—they are just as real as the a.m. description.
Alter the modulation level and you will see that
the carrier stays put and only the sidebands
change.

To illustrate how difficult it was to under-
stand these things long ago, consider the
Stenode “affair’” of 1931 (TT June: *“MM" July),
in which | was, to some extent, involved. One
should remember that in those days know-
ledge was very limited. For example, our only
determinant of the quality of a tuned circuit
was its decrement R/2L or its power factor R/
wL. The much later inversion of the pf to give
the Q" was a great step because it made it
easy to determine the bandwidth. The Stenode
was published in The Wireless Enginegr in
1931. It caused a great commotion in the
technical press because:

(@) Dr Robinson denied the existence of
sidebands.

(b) He was supported by the establishment,
including Prof Ambrose Fleming, but opposed
by the young brigade.

(¢} The description of how it worked was in
peculiar terms which nobody understood. To
relieve the confusion Mr F M Colebrook, of the
Mational Physical Laboratory, published a
memorandum to explain the behaviour of tuned
circuits and sidebands.

At that time | was working for (Sir) Isaac
Shoenberg. He was a great philosopher and
always made it his business to understand
technical matters connected with the art. He
called in his engineers to thrash the matter out
with him. After we had sorted ourselves out he
accepted our metaphysical* conclusion: “If
the mathematics describes a physical
phenomenon in two different ways, then it
must be possible to observe these ways
experimentally’” (for some unknown reason
this became known as 'Dud’s theorem").

With present day understanding it is in fact
possible to explain the effect of a high-Q circuit
on modulation without introducing sidebands.
It is easy to draw a resonance curve and see
how various sidebands are affected, but to do
it analytically in terms of the rate of change of
a “purely” amplitude-modulated signal re-
quires differential equations. So it will be
attempted by means of a mechanical analogy.

Consider a series-driven parallel-output
tuned circuit. Q is the ratio «UUR. Since the
current is the same in L and R, it is therefore the
magpnification, the ratio of output voltage V2 to
driving voltage V1. Multiplying both voltages by
current A, Q becomes a power ratio; the
electrician’s volt-amp ratio. AV1 is the power
dissipated in R while AV2 is the waltless
energy circulating in L and C.

It corresponds to a spinning flywheel with
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stored inertial energy delivering power to a
machine, or the inertia of a moving automobile
losing energy by friction from tyres, drive etc.
If you want to modulate the speed it is
necessary to supply or remove stored energy.
This clearly takes time. Hence the faster things
are moving the more difficult it is, and if you
want to do it quickly (high mod freq) then there
is not enough time to do it completely. Look!
No sidebands! But because it requires rates of
change this way, the sideband method is

always used if possible.
F Charman, GECJ

*When two scientists are lalking in lerms that the
layman cannot understand they are said to be lalking
physics. When they can no longer understand each
other, they are talking metaphysics.

ANOTHER PARADOX

Sir—| was disappointed that your recent
correspondence on the truth about a.m. did not
really stimulate the learning or humour of your
readers, and so might | share with them a little
paradox of my own, which has been causing me
a few sleepless days in the last few months? (It
takes more than this to disturb my nights.)

The forces of attraction or repulsion ex-
perienced by parallel, current carrying conduc-
tors are well known and easily demonstrated.
Their explanation as examples of the interac-
tion between current and magnetic field falls
into the realm of schoolboy physics. Likewise,
the fact that streams of moving electrons (or
other charged particles) experience similar
forces is a commonplace of popular science.
But consider now the following scenario: two
parallel streams of electrons flow with equal
velocities and experience a force of attraction
according to the usual electromagnetic theo-
ries. But if the observer imagines himself to be
moving with one of the beams at the same
velocity as the electrons, and looks across to
the other beam, then those electrons will
appear to be stationary. According to this
observer there will be no current flowing,
hence no magnetic field, and so no force of
attraction. The only force observed will be that
of electrostatic repulsion between like
charges. According to this observer the
electron beams will move apart!

None of my learned colleagues here in
Bristol has been sufficiently learned (or if
learned, interested) in this to restore my normal
peace of mind and daytime somnulance, so in
desperation | lay the matter before you.

A J Smith, G40EP

REORGANIZING THE RIS

Sir—In November | received a reminder from
RSGB HQ asking me to send another year's
membership subscription. Included in the
envelope was a leaflel describing, in glowing
terms, the RSGB's efficiency in its dealings
with the authorities over matters such as
frequency allocations, Class B morse experi-
ment, and so on.

While their efforts here are certainly to be
applauded, the Society seems to have been
caught napping in the matter of the re-
organization of the Radio Investigation
Service. '

Earlier in the summer | discovered, in
conversation with an RIS officer, that a call-out
charge of £21 was already being levied on the
complainant. He also mentioned that com-
plaints of domestic tvifbci had fallen to almost
nil since this charge had been imposed.
Scanning through Radio Communication, |
found several references lo proposals to re-
organize the RIS. There was no concrete news
though, until September’'s RSGB News Bulletin
when three short paragraphs were devoted to
the outcome of these changes and the
implementation of BS305. The re-organization
had apparently been carried out many weeks
before this date. At no time has there been any
mention of the RSGB's involvement, or even
interest in what was taking place.

It does not need me to spell out the dire
consequences of this change for amateurs
who have many and persistent tvi problems,
particularly if their neighbours are of the “brick
through the window'" mentality. Perhaps those
who serve on RSGB Council or the relevant
committees all live in detached dwellings set in
acres of grounds, and to whom the social

difficulties posed by tvi are entirely foreign?
The loss of the RIS officer merely as an
arbitrator in such cases will, I'm sure, pre-
cipitate the restriction, or even complete
closure, of many amateur radio stations in the
more densely populated areas of the UK,
simply to avoid social friction. Where a station
refuses to appease his or her neighbours,
criminal damage could, in some circum-
stances, be the result.

Even if the amateur has access to the
offending tv set, there are further difficulties
when the tvi filter and ferrite ring round the
mains lead fail to cure the trouble. While the
booklet now available from Post Offices is a
useful mine of information, | personally will not
take the back off someone else's tv set for
obvious reasons. The complainant may not
wish to pay a dealer to do the work (many
dealers are unwilling anyway), and manufac-
turers are often less than helpful. All this on the
authority of the person who, apparently, is the
cause of the break-through in the first place!

Is the RSGB unconcerned about a matter
which, | believe, affects most of us at some
time, and more than perhaps we imagine?

Vaughan Reynolds, G4MVR

The Society is very far from being unconcerned
about this matter. By the time these words are
read, it is likely that a meeting between the
RSGB, the DTl and the BREMA will have taken
place at which the issue of immunity will be
discussed and some solutions to the problem
facing the radio amateur will be urgently
sought. There are no simple answers but the
Society has also been actively involved in
cases of breakthrough in which MPs have
taken an interest; it continues to seek
solutions.

The Society has strong reservations con-
cerning BS905, and it also has views regarding
the future relationship between manufac-
turers, dealers, the RIS and the radio amateur.
We hope to publish a feature item on these
matters in a future issue.

For the record, we did not know officially of
the plans to reorganize the RIS untif we saw the
press release from the DTI.

SPARE OR REPAIR

Sir—My experience with the control indicator
of a Ham 2 rotator may be of general interest.
For some unknown reason the meter went out
of order. It was a dc milliammeter with a range
of 0 to 1, a very ordinary meter, so | thought a
spare should be relatively cheap. Hopefully, |
phoned one firm, and after much trouble and
delay | was told that a spare meter was
available at a price of about £54, | thought this
was excessive, and an enguiry made 1o the
makers of the rotator gained a quotation of £35.

Thus it seems that hams are taken for a ride
when spares are needed, both in the USA as
well as the UK.

Then the penny dropped and | thought, why
not get it repaired? A friend gave me some
names from his technical lists and one of
these (Ledon Instruments Ltd, Folkestone)
said that a repair would be no trouble. So |
posted my meter, and in a few days | had a
phone call to say that the meter was repaired
and thal the total cost was £6.90 including the
repair, postage and all other costs. What a
relief!

| have been a ham for nearly 60 years, so
possibly a few words of advice from a very old
timer may help others in trouble—always
repair if possible.

Arland Ussher, GD3TIU and Z56Z

POST OFFICE PARCELS

Sir—| noted with interest the comments of
G4SKS regarding his experiences and lack of
compensation when having sent his 101 via
Securicor. His further comments thal his
alternative was to pay the train fare and take the
parcel personally set me to investigate for
myself. | am totally bemused . . . Has everyone
forgotten about the good old Post Office? |
must admit they do lack the panache of firms
like Securicor (or do they?) but enquiries
revealed that the Post Office compensation fee
for a parcel up to 25kg (the 101 is approx 15kg)
is £4.85p, with a maximum compensation of
£350—much less than half the Securicor fee,
and seven times the compensation! | also

believe that the Post Office will sell you a
suitable box for packing. As far as high-speed
delivery is concerned, | receive many Post
Office parcels in the course of my business,
and | find very few take more than three days.
The information | quote is from a free booklet
Royal Mail Inland Compendium and are current
rates. | hope this will help anyone else with the
same problem as Mr Bradshaw. One final
comment: if you want to make use of the Post
Office's reasonable rates, do hurry; rumour has

it that they are next on the privatization list!
Pete Walton, G4WAL

QSL CARDS

Sir—| read with interest G6OVO's letter on
QSLing and obtaining cards with Lhe correct
information printed on ther. | sympathise with
Mr Hudson, who produces beautifully hand-
written cards. It is always with great regret that
Mr Hudson's cards find their way to the local
rubbish tip for not being claimed after the
prescribed period of time.

Mr Hudson is correct in bemoaning the fact
that contest stations do not acknowledge
cards too often. As G1 series sub-manager |
receive whole stacks of cards for a number of
stations who do not bother to send envelopes
to collect them. Some of these, | know, are
contest-oriented stations.

Another point raised in the letter was the lack
of information on cards. | did a survey of 100
different G QSL cards to check for county
information, as this is no doubt one of the
items many seek to have confirmed.

Correct county 55%
Incorrect county 12%
Mo county 25%
Abbreviated county 8%

o
Anyone applying for the RSGB vhfluhf
awards has no doubt lo double up the QSLing
to get counties confirmed, even if stations
return cards, unless abbreviations are accept-
able and understandable to a foreign station!
Very difficull from some of the rarer counties.
Can | make a plea that when producing QSL
cards you take account of the requirements of
the enthusiasts like Mr Hudson and also our
overseas friends. Put on your full address,
county (the administrative one, not postal) and
country (GB stations are especially at fault
here), vhf locator, WAB area etc.
R J Nash, G4GEE

Sir—On 26 October 1985 | received, by hand,
a QSL card from VS4VR, now G3FPB, for a
contact we had on 19 October 1947 when my
call was XZ2HP.
Is a 38 years wait for a QSL card a record?
Harry Pain, G3ATH

Sir—To avoid any disappointment | would
like to inform members that twice in October
1985 | received QSL cards from the QSL Bureau
for the special event station GV4LIB which was
on the air from Guernsey on 9 May. | was the
licensee for GB4LIB which was on the air for
some weekends in May, and in June | sent QSL
cards to all contacts in the log for this station.
| have no connection with GV4LIB and have

returned all cards recently to the bureau.
Nigel Le Page, GU4NYT

SPARE A THOUGHT FOR QRP

Sir—Here is a plea to all you ops when
cpnditions are good and the bands are open.
Please think about the QRP operator. | operate
QRP from choice, and am very pleased with the
results, but from my poor location (1m above
sea level and 60km inland with only 10m above
the ground for my antenna) in Holland, | find dx
to be a little difficult. What you may think is
only local may be dx to some QRP op on the
other side, but usually he can’t get through the
pile-up of QRO ops anyway.

Take 144MHz for instance, a very interesting
band. When conditions are good, dx for me
(from JO21NX) is to the west coast of Britain,
but the ops there are locking for contacts in
OK, 0Z, ¥, HBY, OE etc, and PA doesn’t get a
look-in. Please, when operating in a pile-up
situation, call for QRP stations now and again.
It is most frustrating to hear a wanted square
active, and then sit for 30 or even up to 60mins
sometimes, trying to get through the pile-up
only to have the band close down on you. This
is not an unusual occurrence.
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This brings me to another point, QRM. One of
an op's worst enemies. | suffer from
commercially-produced QRM from 1MW of tv,
plus three fm broadcast channels, one
medium-wave transmitter and a national Porto-
phone transmitter, all within 8km of my QTH.
This gives many obscure frequency whistles
and bieeps due to saturation and mixing in the
front-end of my rig, but nothing as bad as a
400W linear from other hams only a few
hundred metres away, if they are on the same
band as you.

Have you ever looked at what QRP can do?

Look at these figures that prove it. Say your
dx contact gives you 5 and 5 (on 144MHz for
example), and you are runnin? 400W. What
should your signal report be if you reduced
power to 10W? (Yes, 10W.) This reduction is
16dB, but with one S-point being 6dB, you
should now be 5 and 2 to 5 and 3. If there is not
too much QRM, this is still very workable, less
antisocial, no tvi problems for the neighbours,
and you don't have to buy that new linear.

Just to prove the point even further, look at
the results of the 144MHz QRP contest from
another radio magazine. Top station operating
QRP/P (that is, with a maximum of 3W) made
contact with 34 squares in 8h operation,
without any lift conditions. Try it yourself
sometime and see.

Hope to catch some of you QRP dx G
stations in the next lift.

Godfrey Hands, GEWKKIFPB

This applies equally to the 50MHz band. Please
use the minimum power necessary o make
contact.

THANK YOU, MAC!

Sir—I have learned recently of the retirement
of "Mac", G3KGU, from the honorary office of
slow morse transmissions organizer. While |
did see the office advertised as vacant,
nowhere have | seen any reference to thanks
for the dedication shown by all the volunteers
in the "team"’.

Mac himself, | believe, was sending slow
morse for some 27 years, and | very much
appreciated my early instruction and practise
on top band.

The service in general is of great use to
amateurs, and |, for one, would like to say,

“Thank you™.
A E Hill, GOAEH
See annual report, Rad Com November 1985.

EMERGENCY REGISTER

Sir—| read with interest the letter by G4PIP
(Rad Com November 1985) on the subject of the
Emergency Register and would welcome the
opportunity to correct the implication that
BARTG supports this.

BARTG is agroup which exists to promote all
forms of data communication, is an affiliated
society of the RSGB and fully supports Raynet.
Many members are in Raynet, while others are
in both the Emergency Register and Raynet, or
neither.

When G3GJW conceived the idea for an
Emergency Register he did ask BARTG; not to
support and promote the activity, but merely
for an opinion and to see if BARTG wished to
comment on it. The committee saw no reason
why he should not start the scheme, although
we envisaged it could become a controversial
subject. G3GJW then started to canvas all
radio amateurs, not just BARTG members, to
join the register. There are always some who,
for a variety of personal reasons, will not join a
recognized and established society, and the
register was a move by an individual person to
provide an alternative. BARTG, as a group, has
no involvement in the Emergency Register.

K J Young, G3ZCG, BARTG chairman

Sir—With reference to G4PIP's letter, your
readers can obtain a copy of the BARTG
Emergency Register form by sending a suitable
request and sae to me. They will see that the
second paragraph recommends amateurs in-
terested in the field use of rtty for emergency
communications to contact their nearest
Raynet group via G3STG, the Raynet chairman.

Not everybody has the time or mobility to join
Raynet or similar organizations. The BARTG
Emergency Register is exactly what the name

says: it is a register of rtty enthusiasts who will
contribute of their rity skills during emergency
situations. A quotation from the form: “BARTG
is not an emergency organization, nor is it in
competition with any such organization."

All radio amateurs throughout the UK are
licensed to assist lhe listed user services
during emergency situations irrespective of
whether they belong to any organizations or
not. Rather than worry about which organiza-
tion enjoys their help would it not be a better
idea to encourage all amateurs to use their
specialist skills on behalf of the nation
whenever possible, whereby public and auth-
orities alike can see for themselves the good
use to which we can put our precious
frequency allocations?

Ingemar Lundegard, G3GJW, BARTG
president

HAVE YOU A DRAGON?

Sir—I, together with some other Dragon 32,
64 and OS-9 users, am trying to form a user
group with the general emphasis on commun-
ications and, in particular, 0S-9 system
software. The group will deal, hopefully, with
both the programming and electronics side,
and anyone who wishes to join should write to

me enclosing a large sae.
Roger Woods, GW8EXAN,
20 Heol ap pryce,
Yorkdale, Beddau,
Pontypridd, CF38 25H

DISCOVERING 28MHz

Sir—| was very pleased to see (Rad Com
November 1985) the article on discovering
28MHz—a band that is usually forgotten by
the majority of amateurs except in years of
high sunspot activity. There are adverts urging
us to move to 430MHz to get away from the
crowded 144MHz band, yet in 28MHz we have
a band that can be used for local chats—with
ionospheric and other more esoteric modes
thrown in.

For award chasers the RSGB has a "40
counties on 28BMHz" award, which | expect is
intended for overseas stations yet is quite a
challenge for UK amateurs. Also you publish a
table, in these sunspot minimum years, for
countries worked on 28MHz in the year—and
it came as a surprise to some to find that DXCC
could be worked in 1985 on 28MHz with 100W
and a dipole.

At present, people are getting excited, quite
rightly, about 50MHz and its potential. How-
ever, in 28MHz we have a very similar band—
on the junction of hf and vhf with all the
potential of 50MHz, and all the modes, and is
nearly 2MHz wide—but it is under-used
except by cbers. When the majority turn to the
28MHz switch position on their rigs in a few
y{éars' time it may well have to be re-labelled
e

G3YPZ in his article mentions 28,305kHz as
a calling frequency to generate activity. For
keeping out cb in the London area this is fine,
but for working weak inter-UK stations it is not
so fine. For inter-G working | think a frequency
well clear of the small segments which are
used when there is propagation is better, and |
suggest 28,333kHz ssb and 28,111kHz cw as
calling frequencies, but others may have a
better idea.

Finally, as G3YPZ says, persevere. At the
moment, signals are a bit thin, although there
is often propagation when no beacons can be
heard. Often a better indicator of propagation
potential is the amount of cb activity all over
the band, rather than the beacons.

P Dixon, G4JBR

“GRENDEL"

Sir—I| have recently started a bulletin board
(bb) system in Leeds (called “Grendel") and
would be grateful if you could give it some
publicity. Information on the bb is also
available on Prestel page 323000092.

The bb runs my own software (ABBS) on a
BBC micro plus 650Z 2nd processor. There is
currently room for approximately 700 users.
Each user requires a "'usercode’’ (similar to the
mailbox numbers on BT Gold). This can be
obtained via me on Prestel, or by using the
demo usercode “"DEMO™ on the bb and then
the register command.

The bb is mainly for those people interested

in computing/networks/pss/information tech-
nology etc, but not really games or m.u.d.
Private (user to user) and often electronic
mailing is supported by a number of special
interest groups (SIGs); there are also a lot of
files containing news and information that may
be read. Users may adverlise sales and wants
on the bb.

A comprehensive HELP facility is provided
for information on all commands. The bb can
be configured to work with most terminal
types. Advance features are available to VT100
users (or BBC users with Commstar). An 80
column by 24 line display is recommended, but
not necessary. The bb operates at 1,200/75
baud with eight data bits and no priority.
Terminal software should be scrolling not
Viewdata. The number is Leeds (0532) 620334,
and operation is usually seven days per week
between 9pm and 8am. Please do not call
outside these times.

Commercial advertising will be encouraged
to help reclaim some of the running costs.
Please contact me if interested.

Mr J Tubby G8TIC (SYSOP)
Flat 6, 26 Oak Road,
Newton Park,

Leeds LS7 3JU

Prestel Mbx 919992633

ANTENNA SPECIFICATIONS

Sir—From time to time | am asked for advice
on the structural safety of amateur antenna
installations. To make a professional assess-
ment of the effect of wind loading, many
factors have to be taken into account, includ-
ing the geographical location, local topo-
graphy, the physical details of antenna(s),
rotator and mast or tower. Once these data are
known, any experienced structural engineer
could advise on the overall safety of the actual
or proposed installation.

Nowadays, all engineering calculations are
made in Systéme Internationale-Sl-units, in
this case Newtons, metres, seconds and
kilogrammes, whereas pounds and feet will be
more familiar to older members. Examining the
specifications of antennas from four well-
known manufacturers revealed four different
ways of presenting wind load data. One
specified the loading in kgf at 80mph another
in kgp at 25m/s, the next gave an area in m? and
a wind load in kgf at 160kph, while the last
stated Newtons at 120 and 160kph.

| suggest it is time that all antenna, rotator
and tower manufacturers agree to adoptl a
common standard for the mechanical specif-
ication of their products using Sl units; ie
Newtons for all forces, metres per second for
wind velocities, and square metres for areas.
Since the force coefficients for square tubes
used for booms and round tubesfrods used for
elements are quite different, the proportion of
round and square area should be stated. But in
any case, | am uncertain what is meant by
“wind area”. Is it the total area when looking
broadside on to a vertical Yagi as a worst case,
and what about crossed Yagis?

Some American manufacturers use the
phrase, "Wind survival 80mph" but what does
that mean? Would it fail in an 81mph gust? It
would equate to such an antenna being just
good enough for the outskirts of Liverpool over
a 10-year life at a height of 15m above ground.
It would not be suitable for similar locations in
Scottish cities though.

Rotator specifications are usually rather
imprecise, with such statements as, ...
recommended for medium size communica-
tion antennas”. The limiting factor with
rotators is likely to be the bending moment due
to wind forces when there is no alignment
bearing on the stub mast above. If this
maximum permissible bending moment and
the "wind area" of the device were stated, it
would enable some meaningful calculations to
be made. | hope that the Society will try to
persuade advertisers to adopt a common
standard in their specifications so that the
average radio amateur can compare like with
like and that we engineers understand what
some of these vague terms really mean. :

Norman Fitch, G3FPK,
CEng, MIStructE

This is a point well worth pursuing with the
manufacturers.
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RSGB NATIONAL VHF CONVENTION

Sandown Park Racecourse, Esher, Surrey

Sunday 16 March 1986

® One day exhibition and lecture programme ® Exhibition by specialist groups

® Presentation of trophies ® Equipment test facility
® Comprehensive trade exhibition @ Full lecture programme on vhi, uhf and microwave subjects
PROGRAMME
1030 Convention opens. Entrance through racecourse turnstiles. (Open to exhibitors from 0800 through special

~ exhibitorg” entrance) Refreshments. Snack bar in the hall will be open from 1100 to 1600, and the licensed bar
will be open throughout the convention.

Equipment test facility

1345 Convention address and presentation of trophies by RSGB President Willie McClintock, G3VPK
LECTURE PROGRAMME
Detailed arrangement for lectures will be notified on arrival
Stream A Stream B Stream C
1415 “VHF/UHF Propagation and the “Amsat luture developments— “"Equipment for 1 -3 and
weather”, Jim Bacon, G3YLA the way ahead”, Ron Broadbent, 2-3GHz", Chris Smith, GBLMW
G3AA]
1515 "The history of vhi", Ken Willis, "Optimizing your vhi/uhf "Microwave tv"', Bob Harris,
G8VR station”, David Butler, G4ASR G4APV
1615 VHF Contests Committee forum “50MHz results and expectations “Getting the most out of your
for the future”, Ray Cracknell, dish”, Charlie Suckling, G3WDG
G2AHU
1745 Lecture session ends
1800 Trade exhibition closes. Convention ends

LOLY COJRSE

ACCESS
MAP TO
SANDOWN
PARK

FORTEMCTI KD
LAk PRRK

T0
KINGSTON
T0 = TO A3
GUILDFDRD A B C KINGSTON
ENTRANCE BY-PASS
Map by courtesy of & LONDON
United Racecourses ; ™y
TO A3 ESHER BY-PASS & LEATHERHEAD
APPLICATION FOR TICKETS
RSGB NATIONAL VHF CONVENTION 16 March 1986
Please supply tickets as under: Cost Number Cost Number
Convention and exhibition................. BLOG evirimrnns Convention and exhibition (under 18)......... £0.50 ...
Convention and exhibition (under 14)......... Free ..iccveeeens
I enclose cheque/postal order for L.,
L A
e VoL LA S SO o WSSy S SN e e A o Y i e oy 2y Tr Py o
This application for tickets must be sent to: RSGB Publications (Sales), Lambda House, Cranborne Road, Patters Bar, Herts EN6 3JW. Cheques to
be made payable to RSGB.
Advance purchase of tickets will reduce entry time to the convention. Applications must reach RSGB HO by Friday 28 February.
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ACTIVE ELLIPTIC
AUDIO FILTER
DESIGN
USING OP-AMPS

(Part 1)
D H G Fritsch, GOCKZ*

Introduction

Modern shortwave transceiver specifications have driven mixer and i.f,
designs to near perfection in applying today's state-of-the-art technology.
Nevertheless, the audio stages cannot claim similar advances, and in that
respect seem to have been neglected. Perhaps one might argue that hi-fi
quality is not needed because of the high atmospheric and man-made noise
in this particular spectrum of radio frequencies, or that the extra cost of
additional stages brings no meaningful improvement to transceiver specifi-
cations, tested under laboratory conditions. Certainly, from an operating
point of view an optional state-of-the-art audio filter would be much
appreciated, since it could make the difference between either working a
station or losing it.

Very few published active filter designs actually describe an elliptic filter,
mainly because of the overall complexity in designing and constructing one.
Previous articles in Radio Communication [1, 2 and 3] inspired enthusiastic
home-constructors to utilize inductors and capacitors to realize the elliptic
transfer functions. This article is aimed as an introduction to active, fixed
frequency audio filters being synthesized by a second method to achieve the
elliptic filter characteristic, leading through the design stages and finishing
with the construction of a narrow cw bandpass.

The technique employed uses RC active filter sections allowing latitude
to the designer in choice of component values. Here, resistors and
capacitors are used in conjunction with operational amplifiers to create a
better, or at least the same, effect as can be obtained with a combination
of passive elements.

The active approach offers many advantages. First, realizing that the
inductive component presents the main difficulty in passive filter design.
Inductors at audio frequencies tend to be bulky, heavy and expensive, and
losses are often high. Non-standard inductance values necessitate winding
by hand, which can prove a very cumbersome task.

Dieter Fritsch was born in 1948
in Rehau, asmall town in Bavaria
near the Czechoslovakian and
East German borders, and held
the callsigns DK2EIX, DK3OK
and DJ3NB. After service as a
Merchant Navy radio officer, he
spent some years working and
studying electronics in  Mel-
bourne, Australia (callsign
VK3B8GJ), and in Auckland, New
Zealand, mainly on the introduc-
tion of the PAL colour television
system.

He joined Racal Communica-
tions UK in 1979, and currently
heads the calibration laboratory
of the data communications
group, Racal Milgo at War-
rinl_?ton_ o

is amateur radio interests
are concentrated on the home-
construction of filters, direct-
conversion third-method trans-
ceivers and data communication
devices.

*6& Stanton Road, Thelwall, Warrington WA4 2HS.
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Conversely, resistors and capacitors are compact and lightweight, also
less expensive. The low-noise Texas Instruments TLO74 op-amp used in
this design features all required parameters in a quad package, reducing the
overall dimensions of the filter to a **handy’ size. The op-amp high
impedance jfet inputs allow lower-value capacitors to be used, and filter
input and output impedance matching is easy, which all LC selective filters
so critically depend upon.

The biggest advantage from the designer’s point of view is the ability 1o
precisely tune the active elliptic filter by trimming the value of certain
resistors to obtain the desired calculated response, whereas LC passive
filters are restricted to standard value components only, obtaining at best
an approximated response.

Passive [ilters always introduce an insertion loss of some amount,
whereas its active counterpart may exhibit gain, making it quite attractive
for applications like the direct-conversion concept, where selectivity must
originate at audio frequencies, and very high amplification is needed in a
single section. Active filters require at least one single voltage rail, proving
less of a constraint to the biquad elliptic type, since voltages between 6V and
36V at a few milliamps are easily tapped off existing equipment.

Virtually every transfer function may be performed, including the
lowpass, highpass, bandpass, band-reject or notch, as well as the allpass,
functions. For design and construction purposes perhaps the most
interesting point to mention beforehand is that the basic building block of
an active elliptic filter, a second-order stage (detailed in Fig 1(a)), always
remains the same—only the RC components change in value to
determine whether it becomes an Ip, hp, bp, br or ap. One pcb layout caters
for all types and possible combinations thereof.

The active elliptic lowpass [lilter will be considered first.

The biquad elliptic lowpass
A lowpass is a filter that passes signals with low frequencies and blocks
those with high frequencies.

There are many types of lowpass filters; the four most popular being the
Butterworth, Chebyshev, inverse Chebyshev, and Cauer or elliptic filters.
The circuit of Fig 1(a) represents a biquad elliptic filter of second-order
(N =2) which is similar in complexity to a voltage-controlled voltage source
(vevs) elliptic or to a three-capacitor elliptic circuit. The biquad is easier to,
tune than a vevs and has the advantage over the three-capacitor circuit that
the gain may be set without having to trim one capacitor value. Also, as the
name of the latter implies, it needs one additional capacitor.

The biquad gets its name from the input integrator or *‘area-under-the-
curve device’’ using R4 as a damping resistor in parallel with capacitor C1.
The second integrator with C2 does not have a damping resistor, and the
remainder of the circuit is made up of a two-input, inverting current-
summing amplifier. The gain (K) of this second-order stage is an inverting
gain of -K. The elliptic or Cauer filter has an amplitude response showing
ripples in both the pass- and stopbands, and a null just outside the
passband. Each further second-order stage produces another zero in the
stopband. These notches could, for example, be put where unwanted
harmonics appear. The elliptic filter gives the fastest possible fall-off, in
that for a given order (N) and allowable passband ripple width (prw) and
minimum stopband loss (msl), it has the shortest transition width (tw).

An example of a fifth-order (N = 5) elliptic amplitude response is shown
in Fig 2, where the following terminology applies:

(@) The transfer function of a realizable filter is a ratio of polynomials,
where the degree n of the denominator polynomial is defined to be the
““order’’ of the filter. .
() The passband is the range of frequencies where the amplitude is greater
than some specified number Al.

(¢) The passband ripples are equal in magnitude and may be characterized
by the maximum allowable deviation, which is called passband ripple
width, prw= —20 log Al (dB).
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Fig 1. (a) Biquad elliptic second-order stage. (b} First-order lowpass. (c) First-
order highpass. (d) Rail divider. (e) Gain-of-10 inverting summing amplifier. (f)
Non-inverting unity gain buffer
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Inside view ol the filter

() The stopband is the range of frequencies where the amplitude is less than
some specified amount A2,

(e) The stopband ripples are also equal in magnitude (although not
necessarily equal to prw) and are characterized by the minimum stopband
loss, msl = — 20 log A2 (dB).

(/) The transition band is the interval in which the response continually
decreases from the passband to the stopband.

(g) The transition width is given by tw = s — fc, as the band of frequencies
in hertz, asserting the steepness of a filter. Inits normalized form tw is given
as a coefficient.

(h) The cut-ofl frequency is specified at the point of maximum passband
ripple excursion, compared o other filter types, where the —3dB-point
characterizes the cut-off frequency. In the elliptic case a — 3dB-point only
coincides if the passband ripple width is 3dB. (Elliptic filter example:
prw =0-5dB, then fc starts at —0-5dB).

The amplitude or magnitude is usually expressed in decibels, where the
prw cannot exceed 3dB and typical values for the msl or attenuation are
considerably larger, possibly in the range between 20dB and 100dB, in
which case we have the corresponding factors from 0-1 to 0-00001.

The optimum filter is the one whose amplitude response satisfies the
following condition:

For a given order N and ripple prw and loss msl, to produce a minimum
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Fig 2. Elliptic lowpass response
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START: 10. 26H= STOP. 2 918.80Hz
QUT(B) . —£.88dBm ST.98.8sec
IRG: BB RBU. 18Hz  UBU. 36Hz

Fig 3. 1,000Hz lowpass response, transition width 360Hz. N=7, prw = 3dB,
msl = 80dB, fs =1,360Hz
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' Fig 4. 1,000Hz lowpass ripple responses: top, 3dB passband ripple; bottom,
>30dB stopband ripple

transition width tw. That is, if A, Al, A2, N and the cut-off requency fc
are given, then the stopband frequency s is a minimum.

In the all-pole case, the optimum filter is the Chebyshev, However, in the
general case, the elliptic filter is optimum and far superior to the Chebyshev
filter. For example, to maich the transition with tw=0-03 ol a 12th-order
elliptic filter, a Chebyshev filter with 39 orders would be required, as would
a lot of compromising.

A typical lowpass response and its associated ripples are shown in Figs
3and 4.

The biquad elliptic highpass
A highpass is a filter that passes signals with high frequencies and blocks
those with low frequencies.

The transfer function of a highpass may be obtained from that of a
lowpass filter using the process of mathematical transformation by 1/,
which will produce the mirror image of its lowpass counterpart. The
information given and terminology used earlier in describing the biquad
elliptic lowpass filter, also applies to the highpass, apart from some minor
detail; ie the transition width in terms of frequency can be obtained by
subtracting the smaller value stopband frequency from the larger cut-off
frequency, or tw=fc-fs. Using 1w as a coefficient, its (requency then
becomes tw(hp) =tw/(1 +tw)*l¢, in hertz. As in the lowpass, tw is a more

STARTI 18. 8BH=z
QUTCE): —5.00dBm
IRG: 9dBm

STOP: 2 818.86Hz
ST. 948.8sec
RBU: 16Hz UBW: 38Hz

1Ma

Fig 6. 760Hz highpass response, transition width 200Hz. N=7, prw = 3dB,
msl =80dB, s =560Hz

preferred term for the elliptic filters, rather than decibels/octave, used in
more shallow designs.

All the formula changes have been made, and we can use the result in a
later chapter dealing with the calculation of the individual highpass
clements.

Theoretically, a highpass should retain a flat passband response to
infinite frequency, but in practice the active highpass has an upper
frequency limit imposed on it, appearing as a second cut-off frequency, and
normally determined by the gain/bandwidth product of the op-amp in use.
A “‘natural’’ bandpass response is created. This effect can be seen in Fig 5,
where the active highpass starts to roll off just below 1MHz, and reaches
a minimum level (70dB down) at 4-6MHz. For audio applications this
natural phenomenon leaves the frequency range of interest unaffected.

A typical highpass response and its associated ripples are shown in Figs
6and 7.

The combination biquad elliptic bandpass
A bandpass is a filter that passes signals within a band of frequencies and
blocks those below and above that band.

Normally, the bandwidth (bw) is given, which is centred approximately
about the centre frequency fo. The actual centre frequency fo = SQR(f1* fu),
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Fig 5. Active highpass natural response. 1MHz at - 6dB, 4-6MHz at —70dB
100

START: 760.00Hz STOP: 1 768.66Hz
QUT<B). -6.088dBm ST.98.0sec 1Mo
IRG: BdBEm RBUY. 18Hz  VUBUY. 38Hz

Fig 7. Highpass ripple responses: top, 3-6dB passband ripple; bottom,
>30dB slopband ripple
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where f1 is the lower, and fu the upper cut-off frequency of the bandpass
filter. The ratio Q =fo/bw is the quality factor of the bandpass and is a
measure of its selectivity or sharpness. High values of Q correspond to a
relative narrow bandwidth, and low values of Q 10 relative wide bandwidth
—not to be mistaken for the Q of capacitors, as mentioned later, or the
pole-pair quality factor Qp, as a measure of sensitivity to component
tolerances for lowpass and highpass filters. As a rule of thumb, a true
bandpass should be chosen if the percentage bandwidth is smaller than 75
per cent. A combination or overlapping bandpass, made up by cascading
a low- and highpass, should be chosen if the percentage bandwidth is
greater than 75 per cenl.

As a practical example, suppose our centre frequency fo=1,000Hz, and
the bandwidth bw = 600Hz; the true bandpass should be chosen as pointed
out above, since the percentage bandwidth is 600/1000* 100 = 60 per cent,
which is smaller than the rule of thumb figure of 75 per cent.

However, the calculations for a true biquad elliptic bandpass [lilter are
rather more involved, and the tuning of its stages becomes more delicate,
so that a separate article would have to be written to cover this topic in
detail. Here we use the combination bandpass to great advantage, and aim
for much smaller bandwidths than 600Hz, as can be seen later.

If we chose the highpass to be on the signal input side and the lowpass
on the output, then capacitive coupling from the signal source to the first-
order highpass stage will provide dc separation (see Fig 1(c)). Therefore,
ground return resistors on the filter inputs are no longer needed, since each
input stage will be driven by a low-impedance op-amp output. Putting the
lowpass last has the added advantage of very low noise and harmonic
distortion. The measured noise floor within the filter passband, when no
signal is applied, was smaller than 80dB down against a reference level of
0dBm (0:775Vrms into 6002). This means that the internally-gencrated
filter noise was smaller than 75uV.

A combined bandpass response is shown in Fig 8, where two narrow filter
curves are superimposed on to the same graph, displaying steep slopes and
very high stopband attenuation on a linear frequency scale. Fig 9 zooms in
on the passband ripples of the two filters, where one vertical division on the
graph represents 0-5dB. The top trace, with its wider bandwidth, has a
maximum passband ripple excursion of 2-2dB, and the narrower trace
below only totals 0-4dB. Originally, the biquad elliptic low- and highpass
filters had a calculated prw of 3dB, but in cascading them, where the
resulting ripple could have been anywhere between 0dB and 6dB, they
complemented each other and produced a lower than calculated ripple
response. This effect was a function of the chosen cut-off frequencies and
cannot be found in the true bandpass design.

In order to compare the performance of various bandpass filters, a more
descriptive term has been defined, called skirt selectivity or shape factor
(rather than using Q =fo/bw). The shape factor of a bandpass is usually
expressed as the bandwidth ratio at different artenuation levels, and is
always greater than one. Preferred levels are the 30/3dB and 60/6dB
bandwidths, but any other levels may be selected, as long as they remain the
same for the purpose of comparing bandpass filters. See *‘measured
results’’ for details on the shape factor filter performance figures.

MRK( 1841852, 80Hz 88HZ + 240HZ BU
ACHI T HMAG 2.82dB 16dB~ -46.8BdB
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Fig 8. 60Hz and 240Hz bandpass responses (linear), cascaded lowpass and
highpass filters. N =7, prw = 3dB, msl = 80dB
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Practical design considerations

To take a practical example for amateur radio use, let us assume the overall
selectivity for ¢w in our receiver is lacking because the superhet was
designed primarily for ssb withan i.f. bandwidth of approximately 2-4kHz,
and its passband in the range Irom 300Hz to 2- TkHz. Since we are keen cw
operators on the 7TMHz amateur band, the need for an optional audio filter
is immediately justified to reduce the effects of QRM.

Before quickly deciding on the final filter shape, let us look at some of
the more important practical points.

The optimum listening frequency produced by received cw characters will
greatly depend on the individual operator’s hearing ability, and has been
found to be a note or tone from as low as 400Hz to greater than 1,200Hz.
It is also affected by QRM, which will push it Lo one or the other extremes,
or by working a net with more than one station involved, each having a
different pitch. In general, every cw operator will have his own preferred
listening frequency, which should coincide with the transmitter’s sidetone
(normally adjustable). In my case that optimum frequency is about 850Hz.
For reasons just mentioned above, the ideal design would be that which
provides continuous variable tuning across a specified range of audio
frequencies without changing the shape factor. This is possible with biquad
elliptic filters using analogue switches being enabled by a variable duty-
cycle generator. The solution in our case, dealing with fixed frequency
types, is to provide switchable bandwidths using the combined biquad
elliptic bandpass.

The first switch position should be a direct path, without any lilters in
circuit. This position is particularly useful for tuning, or monitoring of
activities on the band. At the same time it can provide, for comparison,
checks on the performance of any selected filters. To make a cw filter user-
friendly, at least two different bandwidths should be available; a narrow
one for normal ew traffic on a crowded band, and a very narrow one for
when the going gets tough.

How narrow can we actually make the bandwidth of a cw filter?
Theoretically, only a few hertz are needed for fast manually-sent morse, so
a limit is imposed mainly by the technology utilized. Here the aim is to
reproduce a clean note without any overshoot or ringing plus any other
unwanted side-effects. On the other hand, it would be of little help to have
a super-narrow filter, to find that the signal you were listening to has drifted
outside the passband. Drift, therefore, is another factor, both your own
and the other station’s.

In the age of phase-locked loop synthesizers, where signals should remain
stable over the full length of a cw QSO, a practical limit can be set below
100Hz. My first choice fell on 240Hz for the narrow bandwidth and 60Hz
for the very narrow bw; primarily because when two combined bandpass
filters are constructed from one highpass and one lowpass in each, two
secondary bandwidths are created by cross-combination, as will be seen
from the block diagram in Fig 13. It now remains to select the appropriate
cut-off frequencies for each individual bandpass, bearing in mind that the
preferred listening frequency and sidetone of 850Hz should be allowed to
pass through any of them. The chosen frequencies are as follows:

BW (Hz) HP + LP, fc (Hz)
Primary 240 760-1,000
Secondary 180 820-1,000
Secondary 120 760-880
Primary 60 820-880

Switching is straightforward and has been arranged using single-pole
changeover toggles, where the “direct” switch is positioned farthest left
and the other two switches follow in line from the lowest cut-off frequency
1o the highest, as the furthest right toggle. Care should be taken when the
actual connections are being made, since the wanted contact is usually in
the opposite direction to the pointing-switch lever. The position of these
switches and their marking can be seen on the photograph showing the fromt
view of the cw filter, where each toggle points in the direction of its selected
function.

Measurements have confirmed that the human ear is fairly tolerant 10
changes in amplitude within the passband, therefore we choose our prw to
be the maximum possible, 3dB. Due to the high power density spectrum on
TIMHz, 40dB of unwanted signal rejection is not going to do the job
satisfactorily. Imagine you are listening to a weak station of —40dB, and
a strong interfering station puts its carrier on the air at a level of 0dB; in
other words, it is 100 times stronger. Should the interfering signal fall into
the stopband of a 40dB filter, we could hear it at a level of —40dB, just the
same as the wanted signal. Therefore, we should aim for rejection levels
equal 1o or greater than 60dB. We select the msl a1 80dB, which constitutes
a compromise, because as the msl reaches its maximum at 100dB, the filter
slope becomes less steep. Taking a closer look at the graphs in Figs 10 and
11 or the listed figures in Tables | and 2, where a set of parameters is offered
for 3dB ripple filters, we can find out how complex, low down, steep and
irimmable an envisaged filter is going to be.
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Fig 9. 60Hz and 240Hz bandpass ripple responses: top, bw = 240Hz, 2-2dB
passband ripple; bottom, bw = 60Hz, 0-4dB passband ripple

Fig 10 and Table 1 give the starting point for 103 possible solutions if the _

problem had to be solved from a particular shape or steepness of the slope,
whereas Fig |1 and Table 2 provide the same number of solutions if it had
1o be solved from a quality factor (Qp) point of view. The highest Qp is
found in the last of the individually-cascaded second-order stages.

The normalized tw coefficient in Table 1 for an msl of 80dB can be read
across, starting with 7-5859. A rather gradual roll-off would be experienced
with only a third-order (N =3) elliptic filter, and the stopband frequency
(fs) will only reach its 80dB attenuation level al
fs = (fc*tw) + fe=(1,000%7-5859) + 1,000 =8,586Hz, an unacceptable
shape in our case.
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Nermalized transition width coefficient (TW)

Fig 10. Attenuation versus tw. Transition width for elliptic fiiters with 3-0dB
passband ripple (prw)

Table 1. Transition widths (tw) for elliptic filters with 3-0dB

passband ripple (prw)

MsL N=2 N=3 N=4 H=5 N= N=T N=8 H=8 N=10
30 1:9032 0-4581  0-1454  0:0502 0-0178 = - —= =
35 2-8202 0-6878 0-2331 00878 00344 00137 = — -
40 4-0558 0-9802 0-3466 0-1393 0-0589 0-0254 = = —
45 5:7129 1-3460 0-4884 0-2058 0-0923 00425 = = ==
50 7-9300 1-7986 0-6615 0-2885 0-1353 00657 0-0324 - —
55 = 2-3547 0-8692 (-3885 0-1888 0-09%5 0-0493 T =
60 - 3-0347 1-1160 0-5071 0-2533 0-1325 0-0710 0-0386 =
65 = 3:-8638 1-4067 0-6459 0-3294 01771 0-0980 0-0550 =
70 — 4-8725 1-7475 0-8068 0-4180 002297 0-1304 0-0754 0-0441
75 - 6-0981 2-1453 0-9918 0-5198 0:2908 0-1687 0-0999 0-0599
a0 = 7-5859 2-6085 1-2032 0-635 0-3607 0-2130 0-1288 0-0790
85 == 9-3907 3-1465 1-4440 0-7668 0-4399 0-2637 01623 0-1015
90 = — 3-7706 1-7173 0-9143 0-5290 0:3210 0-2005 0-1275
95 = — 4-4936 2:0267 1-0796 0-6285 0-3852 02437 0-1573
100 — -— 5-3307 2-3763 1-2640 0-7391 0-4568 0-2921 0-1908
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Table 2. Max 3tage pole-pair quality factors (Qp) for elliptic filters
with 3-0dB prw

MSL H=2 H=3 H=4 =5 N=6 N=T7 N=8 N=3 N=10
30 1:3566 4-0264 11-268 31-264  86-646 - — —

35 1-3333  3-6811  9-3237 23-253  57-845 143-B4 — - -

a0 1:3206 34687 8-1408 18-653  42-541 96-928 —_ —

45 1-3136  3-333% 7-3776 15-790  33-540 71123 - — -

50 1-3097  3-2455 6-8R49 13-901  27-838 55-588 110-92 - -

55 - 31873 65101 12:600  24-018 45-586 86-421 — —

60 = 3-1485 6-2594 11-675 21-349  38-801 70-394 127-63 =

65 - 31224 6-0796 11:001 19421 34-007 59-388 10362 -

70 - 3-1048  5-949) 10-500  17-992  30-508 51-537 86-950 146-62
75 - 3-0929 58536 10123 16911 27-885 45-757 74-944 122:67
80 == 3-0848 5-7833 9-8351 16080 25-879 41-391 66-040 105-26
85 — 30793 5-7312 9-6142 15-432 24-316 38-023 59-267  92-258
90 - — 56926 9-4432 14-922 23-084 35-380 54-010 82303
95 = — 5-6639 9-3100 14-517° 22-098 33-273 49-856 74-539
100 - - 56425 9-2060 14:193 21-303 31-576 46-528  6B-367

To the far right of Table 1 we read 0-079 as the tw for the attenuation
msl =80dB. Going up on the vertical axis it shows that we need N=10; in
other words, five second-order stages to get the stopband frequency
fs=1,079Hz. A very near ideal shape, only 79Hz away and 80dB down
—fantastic. Here the total stage count would amount to 4*5 =20 second-
order stages or, in lerms of components, a total of 20 ics plus passive
components—rather complex as an introductory project.

Also, if we look at Table 2 under N = 10and across to msl = 80dB, we find
that in this case the fifth second-order stage has the extremely high pole-pair
quality factor (Qp) of greater than 105. Because high values of Qp will have
a large spread of element values and become more sensitive to component
tolerances, these stages would not escape elaborate tuning and therefore are
not recommended for this project. As a rough guide, consider the following
figures for Qp as an indication of how much trimming or tuning might be
necessary in order to bring the constructed filter into agreement with its
calculated response.

Qp Component tolerances  Tuning or trimming requirements

0-10 R 5% and C 5% Practically none
10-40 R 1% and C 2-5% or 5% Very little
40-100 R 1%, measure C Necessary

100-150 R 1%, measure C Elaborate

The instruments required for the tuning process would consist of a set-up
including: audio generator, oscilloscope and frequency counter.

IT we search for Qp to be in a safer region, we find a seventh-order
filter (N =7) at 80dB down will have a pole-pair quality factor of 25-879,
say 26. The accompanying transition width factor for N=7 is given as
tw=0-3607 and will put the stopband frequency at
fs = (fe*tw) + fe=(1,000*0-3607) + 1,000 = 1,360+ THz; a much better prac-
tical solution to our problem, since N =7 only needs three ics, and the total
ic count falls to a reasonable figure of 4*3 =12.

Odd-order filters (ie N=3,5,7, or 9) offer a better performance for less
components, and for this reason are more popular than even-order filters.
Also, less calculations will be asked for. To build a seventh-order filter we
simply cascade three stages of second-order as in Fig 1(a), and add one
single or first-order stage, see Figs 1(b), 1(c), and 12. .

The audio output from either a headphone or loudspeaker terminal
already has sufficient amplitude, so no further gain from the filter is
required. Therefore, the overall filter gain (K) is chosen to be one or unity.

So far we have gathered the following design parameters:
fc=1,000Hz, as the LP1 cut-off frequency at minus 3dB;
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fs=1,361Hz, as the LPI stopband frequency at minus 80dB;

fc=880Hz, as the LP2 cut-off frequency at minus 3dB;

fs=1,197Hz, as the LP2 stopband frequency at minus 80dB;

fc = 820Hz, as the HP2 cut-off frequency at minus 3dB;

fs =603Hz, as the HP2 stopband frequency at minus 80dB;

fc=760Hz, as the HPI cut-off frequency at minus 3dB;

fs=559Hz, as the HP1 stopband frequency at minus 80dB;

N =7, seven orders are required, three second-order, plus one first-order;
prw = 3dB, maximum selected passband ripple width;

msl = 80dB, minimum stopband loss or attenuation;

K = | or 0dB, unity filter gain (same oul as in);

tw=0-3607, normalized transition width factor, common to all filters
selected.

Normalized lowpass filter data and calculations

The mathematical process to arrive at an elliptic filter response requires the
use of Jacobi elliptic functions [6], which are extremely tedious to calculate.
For convenience, the normalized case (wc=1 radian/s) of the transfer
functions in factored form is tabulated as lowpass data for the orders
n=N=2to 10. See extracted lowpass data in Table 3. (To follow in Part
2.) Available passband ripples are prw=0-1, 0-5, 1, 2 and 3dB, and the
msl, in most cases, is 30dB to 100dB in steps of 5dB.

TW is the normalized transition width which results, and A, Band C are
the actual lowpass filter coefficients or second-order factors, where the first
line or row of data corresponds to the first second-order stage or factor, the
second line to the second factor, and so on. In the case of an odd-order filter
(ie N=7), the first-order factor is given in the last line of data under C.

The next five columns contain valuable information for component
selection and the precise tuning or matching of the individual responses.
Presented are the pole-pair frequency coefficient (Fp), the pole-pair quality
factor (Qp), the stopband zero frequency coefficient (Fz) and, in the case
of passband peaking, the peak frequency coefficient (Fm) and its
appropriate level (Km) at which it occurs. If the peak frequency (fm) is an
imaginary number, then there is no passband peaking.

Altogether there are 545 listed filter solutions, containing 33 pages of
lowpass data like the one in Table 3, from which any elliptic filter may be
calculated to fit a particular response, including hp, bp and notch filters.
1 can supply lowpass data printouts for a small charge Lo costs.

From our given design parameters we can now find the appropriate
coefficients A, B, C and Fp (look up Table 3, under N=7, prw=3,
msl = 80).

There are 10 individual filter elements or component values to be found
for each second-order stage, four of which are arbitrarily chosen (C1, C2,
R6 and RR) and six resistor values (R1 to R5, and R7), where the formula
below apply. The calculations will have to be repeated three times (N =7 has
three second-order stages plus one first-order stage). Again the process
seems a tedious one, and you may want to skip this part and have a look
at Table 4, where all component values, design parameters, lowpass
coefficients, tuning data and comments are presented as a computer
printout for the 1kHz lowpass. Table 5 summarizes the 760Hz highpass
results in detail. (Tables 4 and 5 to follow in Part 2.)

In view of the intricate complexity of these calculations (minimum
maths), 1 am prepared to provide printed results like those in Tables 4 and
5 for readers who cannot get involved. A suggested format of info required
for a customized active elliptic audio filter design can be found in the
appendix, from which these printed results can be generated.

Biquad elliptic lowpass calculations
Calculate each second-order lowpass stage in turn, as per the following
step-by-step example: LP fc=1,000Hz.

(1) Find the circuit’s angular frequency wc=W =2*pi*fc=6,283-18Hz
(for ease of repetitive use).

(2) Find the pole-pair frequency fp = Fp*fc=0-52445*1,000 = 524-45Hz.

(3) Find the stage zero frequency fz=Fz*fc=1-626828*1,000=1,627THz
(rounded figure for tuning purposes).

(4) Select a standard value for capacitors C1 and C2. For moderate K and
Qp let Cl1=C2, preferably near
524-45=19-07nF.

Selected C1 =C2 = 10nF for all stages, because of size and availability.

(5) Select a standard value for resistors R6 and R8, preferably near 1/
(W*C1).

R6=R8=1/(6,283-18*10*1E-9)=15,9154.
Selected R6=R8=20k for all stages, because this choice brings all
other resistors very close to preferred standard values.

(6) R1=A/(K*B*C*W*Cl).

R1=2-646568/(1%*0-244509*0-275048* 6,283-18*10*1E-9) =
626-33k10.
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1E4/fp. Cl1=C2=10,000/

(7) R2=1/(K*Fp*W*C2),
R2=1/(1*0-52445%6,283- 18*10*1 E-9) = 30- 35kQ.
(8) R3=1/(Fp*W*C1).
R3=1/0-52445*6,283-18*10* 1E-9)=30-35kQ.
(9) R4=1/(B*W*Cl).
R4 =1/(0-244509%6,283- 18*10* 1 E-9) = 65-09k .
(10) R5=(A*R6)/(K*C).
R5=(2-646568%20,000)/(1*0-275048) = 192-44kQ.
(11) R7=(CI1*R3)/C2.
R7 = (10*¥1E-9*30,350)/10* 1 E-9= 30-35kQ.

Repeat calculations for the second and third stages, starting at (2), since
fc remains the same. The formulas above are used for all biquad elliptic
lowpass filter calculations.

The first-order stage in our case has unity gain, therefore the inverting
input to the selected op-amp can simply be linked to the output of the same,
(pins 8 and 9, see Fig 1(b)), where CI is selected Lo be 10nF.

(12) R1 =1/(W*C1*C)=1/(6,283- 18*10* 1 E-9*0- 152661) = 104-25kQ2.
R2 and R3 are only necessary, should more than unity gain (K> 1) be
asked for.

(13) R2=(K*R1)/(K-1).

(14) R3=K*RI1.

A first-order stage only produces a pole and no zeros, where the
frequency is:

(15) fp=Fp*fc=0-390719*1,000=391Hz.

Select standard value resistors and capacitors as close as possible to the
calculated values.

TO BE CONCLUDED

A DX TRAILER

David A Reid, GMOBZF*

WHEN | DECIDED to build this trailer, | thought that it was going to be
a difficult and painstakingly expensive job. But | was wrong, it has turned
out to be an easy (or relatively so) and enjoyable experience.

4-block rubber
suspension

Hub for 'Mini' wheel

Fig 1. The basic chassis

David Reid was licensed as GM6JLQ in 1982, and became GMOBZF
in June 1985. From 144MHz dxing in 1982, his interests now cover the
range 3:-5MHz dx to 1-3GHz—rtty on 144MHz; cw on all bands,
receiving on 50MHz, and transmitting on 3-5, 14, 21, 28, 70 and
144MHz. He received the G-QRP Club award as the first Class B to
work 50 stations with his variance as GMEJLQ. He is amember of the
Clyde Coast Raynet Group; and the Helensburgh ARG, of which he
is secretary. He is a microelectronics engineer by profession and is
very interested in computers and radio interfacing.

*28 Bainfield Road, Cardross, Dumbarton G82 51Q
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Like most hams who enjoy working dx from the nearby local hills, | had
dreams of having a portable tower system, and I set about the task by
finding a suitable chassis. This didn't take long—a visit to the local pub
to pick the brains of the experts on the subject (and of course the good ale)
proved very worthwhile. By the next weekend I was the proud owner of a
4 by 6 5ft (220 by 980mm) maze of angle-iron and mini wheels (Fig 1). I had
already decided to look for a chassis with mini wheels, rather than trailer
wheels, because they are much cheaper and more plentiful. High-pressure
tyres were not really necessary, as the total weight was estimated to be less
than 5001bs.

Removable
crossbar

/ l
2in(50mm) ball
coupling from

\ \\ o old caravan
ey \

Fig 2. The first design

The owner of the repair shop from whom I had bought the chassis let me
work on it there, so I had access to some tools and knowledge. Within a few
days the beast was ready for the road, and I tied a numberplate to the back
and slowly drove the four miles to my home QTH. On the following
weekend | went to the local scrapyard to find some suitable angle iron. Then
the big job started. After asking a lot of questions about design, weight, size
and feasibility, I decided on the design (Fig 2), and based the trailer around
the material I had on hand.

.. 0ld base hinge system

\

Z...New and final site for
hinge plates

we= T e i h=3/16'(5mm) thick
metal plate

ﬂ=\\

Fig 3. The modified design after relocating the tower base

At first 1 wanted the tower in the middle of the trailer, but that proved
difficult from a balance point of view. So I changed the design and put the
tower base at the front of the chassis in the **A’’ frame (Fig 3). The next
step was to weld the chassis and the two back uprights together; 1 used a
100A electric arc welder which seems to have done quite well. [ must stress
that if you have done little or no welding, do not attempt to do this job
yourself; find someone who can weld to do it for you—your trailer
depends on the joins staying welded together.

With the two uprights in position I measured the angle and length of the
last two pieces of 2-5 by 0-25in (63 by 6-3mm) angle-iron and cut them
appropriately. I used a gas welder, but it is possible to do the job with a
hacksaw. When they were ready I placed them in position, checked that the
uprights were true, and welded the sides in place; thus providing a sturdy
framework. Next I cut the 2 by 0-5 by 48in (50 by 12-6 by 220mm) resting
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bar of hard steel to fit in the slot made by the uprights and the angle-iron
meeting at the back of the trailer.

The flooring and sides were next. | measured the number of 6 by 0-75 by
72in (152 by 18-9 by 1,830mm) standard sized boards required, and
obtained them from the local sawmill. I placed the boards where | wanted
them: eight on the floor of the trailer; two on each side; two at the back and,
because of the slope on the front, four boards for that. One of the
floorboards had about 2in (51mm) cut off so-that there was a breathing
space between every board. The side boards were cut at the front to match
the angle of the framework on each side, and the back and front boards
were cut to size. All the holes for fixing the nuts and bolts were drilled, and
the boards were then given three coats of wood preservative.

The lights were mounted on the bottom piece of wood at the back of the
trailer, and the two red triangles were put on the top board. These boards
are both removable so that the tower can lie flat on the floor of the trailer.
The tower itself is made up of two sections of galvanized steel triangular
lattice, 10t long by 18in (3-730 by 457mm) wide. When in the transport
position, the tower sections lie along each side, tied to the frame with the
guy ropes.

Side view

U

Fig 4. Site and base view of lower end of tower

The base of the tower is a hinge system devised by Paul, GM6PZ, for the
Helensburgh ARC tower, and as it had proved very sturdy and reliable, 1
used the same system on the trailer. It consists of three legs welded onto the
bottom section of the tower (see Fig 4) and likewise on the baseplate with
bolts as hinge-pins. The base, a sheet of 0-25in (6-3mm) plate steel, was
welded 1o the “*A’ frame chassis and is very sturdy.

The whole trailer is stablized by feet which drop down and are tightened
when the trailer is level. The tower is usually guyed for safety, though it is
quite stable when freestanding (Fig 5). The trailer is universal, as it can be
used as a normal trailer by just removing the towers and bolting on the front
panel, and (excluding the tower) cost less than £100.

Section of tower
in position

ke =
1;:.3‘___)3':** Tower resting on
S | \\\\cross-bar
%

e

Fig 5. The positions of the tower when raised and when lowered

My sincere thanks to Paul, GM6PZ; Allan, GM6JOA; Kip and the
Helensburgh ARC for letting me use them as a guinea pig for my
experimental models of the trailer. Anyone wishing to build a trailer and
who wants advice or help, should contact me at the address given at the foot
of page 103. ]
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Technical Topics o pu tomies csva

AMATEUR RADIO means different things to different people and | would
not wish to give the impression that only the do-it-yourself, home-
constructor is the true inheritor of the legacy of the experimental era.
Indeed 1 would readily admit that it is the enjoyment of manual cw
operating that primarily has maintained my own interest in the technical
aspects of radio communication over the years.

Morse and the deaf

Then again there is the special bonus that the hobby can give to
handicapped persons, including the house-bound, the blind and the deaf
and hard-of-hearing. In each case, two-way radio provides the means of
communicating virtually on an equal basis with the rest of the world.

In the December **Mailbag’, Professor Alex Comfort stressed the
potential value of the morse code in the field of medical robotics for the
severely handicapped. Morse, he stressed **has a lar greater potential as a
language interface for the disabled than most of the experimental systems
seem to realize.”” If you missed his letter **Radio and medicine’” turn to the
December issue, p922.

By coincidence, a few weeks before it appeared | received a very long
letter from Nigel Neame, ex-G2AUB, who urged me, on the basis of his
experience over many years of increasing deafness, to stress the
international importance of cw communication for the déaf. For many of
the hard-of-hearing, morse is the only aural means of communication. Even
for the profoundly deal it is possible to receive morse by means of a
vibrating sensor etc. Nigel Neame would like to see morse taught in schools,
at the very least in all schools for the deal. Because of their handicap many
of the profoundly deaf cannot afford all-singing, all-dancing transceivers,
but could manage a simple cw-only hf rig of the classic **beginners style™
that 1 have often suggested in 77, which can still bring plenty of interesting
cw contacts on the lower hf bands.

He writes: **CW enables a licensed deafl amateur 1o communicate on
equal terms with any other person virtually throughout the world. The
words ‘on equal terms’ are most significant, since there is no other means
of direct human 1o human communication available between the deal and
non-deaf apart from ‘signing’ and lip-reading—and how many non-deaf
people learn those skills?""

He would like to see frequencies reserved lor deal operators, though this
would, I suspect, not be necessary except perhaps on 14MHz.

It is extremely good news for all handicapped persons that the RSGB
intends establishing some 70 local centres where it will be possible to take
the morse examination. Ex-G2ZAUB feels that more information should
be published on simple, *‘kiss’’ receivers, transmitters and transceivers
that could be built within the limited budgets of many handicapped
people.

(a)

q\

(3)

A
k4

0}3_5{"\.&
+ -
A
T +
Variable
RF
?E;_szucp\fp}iy f \ 0-20vdc wattmeter (b)

—_ I

Fig 1. The simple rf wattmeter described in QST (November 1979) by James
Kennedy, W7MID (see TT February 1980). Suitable as shown for use up to
about 30MHz al powers up to 5W. Two small pilot bulbs {6 to 9V, 0-15A) form
part of a 50! dummy load and are mounted in a lightproof enclosure about 3in
from the face of a solar cell. M1 is 1mA fsd meter. R1, 2 and 3 are 1000 2W
carbon resistors. Calibrated against dc as shown in (b). The scale is likely to
be compressed towards fsd and maximum sensitivity at fairly low output
above a minimum threshold
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Fig 2. W9QB’s 5W rf wattmeter suitable, with careful construction, for use to
144MHz and above

Dummy load/power meters
While all must admire the sheer ingenuity of the design by lan Braithwaite,
G4COL, of his “Accurate rf power meter for the hf bands" (Rad Com
December 1985, pp924-930), | could not help feeling that it of fended against
the **kiss"" concept (keep it simple, stupid). With a component list filling
hall-a-page, digital read-out ef af it seemed to require a lot of effort to
achieve the claimed accuracy of + 10 per cent for a range of 40 to 400mW.
How much simpler, yet providing reasonable accuracy, is the technique
of measuring the voltage across a maiched dummy load—provided the
analogue meter scale is calibrated correctly. Alternatively, if you want to
use optical methods, there is either the traditional ‘‘grease-spol
photometer'” or simply the use of a solar cell calibrated against de: Fig 1.
A number of dummy load/power meters have been described in 77 and
ART, and a recent design by Harry Neben, WI9QB, specifically intended for
144MHz handhelds, appeared in QST March 1985: Fig 2. With care, W9QB
reports that even with paralleled 0- 5W carbon-composition or film resistors
it is possible 1o obtain low swr (indicating minimal inductance in the load)
throughout the vhi range. At hf, construction would be even less critical.
Many years ago Dick Halls, GIEIW, provided very useful notes on this type
ol combined power-meter/dummy-load, that can indicate power output to
within about 10 per cent of true value and is capable of being used from
50Hz to about 144MHz: Fig 3.

RFC RFC 'R 1
1
{ 1
I
|
|
|
1
1
: |
Input — S H I
il 1005 J Ao !
Scope Ext ! I
jack meter 1 g
Load jack H
H
]
. 1
P — !

Fig 3. G3EIW's general-purpose power meter/dummy load. A single diode of
suitable piv could be substituted for D1, D2 and D3. The scope jack will be
found useful for ssb applicalions

He simply measured the peak voltage developed across a non-inductive
matched dummy load. In order to convert the voltage into watts, a high-
resistance voltmeter can be built into the unit and calibrated in watts.
Alternatively, it is quite practical to use an external test meter with a
conversion table as shown in Table 1.

It was pointed out at the time that the only constructional precautions
are to make the load *'look™ like lossy co-axial cable 1o the transmitter;
to screen the detector from the load resistor to avoid direct pick-up:
and to provide effective decoupling to prevent pick-up on the meter
wires.

105



Table 1

WR=V?
w R v v V peak
1 70 70 8.32 11.6
5 70 350 18.7 26.2
10 70 700 26.2 36.8
20 70 1400 374 51
30 70 2100 45.8 63.5
40 70 2800 52.9 725
50 70 3500 59.2 83
60 70 4200 64.8 N
70 70 4900 70.0 98
80 70 5600 748 104
20 70 6300 79.3 111
100 70 7000 836 116
120 70 8400 91.6 127
150 70 10,500 102.5 143
200 70 14,000 1183 . 165
0:75 70 52 7-2 10-05
0-5 70 35 58 8-05
0-25 70 175 4-05 5:65

From the basic power relationship, W = I’R and W =1 x V it follows that
W x R = V?, A typical table of values is constructed as in Table 1, extending
over the power range to be measured, the final value being the peak V to
be used as an indication of power. If a built-in meter is to be used this should
have an fsd current not greater than 200uA, and a suitable series resistance
can be calculated from volt range required/fsd current in amperes. For
small increments of meter deflection and to take any inaccuracy in the series
resistor, the damping resistor across the meter coil could be varied by up to
10 per cent of its nominal value.

A new scale can be constructed once the fsd is known in terms of volts
and will be linear.

In his original unit Dick Halls used a 67-79Q Morganite non-inductive
high-wattage resistor. However, it is quite possible to make a 100W load
using six 1 W resistors in an oil-filled jam-jar, as described by F Lees, G3PD,
(TT May 1984, p404). For low-power, as in the W9QB unit, the resistors
can be air-mounted.

A note about this general type of unit has come recently from Chris
Trayner, GAOKW. He writes:

“One often uses a dummy load with an attenuator attached and a diode
rectifier and capacitor following that. This allows one to ‘take a snifter’ and
measure the power dissipated. With a built-in meter the scale can be
calibrated to provide a reading in watts. But, commonly, use is made of a
general-purpose multimeter and then it is necessary to perform a calculation
to deduce the power.

““My suggestion is simply that a suitable choice of the attenuation ratio
simplifies the arithmetic, by making the power in watts numerically equal
to the attenuated voltage (in volts) squared. For a 50Q load, for example,
the ratio should be 7-07:1, for a 75Q load 8+65:1. In practice these ratios
can be approximated.

““The maths can readily be verified; in general the ratio should be the
square root of the impedance in ohms. Fig 4 shows the use of 5-6k{? and
3k resistors with a 502 load.””

Fuses and safety

At one time it was common practice with mains-operated equipment to use
twin mains-lead, no earth-wire, and a fuse in each lead to cope with the
reversible mains plugs. Mains practice on the Continent differs in several
respects from UK practice, and the use of two fuses continues to be a
common, indeed sensible, precaution where plugs can sometimes be
reversed.

In the October TT (Fig 7, p785) Robin Greenwood, G3LBA, who is
licensed also as PA3ACQ and operates normally from Holland,
incorporated two fuses in his high-current ‘‘hexfet’" psu, one in the live
(““phase’") lead and one in the neutral lead.

From -y
transmitter M=

33kD
5002 {31 O

1 Meter
. r

Fig 4. GAOKW suggesis that a suitable ratio attenuator can simplify the
arithmetic of a simple power meter
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This has prompted Chris Trayner, G4OKW (64 Sydney Sireet,
Brightlinsea, Essex CO7 OBE, telephone 0206 303931) to comment as
follows:

**This practice may be sensible on the Continent where often plugs can be
reversed, but could represent a safety problem in the UK: if the *neutral’ use
blows first it could still leave mains voltage reaching the equipment, etc. But
I have been unable to verify that this practice is ‘dangerous’ and possibly
evenillegal. Neither the IEE’s Wiring Regulations nor BS415 appear to cover
this point, and indeed there are still UK designers continuing the practice
(possibly on the grounds that not all ac mains sockets are correctly wired
—G3VA). Although most of my colleagues agree that there is a safety
hazard, nobody can quote any specilic regulations. Can anyone point to an
official regulation covering this practice?"

Old technology that doesn’t die

One of the difficulties that arise from all the new technology that has
flooded into the amateur radio world in the past couple of decades is that
it has not entirely replaced the old.

The thermionic valve power oscillator completely displaced, in a matter
of a few years, the spark coil. But the valve is still very much with us, at least
for high power, even though all-solidstate radio and television broadcast
transmitters are now available up to about 50kW mf and 5-10kW and even
S0kW vhf. However, the manufacturers, if pressed, will admit that many
problems have marked the development of solidstate broadcast trans-
mitters, not least the vulnerability to the effects of lightning discharges.
There also remains an economic cross-over that still makes the valve
approach less costly beyond a certain level—Marconi for instance in
relation to vhf television put this at around 2-5kW. For amateur linear
amplifiers it is probably a few hundred watts p.e.p.—and it is still
possible to make a low-cost valve linear more linear than a low-cost
solidstate linear!

One consequence of all this is that not only old-timers but also many
newcomers, more especially those interested in hf, still need 1o know a good
deal about valve principles and practice. And as valves, particularly high-
power valves, steadily become more and more costly so it becomes more
and more advisable to learn how 1o ensure that we get the maximum life
from them. TT June 1982, p498 had something to say about *‘the use and
abuse of valves'’ with emphasis on careful control of the voltage applied to
thoriated tungsten filaments.

But it is perhaps appropriate to recall how excessive heat and electrode
dissipation affects the life of valves and 1o note that the gradual and almost
inevitable loss of cathode or filament emission is not the only problem.

“Soft’ valves

Basically, as cathode emission falls, so does the gain (mutual conductance).
In many applications this means that to restore the gain, the bias applied
to the grid is lowered—automatically or manually—and current rises.

This not only increases the rate of cathode deterioration but the added
heat will tend to liberate the traces of gas which inevitably remain **bound””
to the metallic parts of the valve, producing positive ions which may poison
the cathode or cause negative (reverse) grid current. In other words, the
valve becomes increasingly ‘‘soft’’ with a tendency for the anode current to
rise causing further overheating.

Early valves and cathode-ray tubes tended to be “*soft” even when new.
But quite early on techniques were introduced that made it possible for
valves to be produced that had a *‘hard” vacuum and a *‘getter” to
maintain this under normal conditions.

In order to provide as near a vacuum as possible, valves were heated by
passing them through a heated chamber, and by the use of rf heating while
the air was being withdrawn. Despite this, a small amount of gas usually
remained occluded in the assembly, and later may be released when the
valve becomes hot in operation. To remove virtually the last traces of free
gas, some barium or magnesium called the **getter” was usually evaporated
within the valve envelope just before sealing, fired by hff eddy currents.
After evaporation this tended to condense on the envelope near the getter-
holder (the small metal holder welded to the electrode assembly). In the
"forties and 'fifties the glass **foot”" with connecting wires pinched in, gave-
way o the pressed-glass base with stouter wires moulded into the glass base
serving as lead-in wires and valve pins.

Even with correctly applied gettering a small amount of gas usually
remains and can be released by overheating.

Normally the flow of grid current through the mandatory grid resistor
produces a negative bias on the grid. But should a negative grid current
flow, the grid resistor produces a positive bias (or reduces the negative bias)
resulting in an increased space current and internal dissipation within the
valve.

To quote from a long-out-of-print 1948 RSGB publication, Valve
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Technigue, reversed or negative grid current can arise from three causes:
(a) Internal leakage paths within the valve or its base. (b) Positive ion
current, due to faulty vacuum as traces of free gas are released from the
metal structure (ie the valve becoming “‘soft”’). (¢) Electron emission from
the grid (grid emission). All these factors tend to increase with an increase
in the valve operating temperature. As increased temperatures result from
increased dissipation, such defects, once developed, tend progressively to
become increasingly serious.

The first signs tend to be excessive anode current (sometimes rising
progressively after the valve has been switched on for a time) and/or heavy
damping of the input circuit, so that there will appear to be lack of drive
from the preceding stage. By the time the problem is spotted it will usually
be irreversible and the valve has to be replaced. But it needs Lo be stressed
that the problem is unlikely to arise if due attention has been given to the
following points:

(a) Ensure the filament or heater voltage is within the specified tolerance.
This is usually 35 per cent but it is better 1o keep to +3 per cent for
thoriated tungsten filaments and longest life is achieved by careful
regulation and management of this supply, at 95% of the nominal voltage.
Such a procedure, while specifically aimed at delaying loss of emission, will
also help prevent the valve becoming “*soft”’.

(b) Do not permit excessive dissipation. Make sure you understand
particularly in Class C stages the difference between power input and power
output (power dissipated internally is the difference between the two). In
other words check that the valve is operating within the correct
characteristics for the application concerned.

(¢) Limit the total dc resistance of the grid-cathode path to a safe value.
This need may be less obvious.

Valve Technique suggested that where a safe value is not included in
manufacturer’s data, a rule-of-thumb guide is:

Fixed bias: total cathode current (mA) times grid resistance (in megohms)
should be less than 5.

Automatic cathode bias: total cathode current (mA) times grid resistance
(in megohms) should be less than 25.

Where several valves are connected in parallel or push-pull with a
common grid resistor clearly the total cathode current of all must be
considered.

With, for example, a set of three matched 6146 valves for an FT102 now
costing around £40, it is prudent to pay attention to the type of good
operating practice that prolongs active life. Valves, properly treated, can
give good, rugged service over many years. | recall the old Dollis Hill Post
Office Research Station developing valves for ocean cable repeaters having
a guaranteed continuous life of 20 years. | suspect that many ordinary
valves are still giving good service after 40 or 50 years use in receivers
(certainly some are at G3VA!).

There is a growing interest in collecting and restoring early broadcast
receivers. One of the best private collections is that of Gerald Wells (Vintage
Wireless Museum, Rosendale Road, West Dulwich, south London).
Recently, at an IEE lecture on *‘The history of sound broadcasting’' given
by Dr G.J. Phillips, Mr Wells announced that he hopes soon to have the
necessary equipment for rebuilding old valves, including replacing burnt-
out filaments and re-vacuuming. It created more interest than any new
semiconductor device could hope to arouse!

“Project 6L6"

It is not only in the amateur radio field that the younger generation is
showing a diminishing interest’ in *‘kitchen table'’ home-construction of
equipment. It applies virtually to all electronic hobbies, particularly since
the large-scale introduction of personal computers, and is reflected in
falling circulations of many long-established magazines.

Conversely there is a growing nostalgia among old-timers for the days
when a simple transmitter could be put together in an evening and an
0-v-1 or l-v-1 receiver could cope with band conditions (as indeed direct-
conversion can still do reasonably well on the lower frequency bands).

Dean Manley, KH6B, writing from Hawaii, draws attention to the fact
that 1986 is the 50th anniversary of the introduction of the once highly
popular 6L6 beam tetrode valve by RCA Radiotron. It rapidly became
popular not only for its intended audio applications but also as a crystal-
controlled power oscillator which when run at about 20 to 25W input could
put out a very effective signal on 3-5, 7 and (in a tritet configuration) on
14MHz. QST May 1936, mentioned the 6L6 for the first time; the following
month showed the use of a 6L6 as a crystal oscillator. As KH6B puts it:
““The rest is history". The 6L6 soon led to the 807 beam tetrode intended
for either af or rf applications and the host of later single and double beam-
tetrodes.

KH6B is seeking to encourage a Project 6L.6, not only to mark the golden
jubilee but also to revive interest in simple (*‘kiss’’) rigs as club projecis etc.
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He writes: *‘1t seems only natural for amateurs to build and experiment. A
simple rig with a 6L6 would fill this bill. Building your own rig is half the
fun. The other half is putting it on the air and convincing the disbelievers
that you’ve really a metal 6L6 or glass 6L6G in the final, then taking the
rig along to the local club and enticing others into the homebrew game."’

Such rigs are not necessarily confined to cw. Amplitude (Heising)
modulation of a crystal oscillator is not recommended practice, but many
did it. A few brief contacts, just Lo prove it still works (and can be received
as ssb), would hurt nobody. Indeed there is little reason why a.m. should
not be reintroduced more widely on 1-9MHz or 29MHz. The 6Véco 6L6/
807pa combination is better than a power oscillator.

One would like to see Project 6L6 extended to include, as a next step,
“*kiss"" forms of solidstate. One has to accept, even if reluctantly, that the
old order changeth. Even RCA, itself responsible for so many major
contributions to radio engineering (not to mention the AR88D!), is being
merged with General Electric (USA).

Axeman spare that tree!

Les Moxon, G6XN, has been busy developing a delta-loop beam intended
for the long-path to Australia on 7TMHz ssb, subject to constraints imposed
by lack of space and the need to minimise visual impact. In this connection
he writes:

*‘Compared with my previous QTH, results with vertical polarization
have been poor. | estimated my signal to be al least one S-point worse,
relative to horizontal polarization, and sometimes considerably more
depending on the placement of the vertical element.

“The factors involved are trees and sandy soil. | feel there is an urgent
need for more research into the effect of trees near a vertically-polarized
antenna. | did a few crude experiments, scaled to 28MHz, and found
marked ‘shadows’, often to one side of a tree rather than directly behind
it, although proximity of pylons and power lines may have confused the
155U€.

“Even with an array of two vertical elements on TMHz, | was not able
(except for one or two dubious reports) to improve on the performance of
a simple inverted-vee dipole with its apex at 37ft.

““This has led me to investigate the design of horizontal (fixed) beam
arrays suitable for ‘burying’ in trees, and 1 have been surprised by the
completeness with which the tree appears to have ‘swallowed’ the antenna
without absorbing the power.

*‘In this antenna, which is along the lines of my carlier contributions to
TT, 331t horizontal tubing elements, 44t above ground, are end-fed with
411t of 18swg aluminium alloy wires dropped to a point 6ft above ground.

“*With the current nulls coming in the centre of these wires all radiation
should effectively come from the horizontal element ‘top’. (See TT March
1985). **This involved a tricky bit of tree climbing but I was able to enlist
the services of a tree-surgeon’s apprentice who works on his own account
at weekends; an idea that | recommend to others having ‘unclimbable’ (to
them) trees in their gardens.

““To use such assistance to bes! advantage it is necessary to adopt an
antenna array that is basically simple and does not require tuning before
erection, hence my use of loops with open-wire stubs. By good planning in
advance of the entire operation, the antenna cost me £25 (three hours work)
a lot less than a conventional, commercial ‘beam’ antenna. And although
my initial requirement was for 7TMHz only, the loops are, in effect, IOMHz
loops, so there is no problem on that band; on 14MHz performance (gain)
equals that of my ‘Claw’ array (77 March 1985) at the same height. I hope
shortly to phase the two arrays together and so get an extra 3dB gain''.

It is hoped to discuss this **claw in a tree’’ antenna in more detail over the
next few months. The point we are trying to make this month is the
significant effect of trees on vertically polarized signals, yet they have very
little effect (and can be very useful as supporis) with horizontal polarization.

Vertical antennas and real earth

How many times have you read articles that start off by emphasizing that
vertical antennas provide omni-directional low angle radiation and are
therefore ideally suitable in the absence of a beam array for dx operation.
Indeed if you listen with a good vertically-polarized antenna you can be
reasonably sure of hearing any good dx that’s going. It’s only when, too
often, the dx lails to come back to you and instead works someone with a
horizontally-polarized dipole that doubts begin to creep in.

There’s nothing basically wrong with a quarter-wave monopole, a half-
wave vertical dipole or a i\ vertical etc. With radials, earth mats or
counterpoises there is no reason why it should not put out most of the power
you feed into it. Often the ground plane proves a really excellent medium-
distance antenna and gives you the added bonus that the reports you are
given are often two or three S-points above those you hand out to the
stalions you contact.

107



0 777
5 B R R RN
2 egalery, ..:.:.0.0.0.0.0. S oo
* L "y
- 1 0 w . i
o
b 15~ 3
20
4
25 -

Fig 5. Tyrical section of earth’s crust showing Eeological strata with several
layers of different electrical conductivity. (1) Alluvial soil having relatively
good conductivity (about 20 x 10 ' emu. (2) Sandy soil about4 x 10 emu.
(3) Chalk about 10 x 10 emu. (4) Young rock about 1 x 10'*, Sea water has
conduclivity about 4 x 10", ie about 4,000 x 10 Effective conductivity
depends upon depth of penetration of the earth currents and is thus a
function of frequency: the higher the frequency the more the current will be
concentrated in the uppermost levels. (From “The ground beneath us”
G3HRH, 1966.)

If you operate maritime mobile you are likely to find that a 30-f1 all-band
vertical really does live up to the claims of excellent dx performance. By
now the penny will have dropped. With a ground plane consisting of
conductive salt water you can confidently expect to achieve excellent low-
angle radiation. In country areas in those parts of the UK that have good
earth conductivity, or for the chap who can establish an earth mat
stretching out for several wavelengths towards a desired direction, the 14/
21/28MHz vertical is an excellent dx performer. See Fig 5 and Fig 6.

It is for the many of us who live in urban areas, or arcas of poorish earth
conductivity that the low angles are not achievable on transmission, though
remaining reasonably unaffected on reception—a notable exception to
the theory of reciprocity of antennas that seldom gets mentioned.

It is difficult, of course, to find out (except by frustration) the vertical
radiation pattern of an antenna above *‘real earth’’. The professionals who
measure such patterns by flying aircraft around the area take care not to
locate their vertical antennas for long-distance working in areas of poor
conductivity or where the signals are likely to be affected by the many
vertical structures that clutter our sites (trees, houses, electricity pylons etc).

On 14MHz and above, provided you can get a horizontal dipole 25ft or
more above ground and in the clear, it will generally out-perform a vertical
antenna unless you live in an area of extremely good earth conductivity or,
conversely, in an area of extremely poor earth conductivity (where
effectively the supergain ‘‘image" is not formed). This can apply also to
antennas for 1'8 to 7TMHz. Peter Chadwick, G3RZP has pointed out that

3

Fig 6. Rough ground conductivity map of the UK (figures quoted are for

1 -%MH:}. Conductivity is moderate to good in central and southeast England,

poor in London, west and northwest. Urban areas tend to be of lower
conductivity than farmland and rural areas
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Fig 7. Vertical plane radiation characteristics of small-scale model antenna
with effective groundplane
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Fig 8. Vertical plane radiation characteristics of full-scale model of the
biconical monopole antenna of Fig 10. Ground conductivity 8 x 10 mho/m.
Note the much higher angle of maximum radiation

his late father’s **G8ON'" antenna tends to perform better in areas of very
poor conductivity, than in more conductive areas. The problem with
verticals is mainly in areas of medium or poorish ground conductivity or
where there are trees and other vertical structures.

Digging back in the literature to 1963, before the days of computer
simulations, 1 found a set of diagrams relating to a broadband hf biconical
monopole developed for the Royal Navy that does show very clearly that
low-angle radiation is not an inherent feature of vertically polarized
antennas: compare Figs 7 and 8. )

This design, and the associated vertical radiation patterns, come from
“*Some factors influencing the design of broadband hf monopole aerials®’
presented by H P Mason at the 1963 IEE Convention on hf communication
(I1EE publication ED4, ppl114-20). This antenna was designed 1o cover the
range 10 1o 26MHz with a support pole of the order ol 25ft and 36 ground
radials: Fig 9.

The conductors were 7/19swg cadmium copper wire to a total semi-
perimeter length of 25ft 10in, including the terminating sections. The wires
were spaced equidistant around a concentric steel supporting mast of lin
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Fig 9. General arrangement of biconical monopole antenna designed for
broadband operation

radius . . . for structural reasons it was found to be of advantage Lo make
the height of the lower cone less than the upper, in this instance the slant
height ratio of the upper to lower cones was 2+ 6:1. Added rigidity was given
to the conductors by fitting horizontal wires at the point of maximum
diameter and maintaining the correct section by the use of insulated radial
stays. The whole structure was supported upon a special low-loss insulator
and base-plate assembly, designed to produce minimum discontinuity to the
terminal characteristic. Connection to the feeder was made by means of a
conductor, mounted concentrically within the insulator. The associated
ground conductor system consisted of 36 equally spaced radial wires of 7/
19swg. It was claimed the system could be designed to match either 502
(lower cone half-angle 38-5°) or 75Q (lower cone half-angle 23-2°) to cover
bandwidths of the order of 2-6:1 without any matching or tuning units with
swr not exceeding 2:1. Operational designs covering also 4 to 11MHz and
2 to SMHz were developed.

Polarization and meteor scatter
The increasing use of meteor scatter burst systems by professionals as well
as by amateurs is causing a number of research establishments to look more
closely at the propagation characteristics. John Wilson (ex-GBKIS) draws
attention to a recent report (Electronics Letters, Vol 21, No 24, 21
November 1985) from H Nes of the Shape Technical Centre at The Hague.
Nes notes that several of the finer details of this type of forward scatter
remain either unpredictable or unexplored. He writes:

“‘One such area of uncertainty relates to the polarization properties of the
echoes. Classical theory predicts that the performance should be the same

Vertical

Hm—

¥Y-channel

Transmitler Receiver

for horizontal and vertical polarization, but definitive experimental
support for this has been lacking.

““A 40MHz carrier was transmitted from Tangen Fort, near Oslo and
received in The Hague, a distance of 850km. The transmitting station
comprised a kW transmitter, a power splitter and a crossed Yagi antenna
on a glass-fibre mast on a 40m cliff overlooking the sea. One 5-el Yagi was
mounted for horizontal polarization and one for vertical polarization,
arranged for horizontal, vertical or circular (90° delay) polarization. An
identical crossed Yagi on a 40m tower overlooking flat countryside, a two-
channel receiver and an oscilloscope in the x-yv mode (Fig 10) with the
dynamic patterns video recorded and studied in detail.

““Measurements in June 1985 included about one hour of video recording
for each of the three modes . .. For transmission with horizontal
polarization the received echoes were Lypically also horizontally polarized
with a deviation of about +20°,

**Long-lasting echoes (as usually exploited by amateurs not using
computer-controlled probing systems—G3VA) were characterized by the
reception of random polarization, the randomness starting approximately
one second after the creation of the echoes.

“With vertical polarization, vertical polarization was usually received for
the first second, then random polarization. With circular polarization,
ellipses predominated, the ratio between horizontal and vertical axes being
approximately 1-5, corresponding to 20 log (1-5)=3-5dB.

“‘Conclusions to be drawn are: (1) typically (on short echoes) the received
echoes have the same polarization as the transmitted signal; (2) horizontal
polarization performs 3-4dB better than vertical polarization."’

Most amateur ms is already made with horizontal polarization, but these
measurements confirm the advantage so gained, particularly on short
echoes.

More signal-frequency crystal filters

Since the item on signal-frequency crystal filters (77 July 1985, pp541-2)
Peter Hayleu, G3IPV, has continued his work and, like a true
experimenter, has introduced a number of variations and second thoughts.
The most important of these has been directed towards making the front-
end crystal filter tunable over a limited section of a band using the crystal
“pulling” techniques associated with variable crystal oscillators (vxo). A
steady stream of ideas have come from him to the extent where it becomes
a little difficult to determine which ideas have been carried forward and
which have been abandoned!

However it seems safest to start at the end, and report his latest technique
for a 3:5MHz tunable filter that uses electric-field coupling between two
toroids spaced about 2in apart. Fig 11 shows his basic arrangement,
together with winding details etc, for tuning ranges of 25kHz and 50kHz.
He believes this arrangement should prove to be the end of the road in basic
design, though he intends to continue work on more complex multi-section
filters.

It would be interesting to know the insertion loss of such a loosely
coupled filter, although in view of the high external noise level on 3-5MHz,
insertion loss is of only minor importance on that band when used with a
low-noise receiver: it is signal-to-noise that matters on 3-5MHz and the
insertion loss affects external noise and signals equally.

G3IPV has also been experimenting on the use of tunable signal-
frequency filters for ssb operation, using stenode-type boosting of the

Signal
output

2in

C

(b)

Fig 11. Latest version of G3IPV's tunable signal frequency crystal filter for
3-5MHz. Toroids Siemens KO618X001 from Electrovalue, Surrey. Fora tuning
range of 25kHz wind 51t 24swg enam copper wire (about 50 turns). Fora tuning

HHJI_'

90 Horizontal

X-channel

Fig 10. Measurement system used to check polarization of signals received
via meteor trails. Arrangement shown for circular polarization
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of 50kHz wind 71t 24swg enam copper wire (about 70 turns). Trimmers
25pF airspaced vane. Crystals 3-5 to 3-810MHz (as required) HC6U holder
McKnight, Southampton. Note that tuning range varies with different crystal
manutacturers etc. Latest experiments show that highest voltage appears
across the coil and not the crystal so that filters should be constructed as
above rather than as shown in Photo 1 of an earlier version.
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Photo 1. Example of a G3IPV basic crystal filter showing the use of earth-

isolated rf technology. This is an earlier version of the filter shown in Fig 11

which has electric field coupling between the coils rather than the crystals.
Greater attenuation can be obtained with more filter sections

higher audio frequencies. It would appear that the prime consideration in
sf filters is to minimize rf leakage around the filter, requiring careful
isolated-earth construction. In this case a minor problem had to be
overcome due to leakage between the metal holders of the crystals (possibly
forming a loop with stray capacitors and the metal box).

To achieve *‘stenode-mode’’ operation the af output from the receiver is
modified by placing an 0-47uF capacitor in series with the low-impedance
headphones (possibly 100pF in series with high-impedance headphones).
G3IPV reports that it has proved possible to tune ssb filters over several
kHz giving improved reception by attenuation of adjacent channel
interference and (presumably) also helping to reduce intermodulation
problems etc. For tunable cw filters a two-crystal filter does not provide
particularly high off-resonance attenuation but it is possible to add extra
crystals and achieve higher attenuation.

300W dclac inverter

The general use of 12V dc equipment has tended to reduce the requirement
to generate 110, 220 or 240Vac in locations where there are no public supply
mains. Where the need arises it tends to be met by the use of petrol-electric
generators.

But it should not be forgotten that an alternative approach is possible
unless extended periods of operation are required. In the old days there
were the rotary converters which could achieve an efficiency of around
50 to 60 per cent with outputs of from about 50 to 350W ac from large
capacity lead-acid vehicle batteries. The rotary converter has been long
superseded by the higher-efficiency solidstate inverters using power
transistors or silicon-controlled rectifiers (thyristors). Unfortunately
simple switched-mode inverters tend to provide a square-wave rather than
a sine-wave output, and this can cause problems with communications
equipment. However, it is possible to obtain near sinusoidal waveforms
by tuning the primary winding of the transformer or synthesized by
switching on, in an ordered sequence, a series of silicon-controlled
rectifiers. A compromise is a simple stepped-waveform such as that shown
in Fig 12.

An interesting design for a compact 12/230V 300VA inverter, with full
constructional details, appears in Electronics Australia (September 1985,
ppd0-44, 46-47, 50-52). The 50Hz frequency is derived from a 4MHz
crystal with ic dividers and then buffered to drive four 2N3771 in a parallel
push-pull switching arrangement with a voltage step-up transformer. This
may seem simple but the complete unit features the use of a compact
toroidal transformer, automatic starting, voltage regulation, current
limiting and thermal overload protection with about 10 ic devices, a dozen
transistors and assorted diodes, l.e.d indicators etc. It delivers a waveform
of the type shown in Fig 12,

This is one of those units for which it would be virtually essential for a

230v

output L

Fig 12. Output wave form of the 300VA 12/240V inverter
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constructor to consult the full text and diagrams of the original article by
John Clark.

For a 40W load the input current from the battery is 4-6A, so that a
40Ah/20h battery could provide about 4h operation without recharging.
For a 200W load the input current rises to 21:7A and battery-life reduces
to 50min. At 300W it's down to 28min since the current drawn is a massive
30-3A. A kit from Altronics Pty Ltd is offered at $A199.

A lower-power, less complex inverter has been described in Electronics
Australia (August 1985).

Stabilized 11GHz oscillator/mixer module

The growing use of low-power 1 1GHz distribution satellites for providing
satellite programme feeds to cable networks has led to the development of
television receive-only terminals (tvro) for use in leisure centres, hotels, and
even homes with parabolic dish antennas of about 1-6 to 2-5 metres. It is
now possible to obtain a licence for their use.

Stuart Jones, GW3XYW, has built an 11GHz tvro along the lines
described by Hugh Cocks in Television (February 1985) and featuring the
use of the Mitsubishi FO-UP-11K oscillator/mixer module developed
initially for radar. This incorporates a dielectric resonator oscillator, as
discussed on several occasions in 77, GW3XYW writes:

‘I am not a 10GHz enthusiast, my interest being in 11GHz tvro, but it
does cross my mind that this receiver unit might be useful for the amateur
band. The oscillator can be tuned from about 10-4 to 11-4GHz, so that
with a first i.f. of 432MHz the 10GHz band could be received. These units
are relatively cheap for microwave devices: the FO-UP-11K is about £24.32,
and the FO-UP-11KF (with flange) about £27.60. 1 must stress | have not
tried this myself as my interest is with television reception. Charles
Suckling, G3WDG, has borrowed my unit and is getting good pictures of f
Intelsat.””

The local oscillator is a GaAsfel with dielectric resonator. A Schottky
diode is used as the mixer. Noise figure is about 7-5 to 8dB and reasonable
pictures can be received with this unit without a low-noise-amplifier on a
1-8m dish. Adding an Ina/bandpass filter reduces the noise figure to
2-5-3-5dB in the 10-95-11-7GHz Ku-satellite band and can give excellent
pictures with that size of dish. For anyone building such a unit, Hugh
Cock’s article is essential reading.

Computer propagation predictions

In my notes (77T November 1985, p864) on the work at the Rutherford
Appleton Laboratory aimed at improving hf propagation predictions, |
questioned whether it would be possible to write a program for use on a
personal computer based on past ionospheric measurements rather than
sunspot numbers.

Richard Limebear, G3IRWL, writes to say that he has a ‘‘maximum
useable frequency program'' that he downloaded from an American
amateur radio bulletin board. This program was originally developed by the
US Navy to allow almost any mini or micro computer to be used to
determine the muf between any two points. It was initially derived from a
much larger program designed to run on very large computers, which has
been extensively tested. The original sounder data base encompassed 196
path months (4,784 test points) of observed mufs measured over 23
different hf sounder paths.

The mini-muf program was found to have an rms ol +3-8MHz for muf
predictions out to 6,000 miles but accuracy degrades for paths less than 250
miles. It is a single-layer F-region model. Because of lag in F-layer response
to 10-7c¢m solar flux activity, it is best to use a 5-, 15- or 90-day running
average of the 10-7em flux. The flux value can be acquired from WWYV at
18min after each hour. The conversion from 10-7cm [lux to sunspot
number has been accomplished by breaking the curve of the graph which
accompanied the reference article into five sections, and deriving a formula
for each section and then using that formula to convert from solar flux
number to sunspot number. The original program is used from that point
onward. Note that any intervention by E-region modes of propagation are
not predictable by this program, but represent only a very small percentage
of cases. The original author was Robert Rose, K6GKU (QST December
1982, p36), adapted to MBASIC by Jerry Hale, KOJH, and again by J W
Barron, WA4LHT. Various modifications were introduced by G3RWL
during 1984,

Richard Limebear (60 Willow Road, Enfield, ENI 3NQ) adds that the
program is written in Microsoft Basic and is available for public use. 1t runs
to about 400 lines (18 kilo-bytes). He would be willing to pass on copies via
8in disc, 300-baud modem, or even a printed listing. In effect, as his sample
run shows, vou can end up with a read out of the predicted muf based on
current WWV data or, say, Radio Communication predictions for cach
hour of the day. In this case Falkland Islands to UK with a minimum muf
at 0600gmt of 11MHz and maximum at 1500gmt of 29MHz. O

RADIO COMMUNICATION February 1986



NEWS & VIeEWS

DATA COMMS

Ian Wade, GBNRW*

Packet radio primer (part 1)

One of the most difficult things | find about packet is to describe its many
features clearly and simply in just a few paragraphs. Nevertheless here goes.
What follows is a brief description of the most common packet protocol,
AX.25 (other systems do exist, and most of them work in roughly the same
way, but unfortunately they are not compatible with each other).

The first feature is that packet is a ‘“*handshaking” method of dc. That
is, the transmitting station sends a block of data and expects the receiving
station automatically to acknowledge its receipt. In other words, there is
continual to-and-fro traffic between the two stations, similar in some ways
1o Amtor, except that Amtor is restricted to a fixed message block of three
characters, whereas a packet block (known as a frame) can contain up to
256 message characters. Handshaking allows each station 1o keep track of
how the other is copying the traffic, and controls the retransmission of any
frames which were not received intact.

How does the receiving station know how long a frame is? After all, a
frame is just a stream of bits, and the number of bits can vary from frame
to frame. The answer lies in the flag character at each end of the frame (see
Fig 1). The flag is a unique pattern of eight bits (01111110) which is never
allowed to appear anywhere except at the beginning or the end of a frame.
Thus all the receiving station has to do is look for this pattern to find out
where a frame starts and finishes.

Error-free data

How does the receiving station know whether the frame has been received
intact exactly as transmitted, or whether it has been corrupted somehow,
perhaps by interference? The answer here is 1o do with the frame check
sequence (fcs). The fes is a 16-bit binary number whose value depends on
the actual data in the frame, and which is sent immediately before the
trailing flag (see Fig 1). As the frame is being received, the receiving station
calculates its own version of the fcs following the same computational rules
as the transmitting station, and then this calculated value is compared
against the value actually received. If the two values tally, the frame is
assumed to have arrived intact. If not, the receiving station waits for the
transmitting station to send the frame again (this is different from Amtor
where the receiving station explicitly requests retransmission of a corrupted
black).

The use of the fcs gives packet a very real advantage over rity and Amtor;
the chances of corrupted frames getting through undetected are
infinitessimal, and the method of calculating the fcs is exactly the same as
used in commercial packel networks. Thus packet is ideal for sending data
which must be received without any errors—compuler programs, or
emergency messages, for example. RTTY (with no means of detecting
errors) and Amtor (with a crude error detection mechanism) just cannot
compete.

Another interesting application of packet is meteor scatter (ms). With
packet, there is no doubt or argument about whether the message got
through. If it appears on your screen, you received it—if it doesn’t, you
didn't! Experiments in the USA have shown that the 5S0MHz band is one
of the most fruitful for ms, particularly for stations separated by around
600-1,000 miles, which bodes well for packet ms QSOs between Scotland
and southern England in our new 50MHz allocation.

Binary data

With packel there is no technical restriction on the data you can send; any

format may be used. It may be a recognised code such as Ascii, or it may.

be pure binary data. This gives us interesting possibilities for experimenting
with such techniques as packet sstv. By converting the analog sstv picture
to digital form, sending it as packet data, then converting it back to analog

*7 Daubeney Close, Harlington, Dunstable, Bedfordshire LUS 6NE.
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Fig 1. Simplified AX.25 information frame format

at the receiving end, the received picture is guaranteed to be clean and
interference free. Burning question: what happens if the binary data
happens to contain the pattern 01111110, will it be mistaken for a flag?
Burning answer: no. Burning explanation: stay tuned to this column, or
read up about *‘bit stuffing’".

QSO0s on the same frequency

Packet allows several completely independent QSOs to take place at the
same time on the same frequency. Imagine you are in packet QSO and you
are typing the next line of your message. All the time you are doing this
(which may be several seconds, or even minutes), absolutely nothing is
transmitted. Only when the line is finished does the transmitter send the
text, as a short high-speed burst of data lasting typically one or two seconds.
The receiving station responds with a short acknowledgement frame, then
the channel goes quiet again for another long period while you are
composing the next line of your message. This is quite unlike rity, where a
continuous mark tone is transmitted when you are not actually typing, and
also quite unlike Amtor, where idle “filler’” characters are automatically
inserted in the gaps between your Lyped characters to keep both stations in
sync.

There is now a situation where the channel is occupied for only a few
seconds every minute. So why not let another QSO take place in the
remaining free time? This is exactly what packet does allow. Now comes the
question of identifying individual frames—how do you know whether a
particular frame is meant for you, or whether it belongs to another QSQO?
This is where the callsign part of the frame comes in (Fig 1). When a frame
is transmitted the callsign of each station in the QSO is automatically
inserted into the frame. Thus all the receiving station has to do is check these
callsigns—if they belong to the current QSO, the frame is accepted, but
if not, the frame is simply ignored.

The result is a real saving in rf spectrum. In areas of high activity it is
commonplace for half a dozen packet QSOs o be taking place at the same
time on the same frequency, all completely independent of each other.
When eavesdropping on the channel it is quite uncanny to watch all this
criss-cross traffic going on!

Next month

So much for the nuts and bolts of getting packet frames from A to B. Some
of the advantages of packet over rity and Amtor have already become
evident (ie error-free communication, no restriction on data formats,
channel sharing), but this is only half the story. The much more interesting
half follows next month when I look at packel networks, followed by a
summary of the actual equipment required to perform all this magic. In the
meantime, try to read some of the references listed below.
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And finally
I got a fan letter! As | complete this column, the December issue of Radio
Conumnunication (containing the first **Data Communications’’ column) has
just landed on the door-mat, together with a letter from Roy, G3IDW. He
says that he recently bought a TS940S which has a data socket, but there is
nothing in the handbook about how to use it. Can anyone help? |
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SWL

Bob Treacher, BRS 32525*

WITH the 1986 HF Contest Championship getting off the ground this
month with the TMHz contests, and the success of the HF SWL Contest and
the Town & County Contest ldst year, 1 hope listeners will try their hands
a1 some of the other contests in the calendar. The 7 and 21/28MHz events
have suffered from a reduced entry in the last couple of years, and they
could do with a shot in the arm. In particular, TMHz can be a fascinating
band which has remarkable dx potential if time is spent carefully tuning the
band, especially during contest conditions. It is true that hf conditions are
such that the 21 and 28MHz contests have not been particularly inspiring
of late, but if the listener sections are not supported we might lose the
events. So, make an effort to spare some time to each of the listener events
this year. Remember, even eighth place in some contests will give you points
for the HF Contest Championship. We look forward to receiving your
eniries.

Pre-Christmas hf review
The vhi bands having returned to their slumbers waiting for summer, our
reporters have had to struggle to find something worthwhile on hf. The
main event of the period was CQWW CW. | have no full reports, but
several CW buffs who were active advised me that conditions were good,
but not as good as for the ssb leg.

CYOSAB was particularly active on all bands, TMHz provided KL7s at
1100, JAs at 1400 and a KHO at 1415. The 3-5MHz band boasted HSOA
again, but 28 and 21MHz were very poor, with 14MHz closing early.

Michel Monteil, FE8957, referred 1o 28MHz and the good propagation
job which the beacons do, especially at this time of the sunspot cycle.
5B4CY, ZS6PW and Z21ANB had regularly been heard. 3 October
provided TZ6BKY (QSL via EASCTP), ZP and PY; 15 October accounted
for ZS6, SN2, CES; and on 20 October conditions were good, with
ZDTIAM, A22BW, TL8CK and 4X6IF heard outside Europe, and some
sporadic-E signals from HA, DL, Y2, G, OK, EI, LZ, GW and DL. Mike
Dawson, BRS44083 turned his attentions to 2IMHz and felt that in
November there had been some improvement, with the band remaining
open a little later. Notable loggings included ZC4MR, C53FS, 7P8CI,
707LW, J28EL and 5SH3BH. On 14MHz CYOSAB was new, and S79CW
was heard. On the QSL front C21BD and TZ2XN were gratelully received.

Ron Clarke, BRS87725, had a query regarding the countries table. Yes,
Ron KGI1, WBI, N1 etc count as W1 but only one station in the USA can
count on each band. It is countries heard, not prefixes heard. On the
Russians, the DXCC list is the best guide. Each republic counts separately,
eg UB4, UCI, UF7 ete.

Brad Bradbury, BRS1066, provided a thumbnail sketch of CQ WW CW,
1-8MHz was good, providing TKSVN, OH2BEN/C56, 3 DLs/CT3, V2A,
4 YOs (yes, they seem to appear during CQ WW CW and no-one hears
another for 12 months!), CNBES, CY0SAB, JY9MG, UISVAA and
SVOAA. Several of these were new, and took Brad to 88 countries all-time,
with 70 in 1985. 3-5MHz produced TKOKC/CER (Cerbicales Is) for the
IOTA chasers, with JAs at 1100 on 7TMHz and JWO0A on 2IMHz.

Al the '32525/°62088 residence, the antennas are now up permanently for
hf, and they have been put through their paces, especially on 3-5 and
1-8MHz by the om. A definite improvement has been noticed over those
in use at the old QTH, mainly due to the new QTH being slightly higher and
the garden 50f1 longer! Although neither band had yet produced anything
exceptional, the JAs on 3-5MHz had been strong—IJF1IST and
JA6CXX in particular; the Ws were good copy, and J28E] was 57 at 2200
on 9 December. The 1 -8MHz band managed VEIZZ, 6Y51C and SN8BAV,
but nothing new there.

Malcolm Harrington, BRS20249, reported ON5SOS/V56 on 3-5MHz
ssb, VKOND on 14MHz, and 9Y4AT on 7MHz—all new ones on their
respective bands.

Post-Christmas news
With this piece being written among mince pies and turkey legs, the party
spirit is well and truly in evidence—to the detriment of amateur radio.
There is a little news, however.

Robert Small, BRS8841, reported activity up to the holiday, mentioning
XT2BR for a new one on 3-5MHz, and TU2IJT for a new one on TMHz.

1985 HF COUNTRIES TABLE
(Updates only)

Station DXcc 28 21 14 T 35 1-8 Total
BRS32525 190 37 94 116 114 140 76 577
BRS 1066 166 36 100 141 110 80 70 537
BRS20249 128 8 45 98 52 57 13 273
BRS44083 137 22 47 125 21 51 4 270
FEB957 125 37 88 51 37 56 0 269
BRSE87725 ~— 0 1" 75 7 35 1 129

A25/G3HCT was new on 2IMHz. On the QSL front, a batch received just
before the holiday included DLOMAR/9G, 3D6BU, J34UEE, FOOKW
(from 1979!), KH6/OE6BVG (TMHz) and UMSMBA (18MHz).

Dave Whitaker, BRS25429, also is reaping the rewards of his 432MHz
activity with December returns from HBYAEN/P (DG), 0Z1CFT (HP),
LA7BI (ES), SM7BHM (HQ), DK2NH (FN) and OZ6CE (FP).. On hf
6YSNR/KP1 had been secured for 1-8MHz, while 3D6BQ was new for
TMHz.

The lower frequency bands have not produced anything startling so far,
although KHOAC was heard on 3,805kHz at 2110, and AA6AA, NAG6T and
K6UA were heard at around 0130 on Christmas Day. AAGAA was 58 at my
QTH. Elsewhere conditions appeared to be about average, plenty of Wson
3-5MHz, not much from the Caribbean, little from Africa and plenty of
JAs; while on TMHz, the Pacific openings at our sunrise have so far failed
to occur with the regularity which marked last winter. On 1-8MHzg, little
ssb dx had been reported, although a VU station was heard at good strength
at around 0130 on Boxing Day. As mentioned carlier, however, 1-8MHz
should be in good shape to the Caribbean by the time this is read.

A final reminder to all listeners to monitor the Society’s TMHz contests.
Submit an entry, however small. A good placing will secure points for the
1986 HF Listener Championship.

Finale
News, views and tables scores for inclusion in the April issue should reach
your scribe no later than Tuesday 18 February. |

MICROWAVES

Mike Dixon, G3PFR*

The Sheffield round table

This event, held at the Department of Electronic & Electrical Engineering
on 30 November, courtesy of Dr Barry Chambers, GBAGN, was a roaring
success. It was attended by no less than 47 guests from as far afield as
Surrey, the Midlands, Cheshire, Lancashire and the northern metropolitan
counties. Four members of the Microwave Committee were present,
including the microwave manager, Dain Evans, G3RPE, whom we were
particularly pleased to welcome.

Trade on the test instrument facilities was particularly brisk; so-much-so
that a strict 20min booking timetable had to be instituted, otherwise there
could have been chaos! Equipment brought for ““fettling’’ ranged from [ -3
and 2-3GHz transverters to wavemeters and 10 and 24GHz wideband
equipment, and it was most gratifying to see such a variety of equipment
being worked-on by both beginners and old-hands alike. The standard of
equipment varied from simple, fairly roughly built (but, at the end of the
day, functional) gear to sophisticated, well thought-out and immaculately
constructed equipment.

It is very pleasing 1o see the efforts of some of the newer recruits to
microwaves (and, indeed, amateur radio) bearing fruit in this way. All-in-
all a very successful day and the informal approach seemed to be
appreciated by most attendees. Our thanks to Barry [or another excellent
event,

Fundamentals (10)

It is some time now since this feature appeared, largely because there have
been many other matters to occupy available column space. So far some
aspects of simple, wideband 10GHz equipment have been covered, and it
is perhaps now appropriate to discuss some aspects of narrowband
operation on that band.

*93 Elibank Road, Eltham, London SE9 10Q].
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*“Woodstock", Gaze Bank, Norley, Warrington, Cheshire WAG SLL.
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The question ““what has happened to narrowband in the UK?"" has often
been asked, and the answer seems to have been that many operators have
been put off by the relative complexity and low power output of the mixing
approach, especially when using multiplication from 384MHz and JVL
filter techniques. A few “‘green-fingered’ cognoscenti have coaxed perhaps
a milliwatt or two from the design, but the majority have only succeeded
in getting around 200 to 500pW from their equipment. Without being
critical of the design, which is technically very elegant, it is perhaps now
worthy of a rethink.

There are several ways in which this output can be significantly increased
using fairly simple modifications to existing equipment:

(1) By multiplying from 1,152MHz (nominal), a factor of x 9 rather than
% 27 when using 384MHz.

(2) By concentrating on direct generation of nbfm or fsk cw, using existing
equipment retuned, but still multiplying by 27.

(3) By using GaAsfet amplifiers which, at the moment, are not commonly
available.

The former approach is the more difficult in that, for many people, it will
mean building or acquiring a 384/1,152MHz tripler, solving the fairly
difficult task of *‘cascading’” multipliers and constructing a suitable
1,152MHz input network to the final waveguide-mounted multiplier. This
approach needs, perhaps, 10W at 384MHz to result in 3W or so at
1,152MHz, allowing a 3 to 6dB attenuator to be inserted between the
multipliers; perhaps a little like taking the proverbial *‘sledge-hammer’?

I recently unearthed and dusted-down a three cavity JVL multiplier filter
built for beacon purposes, attached a 1W 384MHz source and multiplier
and optimized the filter at 10,380MHz; the result was nearly 5SmW of crystal
controlled output. The source can be simply modulated to provide nbfm or
fsk cw. The original filter-mixer is still a good narrowband receiver, and
direct generation of the transmit signal means that it can be monitored in
one's own receiver. Connected to a dish via a waveguide switch, this
represents quite a potent combination and one which should be capable of
working much more difficult paths than the conventional wideband gear.
An even better idea, if the experimenter has a circulator, would be to lock
a 20 to 30mW Gunn oscillator to the crystal source as outlined in
“Microwaves’ Rad Com April 1985. | would be very pleased to hear of
other peoples’ experiences using such techniques which seem to offer the
chance to revive narrowband techniques at a minimum of expense and
complication, until such time that GaAsfet amplifiers come into more
general use on both receive and transmit. Details of nbfm and fsk cw
circuits to suit the Microwave committee driver boaid were given in the
Microwave Newsletter (May 1981).

Guide sums for the added potency of narrow-band look something like
this:

WBFM* NBFM FSK System gain
(dB)
Reduce rx bandwith 200kHz 20kHz +10
2kHz +20
Improved mixer (NF)  14dB 7dB 7dB + 7
Power output 2mw 4mw 4mW + 3
Image rejection 0 + 3 + 3 + 3

* Typical “in-line" transceiver performance figures using surplus
or home-constructed modules.

Thus the advantage to the narrowband mode could lie in the range from
about 20 to 30dB, even using this simple approach. This is a lot of system
gain to be had by relatively simple means, enough to overcome many single
and some multi-obstruction paths. Happy experimenting.

Microwave Committee business

Nominations for the 1985 Mullard and Fraser Shepherd Awards to be
presented at the Society’s annual general meeting were received and
discussed. The Mullard Award went to Ray Jones, G3NKL, for his
consistent work (in conjunction with Dennis Bagshawe, G3FNQ) on both
10 and 24GHz from fixed station to fixed station and from portable to fixed
station. It is hoped that an account of this work, extending over several
years, will appear in a future issue of Radio Communication. ’

The second committee award, the Fraser Shepherd, went to Frederick
Smith, G6FK, again for the consistency of his work on 1-3GHz, both in
operating and recording/reporting of results and for his continuous
encouragement to other operators on the band. The presentations will be
covered in more detail elsewhere.

For international award purposes, new distance objectives were agreed
as follows: 10GHz, 2,000km; 24GHz, 500km; 47GHz, 100km; above
47GHz, any contact over 10km. All claims for these awards must be fully
documented with an account of the work leading up to the result.
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Operating news

Allan, G8BJG, the keeper for the microwave beacon(s), GBINWK, sent in
the following details: the beacons are situated 160m asl at Chelsfield in
northwest Kent (JOO1BI). The 1:3GHz beacon, on 1,296-81MHz beams
WNW with an erp of 100W and has given almost continuous service since
it was installed in March 1982. On 12 October 1985 it was joined by a second
beacon on 2,320-85MHz utilizing an omni-directional Alford slot and with
an erp of SW. As is the case with most beacon projects, the financing has
come mainly out of the small groups’ own pockets and, with an estimated
annual electricity cost of £30 to say nothing of maintenance, any donations
toward the service would be gratefully received by the treasurer, G8CIU,
QTHR. Reception reports would be most welcome and should be sent to
the technical manager, G4GLN, or via the QSL Bureau.

Frederick, G6FK, back in circulation “*after a rather severe bout of 'flu™’,
reported a total of some 31 stations heard/worked on 1-3GHz during the
period 1 September to 2 December 1985, adding *‘that I’'m sure that you will
have had all the details of the lifts’*: no, indeed I haven’t! Some results have
been reported, but many more have gone unreported, largely because the
participants appear to be too busy working the dx to report their results!

Frederick’s news included details of many operators planning to increase
their power output on 1-3GHz, the existence of several regular skeds on
both 2:3 and 3-4GHz and the fact that Russ, G4PBP, (better known to
most by his old callsign, GEBBHH) is updating his 1-3GHz gear and is also
almost ready to appear on 2-3GHz. Several other Midlands stations are
reported as being almost ready to fire up on 2-3GHz.

10GHz cumulatives 1986

The general and special rules for the 1986 10GHz cumulatives will appear
elsewhere in Radio Communication. While every reasonable attempt has
been made to avoid clashes with other RSGB and non-RSGB events, the
task becomes increasingly difficult and apologies are made, in advance, if
serious clashes occur. The dates are as follows:

April 13 (plus 3-4GHz)
May 11 (plus 5-7GHz)
June 15 (plus 3-4GHz)
July 13 (plus 5-7GHz)
August 17 (plus 3-4GHz)

September 14 (plus 5:7GHz)

It will be noticed .that 24GHz has been excluded from the *‘optional”
bands this season. This is because the committee is considering giving the
1986 Fraser Shepherd Award to the station(s) submitting the best
documented account of effective work and contacts achieved on 24GHz
between 1 May and 31 October. The allocation of several ‘‘special’’ 24GHz
days last year did not elicit much response, and it is hoped that by
associating the Fraser Shepherd award with 24GHz activity, this will
encourage more stations to have a go on this band.

VHF/UHF

Ken Willis, G8VR*

THIS MONTH WILL take its place in the record books because it heralds
the release of a generous allocation of spectrum space to amateurs at
S0MHz. The restriction imposed by the Licensing Authority making the
band available initially only to Class A operators is bound to result in much
controversy, but it.must not be overlooked that to have been granted an
allocation in this part of the spectrum at all is a major break-through for
the UK in the face of a good deal of opposition from non-amateur services
and contenders for frequencies in this part of the spectrum. Both DTI and
RSGB headquarters are 1o be congratulated on the result of much
negotiation which commenced years ago; the DTI for taking so positive an
attitude, unlike certain other overseas radio administrations, and the RSGB
for being seen to represent the large body of amateurs and recognized as a
responsible organization, able to confer and negotiate with a government
department, in the knowledge that any facilities granted would not be
abused by its membership. This last point is crucial; if amateurs observe the
power and other restrictions set out in the initial terms of the allocation,
then there will be a strong case for extending the use of the band to both
classes of licensee when the DTI reviews the situation later. Meanwhile, see

*6 Lerryn Gardens, Broadstairs, Kent CT10 3BH.
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the January issue of Radio Communication if you are in doubt as to what
power you should feed to your particular antenna to produce an erp within
the terms of the licence. If this seems small, it may come as a surprise when
you find what you can do with a few watts, even using meteor scatter, on
this band, and tvi will be much less of a problem. The recent decisions dn
cross-band working will mean that Class B operators need not entirely be
excluded from experimenting with this (for many) new band which will be
found to provide much of interest to anyone who likes to ponder the means
by which vhf/uhf radio waves are propagated.

Transatlantic on 144MHz?

Over the next month or two | will be airing the subject of possible contacts
across the Atlantic by any mode other than eme. The contacts between G
and W stations on 50MHz during the hours of darkness during 1985 have
caused several people to wonder about the mechanism of propagation
which made this possible, and G4GLT, a long-time 50MHz specialist, has
pondered on the sporadic-E pattern which would have to be present il
indeed these contacts were achieved “‘multi-hop” by that mode. As we
" approach the Es season, some suggestions will be put forward for some co-
ordinated tests which might throw some light on the situation and . . .
maybe . . . allow some 144MHz contacts ‘‘across the pond''. Meanwhile,
G4GLT mentioned that he would look into the distances covered by USA
stations during their own Es openings in an endeavour to find out whether
single or multiple “*hops’’ of 3,000 miles had been achieved over land in that
continent. Fortunately, when someone poses a gquestion through this
feature, there is usually a response from a reader who can come up with
some relevant information, and on this occasion, G4BWP, (Bury St
Edmunds) has sent some data which appeared in Joe Reisert’s column
(W1JR) in Ham Radio, July 1985. This suggests that they don’t actually get
144MHz coast-to-coast Es openings in the USA, the record being S Dakota
to New Brunswick, a little over half-way across (2,947km or 1,832 miles)
in a contact between KOUDZ and VEIUT. There is a useful field for
experiment this summer if we can arrange co-operation on both sides of the
Atlantic, and it may be that 50MHz conditions provide some sort of
indicator to what might be possible on 144MHz. More of this anon, but in
the meantime comments please, bearing in mind that if you write in
February it will probably not be published before the April issue and the Es
season will be due to start on the lower bands about a month or so later.

Repeater news

What used to be known as the North Cambs Repeater Group Newsletter has
now appeared as the GB3WI Newsletter, being less of a mouthful. Wisbech
repeater on RB15 signs GB3WI of course. However, the group is seriously
interested in adding a 144MHz repeater to its repertoire, and if this comes
about, the newsletter title will require further modification. Group members
are being asked for suggestions. Incidentally, like many repeater groups,
North Cambs would not be averse to receiving some subscriptions or
donations, which could be sent to the treasurer, G6XMU, QTHR. They put
out a nice newsletter with some technical articles not related to repeaters, and
the current issue No 7 (winter 1985) contains an interesting circuit fora wide-
band preamplifier, suitable as a hearing-aid for a deaf general-coverage vhf
receiver or scanner and within their capabilities of all but the totally clumsy
builder to put together in an evening at the kitchen table.

Repeater afficianados will recoil somewhat at the suggestion put forward
by Martin Swift, GANCE (Great Barr) who questions the need these days
for repeaters on 144MHz in urban areas where they appear to have killed
simplex fm operation, and no longer fulfil their original réle of providing
car-to-car communication over difficult terrain. He comments that *“‘the
days of few mobiles have long gone'’. Having moved recently from one
region in the south-east to another, 1 find that in my new location, like the
old one, certain repeaters are ‘*hogged’’ by fixed stations much of the time,
communication mostly being between stations sufficiently close to work
one another on simplex, so maybe Martin has a point. He also wonders why
we need calling channels (see elsewhere in this feature this month) since
where he lives, 144-300MHz is used more as a *‘paging”’ frequency, with
few CQ calls being copied on this channel. He asks whether the original
aims of the calling channel have become outmoded or if it is simply that a

new generation of radio amateurs has been wrongly ‘‘educated’” in the use

of this channel.

Central Scotland and Borders FM News Number 55 for winter 1985
contains its usual wealth of repeater and general news, mainly of an fm
nature, though there is a lot of information in this issue on a proposed
amateur tv repeater in the Glasgow-Paisley area to be the first in Scotland
unless some other group beats them to the post. The editor of course is
GMBSLBC, QTHR, who has back copies available at 50p (1985 copies 25p).
1 will try to find space soon to reproduce a map of the coverage of Scottish
144MHz repeaters used as a cover-picture for the No 55 issue. Anyone
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planning to drive through Scotland with 144MHz equipment on board
would be well advised to have such a map available, considering the nature
of the terrain.

An interesting piece of repeater news, comes from Ron Roden, G4GKO,
who is liaison officer of the Israel Amateur Radio Club (though his QTH
is in Hassocks, W Sussex). Ron says that following the gift by Motorola
Israel of two repeaters, the opportunity has been taken to re-organize the
repeater network in Israel as follows:

Zfat R14
Haifa R3

Haifa R12 (rtty)
Ariel RO
Tel-Aviv R7
Jerusalem A1
Beer-Sheva R13

Eilat R3

In addition to these vhf repeaters, two uhf units are available in Tel-Aviv
(R70) and Haifa (R76) (these, | assume, being IARU Region 1 wide-
separation channels). Ron says that a surprising number of visitors and
tourists from many countries can be heard on the Israeli repeaters since
temporary permission to operate there is easily obtained at quite short
notice, and without charge.

Meteor scatter

At the time of writing, both the Geminids and the Quadrantids showers
have just passed. No reports have been received to date, but at this station,
still with no antennas up at the new QTH other than a low indoor dipole
on 144MHz, some listening on the band around midnight on 13 December
showed modest activity on both sked and random channels. Reflections
were sometimes of great strength, even on the indoor antenna, but of very
short duration so it was difficult to read full callsigns. Hopefully we shall
get some reports later which will indicate whether it was a good year for
these showers.

Dave Butler, G4ASR, who edits the VHF Newsletter, has asked me to
publicise the activity periods for ms operation for the year 1986. These are
periods promoted by the newsletter, aimed at increasing band activity on
random ms frequencies throughout the 12 months rather than to have
stations use this mode solely during major showers. The information has
been passed to vhf managers and societies throughout IARU Region 1, so0
there is a good chance that there will be stations active on the dates and at
the times listed. These are:

Saturday Sunday
2200 to 2400gmt 0600 to 0800gmt
January 1 26
February 8 23
March 8 23
April 12 27
May ‘ 10 25
June 7 22
July 12 27
August 9 24
September 6 21
October 11 26
November 8 23
December i} 21

This means that there are two activity periods each month throughout the
year: the Saturday period is between 2200 and 2400gmt, and the Sunday
event from 0600 to 0800gmt. Calls should be made on the random
frequencies 144-100MHz for cw and 144-400MHz for ssb, with Smin cw
periods and Imin for ssb. The editor of the VHF Newsletter would
appreciate hearing of any successes or otherwise from those using these
activity periods; send to: Box 73, Hereford HR2 9EW.

I wonder if anyone can suggest how a very strong but very short meteor
reflection might come about. During the Geminids, some of the reflections
were 39 but less than Is in duration. I would have expected a very strong
reflection to be caused by intense ionization (a bigger than average meteor
or a faster one?), and if this is the case, why does recombination not 1ake
longer, giving a more drawn-out reflected signal?

Calling channels

Correspondence from readers queries the need for a calling frequency
*‘since they do not use them on the hf bands’’, and the VHF Committee has
discussed this matter recently. In certain parts of the UK, band occupancy
is sufficiently high to suggest that CQ calls might be made anywhere in the
appropriate part of the band, avoiding the need to QSY once contact is
established; again, much like procedures on the hf bands. When the band
is particularly quiet, or if one lives in a location where calls are rare (I should
be so lucky!) then the calling frequency has great merit, but with high
activity a call off the usual channel would be just as likely to receive a
response if we were all wooed away from the present magic frequency.
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After all, in days gone by when we were all crystal-controlled, you had to
tune the entire band looking for a reply after a call, but we still managed
to make contacts. You will probably have noticed, too, that in an aurora
or an Es event, most of the dx being worked is way off the calling frequency,
having started a pile-up by a CQ in some random part of the band. Having
said all this, there are definite merits in being able to leave the receiver on,
say, 144-300MHz while doing jobs around the shack, since any burst of
activity usually signifies that something unusual is happening. What do
readers think? The VHF Committee would like to know your views.

If you do use the calling channel, then be a bit original in choosing a
frequency on which to QSY. There is a tendency for everyone to go up or
down in tens of kilohertz which simply results in QRM off the calling
frequency when the band is busy, so try some random numbers for a
change.

Beacons

Lee Herterich, KIVZI, writing from Wellesley, Mass, has some useful
information on S0MHz beacons. He says that the Connecticut beacon
KINFE, which was on 50-440MHz, has moved to 50-0605MHz, and is
{0+ 5 up"’ because the USA beacon band on SOMHz has its bottom end at
50+ 060MHz. This will be a much more useful spot for those monitoring the
band. (See also the 5S0MHz band plan on p3 of the **Operating Guide™, Rad
Com January 1986). Lee reports a new beacon on Cape Cod, Mass, on
50-070MHz “*which we hope will be heard in Great Britain'". Its transmitter
runs 22W into a vertical antenna and is operational 24h each day with the
following message format *‘V de W2CAP/B Cape Cod Mass FN41 BT QSL
to W2CAP/1 BT", all sent in cw at 13wpm. Reception reports will be
verified and should be sent to Steven B Wilson, 14 Elishas Pond Drive,
Yarmouth Port, Mass 02675, USA. The very strong USA 50MHz
contingent is clearly interested and delighted at the prospect of 50MHz
operations from Europe and Scandinavia.

Brian Bower, G3COJ, has written to follow up his comment that
FXOTHF sends a “B” in its format when on battery power. Little
information of a descriptive nature has come to hand since correspondence
was received back in 1977 from F9QW, who was then vhi manager for
France, but later relinguished the post. This correspondence stated that
FXOTHF was on 144:895MHz =+ 5kHz with 20W output to a big-wheel
antenna producing 30W erp, the antenna being 898ft asl. The locator,
Al46h, does not seem to coincide with latitude and longitude data. The
letter **B"" in the format does indicate that the beacon is operating on
battery power. For those who like to drive through France during the
summer, FXOTHF is located near Chartres, although it is generally known
at the “*Paris Beacon'' in the UK.

Expedition time

With some news coming in from an expedition group, summer can't be all
that far off. The Five Bells Dxpedition Group has just released a most
interesting summary of their activities during 1985 when they visited WR
and WQ squares. This group, which grew out of the successful vhf contest
group G4SIV/G8ZHP, comprises: Keith, G40ODA; David, G4DHF;
Julian, G4YHF; and lan, G1DXI, and it is hoped that their report can be
published somewhere in its entirety since it makes very interesting reading
and raises a number of points which other budding expeditioneers would
be wise to note. For the present, however, let me simply quote the final
paragraph of the summary which reads: ““We are now preparing lor our
next expedition in July 1986, and would welcome comments from our
European colleagues as 1o which squares they would like us to activate.
How about some vhf/uhf activity from the Shetland Islands (ZT/ZU)?".
Anyone with suggestions should contact David, G4DHF, QTHR. The
group has gear for 144, 432 and 1,296MHz as well as vhi-net capability on
hf bands.

Information on an expedition by EI2CA to VP square last October came
in rather too late to be hot news, but it was based on the use of meteor
scatter on 70MHz with crossband facilities 1o S0MHz. It was, by all
accounts, very successful, and Paul says that at times 30-40 stations were
all calling together. However, he plans another expedition for 5/6 May and
promises to let us have details in advance (by end of February please Paul!).

Conventions

Last month a picture taken at the Midlands VHF Convention in October
appeared. This event proved so successful that the new location in Telford
is to be used again next year. Some 175 vhf/uhf enthusiasts attended the
convention, the highlight being a series of specialist lectures by well-known
vhf personalities. Angus, G30SS, spoke of the problems associated with
the testing of commercial equipment developed for the amateur market,
and responded to a wide range of questions on this topic. Dave, G4DHF,
explained the difficultics encountered in staging a vhil expedition, notably
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If these vhi types enjoying a quiet drink at the Midlands VHF Convention
seem to be very relaxed, they may not have been aware that a major tropo
event covering most of Europe was in progress at that very time!

the need to survive appalling weather conditions. He illustrated his talk with
colour slides, and had some interesting comments to make on the non-use
of skeds for ms work. Finally, Charlie, G3IWDG, presented a
comprehensive compendium of do’s and don’ts for the equipment-builder
in the 2,320, 3,456 and 5,760MHz bands, though much of what he said
would be applicable to 1,296MHz constructors. A vhf forum at which vhf
personalities faced a bombardment of questions ended the technical
programme, after which many of those attending settled down to a social
evening supported by a buffet and well-stocked bar (see picture).

Even if Telford is a bit far from your location, think seriously about this
event next October, for it is fast becoming one of the highlights of the year
for the true vhi/uhf addict. Tentative 1986 date is 11 October.

Next month (16 March) the RSGB VHF Convention will be held at
Sandown Park, and remember it is to be held on a Sunday this year. Full
details are published elsewhere in this issue. Please make every effort to
attend this event to meet vhi personalities and fellow enthusiasts, and to
take advantage of a full three-stream lecture programme. Hot on its heels
will be the RSGB National Convention at the NEC, scheduled for 5/6
April, 1986.

How good is your receiver?

Last May I was fortunate enough to attend the Eastern VHF Conference
at Nashua, New Hampshire, USA, where some interesting tests were carried
out on a variety of front-ends, and thanks to WI1GXT, who has sent me the
information, some of the figures are listed 1o show what a state-of-the-art
front-end should be like on your favourite band. Only the best performers
are listed. As only [ractions of a decibel separated the bulk of the devices
tested, 1 have shown as many different devices as possible in this short
version of the list, and 1 have included the 1,296MHz figures, with
apologies to Mike Dixon, G3PFR, for encroaching just this once on his
terrain since I am sure the figures will be of wide interest. These, then, are
the front-end figures:

Band Call Device Gain NF (dB)
50 WA1AYT MGF1402 {commercial) 252 0-65
50 W1JR NES5432 (homebrew) 9-12 0-85
50 WAI1AYS NE41632 (homebrew) 9-04 1-06

144  K3IMKZ MGF1202 (commercial) 26-2 0-38
144 VE2DFO MGF 1202 (homebrew) 26-0 0-39
144  WI1AIM MGF1202 (homebrew) 27-4 0-40
432  W1IVD MGF1412 {commercial) 16-0 0-29
432  KI1LPS ALF1203 (homebrew) 19-1 0-48
432  WAITFH NE720 (homebrew) 176 0-49
432 K1FO MGF 1402 (commercial) 2060 0-50
432 VE2CRU MGF 1202 (homebrew) 19-14 0-52
432 WATRWU  MGF1412 {commercial) 14-10 0-56
432 Wi1JR D3501 (homebrew) 16-0 0-66

1,296 WATWXYV MGF1411 (commerical) 13:70 0-61

1,296 W1JR ALF1028 (homebrew) 14-11 0-71

1,296 K3IMKZ MGF1402 {commercial) 14-55 0-82

1,296  W1AIM HXTR-2101 bipolar (homebrew) 10-05 3-44

Some of these figures are mouth-watering. Next month I will publish
some antenna gain figures measured at Dayton, again supplied by WIGXT.
Anyone requiring the full list, which includes several items of vhf/uhf
interest, please send me an sae and a couple of further stamps to cover the
cost of photocopying and I will send you a list which will make you want
to tear the station apart and take up marquetry!
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From here and there

Irwin Brown, GI1JUS (Co Antrim) reports an opening to Spain on 15/16
December which appeared to favour Gl, EI, GW and west-coast G stations.
It was better further south on the second day (16 December). Irwin worked
EA1QJ (VD), EAITA (VD), EAICYE(YD), FIGXB (XI), EAIBLA (VD),
EA10D (XD), all on 15 December, and EAINU (NU), F6GEX (IN9TNA),
F6GIF (Bl) and FCIGXX (ZF) next day. All the Spanish stations worked
were at a QRB of about 1,250km. | wondered at first if this was one of the
December sporadic-E openings, but the duration of the event makes this
very unlikely. The moral is, don’t assume that it has 1o be hot and sunny,
nor even summertime, for tropo openings for some real dx to occur.
Incidentally, Irwin has worked 88 squares and 22 countries on 144MHz in
a spell of less than eight months using 100W 10 a nine-element Tonna.

Alan Marwood, G8SSL (Nottingham) is very keen on 70MHz listening
and cross-band working. He uses a dipole antenna “‘knocked up in half an
hour"’, and a converter feeding a FRG-7 receiver. (Here at GEVR I use a
50MHz converter into a similar general coverage receiver; you have to
“watch the birdies” but otherwise it is quite good, enabling a good coverage
to be obtained frequency wise.) Alan hears GB3IBUX and EI4RF most days,
and he is anxious to support the GB4MTR project, monitoring 70-26MHz
ssb, am and fm most of the day ready to set up cross-band contacts to 144
MHz. A beam will be installed shortly, probably by the time this appears
in print.

Dubus subscribers should make sure that they get their cheques to Ken
Hatton, G41ZW, Thorneycroft House, Shield Hill, Haltwhistle, Northum-
berland NE49 9NW as soon as possible so that Ken can assess how many
copies he needs for this year. New subscribers will be welcome to this
somewhat specialist vhf/uhf publication (which is non-profit making,
written and produced by bonafide vhf addicts), and it is proposed to print
more homebrew constructional articles starting with a new vhf/uhf
transmitter designed by Claus Niei which “*leaves the Japanese black boxes
way behind". You can phone Ken Hatton on 0498 21372.

I have again been asked to publish my deadlines though | usually avoid
this since space is at a premium. However, copy for the April issue should
reach me not later than 20 February (very late copy 25 February).

Ron Howe, G3PLB (Basildon), seeks help to solve a problem with his
FT290 fitted with a Mutek board front-end which suffers from break-
through “‘from the synthesizer’” and which affects signals ‘S5 and
upwards'’, [t was present before the Mutek board was [itted, so there is no
suggestion that this modification which so many have introduced so
effectively is in any way the cause. If anyone has experienced radiation from
the synthesizer (or elsewhere) in this rig which degrades performance, could
they please write to Ron, QTHR. Let's see if our **human computer’ can
solve this one!

Recent correspondence suggests that readers may have overlooked the
fact that G8VR is the area ARRL vhf awards manager for the UK,
especially for handling the VHF/UHF Century Club (VUCC) award based
on squares worked and confirmed since 1 January 1983. Certificates are
awarded for confirmed contacts with 100 different squares on 50 and
144MHz, 50 squares on 432MHz and 25 squares on 1,296MHz.
Endorsements are issued to up-date scores after the original issue of a
certificate. Contact me if you require further information or wish to submit
a claim, but please enclose an sae. Send no cards initially.

For a forthcoming lecture at the 1986 VHF Convention, slides of early
vhf/uhf equipment or events would be much appreciated on loan by G8VR.
Can you help please, especially some of you who were in at the beginning
of vhf activity.

For a chance to work BN square, listen for PA2GFL/MM who works on
an oil-rig platform on a two-week shift. Although the band is not
mentioned it is no doubt 144MHz, but no spot frequency is known.
Incidentally, when I use the “‘old’’ notation instead of the ‘‘Locator”
version, it is because my correspondent has used that form. If | adopt this
principle it will soon become clear how the change to ‘‘Maidenhead” is
progressing.

Our overseas readership seems to be on the increase, and it was with very
greal pleasure that I received a letter from Holger (Sam) Granholm,
OHONC (KP0OOAB) in Aaland Island. During the big tropo event in October
he worked 16 UK stations on 432MHz (1092, 1093, 1095, JOO0I and J0O03),
best dx being GBOHM at 1,598km. Sam favours the new locator system,
as you can see, and feels we should all be able to become conversant with
it in about six months. He also reported that OHOAZY worked eight G-
stations on 144MHz in the same event (1092, 93, 94, 81 and JOO02). His only
regret was that it coincided with a 432MHz contest which *‘kept stations
from operating on 1,296MHz"". Sam mentions another opening on tropo,
this time to his east, when he worked on 432MHz K023, 45, 59, 64, 84, 85,
88, 95, 96, 97, 98 and LOO07, best dx this time being 1,243km in a contact
with UA3PC in KO84. ]
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COMPUTING

John Morris, GM4ANB*

National grid conversions

Program 1 contains subroutines to convert from national grid to latitude
and longitude and back again. It is based on information contained in the
Ordnance Survey pamphlet: Transverse mercator projection, constants
Sormulae and methods. This pamphlet contains Basic subroutines for
national grid calculations, but these are explicitly designed lor similarity
with the associated formulas rather than speed.

The routines in Program | are based on the same formulas, but are
heavily optimized for speed and brevity, and work in kilometres rather than
metres, They are written in Microsoft, but will run on the BBC, or on the
Spectrum with LETs added.

The true origin of the national grid is at 49°N, 2°W. However, national
grid references are taken from the false origin, a point 400km west and
100km north of the true origin. If you look at the grid numbers at the
corners of any 1:50,000 OS map you will see, in a mixture of small and large
print, six figure numbers for both the eastings and northings. These are the
distances in metres east and north respectively of that corner of the map
from the false origin.

Often the small leading digits, representing the hundreds of kilometres,
are omitted, or represented using a system of lettered squares. To use
Program 1 you will have to re-insert the leading 100km digits.

As usual the interest is in the subroutines, with the main program being
an illustration of their use. The subroutine at line 100 initializes a few
constants needed for the calculation. It should be called once at the start of
the program.

The routine at line 200 converts from national grid to latitude and
longitude. On entry the grid eastings and northings, in kilometres east and
north of the false origin, should be in GE and GN. On exit the latitude north
and longitude east, both in radians, are in N and E. The opposite
conversion, from N and E to GN and GE, is performed by the subroutine

Program 1

180 GOSUE 1@
28 INPUT "Esstinas"s GE

@ INPUT "Novthainas': GN
al GOSUE 200
5@ PRINT "Lat: "5 N+1Z@Q/PL; Long: M5 Ex18d/PL
B GOSUB 202
78 PRINT “"Bach—conveysion: "iGE;", "GN
20 G070 Z@
0B FI = EIB4. Z7594: FZ = T1.94E9744
F = ZL.340B871LE-2r F4 = 4, TADSLELBE-S
B. ETOSISTEZE-3: K1 = BI75. V2D4sl
s a9*%PI/1280: EO = -Z4P1/180
140 RETURN
2 No= GN + LOB: 10 = N/RL + N@: (OSUE G4d
= hebOhN=-M) SAL: GOSUE «PR
= K-+(M=M)/Al: GOSUE 5@
= (GBE-4R@)+F: JZ = Jwi: Ja i J& = J4+J2
JZHZTED - JasIleia + HE o+ L1238 = S%HZ2))

= K = Th#H2e(M + JE+(EL + 98 + Ta*45)) /T2
= JawaIH (S + TZ#2ZB + Ta#d J2HBAQH(HZ + ZwT2
E + 5048 — JE+#(E1 + TIZHEEZ + Ta4ilZZ0 + TE+7ZM
= JHE/SB4D/CH + E@

URN

= M: GOSuUe 4P@: GOSUE 450
E - E@: PK = P#Ch: P2 = PK#PK: P4 = P2
PR/F

ZEQ + PIHZEHIINHZE - 4 - T2)

LGN + Pas*(gl - GE4T2 + Ta)

M= 108 + PeSRAVEGN/TZ0

i Pa®(Ta — 9 + a@wTZ + La+HZ —

78 GE = 400 + VHIGE + 120 + Z@+P2s HZD

80 RETURN

488 Ci = COSCK-h@th: U2 = COSOR+NDI: T1 = awC2*sC2-2
g 1 = C2#(FZ2 + Fa»(asCiwCl - 1#(Ti - 13

428 M = Flsik=ND) + SINCK—N@)#M

47@ RETURN

450 Sk SIMIK): CK = COS(K): TK=SK/CK

480 TZ TH+TK: T4 = T24T2: TE = T4+T2

47@ F = 1-EZ+®SR+BK: HZ = F/01 F=SOR{FY /AL

480 RETURN

[T T (R ]

non

*6A Morlich Grove, Dalgety Bay, Near Dunfermline, Fife KY11 SUX
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Eastings? 100

Northings? 104

Lat: 48.9272053 Long: ~EB.QBI648231
Back-conversion: 100, -100
Eastings? E50

Northinas? 1500

Lat: E3.ZBIEES9 Lons: 2.98929777
Back—conversion: 50, 1500

Fig 1. Example run of Program 1

starting at line 300. The two subroutines at lines 400 and 450 perform
calculations common to both conversions.

The main program, lines 10 to 70, asks for a grid reference, converts to
latitude and longitude, and then back again to eastings and northings. It is
intended 1o allow you to test that the subroutines have been entered
correctly, and will no doubt be replaced by more interesting input and
output sequences in due course.

For positions inside the UK the loop, from grid reference to latitude and
longitude and back, should return the numbers you first thought of within
a millimetre or two. The latitude and longitude figures agree with examples
given in the Ordnance Survey leaflet to within a few thousandths of a
minute of arc, or about the length of a cat’s whisker. This should be
adequate for most amateur radio purposes.

Fig 1 is an example run. Depending on your computer you can expect
some differences in the last digit or two when you run the program—the
ultimate accuracy is determined more by the varying rounding errors of
different machines than the formulas themselves.

The notes attached to 1:50,000 OS maps describe how to find a point’s
full grid reference, consisting of two letters and six digits. To convert such
areference to latitude and longitude you first need to derive the 100km units
from the grid letters. For an example of how to do this see Program | in the
article ““The New Locator System’' (Rad Com Oclober 1984, p8635). Lines
500 to 670 of that program perform the required conversion, starting with
a grid reference in N$ and finishing with the distance from the false origin
in N and E. These correspond to GN and GE in this month’s program.

Spherical direction finding

In December | asked lor a neat method to calculate the position of a station,
given bearings to it from two others. The lirst and by far the most elegant
entry came from James Miller, G3RUH. Program 2 is a Microsoft version
of his program. It will run on the BBC without change or on the Spectrum
with LETs added.

Once again the calculation is performed in a subroutine, lines 100 to 250.
Allangles are in radians. E1 and NI are the longitude east and latitude north
of station 1, and Z1 the bearing to the unknown station. The corresponding
values for station 2 are in E2, N2 and Z2. On exit a flag, ER, is set to 1 if
the bearings do not cross. Otherwise one of the crossing positions is given
by N and E. The other point is exactly opposite, as shown in line 90.

The method used by G3RUH is very neat, and in retrospect blindingly
obvious (1 have twenty-twenty hindsight). The unknown station is at the

Program 2
EL1=FNR(-T0:

18 N1I=FNR(SE): REM Stat,on 1 M E

20 MI=FNR(-20): EZsFNRU4SY: REM Station 2 Ny E
=@ INPUT “Bearing from station 1"sZ1: Z1=FNRCZ1)
4@ IMPUT "Bearins from station 2ZViZE: 2Z=FNR(IZ

5@ GOSUE 108

BB IF EF Q@ THEN PRINT "No intersection”: GOTO 1@

TO PRINT "Bearinss intersect at:!

a0 PRINT “Lat = “3FNDCM);", Lona = "3FMDCED

9@ PRINT "Lat = "3—-FND(NMIs", Lone = ":FND(E)-18@: GOTO 1@
108 X = -SIMI(N1I*SINCZ1): ¥=-COS(Z1): RAZ=COS(NLI+SINCIL1)
112 AYX = X*COSCE1) - Y#SINCELI: AY = X+SIN(E1) + Y+CUS(EL)
120 X = -SININZI®SINCZIZY: ¥Y=-COS(I) 22 =COS (N2 *EINCTED
120 BX X+#COSCEZY — Y+SINCE2)Y: BY = X#SINCEZY + Y#+COSCEZ)
1a4@ Cx AY+BI - AZ+BY

15@ CY AZ+BX — RX*BY

AX+EY — AYwBX

170 SI SER(CX*CX + CY#+LY + CI=CZI)

180 1IF SI=@ THEN EF = 1: RETURM

19@ 1F ARSC(CZ)Y ()81 THEMN N = FNSCCZ/SID)
@0 IF ARS(CZ)I=SI THENM M = PI/Z4+80GN(CZ)
21@ IF CXO@ THEN E = ATNICY/CX)

220 IF CX=@ THEN E = PI/2%SGN(CY)

23@ IF CX{@ THEN E = E+PI

24@ IF E(@ THEN E = E+Z#PI

160 CZ

250 EF = @@ RETURN

9@ DEF FND(X) = X+12@/PL: REM DEGCX)
910 DEF FMR(X) = X+PI1/1E@: REM RADCX)
S2@ DEF FNS(X) = ATNOX/SEROL-X+X)): REM ASNCX)
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intersection of two great circles. Each greal circle can be uniquely described
by the direction of its normal. The first step is therefore to calculate the
vectors representing the two great circles. This is done for station 1 in lines
100 and 110, and for station 2 in lines 120 and 130. Directions are in
geocentric rectangular co-ordinates, with the z-axis pointing at the north
pole, the x-axis at 0°N, 0°E, the y-axis at 0°B, 90°E.

Because the unknown station lies on both great circles, it must be offset
by 90° from both normals. That means that its position is given by their
vector cross product, which is calculated in lines 140 to 160.

The rest of the subroutine takes the resultant vector and converts it 1o
latitude and longitude.

The main program is straightforward. The positions of the two known
stations are set in lines 10 and 20, and should be changed as necessary once
vou have got the program running correctly. Three functions are declared,
which on many computers can be replaced by built-ins. FND converts -
radians to degrees, FNR converts degrees to radians, and FNS calculates the
arc-sine function. If your computer has DEG, RAD and ASN you can use
those instead. IT it supports IF ... THEN . . . ELSE lines 190 and 200 can
be combined, as can lines 210 and 220. |

SATELLITES

Bob Phillips, G4IQQ*

MY APOLOGIES for the non-appearance of this column last month; it was
caused by the simultaneous failure of several pieces of equipment, both
radio and computer, on which I have come to rely to gather and process
information at the latest practical date to make it as current as possible. All
now seems to be working well again so on with this month's news.

RS satellites

There is little new to report on the status of the satellites in the series. RSS
and RS7 continue to provide the only mode A transponders, and RS8 is
essentially non-operational due to difficulties in establishing telecommand
control.

Turning to the future, the outlook for additional Soviet satellites is very
encouraging. In fact within a matter of weeks from the date you read this,
it is possible that both RS9 and RS10 will be in orbit. There have been a few
problems with the testing of RS9 which may cause its launch to be delayed,
but looking on the bright side both satellites will be placed in orbit ar the
same time.

The orbits are planned to be circular with a period of around 120min, as
for the RS3-8 series. RS9 will only carry a mode A transponder, 145MHz
uplink and 29MHz downlink, but RS10 will carry a much more extensive
payload. There will be a mode A transponder as for RSY, together with one
transponder with 2IMHz up and 29MHz down (mode K} and another using
21MHz up and 145MHz down (mode T). The precise frequencies are not
vel available but there is clearly scope for conflict between the mode T
downlink and that from Oscar 10. Two beacons will be carried; one at
145:557MHz and the other at 435MHz.

These satellites will make a very welcome addition to those already in
orbit, and the new modes should provide a good opportunity to get some
use out of the 21 and 29MHz bands at a time when terrestrial propagation
is close to its minimum,

Oscar 10

This piece is being written in the middle of December, during what promises
10 be a good period of activity on the satellite over the Christmas break. In
spite of the generally lower elevation angles and shorter periods of
availability in the UK, operating conditions have been somewhat better
than during the late summer of 1985, when the attitude of the satellite
caused the antennas.to be directed in a less than optimum direction. At the
time of writing, the operating schedule for the satellite provides two off
periods with mode L active before and after apogee. The schedule is:

Mode B 055-119
Mode B 120-136
Mode B 137-203
off 204-239
Mode B 240-019
off 020-054

*Transvaal Cottage, New Barn Road, Swanley, Kent BRE 7PW.
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The latest &cvelopmcms, for both the schedule and other news on the
satellite's health, are carried on the various bulletin transmissions on the
general beacon on 145-810MHz.

Amsat has published a book entitled, AMSAT Phase I Satellite
Operations Manual, which provides a great deal ol information about the
satellite and how to operate through it. At present the only way to obtain
a copy is directly from Amsat, Box 27, Washington, DC 20044, USA.

When preparing the satellite visibility chart for February | had 1o do some
double checking for the period around the middle of the month. The
normal computer program, which simply gives the beginning and end of the
visible period, showed some unexpectedly long periods between the 15th
and 19th, On further examination it turned out that this was indeed the
case; the satellite achieves two peaks in elevation angle about hall an hour
after the beginning and before the end of the pass. For the majority of the
orbit the elevation angle is quite low to the UK, but ideal if you only have
azimuth rotation. These rather unusual conditions allow operation during
up to 245ma units out of 256 for the total orbit.

Please bear in mind that Fig 1 is drawn for the London area and that such
low elevation passes are rather critical on operator latitude. The further
north from London the worse the access around apogee, ie ma= |28,

Uosat

It never ceases to amaze me how much effort must go into experimentation
and providing bulletin information on these satellites. Uosat Oscar 9 still
maintains its weekly schedule which provides the detailed bulletin on
Saturdays and Sundays, and while there is still no formal schedule for Uosat
Oscar 11, its 145-825MHz transmissions now carry a considerable amount
of data, including the ephemeris for all active satellites. Oscar 11 is also used
to provide a newsflash bulletin which is updated as and when a news event
occurs, so it is worth monitoring the satellite on a regular basis.

Efforts by Harold Price, NK6K, and Jelf Ward, K8KA, have produced
considerable advances in the development of software for the digital
communications experiment which is seen as a forerunner to an operational
packet radio service via satellite. Tests with a limited number of stations
located around the world are planned to demonstrate the service.

It is worth noting that during periods when software is being loaded into
the on-board computer, the 145MHz beacon is usually switched off. As |
mentioned above, there is not yet a schedule for the satellite and it is
unlikely that one will be established for some time, since it would make
experimentation rather difficult.

Other news

A new initiative has been taken to increase awareness of satellites in schools
and colleges. A publication entitled Sateflites in Education provides a very
useful resumé of the topic, with emphasis on what satellites are available
and how to receive their signals. Uosat | and 2 are covered, as well as Oscar
10 and weather satellites. The booklet gives practical tips on antenna
construction, orbit prediction and suitable sources of hardware, and is
particularly useful to the newcomer to the subject. Details from G3AAJ,
Amsat-UK, London E12 5EQ, on receipt of the usual sae,

Many operators write asking for information concerning satellite
software that will work on their particular breed of micro, so | am always
happy to include details of new packages as they become available (though
I should add that even with four micros in commission at this QTH I cannot
test everything that comes along!). The latest offering that has been brought
to my attention is a Uosal telemetry decoder which runs on the 48k
Spectrum. The software from G4IDE Micro Systems decodes the 1,200
baud data and displays it on the screen. It will also interpret the data into
the corresponding satellite parameters using the standard algorithms.
Further details from G4IDE, 79 South Parade, Boston, Lincs.

The first UK to Kenya contact via Oscar 10 was made between G6GZZ
and 5Z4DJ on 19 August 1985. Mike, G6GZZ, has an impressive
equipment line-up at his QTH with a 4 X 19 element array for transmit and
2% 9 element crossed Yagis for receive. At the other end of the link Tony,
5Z4DJ, who is the only Oscar 10 station active in Kenya, uses 40W to a 19-
element circularly-polarized antenna.

I am grateful to Ted Mathewson, W4FJ, who sent me a very
comprehensive list of stations active on the Oscar 10 mode L transponder.
The list which was compiled by Korz also indicates, in most cases, the
equipment in use at each station. Ted indicated that his first mode L activity
was with 7W cw, but many stations have “‘big ears’’ and were able to carry
out a QSO. If you would like a copy of the list please send an sae to the
address given at the foot of page 117.

The final news item this month concerns a possible future satellite
construction project to be undertaken by Amsat-UK. The organization
recently established a technical group to look at options for future activity
in this area, and concluded that there is a demand for a relatively simple
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type of transponder perhaps along the lines of Oscar 6. Further work will
be carried out to define a specific mission, after which will begin the long
process of fund raising, negotiation for a launch or piggy-back ride on
another satellite and last, but not least, the construction of the package
itself. There is a strong desire to have a wide parlicipation in the project
while recognizing the potential problems of co-ordinating activities over a
large area of the country. The possibility of using balloons to carry out pre-
flight tests will be explored, and this in itsell should lead to some very
interesting possibilities for experimentation. If you have any views I would
be happy to feed them to the group. In the meantime stand by for a rather
large fund-raising exercise; the likely cost of the project is of the order of
half a million pounds. (]

HF

John Allaway, G3FKM*

DURING many years of interest in international amateur radio, 1 have
always suspected that many licensed amateurs have little or no idea of the
purpose or even existence of the International Amateur Radio Union. Since
my election to the post of secretary of IARU Region 1, my worst fears have
been confirmed! No apologies therefore for reproducing here a short article
which IARU president Dick Baldwin, WIRU, wrote in QST September
1985, entitled ““The Objectives of the International Amateur Radio
Union'":

As defined in the new constitution of the 1ARU, its objectives are:

(&) representation of the interests of amateur radio at and between conferences and
meetings of international telecommunications organizations;

() encouragement of agreements between national amateur radio societics on matlers
of common interest;

(¢) enhancement of amateur radio as a means of technical sell-training for young
peaple;

(ef) promotion of technical and scientific investigations in the field of telecommunica-
tions;

(e) promotion of amateur radio as a means of providing relief in the event of natural
disasters;

(/) encouragement of international goodwill and friendship;

(g) support of member societies in developing amateur radio as a valuable national
resource, particularly in developing countries; and

(4) development of amaieur radio in those countries not represented by member
societies.

*10 Knightlow Road, Birmingham B17 8QB.
RADIO COMMUNICATION February 1986



In these pages we have many times emphasized the importance ol 1ARU
participating in World Administrative Radio Conferences (WARCs) held by the
International Telecommunications Union (ITU), especially those general WARCs in
which the table of frequency allocations is subject to revision. And to participate in
a conference means that IARU must take part in the preparatory work, as il is now
doing in anticipation of a general WARC that might be held as soon as 1991, For
example, by the time this column appears in print an IARU team consisting of WI1RU,
YUTNQM, SPSFM, 11RYS and WOBW I will have been present for all or part of ORB-
85. (ORB-85 is the short title—the full title of this ITU conference is the World
Administrative Radio Conference on the use of the Geostationary-Satellite Orbit and
the Planning of the Space Services Utilizing It.)

If any amateur radio matters come before the conference, the TARL! team will be
prepared to handle them. Otherwise the IARU team members will be keeping IARU
visible at this ITU conference and becoming acquainted on a personal basis with
delegates from the many administrations present—delegates who can be expected to
play important roles in other ITU conferences where we will want and need their
support for the amateur service.

Then there is the matter of encouraging agreements between national amateur radio
societies on matters of common interest. In Auckland, New Zealand, in November,
there will be the Sixth Triennial Conference of the IARU Region 3 Association, during
which the amateur societies in Region 3 will work out common agreements on band
plans (that is, the use of the spectrum by mode), operating matters such as contests,
handling reports of interference Lo stations of the amateur service etc. Because there
will be observers present from the other two IARU regions as well, it will be another
opportunity for IARU to display its international character.

We are, after all, highly interdependent. In our unity there is the strength to defend
the amateur service at international teleccommunications conferences. And in our unity
there is the realization that any major action taken by an individual member society
has an impact on other member societies. More about the objectives of IARU another
month.

Dick refers to his intention to write more later, and it is certainly my
intention to do likewise! One point should be borne in mind when reading
the above—that is that when the amateur service is referred to this
applies equally to the amateur satellite service—a service defined
separately in the Radio Regulations but often perhaps unfortunately
included under the generic title of amateur service.

Please note that final tables for the 1985 10 and 28MHz scores will appear
in the March issue. The 28MHz table will be continued, starting again from
1 January 1986.

Award applications

Clarification of just how to make an application for an award might
possibly be helpful to anyone just beginning this fascinating facet of
amateur radio.

First of all it is important to read the requirements carefully. Some
sponsors ask for lists of claimed QSOs, others for lists of QSLs held, and
yet others for a list certified by two other amateurs (often referred to as a
“‘GCR list’"). The more stringent ask for a list of QSLs held which has been
certified by the awards manager of a national society (in the UK/RSGB this
is G3IKDB). CQ magazine uses G3FKM as a check point in the UK for its
awards (WAZ and CQDX) and he checks no others. If a special application
form is available it should be used but, if not, a neatly-writien or
(preferably) typed list should be made out and should note the name and
class of award being applied for, the details as required, and a declaration
that licence regulations have been obeyed together with callsign and
signature. If anything is enclosed which has to be returned, sufficient
postage must be enclosed and a large sae if appropriate.

Copies of ARRL DXCC application forms and WPX, WAZ and CQDX
forms are available from G3FKM, but DXCC applicants must send the
QSLs and list to ARRL as they cannot be certified anywhere else. When
filling in CQDX award forms please note QSLs in alphabetical order by
prefix, this helps considerably—and finally please note that CQ charges
US $10 per award now, but only US $4 to its magazine subscribers.

News from overseas
Peter Ebsworth, G8CKB, has reported on a recent visit to Spitzbergen.
While there he met Tom, JW6VDA; Arvid, JW6WDA; and Thor, LB6EC/
JW. Both Tom and Arvid had suffered damage Lo their antennas during a
severe storm on 15 November, but fortunately the club station JWSE
escaped with its five-element beam (which is at 100ft) intact and only minor
damage to a rope supporting a dipole. JWSE has an [C745 and SB221 linear
and also an RA117 receiver; most operation takes place near 14,175 or
14,220kHz. Auroral absorption and noise hinder propagation during the
northern winter but the auroral displays are superb! Other amateurs on
Spitzbergen include Svea, JWILK; JWICY (at a meteorological station at
Hopen), and JWOA which is the Polish research station at Hornsund. Peter
visited JWSE and enjoyed listening to the pile-ups—he hopes to return
this year.

G3VHE, who is now officer-in-charge of the RAF Gutersloh ARC
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(DA2YV), has asked for publicity to be given to the lact that QSLs for
contacts with ZC4AK for any dates after December 1981 cannot be
provided by him. He asks those having QSOs after that time to apply
directly to the operator concerned. He has already returned over 100
applications and this is becoming rather expensive.

David Dyer, G4WUK, has written about a holiday visit to Romania last
autumn. He contacted YO4PX the day after making his reservation and
found that Fery was in Constanta, his holiday destination. This began a
series of skeds during which several YO awards were achieved. On arrival
in YO4, David and wife were given great hospitality and the club station was
visited. This contains much home-built gear, including a computer and rtty
equipment. Radu, YO4HW, who is chiel member of the club, is a QRQ
morse expert and holder of SBDXCC. David urges UK amateurs to look for
YO amateurs and work for their awards which he considers well worth the
effort. 5

Bill, GIMCS, was in Egypt during October and met SUIAL and
daughters SUTAA and SUIAB, as well as an old friend of the Society—
Ezzal, SUIER, and daughter Magi, SUIMR. He was fortunate to operate
for a short while on 1 November but didn't work any UK stations. There
is a big problem with QSLs in Egypt as the government insists on direct
QSLing only and four ircs are needed to cover the cost of the postage. A
list of members of the Egypt ARS contains 26 callsigns and the information
that Egyptian activity tends to take place particularly on Fridays and
Saturdays around 1600 and 2200 with special emphasis on the band
segments 3,775-3, 790, 7,075-7,090, 14,225-14,275 and around 21,275 and
28,575kHz. Noted as active on hl are SUls AA, AB, AC, AH, AL, BA,
CR, ER, HK, IM, MA, MI, MK, MR, RR and SR.

Barry Woodcock, G4XPG, is in Zimbabwe with the callsign Z2IGT, and
active on 14, 21 and 28MHz ssb particularly looking for QSOs with
Yorkshire. Steve Craggs, GOBAU, is al present in the VP8 arca as VPEBGO
and will be there until August.

DX news

It is reported that Roland, FRTAL, is likely to be at Tromelin Is as FR7AlL/
T this month and possibly next. J52UAG has been worked but is believed
1o be confined to 14MHz ssb only. DJ6QT is believed to have a licence 1o
operate from Comoro during spring 1986. From Malagasy, SR8AL keeps
a schedule with QSL manager WA4VDE at 1600 on Fridays on 21,330k Hz.
He also appears at weekends at 0200 on 3,505 and 7,045kHz alternately.
ON7IP/ST2 was in Sudan during Decembe: but returned home; however,
he should be back by now and be active lor six months or so providing the
first official operation from Sudan for some time. Zaire is represented
almost daily by 9Q5MA who appears on 14, 183kHz from 2000, Sao Tomé’s
S92LB often appears between 14,165 and 14,195kHz around 1900 before
moving to *‘Snooky’s Net'” on 14,183kHz at 2030.

VR6JR may have left Pitcairn 1s by now and will reply to QSLs from his
home (G30KQ) QTH when he returns. ZL7AA has been worked on TMHz
ssb at around 0730 in the UK. ZMBOY, on Kermadec Is, has also been
reported on 7MHz in the ZL2AAG net, VK9ZB, from Willis Is, has now
left. DXNS reports information from VK9NS that the next operator on the
island will have a full amateur licence and will operate on cw. His callsign
may be VK9ZG.

ZL1AMO encountered impossible problems during his planned visit to
Tokelau late last year. He abandoned the attempt but hopes to be more
successful in March.

VS6CT will be visiting Macao between 7 and 12 February and his callsign
will be XX9CT. VU2GDG and VU2DVP have been very active on 3-5SMHz
between 0045 and 0115 on 3,696kHz and also listening on 3,800kHz. The
DX Family News Letter reports on a visit by JR1AIB to YI1BGD following
which 3,000 QSLs were sent for use by the station. Only direct cards can be
sent and at least three ircs, dated within the past three years, are needed for
airmail postage. Surface mail is very unreliable and should not be used.
Y10BIF is a special station at the international fair site and may occasionally
allow guest operation. Y14SC is located at the Scout camp. YK/OE7RKH
is located with the UN Peace Keeping Forces on the Golan Heights and
appears almost daily near 14,026kHz at 1830. He is willing to make
schedules on other bands.

VP8BGX will be active for another six months and may sometimes be
found on 14,275kHz after 2030. CE9HOP, who is on Greenwich Is and on
14,200kHz daily from 2300, intends to operate on rity soon and has
antennas for 3-5 and 7MHz. The rumoured visit to Peter Ist Island by
JFLIST has been abandoned. There is no news of any other expedition
being planned to the island.

KB6DAW/KH2 now has the call AH2BE and often works on 14,175kHz
at 1600. KHOAC prefers 14,195kHz at 1400 and 14,227kHz at 2100.

LASVAA is now on Bear Is as JW5SVAA and will be there until May.
JW6EHAA should also be there now and will be there until June.
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Welcome
To the following who became RSGB members during November last:

DA4BM, DK3RI, F6FLB, K2ZAW, SM6BIK, SPIMRO, SV2WT, VK3IBM,
W75X, WOVB, YBOIP and S5N8ZHN. Listener members include D
Debacker (YB), M O'Donnell (DL), and S Hasan (AP).

Awards

Six Counties Award

Submit satisfactory evidence of having made two-way communication with
at least one licensed amateur in six counties in Liberia on at least two
different bands since April 1964.

West African Countries Award

Submit satisfactory evidence of having made two-way communication with
at least one licensed amateur in eight W African states and at least five in
Liberia on two different bands since 1 January 1962.

Work ECOWAS Countries Award

Submit satisfactory evidence of having made two-way communication with
at least one other licensed amateur in 12 member countries of the Economic
Community of West African States, including Liberia, on at least three
different bands since 28 May 1975.

For any of the above awards, QSLs are not needed. A certified list of
claimed contacts, signed by an officer of a national society, or two general-
class licence holders, should be submitted. This should indicate station
worked, date, time, band, mode ad signal reports. The fee for each award is
US$5 or 20 ircs, and applications should be sent to: Awards Manager, PO Box
987, Monrovia, Liberia. (Note that ECONWAS countries are the following:
Benin, Burkina-Faso, Cape Verde, Gambia, Ghana, Guinea, Guinea Bissau,
Ivory Coast, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone
and Togo.)

Worked All Britain Islands Award

As from 1 January 1986 the WAB Awards are issuing an Islands Award and
contacts with islands from this date will qualify. Listeners may also apply. A
certificate will be issued for contacts with 25 islands, and endorsements will
be available for 40, 50, 60, 70, 80, 90, and 100 islands. The award costs £2, and
endorsements are supplied in exchange for an sae. An “island" for WAB
purposes is defined as a naturally-formed piece of IandAIyingi; off-shore from
the mainland of Great Britain ad N Ireland, and the Channel Is, and which at
some time is surrounded by the sea. The construction of a man-made bridge
or causeway does not negate the status of an island. Islands must be shown
on the 1:50,000 Ordnance Survey map. Where a group is named on the map
and individual islands are not, only one may be counted. Claims should be
made on the record sheets available from Brian Morris, G4KSQ, 22 Burdell Av,
Sandhills Estate, Headington, Oxford OX8 8ED, in exchange foran sae orircs.

Great Western Steam 150 Award.

Following the success of the GB4GWR special event stations held at Didcot
Railway Centre since 1982, the Great Western Society and the Vale of White
Horse ARS are co-promoting this award. It is an Ad-sized certificate in GWR
chocolate and cream colours, and will be individually numbered and signed
by the chairmen of both GWS and VOWHARS. Requirements are to have
worked (or heard) 20 amateurs in 20 different locations formerly served by the
GWR, plus GB4GWR representing Didcot. Copies of log entries, with the
claimed locations underlined should be countersigned by two licensed
amateurs. Band and mode endorsements are available. The fee is £2 (or 10
ircs) which includes a small donation to the Didcot Railway Centre. Cheques
should be made payable to the VOWHARS, and ap;licaltons sent before 31
December 1986 to: John O'Hagan, "Brubell”, 27 Colne Close, Grove,
Wantage, Oxon OX12 ONN.

Jubilee 150 Award

The colony of South Australia was founded on 28 December 1836 and to
celebrate the 150th anniversary of this event the Wireless Institute of
Australia (S Australian Division) Inc announces this award. i has been
supported financially by the S Australian Tourist Bureau, Qantas and
ESTROW, It is issued on payment of £1 or four ircs handling fee. Licensed
amateurs must work stations in the VK5 call area to accumulate 150 points
durln%the calendar year 1986. Listeners also need 150 points and must log
the VK5 call and that of the station being worked. Points values per QSO/
report are as follows: 1-8MHz=6; 3-5MHz=5, 7MHz=3; 14MHz=2;
21MHz =3 and 28MHz = 4. Satellite and eme count 5, and WARC band QSOs
also five. Those with WIA affiliated club stations count double—these are
VK5s WI, WIA, ALE, ALM, ARN, APC, ARC, BAR, BWR, LZ, RCN and SR, and
with jubilee station VK5JSA 15. Send log extracts and handling charge to Mr
R J Bruce, VK50U, GPO Box 1234, Adelaide 5001, S Australia.

WAZ 50th Anniversary Award

To commemorate the 50th anniversary of the WAZ award, CQ is offering a
special WAZ certificate for those working the 40 zones during 1986. QSLs
should be submitted directly to the WAZ Award manager, Leo Hiijsman,
W4KA, 1044 SE 43rd St, Cape Coral Fla, 33902 USA. The awards will be
numbered sequentially and the first to achieve one will receive a plaque. The
usual WAZ application form should be used (available from G3IFKM—sae
please). Contacts may be on either cw or ssb and no separate mode
certificates will be issued. QSOs must be on 3-5, 7, 14, 21 or 28MHz only.
Applications should be sent to W4KA together with US $10 (or ircs at the rate
of one irc = $0.37).

Zurich 2,000 Award

This celebrates the 2,000th anniversary of the city of Zurich. The sponsor is
the Zurich branch of USKA, and European applicants need to make contact
with at least five different stations in Zurich canton, including three located
in Zurich city. Non-Europeans require four and two respectively. QSOs with
club station HB9Z (which will be very active during the year in contests elc)
count double. Any bands/modes may be used, and listeners may also claim
the award. All QSOs reports must take place during 1986. Send log data,
verified by two licensed amateurs plus CHF 5 or four ircs to: USKA Sektion
Zurich, Awards Manager, Fritz Zwingli, HBICSA, Eugen-Huberstr 25, CH-8048
Zurich, Switzerland.
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Bermuda Contest winners 1985. L to r: GABWP, VEING, VP9HK, VE1NK (xyl
Judi), VPIKG (President of RSB}, K2UR, DF9ZP (FR Germany winner) and
DK8ZB

Contests
Resuits of the 1984 CQWWDX Contest (cw section) are now available. In the
single-operator single-transmitter section UK scores were as follows:

G3FXB  (All band) 1,489,714 points G2AJB  (All band) 42,840 points
G3WPF 75 1,376,781 ., GM8SQ N 21,948 ..
G4BUO s 881,781 G3XRX .. 18,320
G4BUE 874,470 GWATTU (21MHz) 69,120
G3vMw 858,476 GW3KYA ste 26,649
G3MXJ 690,850 G6QQ 5,016
G4cP 642,492 G3URA e 3,531
G3LNS 608,580 G3TBK (14MHz) 56,862
G4UPs 534,145 .. GM3RAO "t 22,310
G3PDL 533,235 .. GWA4PXQ o 13,095
G4BKI 377,370 .. GW3MPB (7MHz) 26,598
G3KDB 351,175 G4IUF e 10,688
G3ESF 218,816 .. GWS3NYY (3-5MHz) 33,701
GWwWa3Jl 182,952 .. GD5AVF - 7,000
G3JKY 80,342 .. G3XWZ/A (1-8MHz) 22,034
G4UOL 51,000 .. G3ZRH i 8,325
GU4AWTN 45,182 . G40BK i 1,012

Certificate winners are listed in bold type.

In the multi-operator single-transmitter section GJOAAA scored 2,111,472
points, GA0OTU, 309,980, and GU3HFN 69,564,

A dreadful omission from the results of the phone seclion given in
December MOTA was that of the two Welsh entrants, GW4BLE, who scored
931,635 points to be the leading UK entry in the all-band section (single-
operatar), and GW4RHW who scored 22,724 points on 7MHz and who led the
UK entry on YMHz. One final apology— G4TXM should have read G4XTM.

The Bermuda Contest

0001 15 March to 2400 16 March

Open to all licensed amateurs in Canada, the USA, the UK and FR Germany
only. Actual operation may not exceed 36h maximum, and off periods must
be clearly logged and each of not less than three consecutive hours. All
stations must be single-operator only and mus! operate from their own
private residence or property. Top winners of the 1981 to 1985 contests
(inclusive) will be eligible for area awards only. The contest covers 35 to
2BMHz (no WARC bands) phone and cw but no cross-band or cross-mode
QS0s allowed. Exchange RS/T plus province (VE), state (W), county (UK) or
DOK (DL). VP9 stations will send parish (SAN, SOU, WAR, PAG, PEM, DEV,
SMI, HAM and STG). UK stations work only VE, W and VP9. Each complete
QSO counts five points and a phone QSO and acw QSO with the same station
on the same band counts provided that they are made at least 30min apart.
The multiplier is the total number of VP9 stations worked on all bands, and
amultiplier may be counted only once on each band. Logs must be in gmt and
separate sheets used for each band, duplicate check sheets must be
enclosed wilh all entries with more than 200 QS0s, and each page must be
clearly marked with the callsign, band and date. All contestants must sign a
statement that they have observed the rules of the contest and terms of their
licence. Excess duplicates or illegible logs may result in disqualification. All
logs must be received by the Contest Committee, RSB, PO Box HM275
Hamilton 5, Bermuda, no later than 2000 31 May 1986, Entries should be sent
by air-mail and should include sae and ircs for acknowledgement of receipt.
Top scorers in each country will be invited to Bermuda to receive Lheir awards
in October 1986 with transport and hotel provided. Other winners in each
county (UK) will receive a printed certificate.

ARRL DX Contests

0000 15 February-0000 16 February (cw section)

0000 1 March-0000 2 March (phone section)

Single-operator, single- or multi-band, multi-operator single- and multi-band
sections. There is a QRP section for those running less than 10W input.
Exchanges consist of RS/T plus figures indicating the power input. USA/
Canadian stations will give their state or province. Each QSO counts three
points, and the multiplier is the total number of contiguous USA states and
Canadian provinces worked on each band added together. Certificates will be
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QTH CORNER
BVOCRA Box 30-547, Talpei, Taiwan.
FTBXB  BP 83, Argenteuil, F-95101, France.
GJOAAA via G3TXF, Holt Cottage, Kingston Hill, Kingston-upon-Thames, Surrey KT2

TJH.
via YU1AHI, R C N Tesla, Timocka 18/1 11000 Belgrade, Yugoslavia.

JSUAG

TA2D Box 37, KDZ-Eregli, Turkey.

TA2G Amd Sokak 3, Ankara, Turkey.

TNBCK via FBEWM, 6 Rue Voltaire, Sevron, F-93270 France,

VKILM {iormerllg VKINM/LH) Box 5, Lord Howe Is, 2898, Australia.

VKOAK via VK2DEJ, J M Saunders, B Toni Cresc, Ryde 2112, NSW, Australia,
VKODJ  via VKGDYL.

VPBBGO S Craggs, GOBAU, Arrochar, High Pit Rd, Cramlington NE23 6RB.

XX9CT PO Box 12727, Hon%Kong.

Z21GT  Barry Woodcock, 8 Kent Cresc, Gweru, Zimbabwe.

5TSLW  DH1LAV, Box 288, D-6730, Neustadt, FR Germany.

5T5SL DLBDF, W Siebert, Koehlesrain 123, D-7950 Biberach 1, FR Germany.
7PBKG  YASME Foundation, Box 2025, Castro Valley, Cal, 94546, USA.

awarded to the leading stations in each country, and to all making more than
500 QSOs. The latter must include duplicate sheets with their entries.
Contest stationery is available in exchange for a large sae and ircs from ARRL
DC Contest, 225 Main St, Newington, Conn, 06111 USA. Entries must be
postmarked within 30 days of the contest and sent to the same address. Note
that entries containing more than two per cent of duplicate QSOs will be
disqualified, and that for each duplicate or incorrect callsign a penalty of
three QSOs will be deducted. Photocopies of the rules are available from
G3FKM (sae please).

During the CQ WW DX (CW) contest on 23-24 November, GJOAAA (operated
by Roger, G3SXW, Nigel, G3TXF, and lan, G3WVG) made 3,800 QSOs (gross),
This was the fifth successive visit made by the same team to the Channel Is
for this annual contest. Previous operations were: 1981 GU3SXW (Alderney),
1982 GU3TXF (Alderney), 1983 GJ3SXW (Jersey) and 1984 GJOAAA (Jersey).
The net total {excluding duplicates) of QSOs made during the five 48h contest
weekends exceeds 15,000.

Third BYLARA Contest

1900-2200 27 February

1000-1300 1 March

3.53-3-55MHz and 7:007-7-02MHz (cw) and 3:62-3-65MHz, 3-72-3-8MHz,
and 7-05-7+09MHz (phone). QS0Os may also be made on 144 and 432MHz.
Copies of rules are available from G3FKM (sae please).

Around the bands

The latest report from GBKG arrived just before Christmas and says:
“There was a moderate recovery in solar activity during October and
November, with the provisional monthly sunspot numbers reaching 18-5
and 16+ 6 respectively and with the 27-day average of solar fux rising above
70 and reaching 78 before levelling off at around 75sfu. The overall effect
of the data for 1985 has been to halt the headlong descent of Cycle 21 with
the longer-term averages levelling off at around 18 and 75sfu respectively,
typical values for a cycle which is now 9-5 years old.

“Data for the 12 most recent cycles is generally regarded as reliable, and
four of those lasted less than 10-5 years, the shortest being just 10 years
long. On this basis the end of Cycle 21 could arrive at about the middle of
1986. The data does not preclude the possibility of an earlier minimum, but
it is also within the probabilities that it could be delayed until the beginning
of 1989! All that can be said is that things will probably be somewhat clearer
by this time next year."

Reports this month are few and far between due to the various problems
associated with the holiday season. Thanks are particularly due to GZHKU,
G5JL, G3s GVV, LOL, YRM, Gd4s EHQ, MUW, NXG/M, UOL and
RS10906, who managed to defeal the obstacles and send in reports. As
always calls listed in italics were those of stations using AIA.

1-8MHz 0000 EA9IE, LX9BV, VE1ZZ. 0400 VE3OMR, YV5AVR. 0600 CN8ES,
DF8ZHICT3, KH8AC/I, W8JI. 2300 F8IHIEA, OHOBA, SP1PEA.

3-5MHz 0000 KP2AH, W5SZ. 0400 HK6IID, PJ2HB, W1-W5, W8-9. 0700
KGNA,PZL.?GQ 1900 J2BEl, TV6CEE. 2200 EASKF, J28EIl, W1-2. 2300 J37AH.
VO1MP.

7MHz 0400 V2A. 0700 JA, JATEAI, PY, TU2JT, VK, ZL. 0B00 W6. 1500. JWOA.
2100 UAOBAP, N9AG/V2A.

10MHz 0800 VK2-3. 2000 TATC.

14MHz 0800 HLOCW, J28El. JH4EIY/5NI 0900 CVOD KSOC/KH2, KL7HPR,
VK, ZL. 1200 VK2-3, VISZN, VK6. 1500 OX3SG, AISP/TF, VK6ABW, W6. 1600
S79CW, S83H, VKODJ, W6-W7, 7P8KG. 1700 FT8XB. 1800 FM4DP, KP2AH,
VKOAK. 2100 A71BJ. 2300 CVOU.

18MHz 0900 ZL1AOM, ZL3RK.

21MHz 0B00 ZS3/W6QL. 0900 HIOA, HZ1HZ, ODSLX, VK4, VKS, YBOARA,
5L2EQ.1000 YC8ZAB. 1200 VISDP, VS6DO, VU2BK. 1300 FM5WD. 1400
3B8FP, 7PBKG, 9Y4GR. 1600 CPS6/B, K6VU.

28MHz 1500 ZS6USA.

Thanks also to the following for items extracted: the Lynx DX Group
Bulletin (EA2]JG/EA3CBQ), DX'press (PAOGAM), CQ Magazine
(WIWY), DXNL (DL3RK), Long Island DX Bulletin (W21YX), DX News
Sheet (G4DYQ), the Ex-G Radio Club Bulletin (GI30OEN/W6), and Long
Skip (VE3XN).

please.
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HF f-layer propagation predictions for
February 1986

Using the table
For each route, the bands appear vertically and the time horizontally, as
indicated in the left-nand KEY blocks of the top two rows.
The probability of signals being heard is given on a 0 (indicated by a dot) to
9 scale; the higher the number the greater the probability, with 1 meaning 10
to 19 per cent of days, and so on. Additional 50 and 1-8MHz openings are
indicated by a plus (+) sign in the 28 and the 3-5MHz rows respectively.
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The provisional mean sunspot number for November 1985 issued by the
Sunspot Index Data Centre, Brussels, was 16-6. The maximum daily sunspot
number was 48 on 15 November, and the minimum was 0 on 1-4 and 24-30
November. The predicted smqothed sunspot numbers for February, March,
A}:;ril a?g hgaéaée respectively: (classical method) 8, 7, 6 and 5; (SIDC adjusted
values) 0, 0,0, 0.
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Contest News

+ 28MHz Phone Cumulatives results

There was a high level of activity from UK stations during all five sessions of
the contest with some high scores being recorded. Some entrants, mainly
those in built-up areas or with simple wire antennas, suffered from high noise
levels. Others complained of the difficulties of completing contacts due to
the weak signal levels of many entrants, particularly during periods of deep
QSB. Very few overseas contacts were made and those that were shown in
the logs were confined to nearby Europeans. Possibly, due to these factors,
only one third of those that were active sent in logs for checking.

The winner, G4BLX, from Ditchling in East Sussex, managed to contact 38
different counties and ON4 from 109 QSOs during the session on the 10
October. The runner-up, GANOK/P, a single-operator entry from the North
Wakefield Radio Club, 1,750ft up on Holme Moss, also found the same
session best with 25 counties and 90 contacts. G3YPZ, in third place, using
a3-element beam 150ft high in Essex, missed out on that session, but worked
26 counties on 24 September. Compared to previous years when verticals and
fixed wire arrays were favoured, most of the leaders used rotary beams. It
seems from their logs that this proved to be the right antenna to use under
the prevailing conditions.

As there were only two club entries, both in the single-operator section, no
separate club listing is included. There were three entries in the receiving
section, with the highest score from G1JJA in Redditch. He found the second
session to be best and heard 19 stations in 13 counties, using a R1000
receiver and a 45ft wire antenna.

Logs were generally very good and this made the checking so much easier,
A few stations will find that their published scores differ from those claimed
due to incorrect callsigns and other errors. Your adjudicator was very pleased
to receive so many letters and pleasing comments. The inclusion of the
county bonus is generally liked, as is the additional session, and these will
be retained for future contests. The HFCC will review the 1986 contests
calendar to see if it is possible for additional sessions to be slotted-in during
the spring or early summer.

G4RWW

TRANSMITTING (SINGLE-OPERATOR) SECTION

Callsign 16 Sep 26 Sep 2 Oct 10 Oct 18 Oct ® To'ia;
es
1 G4BLX" (SXE) — 475 401 517 — 1,393
2 GANOK/P® (YSW) CK 355 a7z 395 CK 1,122
3 GAYPZ* (ESX) 354 370 291 — - 1,015
4 GANLZ (DYS) 256 288 — 310 — 854
5 G3VOF (ESX — 285 — 313 227 825
6 GW4HSH (GNW) 207 259 CK 224 CK 690
7 G4SZI (HFD) CK 273 168 167 — 608
8 G4BJQ (SRY) 166 208 CK 174 CK 548
9 G4VCO (HFD) CK 176 150 171 —_ 497
10 G4PEL (LEC) — 182 161 — 126 469
11 G3JYP (CBA) — 164 75 CK 84 323
12 G4JTR (BRK). 105 a5 _ 105 —_— 305
13 G4A0OGB (HBS) 131 - — 170 - 301
14 G3UHU (ESX) CK 93 CK "7 93 298
15 G4OTU (DOR) 80 125 79 — — 284
16 G4XKR (LNH) 70 103 107 CK CK 280
17 G4EZA (LDN) 83 104 CK CK 270
18 GAWBM (ESX) 81 98 83 CK CK 262
19 G4UZN (YSW) CK 1m 56 84 CK 251
20 G4PUR (HFD) = —_ 65 125 51 241
21 G3KSH (YSN) — 79 53 — 63 195
22 GM3ULG (FFE) CK 70 CK 72 47 189
23 GARMC (HFD) 33 87 33 CK — 153
24 G40BK (LNH) - b - 82 38 120
25 G4XYX (DOR) 34 a0 22 — CK 86
26 GAPTE (KNT) — — — — 50 50
— G2HLU (BRK) — CK CK CK CK CK
— G4ILK (DVN) CK CK - CK CK CK
RECEIVING SECTION
1 G1JJA - 122 — 94 87 303
2 RS20243 111 —_ - 92 93 296
3 GEDSA — 67 54 40 — 161

* Certificate winners

1-8MHz Town & County Contest rules

TRANSMITTING SECTION .

1. Eligible entrants. All fullg paid-up members of the RSGBE resident in the
British Isles (G, GD, G, GJ, GM, GU and GW) holding a Class A licence. Single-
operator entries only. All entrants must operate within the terms of their
licence.

2. Period. From 2100 to 2400gmt Saturday 15 March 1986.

3. Frequencies/mode. 1-9315-2-0MHz phone only. )

4. Contest exchange. RS and serial number (starting at 001) together with
operator's town and three-letter county code (as published in the “Operating
Guide" supplement, Rad Com January 1986). In the case of “country”
entrants the nearest town in the same county must be given. Scottish
entrants should use their region code.

5. Scoring. Three points for each completed contact with a station in the
British Isles, with a bonus of five points for the first contact with each new
county/region. Contacts with stations outside of the UK will not count for
points.

6. Logs. All logs must follow the standard RSGB contesl log-sheet format,
with 40 contacts per page (one side only). Columns should be headed: date/
time (gmt); callsign; RS/serial number sent; RS/serial number received; town/
counly code received; bonus points; QSO points. The entry must be
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accompanied by the following declaration: | declare that this station was
operated strictly in accordance with the rules and spirit of the contest and |
a?ree that the decision of the Council of the RSGB shall be final in all cases
of dispute.” The declaration must be signed and dated. The entrant must give
details of the equipment and the antenna used and show the town and county
code sent. (RSGB log sheet HFC1 and cover sheet HFC2 fully meet these
requirements).

7. Address for logs. HF Contests Committee, c/o Mrs R L Glaisher, G4RWW,
279 Addiscombe Road, Croydon CRO 7HY.

?.gaCéosing date for logs. Logs must be postmarked no later than 31 March

9. Awards. Certificates of merit will be awarded to the leading three stations.

RECEIVING SECTION

1. Rules 1, 2, 3, 5, 7 and 8 as for the transmitting section will apply.

2. Logging. A station may only appear once in the column headed *‘station
heard”. The callsign of the stations being worked may only be repeated once
in every five contacts logged. Entrants should log the callsign of the station
heard, RS/serial number and town/county code given by that station, and the
callsign of the station being worked.

3. Awards. Subject to a minimum of 10 entries, certificates of merit will be
awarded to the leading three receiving entries. If less than 10 entries are
received, certificates will be awarded at the discretion of the HF Contests
Committee.

4. Holders of British Class B transmitting licences may also enter the
receiving section.

IARU Region 1 SSB Field Day 1985 results

The 1985 event produced a slightly smaller entry than that of the previous
ear; this is disappointing, especially when one considers the amount of
eeling for a separate field day generated within the membership over the

past year. The closest finish in the open section that this event has known

occurred this year, and very careful checking was carried out before arriving
at the final scores. It is interesting to note that had any of the top three
stations managed only another 12 portable QSOs or another two multipliers,
the final figures could have been very different. In the restricted section this
year's winner was a first-time entrant in this contest, and deserves a special
mention with a score which would have earned fifth in the open section.

The standard of log keeping showed an improvement but the HF Contests
Committee is surprised at the number of computer- and home-produced logs
submitted which do not conform to the standard HF Contest log sheet.

The following is the list of callsigns whose entries did not comply with the
rules;

(@) no separate list of countries worked on each band:

G4PVO, G4PRS, G3WOR, G4AGCT, G3FJE, GM4HEL, G3KUE, G6HC, G3FYQ.

(b) no operator's callsign against each contact:

G3FJE, G6HC, G3FYQ.

This year's list contains fewer callsigns than last year's, although three

appear in both years’ lists.

The HF Contests Committee thanks all entrants for their comments
received with the logs, and those stations who submitted check Iog?é.
KDB

E:Zuupment used by the leading stations

G4AMBC: TS830, TL922, R1000, THE at 6011, TMHz slopers, 3-5MHz delta loop.

G3IWAS: FT102, SB220, TH6 at 60ft, delta loops for 3-5 and 7MHz.

GIRCV: FT101Z, MLA2500, TA33 at 8011, 204BA at 5011, loop and slopers.on 7MHz, loop and
dipole for 3-5MHz.

GOAAA: TS930, 270ft c/f with open wire feeders.

GMATOQ: TS180, 3-5MHz loop.

G3NJA: TS530 W3DZZ antenna.

Operators of the leading stations
GAMBC: G4BWP, GADRS, GAGIR, G4JQL.
GIWAS: G3KDB, GILNS, G3NAS, G3NLY.
GARCV: GIVLX, GABUO, GAFAM, G4KNO.
GOAAA: G3SXW, G3TXF, GIWVG.
GMOTOQ: GM4GXM, GM4ATOQ, GMOCHM.
GINJA: G3LHJ, G4EDG, G4ELZ, GASBH, GAVPM.

Multipliers worked on each band
OPEN SECTION

3:5MHz TMHz 14MHz
G3RCV 27 GIRCY 39 G4AAX 6
G4MBC 26 G4ANT 33 G3WAS 59
G3XEP 24 G4IRC ] 29 G3RCV 50
GIWAS 23 GW4NZ G4AMBC 49
GD3AHD 21 G3IWAS GD3AHD
G3XEP 23 G4HRS 43
GW20P G4HSF
G8JC
21MHz 28MHz All bands
G3RCV 28 G4AMBC 10 G3IRCV 150
G4MBC 22 GM4AGG B G3IWAS 127
G4IRC 17 G3sSFG 7 G4MBG
G3ASR 16 G4ADM i G4AAX 1
G3IWAS G3RCV GIXEP 102
GIWAS 6
G4HRS
RESTRICTED SECTION
3-5MHz TMHz 14MHz
GM4TOQ 21 GMATOQ 26 GOAAA 39
GD3AFH 20 GOAAA 25 G3NJA 34
GDAAA 19 GMOADX 19 GMATOQ 33
G4AWVR 1 18 GAIWSC 18 GD3RFH 31
GMOADX | G3INJA 17 GM3NEQ
21MHz 28MHz All bands
GODAAA 20 G4RUR GOAAA 1
G3INJA 18 G4TMI GM4TOQ 94
G3WSC 13 GOAAA G3INJA 9
G4TMI 1" G3NJA 5 GIWSC 76
G4TMI 70
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OPEN SECTION

NUMBER OF POINTS/MULIPLIERS Total Qs0s
Posn callsign Group 3-5MHz TMHz 14MHz 21MHz 28MHz pisimults claimed Score
1 G4AMBC/ Mid Beds Contest Assoc 1,114/26 959120 1,922/49 209722 89710 42931127 1,193 545,211
2 G3IWASP Lichfield ARS 1.070123 835/23 2,017/59 258116 5216 4,232/127 1,175 537,464
3 G3RCVIP Cray Valley RS 98027 1,033/39 1,362/50 147/28 2316 3,555/150 988 533,250
4 G4AAXIP Northumbria RC 794113 532/16 1,632/167 326114 6/1 329011 928 365,190
5 GM4AGG/P West of Scotland ARS "A™ 1,279117 78617 1,231/39 9718 5018 3,443/89 925 306,427
6 GWANZIP Port Talbot ARS 761116 710129 1,342135 93/9 30/5 2.936/94 842 275,984
7 GD3AHDIP  Liverpool & D ARS 932121 681117 1,185/43 158/12 — 2,956/93 786 274,908
8 G4HRSIP Horsham ARC 83617 585115 1,161/43 136111 796 2,797192 759 257,324
9  G3NWR/P Wirral ARS 921119 889119 625137 248114 — 2.683/89 690 238,787
10 G4IRCIP Ipswich RC 936118 89133 450130 12917 21 2,408/99 657 238,392
11 G3XEPIP White Rose ARS 882124 69323 606/37 132113 205 2,3331102 588 237,966
12 GU3HFNIP  Guernsey ARS 524i11 435016 2,292134 597 — 3,310/68 952 225,080
13 G4ANTIP East Anglian Contest Club 532116 89233 914136 455 — 2,383/190 673 214,470
14  GW20PIP Pembroke & D ARS 57016 669/23 823/139 184111 3415 2,280/94 614 214,320
15 GWA4CCIP Swansea ARS 716017 31316 1,161/33 24513 5515 2,490/84 695 209,160
16 G3ASRIP Edgware & D RS 990116 874122 396125 180/16 21 2,442/80 576 195,360
17 G4HSFIP Merseyside Special Event GP 459110 557/22 1,028/43 155/12 — 2199187 5 191,313
18 GeCWIP ARC of Nottingham 828/16 3831 1,570i137 an — 2,784/65 773 80,
19 G8JCIP Worcester & D ARC 550111 a3 1,179/143 11219 21 2174175 598 163,050
20 G3SFG/IP Southgate ARS 711120 B02/15 368/23 198/10 4317 2,122175 573 159,150
21 GIGILP Chester & D RS 184112 286/8 1,410/40 25914 — 2,139174 605 158,286
22 GIWIMIP Wimbledon & D ARS 1,135/16 459/9 671129 738 51 2,343163 617 147,609
23 GAEKTIP Hornsea ARC 724/15 1,276/22 3aazz — —_ 2,383/58 623 140,597
24 GMOBRSIP  Borders ARS 8187 56116 328135 89/8 2n 1,798/77 466 138,446
25  GIGHN/IP Clifton ARS 811114 370/10 492134 61/4 n 1,736/63 410 109,368
26 G3FYQIP Pontetract & D ARS 641/18 243112 791127 2413 —_ 1,699/60 450 101,940
27  G3BPK/P Douglas Valley ARS 472115 471116 546/28 33/5 —_ 1,522/64 289 97,408
28 G4ADMIP Sutton & Cheam RS 459/10 107/8 31319 116/11 11017 1,105/55 295 60,775
29  GA4ECTIP Cheshunt & D ARC 598117 28311 204120 6913 — 1,154/51 322 58,854
30 G4PVOIP Droitwich ARC 1,070119 80/2 33717 an - 149138 | 373 58,149
31  GOAERIP Dynamics ARS 53912 496113 242120 — — 1,277/45 298 57,465
32 GI3XRQ/IP Bangor & D ARS 22110 126/10 343122 11319 2n B805i52 203 41,860
33 G4PRSIP Poole Radio AS 128/8 350011 282122 ) 11/4 —_ 771145 182 34,695
34 GOCGG/IP Grimsby ARS 24210 23312 99/2 1314 — 587/38 136 22 306
RESTRICTED SECTION
NUMBER OF POINTS/MULIPLIERS Total Qsos
Posn Calisign Grou 3:-5MHz TMHz 14MHz 21MHz 28MHz pisimulls claimed Score
1 GOAAAIP Three As Contest Group 1,003/19 959/25 614/39 171120 7516 2,822/109 676 307,598
2 GMA4TOQIP  West of Scotland ARS "B" 1,006/21 662126 607/33 167110 2214 2,464/94 645 231,616
3 G3NJAIP Torbay ARS 1,015/17 40217 578/34 186/18 2515 2,206/91 523 200,746
4 GM3NEQ/P  Windy Yet Group 882/16 70612 B45/31 2114 9/3 2,463/66 612 162,558
5 G3IWSC/IP Crawley ARC 811115 66518 406/29 16113 141 2057176 475 156,332
3] GMOADX/P  Kilmarnock & Loudoun ARC 1 FEATAL:] 557124 8316 — 2276167 560 152,492
7 GD3RFH/IP  Western ARC 1,122/20 411110 09/31 2715 — 2,169/66 545 143,154
8 G4TMIIP Toucan Group 760117 628/13 315/23 10211 8BI6 1,893/70 476 132,510
9 G4RURIP Newbury & D ARS 890/11 843114 174/22 3418 aai7 2,037162 491 126,294
10 GWA4EZW/P  Newport ARS 870117 513113 628127 1114 — 2,022/61 522 123,342
11 GAWVRIP Welland Valley ARS 1,184/18 37313 405/20 8315 21 2,047157 560 116,679
12 GIFVAIP South Manchester RC 691/14 41013 542124 967 2n 1,741/59 448 102,719
13 G3YDDIP Hereford ARS 552114 560/13 372122 130/10 1713 1,631/62 386 101,122
14 GIWOR/IP Worthing & D ARC 677114 71613 280/19 5917 32i4 1,764/57 458 100,548
15 GAGCTIP North Bristol ARC 722115 436113 225121 10110 — 1,484/59 412 7,556
16 G3FJEIP Shefford & D ARS 852117 73415 183114 501 — 1.774/47 426 83,378
17 G3SRCIP Surrey Radio Contact Club 53812 239/8 471/29 19016 511 1,443/56 351 80,808
18 G4FOXIP Melton Mowbray ARS 68513 38113 332126 a1 — 1,400/53 345 74,200
19 GMasTUIP Unst ARC 28711 226111 693/24 101/10 - 1,307/56 333 73,192
20 GBUQIP Stockport RS 906/17 7913 229112 66/4 - 1,580/46 429 72,680
21 GEHHIP Hastings Elecronics Club 383114 325 394127 51/8 —_ 1,153/60 280 69,180
22 G3KUE/P Preston ARS 842116 218/8 385118 19/5 — 1,464/47 369 68,808
23  G3MDGIP Chesham & D ARS B46/13 254115 264/21 56/5 1211 1,232/55 282 87,760
24  GAMURIP — 492114 48618 276121 — — 1,254/53 299 66,462
25 GMA4HELIP  Help Contest Group 406/13 54213 34823 = — 1,296/49 299 3,504
26 GA4UCR/P - 149/9 286/M 319/25 7 7013 910155 231 50,050
27 GBHC/IP Coulsdon ATS 157/5 46/4 98/9 1119 121 424128 103 11,872
28  G3XBF/P Barking Radio Soclety 138/8 40/6 120011 1012 - 308127 77 8,316
G4AVCOIP 288127 — - 288127 85 7,776

29 - = 2
Check logs received from: G3RBP, G3XQP, G45DZ, LZ1BJ, LZ1TR, LZ1WL, OZ5EDR, YU7SF.

HF National Field Day 1986 rules

Please note that the starting time has been brought forward to 1500gmt at the
request of Continental societies.
Packets of contest stallonarg will be sent to prospective entrants during May.
1. The general rules for RSGB hf contests, published in the “Operating
Guide' supplement, Rad Com January 1986, will apply.
2. Notification of the site. Each group intending to compete must send
details of the site to be used to: RSGB HF Contests Committee, cfo MrD J
Lawley, 220 Shipbourne Road, Tonbridge, Kent TN10 3EL, to arrive not later
than Saturday 26 April 1986. Details must include name of the person
responsible for the entry; the address to which contest stationery should be
sent; section to be entered; name of group; callsigns to be used; national grid
reference and sufficient access information for an inspector to be able to
locate the site.
3. When. From 1500gmt Saturday 7 June 1986 to 1500gmt Sunday 8 June
1986.
4. Eligible entrants. Any group of RSGB members within the prefix zones G,
GD, Gl, GJ, GM, GU and GW. NFD is a multi-operator contest.
5. Operation must be from a portable station not located in a permanent
building or semi-permanent structure such as a Portacabin etc, and not using
amains supply. No equipment or antennas may be installed on the site prior
to 24h before the start of the contest. This does not apply to the storage of
equipment.
6. Mode. CW(A1) only, in the 1-8, 3-5, 7, 14, 21 and 28MHz bands.
7. Sections.
(a) Open section. The station shall consist of a transceiver (or transmitter
and receiver) with an additional receiver if desired, which may only be used
for monitoring purposes. There is no restriction on the number or type of
antennas, but the maximum height must not exceed 60ft (18-3m).
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(b) Restricted section. The station shall consist of a transceiver (or
transmitter and receiver) with one antenna which must be a single-element
such as a dipole, vertical, long wire, etc, having not more than two elevated
support points and not exceeding 35ft (10-7m}) above ground at its highest
point.

Both sections. Standby equipment may be at hand but not powered or
connected in any way simultaneously with the main equipment.

The presence on the site of any amplifiers or modified commercial
equipment capable of excess power, will result in the entry being disallowed,
and in the event of such an infringement being proven, all operators listed as
being associated with the group in the operation of the station will be barred
from entering any RSGB contest organized by the HF Contests Committee
for five years.

8. Scoring. Points will be scored as [ollows:

(a) Fixed stations in Europe (including the British Isles) 2 points
(b) Fixed stations outside Europe 3 points
(c) Portable and mobile stations in Europe

(including the British Isles) 4 points
(d) Portable and mobile stations outside Europe 6 points

The contacts on 1:8MHz and 28MHz should be scored as above and the
totals multiplied by two to obtain the claimed score.
9. Group contacts. Poinls must not be claimed for contacts made by a
competing station with members of its own group.
10. Entries. These are to be in accordance with general rule 7 with the
following exceptions:

(a) Separate logs must be used for each band using the standard RSGB hf
log and NFD cover sheets.

{b) An additional standard cover sheet, summarizing the overall multiband
entry, must be included.

(c) Entries must be postmarked no later than Monday 23 June 1986 and sent
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to RSGB HF Contests Committee, c/fo Mr D J Lawley, 220 Shipbourne Road,
Tonbridge, Kent TN10 3EL. Entries sent to RSGB headquarters or having
insufficient postage will not be accepted.

(d) Duplicate contacts must be marked as such without any claim for
points. Unmarked duplicates will be penalized at 10 times the claimed score
and logs containing in excess of five, regardless of band, will be disqualified.
11. Trophies.

(a) The National Field Day Trophy to the station having the highest checked
score, regardless of section.

(b) The Bristol Trophy to the station having the highest checked scorein the
other section.

(c) The Gravesend Trophy to the group having the second highest checked
score in the section with the largest number of entries.

(d) The Scottish NFD Trophy to the Scottish group having the highest
checked score.

(e) The Frank Hoosen Trophy to the group having the highest checked score
on the 14MHz band.

(f) Certificates of merit to the groups in each section with the highest
checked scores on the 1-8, 3-5, 7, 14, 21 and 28MHz bands.

12. Check logs. While overseas stations are not eligible to enter NFD, check
logs are very welcome. A certificate will be awarded to the overseas station
in each continent whose check log shows the most points contributed to
competitors.

13. Inspections. All stations are subject to inspection by nominated
representatives of the HF Contests Committee. The inspector's brief will be
to ensure that the rules and spirit of the contes! are being observed. Should
the inspector be unable to locate the site due to inadequate or incorrect
information being given, the entry will be disallowed. In the event of a lasl-
minute change of site, it is the responsibility of the members 6f the group to
make suitable arrangements for the inspector to find the new site. The
inspector must be’given immediate access to all parts of the site with the
right to stay as long as desired, and the ability to return at any time during the
contest.

Contests Calendar
1 Jan-31 Dec UBA SWL (Rules in December SWL News)
1, 2 February 7MHz SSB (Rufes in October issue).
1,2, 22, 23 Feb 7MHz (Rules in October issue)
2 February 144MHz CW (Rules in January issue)
B, 9 February First 1-8MHz (Rules in January issue)
9 February 70MHz Cumulative (Rules in January issue)
15-16 February ARRL DX CW (Rules in February HF) ]
16 February 432MHz Fixed (Rules in January issue)
22, 23 February 7MHz CW
23 February 70MHz Cumulative (Rules in January issue)
27 February BYLARA (Rules in February HF)
1 March BYLARA (Rules in February HF)
1-2 March ARRL DX Phone {Rules in February HF)
1, 2 March 144/432MHz and SWL
B, 9 March Commonwealth (Rules in September 1985 issue)
9 March 70MHz Cumulative (Rules in January issue)
15 March Town & County (Rules in February issue)
15-16 March Bermuda (Rules in February HF)
23 March 7OMHz Cumulative (Rules in January issue)
6 April 432MHz CW
13 April Ropoco 1 (NOTE DATE CHANGE)
20 April 70MHz and SWL
20 April Low Power Fixed (Rules in February issue)
May-Sept Microwave Cumulatives
May-Sept 10GHz Cumulatives
3, 4 May 432MHz-24GHz
17, 18 May 144MHz and SWL
18 May Flegion Round-up
31 May 1,296MHz Trophy
1 June 432MHz Trophy and SWL
7, 8 June HF NFD (Rules in February issue)
28, 29 June Summer 1-8MHz
5, 6 July VHF NFD and SWL
12, 13 July HF SWL
20 July Low Power FD
26 July 144MHz Low Power and SWL
27 July 432MHz Low Power and SWL
3 August Hopscotch
24 August 1,296/2,320MHz
31 August Ropoco 2
6, 7 September 144MHz Trophy and SWL
6, 7 September IARU Region 1 SSB FD
21 September 70MHz Trophy and SWL
4, 5 October 432MHz-24GHz
7 October 432MHz Cumulative
12 October 21/28MHz SSB
15 October 1,296/2,320MHz Cumulative
19 October 21MHz CW
23 October 432MHz Cumulative
26 October 70MHz Fixed
31 October 1,296/2,320MHz Cumulative
1, 2 November 144MHz CW
8 November 432MHz Cumulative
8, 9 November Second 1-8MHz
16 November 1,296/2,320MHz Cumulative
24 November 432MHz Cumulative
2 December 1,296/2,320MHz Cumulative
7 December 144MHz Fixed and AFS
10 December 432MHz Cumulative
14 December 70MHz CW
18 December 1,296/2,320MHz Cumulative
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144MHz CW and Marconi Memorial Contests

November 1985 results

Conditions were about average for this contest with some stations
experiencing a slight lift early on Sunday morning and others finding poor
palches. Activity was high, although many more stations were operaling than
actually entered the conlest. The number of sections for the UK contest were
reduced from four to two so that a direct comparison with 1984 cannot be
made. However, the impression is that the overall level was about the same,
with the 6h section altracting more entrants than the 24h.

Most significant of the comments received were in opposition to the
Maidenhead locator system, G4SFY, the 24 hour leader, comments at length,
one quote being, "l would very much like to see the return of the rea/ QRA and
begrudge being forced to use the new system in contests.” He is supported
by G4AWET/P, G4SIV, G4NDG/P and others. Operating standards were high
with one or two exceptions. G3CCZ found no problems with poor quality
signals while G4VXE commented ‘'some disappointing operating
standards’.

Overall the contest was much enjoyed and the useful comments will be fed
back for consideration in framing rules for 1986.

Certificates go to the winners of each section, and all entries both 6h and
24h have been forwarded to ARI (ltaly) for the |ARU Regional Marconi
Memorial Contest. Many of the 6h entrants have done sufficiently well for a

ood placing in the 24h IARU Contest. Check logs were received with thanks

rom G3HCN/P, G4ZPP, G30GY and G4EZA.

G3FZL

NOVEMBER 1985 144MHz CW CONTEST—6H
Posn Callsign Score Qsos QTH Best dx Km
G4DCV 36,978 125 JO010D DFOCT/P 665
2  GaVXEP 23,944 117 1081XU DL20OM 682
3  G4HVC 17,463 78 10930A DKOBN/P 673
4  G4ARI 16,563 93 109210 DF1JM 597
5 G4XBN 16,355 81 1092PK DJOUX 552
6 G3sCZ 14,887 69 1091KI DL2OM 612
7 G4TLHIA 14,524 72 10830P FGHPP 644
8 G4ERG 14,274 67 1093SR DL2KAL 580
9 G3VIP 13,733 53 1093XN DKOBN/IP 670
10 GM3LKY/P 13,012 a8 1074M0 ON4ASLIA 700
11 G4BLX 13.001 66 1090WV DK2YIIP 580
12 G2 10,675 56 1092CK DL2KAL 614
13 G4EKT 9,030 47 JO93VY FEHPP 568
14 GaXYW 8,999 73 10910E GOCLP/P 388
15 G40EI 8,109 45 1083UB FGHPP 573
16  GOCDA 7.879 47 1083RJ FGHPP 611
17 Galus 7,859 50 1083RB OMN4ASLIA 488
18  G3ISL 7.389 25 10945H FEHPP 617
19  G3YDY 6.020 42 JOOIFQ DL20OM 510
20 GAHZF 5,971 26 1093WN DK3KDIP 545
21 G4XPE 5,844 44 1092GU PAOFHG 428
22 G5UM 3.430 30 1092MP GM3LKY/P 348
23 GAWVDIP 1.032 5 1070PM G4ARI 388
24 G2DHV 510 12 JOD1BK GAWETIP 148

NOVEMBER 1985 144MHz CW CONTEST—24H
Posn Call5i$n Score Qasos QTH Best dx Km
1 G4SF 51,030 152 JO0258 OKIKTHIP 831
2  GAWETIP 43,563 222 1092CA DKB85G 812
3 Gasw 39,029 140 1092TR DK8SG 762
4  GANDGIP 38,889 137 1080A0 DLOBIIP 863
5 G4PIQ 30,658 122 JOOTMM GM3ZBE 643
& G3WKSIP 24,296 138 JOOICF DLOBIIP 566
7 G4RGK 23,039 116 10910N DKOBNIP 627
8 G4AGQ 20,805 109 10910F DLOBQ 688
9 GOCLPIP 20,783 92 10B41G FEHPP 648
10  G4NBS 17,744 93 JOO2AF DKOBN/P 585
11 G3GCz 17,619 B3 JOO1JV DKB8SG 649
12 G3ILO 14,782 68 1081VQ DL3EBX/IP 636
13 G4GGY 7,816 62 1091PM DL2OM 585
14 G4AMWS 3,967 38 1083WG GANDG/P 313

Low Power Contest 1986 rules
1. Aim of contest. To encourage QRP operation.
2. Eligible entrants. Single-operator stations only. UK entrants must be fully
paid-up members of RSGB.
3. When. Sunday 20 April. 0700-1100gmt.
4, Sections. (a) British Isles stations using 5W input or less.
(b) Overseas stations using 5W input or less.

5. Frequencies. 35 and 7MHz bands only.
6. Mode. CW (A1A) only.
7. Contest call and exchange. CQ QRP. Exchange RST and serial number
starting at 001, plus input power (eg 599001 3W).
8. Scoring. 15 points for each completed contact with another QRP station.
Five points for all other conlacts. Overseas stations may only claim points for
UK contacts,
9. Logs. Separate logs must be submitted for each band. All exchanges
should be shown.
10. Declaration. Each entry must be accompanied by the following
declaration: "'l declare that my station was operated in accordance with the
rules and spirit of the contest and in the event of any dispute the decision of
Lhe %ouncil of the RSGB will be final." The declaration must be signed and

ated.
11. Address for logs. RSGB HF Contests Committee, c/o EJ Allaway, G3FKM,
10 Knightlow Rd, Birmingham B17 8QB.
15&\!0'05'"9 date for logs. Logs must be postmarked no later than 12 May
1986.
13. Awards. The 1930 Committee Cup will be awarded to the leading station
in Section (a). Certificates of merit will be awarded to the leading three
stations in each section, and to the highest placed entrant in each section
using 1W input or less.
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144/432MHz & SWL Contest rules
1400-1400gmt, 1-2 March 1986

The general rules, published in the “"Operating Guide" supplement, Rad Com
January 1986, will apply. There will be two sections for transmitting entrants,
single-operator (section S), and multi-operator (section M), and one section
for all swl entries. Single-band entries for 144MHz only will not be accepted.
Single-operator entrants must use the same callsign on both bands.

All entries and check logs to: VHF Contests Committee, c/fo B J Morton

432MHz CW Contest rules
1300-1700gmt, 6 April 1986

G4HWA, Fielders, Horton Park, Horton, Northants NN7 2BJ.

The general rules, published in the “*Operating Guide™ supplement, Rad Com
January 1986, will apply. Entrants may transmit only A1A (CW) or F1A (FSK)
and contact only other stations transmitting these modes. There will be one
seclion for all classes of station,

All entries and check logs to: VHF Contests Committee, ¢/o G M C Stone,
G3FZL, 11 Liphook Crescent, Forest Hill, London SE23 3BN.

Club News

The following is the latest information received by
RRs from RSGB affiliated societies, clubs, and
groups in time for inclusion in this issue. Basic
unchanged information on other affiliated or-
ganizations will be published again in July 1986.

RSGB affiliated organizations are requested to
report all programmes and new items to their
regional representatives regularly. Information
for inclusion in the April issue should reach them
by 18 February and for the May issue by 13 March.

Club programmes are given in order of date,
subject, time and place of meeting. All callsigns
of club secretaries and other contacts are QTHR
(correct in the current RSGB Amateur Radio Call
Book) unless otherwise slated.

All clubs welcome visitors and would be
pleased to hear from potential new members.

REGION 1—RR B Donn, G3XSN, 7 Thurne Way,
Liverpool L25 45Q.
Tel 051-722 3644,
Barnoldswick (Rolls-Royce ARC)—5 February
(Film show by Harry Garlick}), 5 March (Construc-
tion contest). 8pm. Rolls-Royce Sports & Social
Club. GAILG, tel 0282 812288,
Bury (BRS)—11 February (‘Installing your hf
station avoiding the pitfalls, G4JAG). 8pm. Details
G1PKO, tel 061-764 5018. NB The Hamfeast takes
place Sunday, 9 February at The Mosses Youth &
Community Centre, Cecil St, Bury. Minutes from
the M66. Doors open 11am. Admission 50p. There
will be talk-in on S20.
Chester (C&DARS)—4 February (Committee
meeting), 11 February ("HF antennas’, G3EWZ),
18 February (Talk by G3VYB, of Microwave
Modules), 25 February (TBA). Bpm. Chester Rugby
Union Football Club, Hare Lane, Vicars Cross,
Chester. Morse Classes 7.15pm. Details GBIFA,
tel 336639.
Leyland Hundred (LHARG)—Meetings second
and fourth Monday of each month, 7.30pm. Astley
Park Sports Club, Chorley. Details G4YSU, tel
0772 600239.
Liverpool (L&DARS)—4 February (Natter nite), 11
February (Quiz), 18 February (The face behind the
callsign). 8pm. The Churchill Conservative Club,
Church Rd, Wavertree, Liverpool 15. Details
G1EXJ, tel 051-728 8811.
Manchester (SMRC)—7 February (DF event), 14
February ("'Dxpedition to Lord Howe Islands”,
video), 21 February (TBA), 28 February (*"An intro
to fets', GAHON), 7 March (Visit to Jodrell Bank
Radio Telescope). 8pm. Sale Moor Community
Centre, Norris Rd, Sale. Details G3WFT, tel 061-
973 1837.
Morecambe (MBARS)—3 February (“Wood &
Douglas kits' G Rouse), 10 February (Morse class,
G3PER and G4NEN), 17 February (VHS film show),
24 February (Morse class). 7.30pm. Canteen of
Luneside Engineering Co, Mill Lane, Halton, Nr
Lancaster. Details G3PER, tel Heysham 52659.
Stockport (SRS)—12 February ("WAB'",
G3WWX), 26 February (“Equipment”, C Lingard).
8pm. The Magnet Inn, Wellington Rd North (A6),
Stockport. Details G4FFW, tel 061-224 7880.
Thornton Cleveleys (TCARS)—3 February (Club
auction), 10 February (Informal/club on air), 17
February (“'Astronomy and the radio amateur’,
G3KEN), 23 February (Informallclub on air).
7.45pm. 1st Norbreck Scout HQ, Carr Rd, off

Fleetwood Rd, Bispham, Blackpool. Details
G4BFH, tel 0253 853554.
Woodford (RATEC)—3 February (Discussion

evening), 10 February (“Valves and antique rigs”,
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G4WCE), 17 February (Discussion evening), 24
February (Visit by G3XSN, RR1 RSGB). 8.15pm.
British Legion Club, Moor Lane, Woodford.
Details G4SFU, tel 061-485 3912.

My thanks to Ormskirk and DARC for their
consideration on my visit 5 December, Would
clubs in region 1 who would like me to visit them
please contact me. RA1.

REGION 2—RR P R Sheppard, G4EJP, 9
Elvington Crescent, Leconfield, N Humberside
HU17 7LX. Tel 0401 50397.
Doncaster (D&D Raynet Group)—11 February
{(Monthly meeting), 2 March (Doncaster Raynet
Radio Rally, Adwick Leisure Centre, 11am). Sypte
Club North Bridge. Details G4NZX, tel 0302
854985,
Halifax (H&DARS, G2UG)—18 February (“Con-
version of cb rigs to 10m fm", G4YDI). Running
Man PH, Pellon Lane. Details GODLM, tel 202306.
Goole (GR&ES, GBHSG)—7 February (Natter
night), 14 February ("Developments in comput-
ing”, T Cook), 21 February (Film night), 28
February (Discussion on df events). 7.30pm. The
Pavillion, West Park, Goole.
North Wakefield (NWRC, GANOK)—6 February
(Social night), 13 February (On the air), 20
February (Coach visit to Jorvic Museum, York), 27
February (Monthly meeting), White Horse PH.
Details G4RCH, tel Morley 536633.
Pontefract (P&DARS, G3FYQ)—5 February
(Homebrew show), 13 February (Project evening).
Cgrioeton Community Centre. GOAAD, tel 0977
43101,
Spen Valley (SVARS. G3SVC)—6 February
(“Small ideas resurface”, G3SDY), 20 Februar
(“Chassis bashing', G4PHR). Old Bank WMC,
Mirfield. Details G4PHR, tel Mirfield 499397.
White Rose (WRARS, G3XEP)—5 February
(Video, "DXpedition to VU7"), 12 February (Natter
night), 19 February (Surprise night), 26 February
(Natter night). Moortown RUFC, Moss Valley,
Kings Lane, Leeds. Details GBNIZ.
UK FM Group MNorthern—2 February (Monthly
geﬁling). 7.30pm. Royal Hotel, Barnsley. Details
4UNA.

REGION 3—RR G Ross, GBMWR, 81 Ringwood
Highway, Coventry CV2 2GT.
Tel 0203 616941.
Atherstone (AARC)—10 February (“Aaand Is
expedition", G4IWA, GBSYE), 24 February (Night
on the air). Sixth Form College, Long St,
Atherstone. Sec G6YQU, tel Chapel End 393518.
Bromsgrove (BARS)—11 February (Severn Valley
Railway), 25 February (Open evening). 8pm.
Hundred House, Stourbridge Rd, Bromsgrove.
Sec G4LVK.
Dudley (DARC)—10 February (Surplus sale), 24
February (Microwaves). 7.45pm. Allied Centre,
Greenman Alley, Tower St, Dudley. Sec G4ANRA,
tel 0384 278300.
Evesham—It is intended lo form a club in the
Evesham area. Would all those who are interested
please contact G4UXC, tel 831508,
Halesowen (MEB RC)—11 February (Informal
meeting). 25 February (Natter night). 8pm. MEB
Social Club, Mucklow Hill, Halesowen. Sec
G4RWH, tel 021-747 8784,
Hereford (HARS)—7 February (AGM), 21 Febru-
ary (Informal evening). 8pm. Civil Defence HQ,
Goal St, Hereford. Sec G3WRQ, tel 0432 54064.
Kidderminster (KARC)—4 February ("70cm
repeaters”, G8NTU) 12 February (Commitiee
meeting), 18 February (Surplus sale). 8pm. Vice
Presidents Club, Harriers Football Ground, Hoo
Rd, Kidderminster. Sec GBWOX, tel 0562 751584.

Oswestry (O&DARC)—4 February (Natter night),
21 February (Annual dinner). 8pm. Bell Hotel,
Oswestry. Sec GWBYIY.

Rugby (RATS)—18 February (Radio Interference
Services). 7.30pm. Cricket Pavillion, "B" En-
trance, Rugby Radio Station. Sec GATWH.
Shropshire (Salop ARS)—6 February (“Basically
speaking”, G4FJQ), 20 February ("'30 years of
mobile radio', GEFHM). 8pm. Old Bucks Head,
Frankwell, Shrewsbury. Sec GBOMJ, tel 0743
67799,

Solihull (SARS)—20 February (“Morse techni-
ques’, G3MRP). The Shirley Centre, Stratford Rd,
Shirley. Sec GBAYY, tel 021-783 2996.

Stone (Brit Tel ARS)—British Telecom staff and
students only. Tuesdays, 7.30pm at College. 4
February (Open meeting). Sec G8ATE, tel 0785
762593.

Stourbridge (SARS)—3 February (Matter night),
17 February (Crime prevention). 8pm. Robin
Woods Centre, School St, off Enville St, Stour-
bridge. Sec Mr Williamson, tel Stourbridge
392006.

Stratford (SuA ARC)— 10 February (RSGB films),
24 February ("VHF aerials”, G4ABS). 7.30pm.
Baptist Church, Payton St, Stratford-upon-Avon.
Sec GBOVC, tel 750584,

Willenhall (WARS)—4 February (TX testing), 11
February (Commiltee meeting), 18 February
(Discussion night), 25 February (Night on the air).
8.30pm. Cross Keys, Willenhall. Sec G4LWI, tel
0902 782036.

Worcester (WARC)—3 February (Talk by D
Yates), 19 February (Informal). 8pm. Oddfellows
Club, New St, Worcester. Sec G4RED.

REGION 5—RR J S Allen, G3DOT, 77 Rosslyn
Crescent, Luton LU3 2AT.
Tel 0582 508515 or at work on 0582 21151.
Bedford (B&DARC)—6 February (Club project,
the building of a 12V psu for the club's new
premises), 20 February (Junk auction). The
Queen’'s Engineering Works Social Club, Hurst
Grove, Bedford.
Cambridge (C&DARC)—7 February (Talk by J
Worsnop, G4BAQ), 14, 28 February (Informal), 21
February (A blind man's bluff’, G4ZZJ). Coll-
eridge Community College, Radegund Rd,
Cambridge. Sec G4TRO.
Dunstable (D Downs ARC)—7 February (AGM),
14 February (Talk on Air Traffic Control, provision-
al), 28 February (Visit to MK TV, provisional).
gogm 3, Chews House, High St South, Dunstable,
eds.
Milton Keynes (MK&DARS)—10 February
(*Modern multiscreen cinemas’). The Community
Centre, Hodge Lea Lane, Hodge Lea, Nr Wolver-
ton, Sec G3ZPA.
Shefford (S&DARS)—27 February (Junk sale).
The Church Hall, Shefford, Beds. Sec G4PSO.
Daventry (DARC)—6 February (AGM). The Dunn
Cow PH, Daventry. Sec G1JDZ.

REGION 7—RR R Sykes, G3NFV, 16 The
Ridgeway, Leatherhead, Surrey KT22 9AZ.
Tel 0703 812435.
Biggin Hill (BHARC)—18 February at 8.30pm.
NB new venue; Downe Village Hall, Downe, Kent.
Sec GOAMP, tel 0689 57848,
Croydon (SRCC)—3 February, (“Seeing by
wireless", G2KU). 8pm. TS Terra Nova, 34 The
Waldrons, South Croydon, Surrey. Sec G8IYS, tel
01-657 0454.
Crystal Palace (CP & DRS)—15 February (AGM
and constructional contest). 8pm. All Saints
Parish Room, Upper Norwood SE19. Sec G3FZL,
tel 01-699 6340.
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Guildford (G&DRS)—14 February (Matter night).
28 February, (Junk sale). 8pm. Model Engineers
HQ, Stoke Park, Guildford, Sec G4KXA.

New Cross (Clifton ARS)—7 February (Quiz), 21
February (video evening). 8pm. Telegraph Hill
Community Centre, Kitto Rd, New Cross SE14,
Sec R Hinton, 42 Sutcliffe Rd, Welling, Kent.
Redhill (RATS)—17 February ("Old radio equip-
ment", G3IEE). 8pm. Constitutional and Conser-
vative Club, Warwick Rd, Redhill. Sec GBJXV.
Sutton and Cheam (S&CRS)—15 February (37th
annual dinner), 21 February (Junk sale). Bpm.
Downs Lawn Tennis Club, Holland Ave, Cheam,
Surrey. Sec G4BOX.

Wimbledon (W&DRS)—14 February (“Remini-
scences of field days”, G3PVA), 28 February (“All
about top band'", G3XTC). Bpm. Sl Johns Am-
bulance HQ, 124 Kingston Rd, Wimbledon SW19.
Sec G3DWW tel 01-540 2180.

REGION 8—RR M Elliott, G4VEC, 20 Haysel,
Sittingbourne, Kent ME10 4QE.
Tel 0795 70132,
Canterbury (East Kent ARS)—6 February (Toroid-
al transformers and power supplies: ILP
Electronics), 20 February (Natter night}. 8pm. The
Cabin, Kings Rd, Herne Bay. Details G4RIS, tel
Whitstable 262042
Dartford (DDFC)—4 February (Pre-hunt meeting,
Horse & Groom PH), 9 February (Club hunt,
Dartford Heath), 22 February (4-station ni?ht hunt,
South Manchester). Pre-hunt meetings after 9pm.
Horse & Groom PH, Leyton Cross, Dartford Heath.
Details GBDYF, tel Greenhithe 844467.
Eastbourne (Southdown ARS)—3 February
(RSGB presentation, RRB8). 7.30pm. Chaseley
Home, South Cliff, Eastbourne. Activities Tues-
days and Fridays at Hailsham Clubrooms. Details
G4XNL, tel 638653.
Swale (SARC)—17 February (“Data Protection
Act/ARC records', GANPM). 7.30 for 8pm. vy Leaf
Club, 52 Dover St, Sittingbourne. Details GANPM,
tel Minster 873147
Tunbridge Wells (West Kent ARS)—7 February
(Surplus equipmenl sale), 21 February (“Introduc-
tion to contesting”, G4BUO) 8pm. Adult
Education Centre, Annex, Quarry Rd, Tunbridge
Wells. Details G4KIU, lel 33586.

REGION 9—RR A H Hammett, G3VWK, Rosehill,
Laddock, Truro, Cornwall TR2 4PQ.
Tel 0726 882 758
Axe Vale (AVARC)—7 February (G6CJ's antenna
circus demonstration, with video). 7.30pm. The
Cavalier PH. Details G3VW.
Exmouth (EARC)—12 February (Open meeting).
7.30pm. The Scout Hut, Marpool Rd. Details
G8SBU.
Newton Abbot (Torbay ARS)—22 February
(Meeting). 7.30pm. ECC Social Club, Highweek,
MNewton Abbot. Details G1EUA, tel Teighmouth
78554,
Plymouth (PARC)—3 February (“Crime preven-
tion", Sgt Willis), 17 February ('St John
Ambulance”, Mr Marks). 7.30pm. Plymouth Albion
RFC, Beacon Park, Peverell, Plymouth. NB this
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Staff of the bookstall
at the Hornsea ARS
rally ELHOEX 85. L to
r: George, RSB6415;
Joan GACHH, (RSGB
President and a
founder-member of
Hornsea ARS) and
Mike, GAMWE.

club meets first and third Mondays of each month.
Details G4SCA.

Plymouth (P Polytechnic ARS)—12 February
(Foxhunt). 10am. QOulside Student's Union. De-
tails G1ERM.

Plymouth (P&D West Devon ARC)—Meet over
the air on 144MHz S9, Sundays, 7pm.

Redruth (CRAC)—6 February (“Impedance
matching”, G1AJB), 10 February (The Computer
Section. “The Commodore 64 and some radio
programs'’, Ricky.), 17 February (Constructors'
evening). 7.30pm. Treleigh Church Hall, Treleigh,
Redruth. Details G4RVP.

REGION 10—RR (Post vacant)

Cardiff (CRSGBG)—10 February (“The Radio
Interference Service", Alan Cleverly of the DTI,
RIS). 7.30pm. Pantmawr Hotel, Tyla Teg, Pant-
mawr Estate, Whitchurch, Cardiff. Sec GWOCUM,
tel Cowbridge 3212.

Rhondda (RARS)—6 February (Junk sale), 20
February (“Measuring ssb transmitter power",
GW3NWS), 22, 23 February. (Contesl, tx and swl),
& March, ("Worked All Britain", with slides,
GW3XHG). 7.30pm. National Union of Minewor-
kers' Club, Tonypandy. Sec GW4BUZ, tel
Tonypandy 432542,

Swansea (SARS)—6 February, (“Traffic control
in and around Swansea"”, Traffic Engineer of the
WGCC), 20 February (“World War 2 radar” with
illustrations, David Hansen). 7.30pm. Lecture
Room N, Applied Science Building, Swansea
University. Morse practice until 8pm when
meeting starts. Sec GW4HSH, tel 404422,

Please note the tel code for my number has been
printed incorrectly in the last few issues: it is 0222
not 022. GW4HWR

REGION 11—RR B H Green, GW2FLZ, 1 Clwyd
Court, Tan-y-Bryn Road, Colwyn Bay Clwyd
LL28-4AH. Tel 0492 49288
Colwyn Bay (Conwy Valley ARC, GWETM)—13
February (“Test equipment”, GW3JGA). 8pm.
Green Lawns Hotel, Bay View Rd, Colwyn Bay.
Sec GW4VVW, tel 0492 636376.
Deeside (Alyn & Deeside ARS)—17 February
(Presentation evening to club members). 8pm.
Shotton Social Club, Shotton Lane, Deeside. Sec
Mrs E Smith, GW1ILZ, 1 Devonshire Rd, Brough-
lon, Chester.
Porthmadog (P&DARC)—20 February {Video film
evening). Bpm. Harbour Cafe, Ffestiniog Railway,
Porthmado%"Sec GW4WKQ, tel 0758 740445,
Wrexham (WARC)—4 February (Homebrew on
view), 18 February ("Basically speaking", G4FJQ).
7pm. Friends Meeting House, Holt Rd, Wrexham,
Clwyd. Sec G4HRH, tel 0948 5161.

REGION 17—RR T Emery, Wilverley, Old

Lyndhurst Road, Cadnam, Southampton S04

2NL Tel 0703 812435.

Amateur Radio and Computer Club (AMRAC)—7

February (“The RSGB", G3KWU) 8pm. The Crown,

Bishops Waltham, Hants. Sec GINIM, tel 0705
38106.

Basingstoke {(BARC)—3 February (Talk by Wood
& Douglas). Forest Ring Community Centre,
Sycamore Way, Basingstoke. Sec G4WIZ, tel
Tadley 5185.

Blackmore Vale (BVARS)—11 February ("Tele-
coms', BT Rep). 7.45pm. The Bell and Crown, PH
Zeals, {on the A303). Club sec G1GRS, tel 0963
70969.

Eastleigh (ltchen Valley ARS)—3 February
(*'Signature recognition by computers'), 28 Feb-
ruary (“Crystals", The McKnight Crystal Co.) Note
advance notice of AGM to be held on 14 March.
The Scout Hut, Brickfield Lane, Chandlers Ford,
Hants. Sec G6DIA, tel 0703 863039,

Fareham (F&DARS)—5, 19 February, (MNatter
nights), 12 February (“Project box presentation”,
G4ITG), 26 February (“Component types', G4ITF).
7.30pm. Portchester Community Centre, Portc-
hester, Hants. Sec G4ITG, tel Fareham 234904.
Farnborough (F&DARS)—12 February (“My
favourite piece”, members). 26 February (Open
evening for RAE and cw students). Railway
Enthusiasts Club, Access Rd, off Hawley Lane,
Farnborough. PRO G4SBU.

Gosport (Rowners & DARS)—5 February and
every alternate Wednesday. 7.30-8pm. Morse
tuition followed by meeting at Scout Headquar-
ters off Grange Rd, Rowners. Sec G6OTY, tel
Locks Heath 2541,

Lighook (Three Counties ARC)—5 February
("Satellite tv", GBCMQ), 19 February ("Steam
railways’’, GBZRM). 8pm. The Railway Hotel,
Liphook. Sec GOBTU, tel Petersfield 66489.
Poole (PARS)—28 February (""50MHz", G3OBD).
7.30pm. Commander's House, Constitution Hill
Rd, Poole. NB change of meeting place. Sec
G4XYX,

Swindon (S&DARC)—6 February (Junk sale), 13,
27 February (Natter nights), 20 February (“Tuning
of hf transmitters”, G3RZP). 7.30pm. Oakfield
School, Marlowe Ave, Swindon. Sec G4YQZ.

REGION 18—RR lan Gibbs, GAGWB, 61 The
Gables, Widdington, Morpeth NEB1 5QZ.
Tel 0670 790090.
Berwick (Borders ARS-GOBRS)—7 February
{50MHz experiences, GMA4CXB), 21 February
(Safety in the shack). Tweed View Holel, Tweed Sl,
Berwick. Sec GM1IRM, tel 0289 82491.
Consett (Derwentside ARS, GAPFQ)—3 February
(Matter night), 10 February (Worked all Britain,
G4LGA), 17 (Natter night), 24 February (QSL night,
bring along your favourite card and tell why), 3
March (Natter night). Consett Assocn FB Club,
Belle Vue Park, Consetl. Sec G3KMG, tel 0207
504198. NB new club secretary.
Easington (EARS, G4APNI/GBAPN)—February
basically informal except for an outing on 27 (info
on the visit from the new sec). RAE & cw tuition
available on request. Easington Workmen's Club,
Seaside Lane, Easington. Sec G4RIK, tel 0783
815331.
Morpeth (Northumbria ARC, G4AAX GBAAX)—6
February (AGM), 20 February (“Chip technology,
the latest thinking"”, G4KHC). Old Telephone
Exchange, Cresswell Rd, Ellington, Morpeth. Sec
GEIIA, tel 0670 513026.
Whitley Bay (Tyneside ARS, G3ZQM)—5 Febru-
ary (Informal), 12 February (Pie & pea supper), 19
February (“HF linears”, G3RB), 26 February
(Activities evening including club station). Com-
%l;%i1l¥ooen"e' Earsden., Sec G4KOT, tel 091

REGION 20—RR (Post vacant)

Bristol (BRSGBG)—24 February (Visit by Les
Hawkyard G5HD, chairman RSGB EMC Commit-
tee). 7.30pm. Small Lecture Theatre, Bristol
University, Details G4SQQ, tel 0272 508451, or
G4ROX, tel 0272 513573,

Gloucester (GARS)—5 February (“Nuclear
power”, Dr Streetfield of CEGB), 12, 19, 26
February (Natter nights), 5 March (“Radio inter-
ference”, DTI). 7.30pm. St John Ambulance HQ,
Heathville Rd, Gloucester. RAE and morse
classes every Wednesday, 7pm. Details GBAWT.
Weston-super-Mare (WsMARS)—10 February
(“Work of the RNLI'"—talk and film). 8pm. Rugby
Club (off Drove Rd), Weston-super-Mare. Details
G1DJW, tel 0934 514429,

Yeovil (Y&DARC)—6 February (“*Aerials for QRP",
G3MYM), 13 February (“Plotting jFet characteris-
tics", G3MYM), 20 February (“Using relays to
control amateur equipment”, G3GC), 27 February
(Natter night), 6 March (“Semiconductor diodes”,
G3MYM). 7.30pm. The Recreation Centre, Chilton
Grove, Yeovil, Club sec G3GC, tel 0935 75533.
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PHOTO

MAIL ORDER

ACOUSTICS LTD. TEL: 0908 610625

58 HIGH STREET, NEWPORT PAGNELL, BUCKS, MK16 8AQ

HF TRANSCEIVERS £ Ip&pll 70ecm TRANSCEIVERS cont. £ Ip&pll
Trio TS9405 Yaesu FT709R Handheld 259.00 (=]

Trio TS930S 1295.00 {—) | Yaesu FT703R Handheld 235.00 (=) |
Trio TS430S LR \ORSE EQUIPMENT
Trio TS830S 83275 () FHK708 Straight Key 15.45 (1.50)
Trio TS530SP 698.00 ()| k707 Straight Key 16.00 (1.50)
Yaesu FT980 1450.00 (=) | 906 Straight Key 17.46  (1.50)
Yaesu FT767GX 739.00 (=) [ \rk704 Squeeze Paddie 1450 (1.50) |
lcom 751 1299.00 (=) | 11902 Marble Base 3250 (2.00)
Icom 745 899.00 (=) | \1k705 Squeeze Paddie 26.50 (2.00)
Icom 735 843.00 ()| c\w3 practice Oscillator 10.75  (1.00}
ANTENNA TUNER UNITS Star Master Key Electronic Keyer 49.95 (2.00)
Trio AT230 158.00 (2.00) | D70 Datong Tutor 56.35 (2.00)
lcom ATS00 auto 459.00 (=) | DRAE Morse Tutor 52.00 (2.00)
lcom AT100 auto 329.00 (—) l' BY1 Bencher lambic Paddle with
Yaesu FC757 auto 255.00 {—)| black base 67.45 (3.00)
Yaesu FC700 105.00 (2.00} | BY2 Bencher lambic Paddle with
Welz AC38M 85.00 (1.50) chrome base 77.00 (3.00)
SEM Tranzmatch 99.00 (2.00) | BY3 Bencher lambic Paddle with
Mizuho KX3 SWL 53.75 (1.50) | GOLD base 141.75 (3.00)
lcom R71E 729.00 (=) | Trio SP230 47.75 (2.00)
Trio R2000 479.50 (=) | Trio SP430 39.50 (1.50)
Trio VC10 VHF Converter 128.00 (1.50) | Trio SP120 30.75 (1.50)
Trio R600 (last few available) 299.00 t—=1| Trio SP40 Mabile 16.50 (1.50)
Yaesu FRGBBOD 475.00 (=1 | Trio SP50 Moblie 16.50 (1.50)
Yaesu FRVBBO0 VHF Conv. 80.00 (1.50} | vaesu SP55 Mobile 14.95 (1.50) |
CEEEENEE lcom SP3 56.00 (2.00)
JIL SX400N 625,00 {—) | lcom SP4 Mobile 19.95 (1.50) |
AOR 2002 398.00 (1.50) EYIEEREERERES
Regency MX7000 398.00 (-] [ Trio MC85 85.00 (2.00) |
Yaesu FRGI600 449.00 (-] | Trip MCBOA 65.30 (2.00) |
Signal R532 Airband 189.00 (1.50} | 140 MC8D 42.80 (2.00) |
Signal R537 Airband Handheld 55.00 (1.50) Trio MC50 36.20 (2.00) |
Trio MCA2S Hand Mic 17.60 (1501
Alinco ALM 203E Handheld 209.00 (2.00) | Trio MC40S Hand Mic 15.35 (1.50)
Trio TM20IA 25W 265.00 {—) | Trio MC355 Hand Mic 17.00 (1.50)
Trio TM211E 25W 365,00 (—) | Trio MC55 Mobile 43.90 (1.50)
leam 27E 25W 379.00 {—1) | Yaesu MD1B8 Desk 64.80 (2.00)
lcom 27H 45W 399.00 {—) | Yaesu MH1B8 Mobile 15.70 (1.50)
Yaesu FT270R 25W 315.00 {—) | Yaesu YM24A Speaker Mic £23.75 (1.50)
Yaesu FT 270RH 45W 365.00 {—) | Yaesu YM49 (FT290R} Speaker
Trio TR2600 Handheld 275.00 {—)| Mic £20.20 (1.50)
Trio TH21E Handheld 170.00 (1.50) | Yaesu MH12A2B (FT209/709/203/
lcom ICO2E Handheld 269.00 ()| 703) £16.50 (1.50)
Yaesu FT 209R Handheld 239.00 (—) | Yaesu MF1A3B Mobile £18.00 (1.50)
Yaesu FT203R Handheld 195.00 {—) | Yaesu YH1 Headset 14.95 (1.50)
Ve RNl
" aesu SB1 Switch Box 15.70 (1.50)
Yo Y571 1E Bise ZoW 695.00 ()| vaesu 5B2 Switch Box 13.80 (1.50)
T'fo TR9130 Mobile 25W 499.00 e Yaesu SB10 Switch Box 14.95 (1.50)
Trio TS780 Base 2M/70cm £48.00 (=) lcom HS10 Headset 19.50 (1.50)
lcom [C271E Base 10W 659.00 ()| om HS10SB Switch Box 19.50  (1.50)
leom IC290D Mobile 25W 449.00 =) lcam HS10SA VOX Unit 2200 (150
Yaesu FT 290R Port-?ble 315.00 (—1 lcom SMG Base 40.25 (2.00)
Yaesu FT726R 2M Fitted 775.00 (=} | Adonis AMS03G Desk 53.45 (1.50) |
70cm TRANSCEIVERS Adonis AM303G Desk 39.95 (1.50)

Trio TSB11E Base 795.00 =)
Trio TM401A FM Mobile 316.00 (=) COARALBWICHES

- SA450 2 Way S0239 15.45 (1.00)
Trio TW4000A Dual Band 522.00 (=) ik

3 SA450N 2 Way ‘N’ Type 19.95 (1.00)
Trio TM411E FM + DCS 393.00 (=) eni?

y CH20N 2 Way ‘N’ Type 41.80 (1.00)
Trio TR3600 Handheld 292.00 (=)

7 CH20A 2 Way S0239 22.95 (1.00)
Trio TH41E Handheld 199.00 (1.50)

DRAE 3 Way 50239 15.40 (1.00)

lcom IC471E Base 829.00 (=) DRAE 2 Way ‘N’ Type 19.90 (1.00)
Icom IC490E Mobile 529.00 (—) %, Bl : i
lcom ICO4E Handheld 279.00 BN AERIALS
lcom 3200E Dual Band 495.00 {—) | Jaybeam TB3 HF 3 element
Yaesu FT2700R Dual Band 493.00 (=) Tribander Beamn 230.00 (10.00)
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AERIALS cont.

Jaybeam TB2 HF 2 element
Tribander Beam

Jaybeam TB1 HF Tribander rotary
dipole

Jaybeam VR3 HF Vertical Tribander

4

(Full range of Jaybeam VHF and UHF aerials available.

Please ring for details. ]

Tonna 5 element 50MHz

Tonna 9 element fixed "N’ skt
144MHz

Tonna 9 element portable 144MHz

Tonna 2 x 9 element 'N' skt 144MHz

Tonna 13 element portable 144MHz

Tonna 17 element ‘N’ skt 144MHz

Tonna 9 element 435MHz

Tonna 19 element 435MHz

Tonna 2 = 19 element 435MHz

Tonna 21 element 432MHz

Tonna 21 element 438MHz ATV

Tonna 23 element 1250MHz

Tonna 23 element 1296/1269MHz

Tonna 55 element 1296/1269MH:z

G5RV full size

G5RV | size

HBICV 2 metres

HBICV 70cms

2 metre Slim Jim

1-1 & 4-1 Baluns

3.7 and 7.1MHz Traps (pair)

Dipole centrepieces

Copper wire 50 metre rolls hard
drawn

CX140D masthead coaxial relay
tweatherproof]

MISC

DRAE 12Amp PSU

DRAE 24Amp PSU

BNOS 12Amp PSU

BNOS 25Amp PSU

BNOS 40Amp PSU

MMT144/28 Transverter

MMT144 /28R Transverter

Mutek TVVF144a Transverter

Mutek TWF 50a 6M Transverter

Mutek TVVF 50c 6M Transverter

Mutek SLNA 145sb Preamp
(FT290R]

Mutek SLNA 144s Preamp

Mutek SBLA144e Masthead

Mutek GFBA 144e Masthead

Daiwa CN410M 3-5-150MHz SWR
Meter

Daiwa CN460M 140-450MHz SWR
Meter

Daiwa CNG20A 1-8-150MHz SWR
Meter

Welz SP220 1-8-200MHz SWR
Meter

Welz SP420 140-525MHz SWR
Meter

Welz SP350 1-8-500MHz SWR

Meter

155.25 (10.001
83.37 (10.000
55.77 (10.00)
37.90 (5.00)
25,65 (5.00)
21.05 (5.00)
41.05 (5.00)
32.67 - 15.00)
47.85 (5.00)
15.45 (5.00)
21.85 (5.00)
36.00 (5.00)
31.25 (5.00)
31.25 (5.00)
27.75 (3.00)
27.75 (3.00)
44.75 (5.00)
16.25 (2.00)
14.25 (2.00]

3.95 (2.50)
3.95 (2.00)
8.95 (2.50)
12,95 (2.00)
9.50 (2.00)
1.80 (0.50]
7.95 (2.00)
39.95 (3.00])
86.50 (2.50)

125.00 (3.00)

115.00 (2.50)

169.00 (3.00)

345.00 (5.00)

129.95 (2.00)

236.80 (2.00)

239.00 (2.00)

239.00 (2.00)

199.90 (2.00)
29.80 (1.00)
39.95 (1.00)
89.80 (1.00)

149.90 (1.00)
48.00 (1.50)
52.00 (1.50)
66.21 (1.50)
59.00 (1.50)
69.00 (1.50)

FULL RANGE OF BNOS LINEARS,

TONNA AND JAYBEAM AERIALS

ETC ETC ETC.. . .

GOODS NORMALLY DESPATCHED WITHIN 24 HRS.—PRICES CORRECT AT TIME OF GOING TO PRESS —E&OE

‘AR{ LAYCARD

SPEND UP TO £1,200 INSTANTLY WITH A PHOTO ACOUSTICS LTD CREDIT CHARGE CARD —APPLY FOR DETAILS
PART EXCHANGE WELCOME, ASK FOR KERRY G6IZF, ANDY G4YOW, OR ROY G3TLE
Monday Friday 9.30-5.30— Saturday 9.30-4.30
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THE MARKET LEADER :

Specification

Input frequency range
Intermediate frequency
Local oscillator injection
Conversion gain

First RF stage

Mixer type

Post mixer processing
Operating voltage
Operating current
Internal stabilisation
External connections

RF connections

1240-1325MHz
50MHz nominal
1190-1325MHz
>25dB; 30dB typical
MGF 1100 Ga As FET
Discrete Schottky ring
SL560c amplifier
11.5-10.0 Volts

80mA nominal

8.5V; 5.5V rails

AFC input

Supply input

Tuning voltage Input
8.5V rail output

BNC

NEW PRODUCTS FORFM TV

Package Prices

S00mW TV Transmit

500mW TV Transceive

10W TV Transmil

10W TV Transceive

70cms 500mW FM Transceive
f0cms 10W FM Transceive

2M LineariPre-amp 10W

2M Lingar/Pra-amp 25W

2M LineatiPre-amp 25W

70cms Synthesised 10W Transaive
2M Synthesised 10W Transcelve
2 Crystal Controlled 10W Transceiver
Tocms LingarPre-amp

24cms FMTV Receive. video out {Kit)
24cms FMTV Regeive, video aut (Ass)
24cms FMTV Receive, Ch 36 out (Kit)
24cms FMTV Receive. Ch 36 out (Ass)
24cms FMTV Transmit (Kil)

24cms FMTVY Transmit (Ass) (UFMO1

FM TV Modules

50mW 420MHz Source (Video Input)

50MHz i 1 Processaor

Varactor Multiplier (Boxed)

1250MHz Downconvarier (SOMHz | 1) (Boxed)
1250MHz Masthead Pre-amplifier

Transmit Sound Modulator

Receive Sound De-Modulator
Pre-emphasis/De-emphasis

AM TV Products

Receiver Converter (Ch 36 Output)
Paltern Generatar (Mains PSLUY

TV Moduiator (For Transmission)
Ch 36 Modulatar (Far TV Injection)

*

(UFMOT,

VPI/D1 Pre-Emphasis/De-Emphasis (CCIR)
Improve your video quality with this low-cost add-on board. May
be wired for transmit or receive use. Includes amplification to
compensate for attenuation of CCIR network.

SCT2 Transmit Sound Modulator
Generates FM sound sub-carrier which is then combined with
composite video to drive UFMO1. Requires 350mV RMS AF input.
Specify 5.5MHz or 6.0MHz.

SCR2 Receive Sound Demodulator
Takes FM sub-carrier from VIDIF board and provides two
squelched audio outputs, 600ochm and 8ohm,
adjustable. Specify 5.5MHz or 6.0MHz.

(FOFMOS5T4 + TVMI + BPFA433)

(As 1 above plus TVUP2 + PS1 433}

(As 1 above plus TOFMI0 + BOX35)

[As 2 above plus TOFM10 + BDX35)

(70°'T4 + 7T0'R5 + S5A1 +« BPF)

(As 5 above plus TOFM10}

[144PALIS + T42LINTOB)

[144PALIS + 144LIN25BY

(144PA&IS + 144LIN3OC)

(RS + SY + AX +« MOD + SSRA + 70FM10}
(A5 + 5Y = SY27 + 55R + 144FMI0A)

(RS + T3+ BPF + 144FM10 + 55R)
(7OLIN10 + TOPAZ2IS)

(VIDIF. 1250DC50 Boxed)

(VIDIF, 12500C50 Boxed)

(VIDIF, TYMODY, 1250DCE0 Boxed)
(VIDIF, TVMOD1, 1250DC50 Boxed)
FOLINIILT, POFMI0, WDVADD1200 Boxed)
FOLIN/LT, TOFM10, WDVA001200 Boxed)

UFMD1 30.10
VIDIF 58.20
WDVA001200 63.95
12500050 68.95
1250PA2IS T.B.C
SCT-2 B.00
SCAR-2 11.75
VRIDY T.B.C
TVUPp2 28.75
TVPG1 48.50
TVM1 10.35
TVMODY 10,15
* *

UNIT 13, YOUNGS INDUSTRIAL ESTATE

ALDERMASTON, READING RG7 4PQ
TEL: (073 56) 71444 TX: B46630

WO0O0D & DOUGLASDx

1250DC50 DOWNCONVERTER ::

independently

A40.00

Details of these and other new products are included in our 1985 catalogue. This will
be posted to you on receipt of an AS stamped self addressed envelope. Kits are usually
avallable by return of post but please allow 28 days for any unforeseen shortages. Place
your order by post or by telephone using your credit card. Please include £1.00 to cover
order handling and postage

Our products are kils or assembled kits consisting of circuit board and all components
to mount on the board. We do not include external hardware such as boxes, connectors
etc.

It your purchase does not work when assembled then apart from being surprised we
will offer to service the module for a small charge depending on the complexity of the
project. So please remember

ANYONE CAN SELL A KIT . .. REPUTATION SELLS OURS

EN

N
VisA
EEEE

DATONG

20 EXAIVIPLES OF
‘STATE OF THE

ART DESIGN\P

The following list shows most of our products. Please phone or write for
a free catalogue and free data on productlis) which interest you.

It takes only a phone call with your Access or Barclaycard number to
speed any product on its way to you. Normally we despatch the same
day. Orif you prefer you can obtain our “amateur" products from your
local dealer.

All prices include delivery (UK unFyJ' End VA Tat 159, Independent reviews
in (bracke
AUDID FILTEHS
SRB2 Automatic Woodpecker Blanker as seen ona well-known TV science
programme. (SWM Sept. B3, Ham Radio Feb. B4, World Radio TV
Handbook B4). £86.25
ANF Advanced stand-alone automatic whistle removal filter for SSB,
plus CW filter. (SWM July B3, Ham Radio Oct. 83, R&EW July 83)
£67.85
FL2 SSB/CW/RTTY Variable audio filter. (Rad Com, Aug. BO) £89.70
FL3 S5B/CW/RTTY audio filter (as in FL2) plus automatic whistle
remover. £129.37
FL2/A Fully assembled PCB rnudule with hardwa re and instructions to
convert F
RF SPEECH PHDBESSGHS
ASP The fully automatic definitive RF Speech Processor ("73" JulyB1)

D75 Manually controlled RF speech p;ccessnr £56.35
D75/K Uncased vergion of D75 £40.70

D70 The "go-anywhere” Morse Tutor. The PP3 battery supplied should
last you until the exam! £56.35
MK Deluxe Self contained keyboard morse sender with memories. [SWM
April 82, Amateur Radio April 831 £137.42

RADIO DIRECTION FINDER
This system turns any NBFM rig into a radio direction finder which really
works. |tis currently inuse from HF to UHF by Government
Departments, professionals of all kinds, and amateur DFers
[Rad. Com. Jan. B4, Citizens Band Jan. B3).
DF +DFA2 Display unit with magmount antenna combiner. Just add four
uarter wave whips and your receiver. [Antennas also available) £182.85
MINIATURE ACTIVE RECEIVING ANTENNAS
You don't need unsightly rambling antennas for HF reception. Be discrete
like the professionals and use a Datong active Antenna. Your neighbours
will definitely approve. And so will you when you hear the DX!
AD370 Complete active dipole recewing antenna. Covers 100kHz to 100
MHz.Weather-sealed for outdoor mounting, With mains power unit, (Rad.
Com. June B2). £69.00
AD270 Indoor version of AD370 £51.75
RF CONVERTERS AND AMPLIFIERS
Other companies also make converters and preamps. When you choose
check the “fine print” first. You can trust Datong to "doit right”,

VLF Receiver 0 to 500kHz on your 28 to 28. 5MHz recewver. £29.90
PC1 Get “no-compromise” reception from S0kHz to 30MHz on your
existing 2-metre all-mode. (Rad, Com. April B2) £137.42
DC144/28 Receve 2-metres on your 2BMHz receiver. Againitis the “fine
print” performance which makes this the best of its type. (SWM Aug. 82,
Rad. Com. April 82) £38.67 Uncased version: £29.95
RFA 5 to 200MHz low noise preamplifier. Why be bound to one band per

preamp? (Ham Radio Nov. B3) £33.92
. SELECTIVE CALLING EQUIPMENT
E ixty four channel tone squelch system for fitting to any FM or AM
rig. Excellent performance unﬂl:misy channels. One needed per ra.
9

CODECALL 4096 channel Selcall for any FM, AM, or SSB rig. No
internal connections needed. One needed per rig. (RG&EW June 82).
£

PRDFESSIDNAL PRODUCTS

Lo, FE Te

SRS andd

RFS-1 Wi
DF2 Micropro sanL
POA  PRICE ON ﬁf—‘F‘l IC I\TI[}M

DATONG ELECTRONICS LIVITED

Fon Franse sond me the ellewtng | ercions CHEQUEPOSTAL ORDER Me
ORDER e oy P e Totw
o i

Tenr Marma L= Praase durtst vy WTRAAC CESS aconre

e
ddew L e —
Toww Prices nciude Pest, A ooy bt by vt | €l Bt poat
Cny Post Code Packing snd VAT (UK.} By atay mi e o feed 10 s eredatiy

BENDTO-Dopt RC  Spance Mlis Mill Lane Bramiey. Leeds L5131 IHE England Tel (0532} 552461
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DEWSBURY ELECTRONICS

Following the unqualified success of the POCOMTOR AFR-2000, DEWSBURY ELECTRONICS are proud to
announce the arrival of two complimentary products. The AFR-2010 which has the same performance/
specification as the AFR-2000 but with the added facility of AUTOMATIC Morse decode. The AFR-8000
features a built in 40 character LCD display, serial and centronics compatible printer interfaces.

All three decoders offer the AUTOMATIC decoding of RTTY (Baudot) TOR (AMTOR, SITOR, SPECTOR) and
FEC (Collective & Selective). THE AFR-2010 and AFR-8000 also offer automatic decoding of MORSE. The
AFR2000 and AFR2010 also off the air decoding of ASCII up to 300 baud. Operation could not be simpler,
simply tune in the required station, select the mode, and within 5 seconds the AFR has selected the baud rate,
the shift and the phase and has commenced displaying the received text.

SEND LARGE STAMPED ADDRESSED ENVELOPE FOR FULL DETAILS

NEW PRODUCT NEWS

IF YOU'RE THINKING ABOUT CW et -
YOU MUST READ THIS "= | e J

. RITY ALL MODE -) L i
* lambic Keyer * Dash/Dot Memory '
¥ Keying Speed 1—55 wpm
¥ Built In Side Tone Oscillator and Speaker T
¥ Headphone Socket
¥ Variable Weight Control RTTY ALL MODE DECODER
¥ Side Tone Volume and Pitch Control (Now with CW option) From £425
¥ Switchable Automatic/Semi Automatic

Keying/Tune Control % Operation from
Internal Batteries or 9—15v External Supply STAR-MASTERKEY
% Low Current Drain

¥ British Made

% Selectable Positives or Negative Keying

5 YEAR GUARANTEE

Only £49.95 + £3.00 P&P to include

External Power Leads and Plugs STAR MASTER — KEY

FULL RANGE OF TRIO PRODUCTS STOCKED ) )
We are also stockists of DAIWA—MET ANTENNAS—MUTEK—WOOD & DOUGLAS—TASCO TELEREADERS—
MICROWAVE MODULES—ICS AMTOR—AEA PRODUCTS—DRAE

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.

R Telephone: Stourbridge (0384) 390063/ 371228. pr—
VISA Telex: 337675 TELPES G KON |
it ] Instant finance available subject to status. Written details on request. )
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GAR Ex THE SCANNER SPECIALISTS

J.IL. SX-200-N — THE SUPERIOR SCANNER
The choice of the professionals

AM + FM all bands

Wide coverage: 26-88, 108-180, 380-514MHz
16 memories * Positive action keyboard
Proven reliability * 12v DC & 230v AC
S-meter & 96-108MHz converter available

REVCO RS-2000-E — THE VERSATILE SCANNER
70 memories * AM 4+ FM all bands
Covers: 60-180MHz (no gap), 380-520MHz
Search & store of active channels

All the usual search & scan functions

12v DC & 230v AC operation

Counts activity of selected channel

\L.L. SX-400 — THE PROFESSIONAL SCANNER
Designed for easy plug-in expansion
Basic coverage 26-520MHz (no gaps)
AM + FM (manual, automatic or programmable}
Computer interfacing for limitless memory, remote
control & data logging
Switchable channel spam & |.F. bandwidths
I.F. output terminals (10.7MHz & 455KHz)
Specifications set by the professionals

ACCESSORIES FOR SX400:
Regulated mains adaptor for SX-400 ... ;
$X232 (RS232interface) Built-in ’1ogg|ng mod

RF CONVERTERS (may also suit other receivers)

RF8014 (800MHz-1.4GHz) |.F. output 300-500MHz......£225.00
RF5080 (500-B00MHz) I.F. output 200-300MHz...........
RF1030 (100KHz-30MHz) with CW & SSB

ACB300 (Auto antenna control box)

REGENCY HX2000 — THE HANDHELD SCANNER

* Covers: 60-90, 118-175, 406-496MHz

* AM + FM all bands * 5, 10, 12'4KHz steps
* All the usual scan & search functions

* 20 memories. Nicads, charger, flexiwhip antenna

REGENCY MX7000 — WIDE RANGE SCANNER

* 25-550MHz & 800MHz-1.3GHz

* WFM., NFM & AM all bands * Superb sensitivity

* 20 memories * Mobile mount

COMING SOON:

REGENCY MX8000: spec. as MX7000, but new keyboard,
LED S-meter & up/down step control knob EPOA

NEW “RADAC” BROADBAND VHF/UHF RECEIVING
AND TRANSMITTING ANTENNA - ask for details

* REVCONE *

A superb quality 16 element, all British made VHF/UHF
broadband fixed station aerial from Revco. Ideally suited
to all scanners and other VHF/UHF Receivers
Covers 50-500MHz PRICE £29.95 inc

ASK FOR OUR LIST OF SECONDHAND SCANNER BARGAINS

RESISTOR KITS a top selling line for many years. E12 series,
5% carbon film, 10w to 1m, 61 values, general purpose rating
VaW or 2W (state which).

Starter pack 5 each value (305 pieces)....
Standard pack 10 each value (610 pieces
Mixed pack, 5 each VaW + W (610 piece
Giant pack, 25 each value (1525 pieces) ... £13.
DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA
rectified and fully smoothed output . ..£9.50
This unit is a chassis section cut from’ ‘used RIT equrpment
tidied, fully wired & tested. Free-standing but no luxuries like
cabinet. 24v version — same price. SAE for details.

We have in stock a very large range of spare parts for

PYE RADIOTELEPHONES. Models include Olympic,

Westminster, Whitehall, Europa, Mascots and PF70

Series. Parts also available for Cambridge, Vanguard
etc. etc.

SAE FOR FREE EXTENSIVE LIST
MAIN DISTRIBUTOR OF REVCO PRODUCTS  [IIAGELH
EN e

* % F F A N

* * % ***l“"' * ok % % % %

PRICES INCLUDE UK P&P and 15% VAT
Goods normally despatched by:return

Phone now for details of our interest free credit

GAREX ELECTRONICS

7 NORVIC ROAD, MARSWORTH, TRING,
HERTS, HP23 4LS
Phone 0296 668684. Callers by appomrment only

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 G3YGI who
writes, ““. .. extremely pleased—perfor-
mance 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 Kenprofessionals—full
range available from selected dealers or
direct from us!

200EE VHF transceiver £169+£5 p&p
400EE UHF transceiver £189+£5 p&p
Standard accessories/full U.K. spec.

KENFPRO

=] AIER
HP/PERSONAL LOANS miim BN

Hi~TEC WORLOWIOE LWTITE

584, Hagley Rd West, Quinton, Birmingham B68 0BS.
Tel: 021-421 8201 (24hr) Telex: 334303 TXAGWM-G.

' TS
ALviTRoNIcs %

AUTHORISED

DEALER

‘ 1C 751 — The latest H.F
transceiver from lcom

FT 757GX — the complete H.F.
transceiver — with general
coverage on receive!

IC 271 — lcom's v.h.f. multimode
‘ base station

FT 726R — Yaesu's v.h.{. & uh.l
multimode base station

Approved stockists for all of the following companies:

ICOM — YAESU — K.D.K. — TONNA — DATONG — MICROWAVE

MODULES — WELTZ — SHURE — HANSEN — KENPRO — C.D.E.

— DAIWA — TONO — HY-GAIN — A.E.A. — ALK.D. — T.AL. —

I.C.S. — TASCO — G. WHIP — HI-MOUND — S.M.C. ANTENNAS
— WESTERN ANTENNAS

Always in stock, a large selection of plugs and sockets. Antenna mounting hardware

—R.F. cables (H-100, URM 43, 67 and 76, 3000 Ribbon) plus 5, 6 and 8 core rotator
cable

129 Chillingham Road, Newcastle-upon-Tyne

Tel: 091-276 1002
= =)

Mail Orders Welcome
RADIO COMMUNICATION February 1986
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A.R.E

"MNice to see your phnm
back again, Bernie'”

Communications Ltd.

38 BRIDGE ST., EARLESTOWN
NEWTON-LE-WILLOWS
MERSEYSIDE. TEL: 09252 29881

Al

| “And | don't look a
day older’

We have had many letters and phone calls from amateurs all over the country as a result of our last advertisement in RADIO COMMUNICATIONS when we explained that the only real ditference between

Trio and Kenwood is the badge which is fixed to the front of the equipment . .
our friends in the Dales of Derbyshire will in future accept fair competition. Hernm and Brenda

.and, of course, the price! We do hope that, as a result of our efforts, confidence in Kenwood has been restored and that

YAESU FT 90 AND FT-690

Probably the most
popular multi mode
2 metre transceiver
ever made. Also
now available for
6 metres.

OUR PRICE £289 FOR 2m

43 FOR 6 METRES

NEW ICOM ICR7000

25MHz-2GHz THE PROFESSIONAL ONE
All mode. 99 Memories. [§

Keyboard entry or UFO con-
trol. 6 tuning speeds. .1-1-5- |7
10-1212-25KC. Dial lock.
Optional infra-red control +
voice synthesiser.

7

q‘ mmn-i

£849

YAESU FT-757GX

Another one of Yaesu's super stars. The ever popular

T |

HF transceiver that
requires no extras.
Complete with FM,
SSB, CW, AM, Gener- ¢

Speech  processor -
Scan + memories

ICOM IC3200

Dual band
mobile or _
base transceiver. §
2 metre + 70cm §
Built-in

Duplexer.

LIST PRICE £495
OUR PRICE £425

NEW—-TELEREADERS

We are pleased to an-
nounce two new tele- =
readers for CW, RTTY and
TOR. CW 4-40wpm.
Baudot 45.5-50-57-74.2 \ e
TOR 100 baud. ASCIl _‘f“','..".“’f";._.’ S
75-110-330 baud. FR or il
video display and/or prin-
ter. Model 880 includes
LCD display.

CWR-880 £250.00 inc VAT
CWR-860 £225.00 inc VAT

HAND-HELD TRANSCEIVERS
ALL POPULAR MODELS FROM STOCK

FT-203 FROM £169

FT-209 FROM £219

FT-209RH FROM £239

FT-703 FROM £205

FT-709 FROM £225

TH-21 £159

Heavy Duty Battery PB21H

TH-21 & TH-41
THIS MONTH’S SPECIAL

YAESU FRG-QGOO

All mode scanning
receiver, covers 60-
905MHz. Tune by
keyboard or central
control.  Variable
step sizes. AM, FM
or SSB.

The scanner with more functions than most and now
available with HF converter. See opposite column.

KENWOOD TS-940 WITH AUTO ATU
OUR PRICE £1695 INC VAT

CONVERT YOUR SCANNER TO
1.3GHz OR HF OR BOTH

A.R.E. Communications have developed 2 converters to
match most VHF scanners. If you own an AOR2001 the
converter will tune to 1.3GHz or if you have an FT-9600
you can convert down to HF tuning from 100KC to
30MHz to make a truly general coverage receiver.

£89 eacH

Phone 09252-29881 for all mail order — Access & Barclaycard accepted

Trade enquiries welcome

Opening hours: Tuesday-Saturday

All prices include VAT and are correct as.we go to press

RADIO COMMUNICATION February 1986
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RF CONNECTORS & ADAPTERS

PL259 Plugs to Take 10.3mm Coax. URE7/H100 etc....
Reducers for Above to take 5mm coax. IJFI?GMS."RG
. Reducers for above to take 7mm coax. UR70 etc..
. PL259 Plugs with built in Smm reducers .. .50p ea.

Couplers. 2 = 50239 Sockets back 1o back in 1|ne .70p ea
Coupler as above but 2 = PL259 Plugs back to back.... .75p ea
Elbow Coupler. PL259.50239. a plug & Socket at right angles. £1.00 ea
50238 Chassis Socket square 4 hole fixing .. 50p ea
50239 Chassis Socket round hole fixing .. 50p ea
2 Pin Power input plugs... .60p ca
2 Pin Chassis Sockets 1o {ll abnue potamy keved .60p ea

4 Pin Microphone Plugs, female................... T0p ea.
4 Pin Chassis Sockets 1o match above, Male

6 Pin Microphone Plugs, female................ £1.00 ea
6 Pin Chassis Sockets 10 match above, Male.. .90p ea
7 Pin Microphone Plugs, Female.. £1.10 ea
7 Pin Chassis Sackets to match above, Male £1.00 ea
8 Pin Microphone Plugs, Female .. £1.20 ea
8 Pin Chassis Sockets 1o match abuve “Male £1.10 ea
T Connectors. 3 = S0239 outlets.. £1.20 ea
T Connectors. 2 x S0239 and 1 = PL259 oullels,, £1.30 ea

ADAPTORS. S0239 Socket on one end with BNC Plug on other......£1,60 ea.
Adaptor. PL259 Plug on one end with BNC Socket on the other.......£1.60 ea.
BNC Couplers. 2 sockets back to back, in line, 50 ohm........... &

BNC Coupler, 2 = Plugs back to back in line, 50 ahm...

BNCT Connectors. 3 x BNC Socket, 50 ohm, outlets... £2.50 ea
BNC T Connector. 2 = Socket & 1 = Plug out, 50 ohm.. .50 ea
N TYPE Chassis Socket, 50 ohm with PTFE Round Hole Fix. 1.30 ea.
N COUPLERS, 2 = N Sockets back to back in line, 50 ohm £2.50 ea.

N Couplers, 2 x N Plugs back to back, in line, 50 ohm ... £3.00 ea.
N ADAPTORS, N Male Plug to BNC Female socket, 50 oh
N Adaptor, N Male Plug to 50239 Female Socket, 50 ohm
N Adaptor, N Female Socket to BNC PLug, 50 ohm.....
N Adaptor, N Female Socket to PL259 Plug, 50 ohm.
N Plug, 50 ohm to take URG7/H100/RG213 etc....
N Plug, 50 ohm for 5Smm coax UR76/43/RG5E etc.
Chassis N Socket, 4 hote fix, 50 ohm
Line 50 ohm Sockets for UR67/H100/RG213U etc.
BNC Plugs for 5mm coax UR76/43/RGS8, 50 ohm
PL259 Plugs for 10.3mm coax, H100/UR76 etc.....
GREENPAR, S0239 Chassis Sockets, round hole fix.........oooooiviiinn, 60p ea.
GREENPAR, BNC Chassis Socket, 4 hole, 50 ohm, 5mm coax entry ... 65p ea,
GREENPAR, BNC as above but mini (RG174) coax entry, round hole..65p ea.
* SPECIALS * BNC 50 ohm Chassis Socket, round hole % SPECIALS *
Open Back, high quality with PTFE Insulation.. .. 70p ea.
VERY RARE OFFER HIGH QUALITY GERMAN BNC PLUGS To Take 10. 3rnm
Coax, URG7/RG213U and also H100 PTFE Insulators, 50 ohm.........£3.50
OUR QUARTZ CRYSTAL BANK Now available complete catalogue Iusnng
10,000s of Xtals all @ £2.50 each, every amateur should bave a copy of this
complete booklet . . . send 30p in stamps for yours.

**POSTAGE IS EXTRA AT ONLY 50p per ORDER FOR ANY QUANTITY***

W. H. WESTLAKE
CLAWTON, HOLSWORTHY. DEVON (0409) 253758

KW TEN-TEC
CENTURY-22

A TOP OF THE RANGE WINNER

A 50-Watt, 6-Band CW Transceiver that combines
excellent performance, Reliability, Simplicity of
operation, and low cost.

Full Break-in {(QSK) + 6 Pole Variable Audio Filter
Full Band coverage —3-5, 7, 10-1, 14, 21, 28-0-28-5MHz

Total Solid State + Linear Crystal Mixed VFO
Sidetone, adjustable for volume and pitch

Receives CW and SSB + 50 Watts input

Receiver sensitivity -5 uV, typical
Offset Receiver Tuning

+++++++

+ Operates on 12 VDC

For further information on the above together with
the famous ARGOSY Il and CORSAIR please contact
KW TEN-TEC, Vanguard Works, Jenkins Dale,
Chatham, Kent, ME4 5RT. Telephone 0634-815173

CREDIT CARD PURCHASE FACILITIES AVAILABLE.

132

CHOICE OF PROFESSIONALS

COMPACT LATTICE TOWERS and
SLIMLINE TUBULAR MASTS

TELESCOPIC—TILTOVER, AIXED—MOBILE FROM &m UP TO 3m

1 Suitable for a wide range of civil and military
1 applications such as:
1 RADIO COMMUNICATION

SURVEILLANCE & CCTV

METEOROLOGICAL MONITORING /
Bl AMATEUR RADIO
i AERO & MARINE NAV AIDS
FLOODLIGHTING, ETC.
Purpose designed using 4.5m and f
3m section modules for low |
retracted heights and cost /
effective shipment. Engineered to f /
B.S.l. Standards and hot dip /
galvanized to BS729 for protection,
Wind loads are based on /
B.S.C.P.3. Chap V. PT2, 1972 for / \
Mp\d speeds up to 100 mph/160 {/ 4

] kpl i \
“4 RELIABILITY QUALITY KNOW HOW J \

J \ " wE DESIGN, WE MAKE,

WE SELL DIRECT

Aliweld Enqlneermg
Factory 6, 232 Selsdon Road,
South Croydon, Surrey, CR2 6PL, G.B.
Tel: 01-680 2995 (24 hr) 01-681 6734.

R. WITHERS LTD

AGENT TO THE STARS!
% [@3[ICOM

RWC are main agents/distributors for Yaesu, Icom, Kenwood,
M. Modules, Jaybeam, Tonna, Revco Antennas, Cleartone,
Mutek, AKD, Drae, FDK, Welz, Tait and Neve Radiotele-
phones to name but a few! We also stock a wide range of B. T.
approved cordless telephone 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 specialist RF power transistors/
modules imported directly from Japan.

* We supply/repair amateur/business radio systems.

* We check transceivers on our spectrum analyser—£12.50
for a comprehensive report while you wait.

% Only supplier of modified Revco RS 2000 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.

Call now for full details
Export and trade enquiries invited
584, Hagley Rd. West, Quinton, Birmingham B68 0BS.
Tel: 021-421 8201 (24hrs) Telex: 334303-TXAGWM-G
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(I'm sorry, | couldn’t resist that!)
1Ak YVVE S0€ tn vameecies
Wsd TYVPI0E e e
As | wnite this there are pretty strong rumours that the London Gazette  from 144MHz. Having tried both 28 and 144MHz as i.f.'s when
announcement regarding the release ol the 50MHz band s transverting to 50MHz, I'm strongly in favour of the use of 2m. The
imminent For that reason, I'm going o concentrate on our reason is simple: 28.886MHz! The facility to work crossband to hf is
transceivers for the band this month. It might also be worth your while  very important if you have ambitions to work dx on six. If you have a
reading to the end of this if you are thinking of buying one! reasonable 144MHz transceiver (ie. one fitted with a muTek front
We make two transverters for ‘six’. both are capable of very high  end!!), this system will work at least as well as one based on a 28MHz
performance and have the benefit of having been specifically designed  if, and rather better than the majority of dedicated 50MHz transceivers!
for the band. They're not (unlike some!) hastily cobbled together IT you want to use a 28MHz transceiver, the TVVF 50a is for you! It
adaptations of transverters for other bands. has been designed using the same philosophy as our TVVF 144a two
As I've frequently said in the past, transverters can be a rather metre transverter and has much the same superlative performance, It
questionable way of getting on to new bands, particularly with regard  covers the whole international 50-54MHz band in two switched
to strong signal performance on receive. However, |F the transverter  ranges, with low distortion and spurious product levels on transmit,
1s properly designed and used with a suitable transceiver, it's possible  along with a superb receiver signal path. Useful facilities such as
1o get very high performance indeed. Needless to say, our transverters  internal alc and external alc tie-back to the transcewver are also
are properly designed, and benefit from our many years unigue ngcorporated.
experience in the design and manufacture of high performance vhi We don’t have room here 1o give tull data, but if you'd like more
receiver front ends. Unlike the authors of at least one published 50MHz  information, a telephone call will send a copy of our data sheet winging
transverter design (which has a remarkable similanty 1o the circuitry of - on its way. By the way, your reward for reading this far is thal as a
our RPCB 144ub FT221 front-end!), we've moved forwards over the  special olfer 1o welcome the new band, for orders received in the
years, pioneering many new lechniques in order to offer improved — month of February only, we're reducing the price of the TVVF 50a 1o
performance £224.90 and the TVVF 50c to £189.90. As most of our prices will have
For 50MHz we make two separate transverters: both provide 10W  to rise at the beginning ol March, this represents very good value for
pep with low distortion and spurious product levels money!
The TVVF 50c provides a very simple means of transverting to '6 Chris Bartram G4DGU
The range
£ £
TVHF 230c Very high performance 2m to 9 hf bands transverter 334.90 BLNA 432ub  Sub-miniature 430-440MHz preamplifier. 1-3dB typical noise figure. 13.70
TVVF 50a Very high performance 10m to Bm transverter 224.90 Requires external filtering,
TVVF 50c Very high performance (againll 2m 1o 6m transverter 189.90 BBBA 500u  20-500MHz high dynamic range broadband preamplifier. Ideal for 4.9
TVVF 144a Uitra-high performance 10m to 2m transverter ) 239.90 SCANNErs
SLNA 14s  2m low-noise rf-switched preamplifier 0-9dB typical noise figure 39.95 RPCB 144ub  Complete replacement front-end for the FT221 and FT225 79.90
SLNA 144y Unswitched version of the SLNA 144s 2.4 RPCB 251ub  Complete replacement front-end for the IC211 and IC251 84.90
SLNA 144ub  Unboxed version of the SLNA 144y 13.70 RPCB Z7ub  Complete replacement front-end for the IC271 (e and h) 89.90
SLNA 145sb  Transceiver optimised preamplifier for the FT 290 . 2.9 GDIF 107ub  Gunn diode WBFM back-end processing board 49,65
SBLA 144e Masthead-mounting 2m low-noise high dynamic range preamplifies Ring LBPF 144u Low-loss 144-148MHz. two-pole bandpass filter. 0-3dB typical 2.40
250W through-power . ) insertion loss, 120W power handling
GFBA 144e Ultra-high performance masthead-mounting GaAsFet 2m preamplifier Ring LBPF 432u Low-loss 430-440MHz wwo-pole bandpass filter. 0-3dB typical 2.4
using advanced noiseless negative feedback for low noise figure and insertion loss, 100W power handling
superb dynamic @erfurmnce- 1000W pep (ssb) through-power. XBPF 700ub  Microstripline bandpass tvi filter 2.95
Supplied with ATCS 500 sequencer-controller ATCS 500 Sequencer-controller 3.9
GLNA 432 Masthead-mounting 430-440MHz high performance GaAsFet pream-  149.90 VFAT206  25W 6dB attenuator suitable for use with the TVHF 230c 19.65
plifier. 0-9dB typical noise figure, 250W through-power. Supplied with B
ATCS 500 sequencer-controller Carriage/postage rates 4 2
GLNA 433e Nlle:sthead-rnouming 430 -!440MH2 high performance GaAsFet pream- 799 %E? 1!;31:9 ?\BFVLQ slg:eh?\}y‘;‘ﬁ?h' GLNA 433¢ 5%
ifier. 1dB typical noise figure. RY switchi : . . i
plifier. 108 typical noise figure. R switching, SOW through-power Al other products above 150
ALL PRICES INCLUDE 15% VAT E. & O.E.
833 TR
mulek limited - wmb ama —
|
]
L Dept. RC, Bradworthy, Holsworthy, Devon EX22 7TU (040 924) 543 — )
Y »
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STOCK CRYSTALS
CRYSTALS FOR 2 METRES
HC25 £2.15 FOR ONE CRYSTAL, £1 96 WHEN 2 OR MORE PURCHASED
HCE £2 15 FOR ONE CRYSTAL. £2.05 WHEN 2 OR MORE PURCHASED
TX CAYSTALS AX CRYSTALS CHANNELS IN STOCK

HCE/U 4 B BMH: J0PF 44MHz SERIES RES RO TO R7 511, S20 TQ 523

HC25/L  12MM; 30 B 40PF 44MHz SERIES RES RO TORY S8, TO 523 & 532

HC25/U  18MHz 25 & 20PF 14/15 MKz 20 & 30PF RO TQ R? S8, TO 523 & 532

HC2% SCANNER XTLS INOT SR3I RO TOR? S8, TO $23 & 532
Tull Bist available on request, plitase send SAE

4 METRE CRYSTALS FOR 70.26 IN HCE/U AT £2.40 each

TX 8, 78250 RX 29.78000

70CM CRYSTALS (5.00/pr or £2,50 sach

For Pyn PF1 PF2 B PFT0 series Wood B Douglas and FDK MULTI UTY
SUR(433.2) SU20 RBO AB2 AB4 ABG AB10 RB11 RB13 RB14 RB1S
ALSO for MULTI U1 ONLY SU1E SUTE
CONVERTER CRYSTALS IN HC18/U AT [2.85
22.000, 38.666, 42,000, 96.000, 101,000, 101.5
FREQUENCY STANDARDS £2.75 each

HCE/U 1000kHz 3.50MHz 5.00MH: 10.000MHz 10, 700MHz
HCI18:/U 1000kHz 7.00MH;z 10.70MHz 4B 00MHz 100.00MHz

Alsp HCE/U 455kHz [3.25 pach

TONEBURST, |.F. & MPU CRYSTALS IN HC18 £2.25 EACH

7. 168MH [For 1750 HZ Tonel, 10.245 (far 10.7 LF.)

3.2768 4.000 5 D688 10.2400 14 3180 15.00000

YAESU CRYSTALS for FT107's FT901 & otc £4,000 each

Many available ex stock (A list s avallable on request pse send 5 A E)

E Euar tSLab wawkennc o

wach
500, 105,666, 116.000

QUARTZ CRYSTALS

MADE TO ORDER CRYSTALS

FUNDAMENTALS OVERTONES
FREQUENCY RANGE PRICE FREQUENCY RANGE PRICE
5 TO S0kHz E21.00 3rd QVT 21,00 TO 65.00MHz 455
50 7O 150kH: £11.00 Sth OVT B0.00 TO 110.0MHz £5.10
150 TO S00kHz [7.80 Gih OVT 110,00 TO 125.0MHz £7.40
160 TO 993kH: £11.90 Tth OVT 125.00 TO 176.0MHz £10.00
170 1.5MH; 01075
1.5 T0 2.0MHr £5.10
2.0 T0 6.0MH: 475
6 TO 2T MH £4.65 DELIVERY 0 TO175.0MHz 2 10 3 wooks
21 TO 25MHz 6,50 5 T0 999.9kHz 6 to B weeks
1 TO 1 499MHz 3 10 4 wioks
Unless atherwise roquestod fundamentals will be suppled for 30p! load capacitance and tones for serics

Operaton
HOLDERS: — PLEASE SPECIFY WHEN ORDERING - else HC25./ U supplied lor XTLS above IMHz

HE13/U B-200kHz HCB/U & HC33/U 1708Hz- 175MH: HC18/U B HC25/U 2- 175MHz

DISCOUNTS: Price on application for 10 + units to same frogquoney/spec. of bulk purchases of mived froquencies. We
supply FREE xtals lor use in UK repeaters

COMMERCIAL CRYSTALS: avaidable on fast dolevery and at compotitiee prices

Pleaso send {or list s1ating interests

EMERGENCY SERVICE: Tov .KT.&L‘E 1 to 125MHz. Add the surcharge for each XTAL

Days refer 1o working days. 4 days « E12, 6 days + £7, B days - 5, 13 days + E3.

CRYSTALS SOCKETS HC25 £0.20 ca. HCG £0.25 ca. MINIMUM ORDER CHARGE £1.50

unless orderod wath crystals

TEAMS: Cash with order post Inc, to UK & lreland, Cheques B PO's 1o OSLLTD

A stampad addressed envetope with ALL enquities please,

ALL PRICES ARE EX VAT PLEASE ADD 15%
P.O. Box 19 Erith Kent DA8 1LH

Telephone: 01-318 4419 24Hr Ansafone: Dantford (0322) 330830
Telex: 8813271 GECOMS — G (Attention QUARTSLAB}

BINARY STAR TECHNOLOGY

AMATEUR RADIO SOFTWARE

SATELLITE TRACKING ON THE COMMODORE 64 AND 128 (Both with 1541 disk-drive). This Superb
program tracks any satallite, the moon and shullle. As sufiplied the program tracks all of the following:
(Can be altered by the user)
RS 5, 7. 8,9, 10: OSCAR 9, 10, 11: NOAA B, 9: JAS 1. SPACE SHUTTLE: MODN
Available on disk only 12.95
CW TRANSCEIVE ON THE CBMG4 OR VIC-20 {Bk-+) Speed 5 to SOWPM (99WPM on CEME4). Ful
Iransceive using a simple inlerlace. Stores can be programmed with station details efc and saved to tape
Type-ahead on transmil. Cassette only . 5.95
MORSE TUTOR FOR THE BBC/CBMS4/48k SPECTAUM (Speed from 5 to about 30 WPMj—Novice
ta beyond the lest. Morse keyboard, random lefters/figures, punciuation, plain language, SENDING
TUTOR FEATURE: Decodes morse from a key plugged inla the joystick porl. (Spectrum needs |oyshick
interface) BBC ang CBME4 calculate average sending speed
Cassette BBC EPAOM 11.95
RTTY TRANSCEIVE VERSION 3 (FOR THE A8k SPECTRUM ONLY) Baud rates 45/50/75/110-
simple infertace. Features eight stores (may be saved 1o tape). Split-screen, Iype-ahead keyboard uuHer
Optianal aulo PTT control. Casselte only 7.95
Cassette+pcb with TX+RX components (parts for auto PTT not fied) 14.95
SAE FOR DETAILS OF OTHER SOFTWARE FOR BBC/ELECTRON/SPECTRUM/ ZX-81/CBM-64 VIC-20
Prices INC. p&p. Please make cheques payable to Binary Star Technolo

Orders to: Dept RC4, 6 Waveney Terrace, Haverhill, Suffolk CB9 8DZ

ANTENNA FAULT? NOT getting out?

Check FAST with an Antenna Noise Bridge and your receiver.

MEASURE resonance 1-160MHz and radiation resistance 2-1000
ohms, just TUNE your receiver and TURN the resistance control
to null the noise, then SIMPLY READ resonance from the receiver
and radiation resistance from the bridge.

ANSWERS, no confusion with harmonics, no 10 second limit.

ALSO, measure phasing lines, RF resistance and hence Q of loading
coils, preamplifier matching, or use as a noise generator.

FUN-TO-BUILD kit (ready-made to order) only £22-40 includes ALL
parts, case, pcb, pre-wound transformer, by-return postage
(Europe same, Giro 21 923 4000) and list of other kits.

CAMBRIDGE KITS
45 (RB) Old School Lane, Milton, Cambridge

FARNBOROUGH COMMUNICATIONS
97 OSBORNE ROAD, NORTH CAMP
7)) FARNBOROUGH, HANTS

*YAESU*FDK*ICOM* [€3[ICOM

YAESU

Stockist of Drae psu’'s, Jaybeam and Cue Dee
Antennas, Microwave Modules, Oskerblock
SWR, CDE, RSGB publications, quality cables,
our own TVI filters, Welz, Bencher, Mirage amps.
Open Monday to Saturday 10am-6pm
ACCESS + H.P. Available + BARCLAYCARD

Telephone: Farnborough (0252) 518009

THE UNIDEN CR-2021

COMMUNICATIONS RECEIVER

AM/SS5B (USB and LSB)/CW 150kHz to 29999kHz. Triple superhet.
Digital tuning, scan and six memories. Also FM 76-10BMHz. LCD
frequency display, etc, etc. Supplied with mains power unit.

We recommend this receiver to those who require a first class performance

as good as the best; with ease of handling and straightforward controls

which really work. A reasonably sized speaker giving good quality sound

reproduction, making use of the FM broadcast band. Truly dual

performance receiver with no attempt made to sacrifice performance in

either mode. At a competitive price of £166.74 inc VAT, insurance and
carriage. Available ex-stock.

FOR FULL ILLUSTRATED TECH. SPEC. ON ABOVE, SAE.
GBOOP G4FLN GBADO

E M A MUNDAY'S LANE, ORFORD, WOODBRIDGE.
= " " SUFFOLK. Tel: (0394) 450696

C L Mode Length G P P&P
HIGH odi i ength an 2 [\Ef?“
QUALITY mml 19 ELE 2 142 di3d 0560 cofo
43217% 17 ELE Ciossed 2 134 dBd B A
BRITISH a3 17 ELE Long 29M 15484 2920 A
| YAGIS TO NBS 43258 S ELE Back Mount M 924Bd £1655 B
M
ANTENNAS 18475 § ELE 1M 92484 £1955 A
. 1 7ELE 16M 104Bd £24.15 A
N. B.S. STANDARD *» USER ADJUSTABLE MATCHING * ‘N° SOCKET TERMINATION 4R 8 ELE Long 245M 114Bd 0126 A
P.T.F.E. INSULATED GAMMA * GAIN OPTIMISED * EASY ASSEMBLY * MADE IN U.K. gl 14 ELE 4.5M 13d8d 4671 A
MET STOCKISTS (UK.) 144197 15 ELE 65IM 14 2dBd 5588 A
" 1845X & ELE Crossed 5 10.2dBd 0ars A
A El B h Tel 021-327 1497 ME, Lnndnn Tel Dl 952 5?56 I:Ian Corl'l'rl.s. Port, Glasgow. Tel. 0475 41378 1AGP 2M Ground Plane 18 B
Gobowen Comm., Eobnwen Shropshire. Tel. 0691 661397, D Elect, 5 idlands. Tel, 0334 390063, Dressler UK. .,
Lud, Leyton, E10, Tel. 01-558 0854, D.W. Electronics, Widnes, Lancs, Tel, 051-420 2559, anhiami th Tech., Wick, Cathness, Tel 0355 g5 TELE 1M 7.1d8d o012 ¢
4595, Jaycee Electronics, Glenrothes, Fife, Tel, 0592 756962 Ilh\'me. Aberdeenshire, Tel, 04646-617, Berwick on Tweed, Tel 0283-  jos SELE 345M 9 2d8d 4574 ¢
307116. M.GR. Services, Birkenhead. Tel 051-653 3437, One Stop, Rochester, Kent. Tel. 0634 400179 Radio Shack Ltd. Londan NWG Non-Metailic W i e TET
Tel. 01-624 7174, Rainbow Comms., Mitcham. Tel. 01-640 1904. Reg. Ward & Co., Axll!msler Devon Tel. 0207 34918. Scarab ystems, Rm'll'far:n:i .!gul :ﬂ; _'.I;"",r”::d ;"E“m“ﬂ POWER SPLITTERS
Gillingham, Kent. Tel. 0634 570441, Selectronic, Canvey Island, Essex Tel. 0268 691481, S.M.C.: Totton, Southampton. Tel 0703 B67333. o gy Lo ) E1125 0
Leeds, Yorks. Tel 0532 782326 (‘h:,wler!mld Tel. 0246 453340, Buckley. Tel. 0244 543563. Stoke. Tel. 0?516 12644, Gnmsbiy Tel 0472 Rpws 186 1 dial F19.50 o A32 2 way £19.55 B
59388. Bangor, Northemn I:eland Tel 0247 464875. Southdown Radio Supplies, Eastbourne, Sussex. Tel. 0323 Iecmn:s RPM, MU dia) 345 0 ‘1‘33 ;Mv %ﬁg
Nottingham. Tel. 0602 640377, ard Comumcaunm UK., London W2 Tel, 01-723 5521, Thanet Eleclmmcs Tel 0227 35%464. The  APM M (7 din) £39.00 A L ol €875 B
Aerial Shop, S\d:.up Tel. 01-300 5588, Ward Electronics, Ward End, Birmingham. Tel 021-328 6070, UK PAP A« (IS0 B - F130.C - (6500 - 135 All N Type Terminated
OVERSEAS DISTRIBUTORS: Finland: Comptron, Espoo 16. Tel (422133 Netherland Aal Tel 28811
Belgium: Maes Electronics, St Nicklaas. Tel, 7766528, USA: LM.C. Marketing, Flonda. Tel. (305) 777 4013,
Kingsd Road, St M -Cliffe, D Kent CT15 6AZ S0 AIFTENNAS
ingsdown L. Margarets-at-Cliffe, Dover, Kent
AR NGS VR Teiephone 0304 853021  Telex 965644 LCL DOV o gg‘g g glg %3000 ;; ggg gggso
(Enquiries from Dealers and Overseas Distributors welcome) — All N’ Tvpe l-erm'rna'ted P&P Code A
Please allow 14 days delivery Please make cheques payable to metalfayre hrs yp
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1986 Price List

Power Supplies

Continuous Rated Output
Fully Protected
Large Output Meters

12/6A 6A Continuous £69.00

12112A 12A Continuous £115.00
12/25A 25A Continuous £169.00
12/40A 40A Continuous £345.00

Linear Amplifiers

LP144-3-50
L144-1-100
L144-3-100
L144-10-100
L144-25-160
L144-3-180
L144-10-180

4M Linear
LPM70-10-100

* NEW *

6M Low-Pass Filter
Insertion Loss <0.5dB
100MHz Rejection 50 dBtyp
150MHz Rejection 75 dBtyp
250W Handling

ik Delivery Free

| (Orders over £10)
m Securicor £5 extra

L432-1-50
L432-3-50
L432-10-50
L432-3-100
L432-10-100

LINEAR PART NUMBERING SYSTEM
LPM 144-3-100 —— OUTPUT POWER

{BAND)

* 2m Linears
£125.00 LP144-10-50 £125.00
£172.50 LPM144-1-100 £197.50
£172.50 LPM144-3-100 £197.50
£150.00 LPM144-10-100 £175.00
£230.00 LPM144-25-160 £255.00
£270.00 LPM144-3-180 £295.00
£270.00 LPM144-10-180 £295.00
6M Linear
£195.00 LPM50-10-100 £195.00
70cm Linears
£195.00 LPM432-1-50 £235.00
£195.00 LPM432-3-50 £235.00
£155.00 LPM432-10-50 £195.00
£295.00 LPM432-3-100 £335.00
£295.00 LPM432-10-100 £335.00

We also carry a full range of Nicads & Chargers

B.N.O.S.

ELECTRONICS.

Mill Lane, Stebbing,
Dunmow, Essex CM6 3SL

APP HD\’ED

DEALEH

lPPRO\fEn

DEILEH

- NEW TRIO TS4308

WARD ELECTRONICS T

ICS Electronics

TS940S £720
£10% Compact High Performance
HF Transceiver
POCOMTOR TS830S £832 |
AFR-1000 TS530SP £698
CW—RTTY—-AMTOR TS930S £1295
All Mode Code Readers. TL922 Linear £1150
Stand alone or to SM220 Monitor Scope  £243
extend the capability R2000 Gen Cov Rec £479
of your existing gear. .
— TR9130 2M All Mode £499
CW—RTTY—-SSTV TS780 £948
COMPUTER INTERFACES | ' W4000A £522
) TR2600E £275
Wide range of products.
o & TR3600E £292
]
9 TH41E £199

b TRIO § |
8 TS711EgH S

de Luxe Base Station
¥* Promotional Price £695

also TS811E 70cm version £795

TM201A

25W 2M FM

Remote Display
Option £46

® KEYS ® ROTATORS ® SWR METERS @ PSUs ® ANTENNAS @ RSGB BOOKS @

WARD ELECTRONICS

422 BROMFORD LANE,
WARD END
BIRMINGHAM B8 2RX
TEL: 021-328 6070
CLOSED MONDAY
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Versatower:

The professionals’
choice!

A range of telescopic towers in
static and mobile models from
7.5 to 36 metres with tilt-over
facility enabling all maintenance
to be at ground level.

Designed in accordance with CP3
Chapter V: part 2: 1972 for a
minimum wind speed of 85 mph
in conditions of maximum
exposure and specified by
professionals world-wide where
hostile environments demand the
ultimate in'design, quality and
reliability.

P40 Standard series
£503.00 inc. VAT (ex-works)
P60 Standard series
£611.00 inc. VAT (ex-works)

2

Strumech Versatower Limited,
Portland House, Coppice Side,
Brownbhills, Walsall, West Midlands
WS8 7EX, England.

Telephone (0543) 374321

Telex: 335243 SELG.

e R = N e e e e P e P N P N e

N INAXD] TN 7]

INCINAINY

Main agent:

South Midlands Communications Ltd.

SM House, Rumbridge Street,
Totton, Southampton,

Hants S04 4DP

Tel. (0703) B67333

ANTENNES TONNA (FOFT) "2

YOUR NUMBER ONE CHOICE FOR
6m, 2m, 70, 24 and 23cm ANTENNAS

Weare plaasedtointroducon new range of antennas (suffix N below). The dipoles have
been r d and now include a fully sealed ‘N’ connector—absolutely NO
m:m:hlng or tumng required. Also a new 1296MHz 55 element long Yagi. Send for full

details . . . ces sont magnifiques!
B0MHz Powaer Splitters complete with ‘N’ plugs
20505 5 element £37.8%(a) 29202 2 way 144MHz £37.46(b)
144MHz 29402 4 way 144MHz £43.00(b)
20104 4 element £15.82(a) 28270 2 way 435MHz £35.59(c)
20808N 4 element crossed £34.78(a) 29470 4 way 435MHz £41.01(b)
20808N 9 elemaent fixed £25.62(a) 29224 2 way 1250MHz £30.46(c)
20089N 9 element portable £27.92(a) 29424 4 way 1250MHz £32.18(c)
20818N 9 element crossed £41.03(a) 29223 2 way 1286MHz £30.46(c)
20813N 13 element portable  £39.57(a) 29423 4 way 1296MHz £32.18(c)
20B17N 17 element £47.83(a) Portable aluminium telescopic masts
435MHz 50422 4% 1m 3.7 metres £21.64(a)
20409 9 element £15.14[a) 50432 3 x2m 5.7 metres £25.21(a)
20419 19 element £21.85(a) 50442 4%2m 7.7 metres £38.16(a)
20438 19 element crossed £36.01(a) Gal d steal tel masts
20421 21 element 432MHz  £31.22(a) 50223 2 ¥ 3m 5.9 metres £31.75(a)
20422 21 element ATV £31.22(a) 50233 3 % 3m 8.8 metres £57.10(a)
144/435MHz 50243 4 %3 11.7 metres £91.98(a)
20199 9619 element Oscar  £36.01(a) 50523 5x3m 14.6 metres  £124.44(a)
1250MHz Stacking frame kits for 4 antennas
20624 23 element £27.72(b) 20014 20809 or 20818 £41.01(a)
20648 4 x 23 element 20044 20419 or 20421/22  £29.75(a)
power splitter 20016 20623/24 horiz E£17.79(b)
stacking frame E144.74 (a) 20017 20623/24 vent £14.39(b)

1296MHz or 1269MHz Oscar Uplink Andrew Heliax LDF4-50A coaxial cable

20623 23 element £27.72(b) Attenuation per 10071, 144MHz-0.8dB.
20696 4 % 23 element 435MHz-1.6dB. 1296MHz-2.9dB

power splitter— £4.00 per metre (a)

stacking frame £144.74 (b} ‘W' type connectors for LDF-4-50 male or
20655 55 element £44.75(a) female

14 90 (postage 60p)
ial cables—cor
All prices include VAT, Carriage extra

All antennas supplied complete with mast
clamps for up 1o 50mm masts.

FOR FULL SPECIFICATIONS OF OUR RANGE DF ANTENNAS SEND 40p FOR OUR CATALOGUE.
PLEASE ADD CARRIAGE AS SHOWN. (a) £4.00, [b) E2.00, {e) £1.20. MAINLAND ONLY.

Cash with order. ACCESS, VISA CARDS - telephone your card number for immediate
despatch. CALLERS WELCOME. BUT BY TELEPHONE APPOINTMENT ONLY, PLEASE.
BARCLA UK DISTRIBUTOR

.=} RANDAM ELECTRONICS (R) E

12 Conduit Road, Abingdon, Oxon OX14 1DB. Tel: (0235) 23080 (24 Hours)

BRAND NEW COMPONENTS BY RETURN OF POST
VAT Inclusive Postage 20p (Free over £5). List Free

HIGH STABILITY MINIATURE FILM HESESTORS 5% Tolerance
1W E24 Series 0-518 — 10MO 1p (75p/100 one valuel 0-125W E12 Senes 10R to IMB.2p
0-5W E12 Series 1RO 1o 10MO 13p 1-0W E12 Series 10R to 10MO. 5p
W metal film 10R 10 1M0 5“( E12 series 2p 1% E24 series 3p
Mullard or equivalent viature C ic Plate itors 100V E12 Series
2% 1-8pf 10 47p! 3p 2% S6pf 1o 330pf 4p 10% 380pf 10 4700pf 4p
Plate Ceramic Capacitors 50V working for vertical mounting

E12 Series from 22p! to 1000pf then E6 series 1k Spl to 47k pi 2p
Miniature Polyester capacitors 250V working for vertical mounting
<01, -015, <022, -033, 047, -068 4p 0:16p 015 &0-22 6p
0-33 & 0-47 Bp 0-68 {250V, 63V| 11p. 140 15p. 1:5 20p. 2:222p
ELECTROLYTICS Wire Ended (Mfds/Volts)
-47/50 5p 10/50 5p 47/16 Bp 100/25 7p 220/25 8p 470/40 16p
1.0/50 5p 22/16 Bp 47/25 Bp 100/50 8p 220/50 10p 1000/15 15p
2-2/50 5p 22/25 6p 47/50 6p 150/16 7p 470/16 11p 1000/25 25p
4-7/50 5p 22/50 6p 100-‘16?9 220/16 8p 470/25 1p 1000/40 35p
TAG ENDED CANS: 5000/30V £1.00 4700/16 25p. 4700/25V axial 70p.
TANTALUM BEAD ELECTROLYTICS Subminiature vertical Mounting (Mfds/Volts)
0-1/35 14p 2:2/35 15p 15/16 20p 22/16 30p 47716 80p
0-22/3514p 4-7/6 Vp 15/25 35p 22/25 35p 68/3 30p
0-47/3514p  4-7/25 15p 22/6 20p 33/10 30p 100/3 35p
1-0/35 14p 10/25 29p 22/10 25p 47-6 30p 220116 £1.20
POLYSTYRENE Capacitors 63V working E12 Series Long Axial Wires
10pf 10 B20pf 3p 1kpf 1o 10kpf 4p 12kpt 5p
TRANSISTORS
BC107/8/9 12p BCS4A7/8/9 8p BC212L 10p BFYS50/51/52 20p BFX88 25p
BC147/8/9 10p BCS57/58/9 8p BCY70  15p 2N2926 7p BSX19620 15p

BC157/8/9 10p BCI82L, 184L  10p BF195&7 10p 2N3055 S0p BD13566 25p
8 pin i.c.s. 741 25p 555 28p Holders 8 pin 9p 14 pin 12p 16 pin 14p 28 pin 25p 40 pin 40p
DIODES (p.i.v./amps)
75/25mA TN4148 2p BO0/1A 1N4DO6 6p 400/3A INS404 14p
100/1A 1N400D2  dp 1000/1A TNAOO7 7p 60/1-5a SIM1 Sp 100/1A Bridge  25p
400/1A TNADDA Sp 1250/1A BY127 10p 30/45mA QA0 Bp 30/150mA AAY32 Bp
Zener Diodes E24 series 400mW. 3V3 1o 33V 10 33V 8p. 1 watt 3V3 to 33V 12p
LEDs Red, Green, Yeliow 3 & Smm, 10p. 8mm, 35p. Grommets 3 & 5mm, 2p
Fuses 20mm glass 100mA to 5A. O Blow 5p. A/Surge 8p. Holders 5p. (p.c. or chassis!
High speed p.c.b. drills 0-8. 1-0, 1-3, 1-5, & 2mm 25p. 12V Drilling machines £6.00

The C.R. Supply co. 127 Chesterfield Rd, Sheffield S8 ORN. Tek 557771

115/15mA 0OA9T  Bp

TION NOTICE ELECTRONICS

Auctions Held Every Other Friday
Lots include: Electronic and Electrical Equipment, Compaonents, Test Gear

Radiotelephones, Computers, Photographic and Video Equipment, also
Manufacturers Plant and General Works Effects. Catalogues Available, subscrip-
tion £10 per year, Post Paid

ANGLIA INDUSTRIAL AUCTIONS
5 Station Road, Littleport, Cambs. CB6 10QE
Phone: 0353 860185
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ALINGCO

EDC-2
cigarette plug
and charger cable

£4.50

e

EMS-20
speaker/microphone
| £18.50

ALMZ203E 2 metre ﬁ
3 Watt handheld transceiver

wall charger
ALR206E £239.00 P&P £2.50 fincluded) ESC-3
25 Watt 2 metre N EDH-25 EDC-1 leatherette
: 7 mobile charger
rrans%(gver b DC/DC converter et czse lz;nd -
£295. for 5 Watts output shoucer
P&P £2.50 A n TRRHIPY £26.50 £14.50

— Setting new standards in VHF .TRA NSCEIVER price and performance —

Send for details from the exclusive UK distributors:

ICS ELECTRONICS LTD
PO BOX 2, ARUNDEL
WEST SUSSEX BN18 ONX
Phone: 024-365 590

AVAILABLE FROM AUTHORISED DEALERS THROUGHOUT THE UK

Al prices include VAT at 15%
Prices may vary according to

prevailing exchange rate. —
VISA

Callers by appointment

12 month parts + colour
warranty

J

HIGH ST, HANDCROSS, W. SX.
(0444) 400786 RH17 6BW

redhursl

electronics

BREDHURST ELECTRONICS LTD

&7

N

MAIL ORDER
AND RETAIL

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

HF TRANSCEIVERS (c&p) 2M FM TRANSCEIVERS
|

TRIO TS830S TM201A 26W Mobile
YAESU FT980 IC27E 25W Mobile
1COM IC751 FT270R 25W Mobile
1ICoM IC745 TR2500 Handheld
TRIO T54305 TH21E Handheld
TRIO TS830S FT209RH (FNB3)
YAESU FT757GX IC2E Handheld

TRIO TS530S5P IC02E Handheld

TRIQ DHIAEDIpMsrar ' (2.00) TS780 2M and 70cm base
FT726R 2Zm fitted (70em
aptional) hase
ANTENNA TUNER UNIS TST11E 2M base station
1C-AT100 ¢ IC271E 25W base
AT250 ?lut:)“m % 1C290D 25W Mabite
AT230 TR9130 25W Mabile

X FT290R Portable

TWA000A Mobile 2M/70cm
TMA0TA 12W Mobile
FT2700R 2m/70cm

ICAE Hondheld

. ICO4E Handheld

R2000 : TS-811E Base

VC10 VHF Converter for R2000 : - THATE Handheld

RE00

FRGBBO0 Gen Cov Rx
FRVEE00 VHF Converter Straight Key

“deluxe’ straight key
“deluxe’” Brass key
Squeeze paddie
Practice Oscillator
Electranic keyer

FRG 8600 Datong Morse tutor
ATC720 Handheld Arband A lambic paddie BY-1
RX40 Handheld 141-179MHz . GW Brass Koy on slate
IC-R7000 Datong morse keyhoard

TRIO TL922 LINEAR £1150.00 AKD WAVEMETER (VHF) £24.95

SX200N
AR-2002

RADIO COMMUNICATION February 1986

SPEAKERS

SP230 (TS830, 530)
SP430 (T5430)
SP120 (TS130, 1200
SP102 (FT102)
SPA0 Mobile speaker
SP55 Mobile speaker

ANTENNA BITS

7+ 1MHz RAL-TRAPS — Epoxy — pair
Self Amalgamating Tape 10m = 25mm
T-piece polyprop Dipole centre
Small ceramic Egy Insulators
Large ceramic Egg Insulators
75 ohm Twin Feeder-light duty
300 ahm Twin Foeder
URET Low loss coax —50 ohm
UR76 50 ohm coax—dia Smm peEr metre
URT0 70 ohm coax per metre
4mm Polyester Guy Rope, strength 400kg
per metre

50 metres 16 swg hardrawn copper
Hi-Q Balun 1:1 5kW PEP
COAXIAL SWITCHES

2 Way Diecast S0239 (500MHz)

2 Way Diecast N plug 1500MHz)

2 Way Welz 50239 (900MHz)

2 Way Welz N plugs [1300MHz)

3 way S0239 sockets

3 way N sockets

per metre
per meire
per metre

METEOR 600 FREQUENCY COUNTER £145.00
GOODS NORMALLY DESPATCHED WITHIN 24 HRS. — PRICES CORRECT AT TIME OF GOING TO PRESS—E&OE

“mo coocoooo-ww
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NEW SOFTWARE
THE RX-4 MULTIMODE RECEIVE SYSTEM

This amazing program receives four modes without needing any expensive
hardware. Just look at this specification.

* CW autotrack to 250 wpm,

* RTTY 4 baud rates, any shift, normal or reverse.

* AMTOR (ARQ mode]} normal or reverse shift.

* SSTV grey scale adjustment for top quality pictures.

Text and pictures can be stored on tape/disk or dumped to a printer.

Tuning adjustment and a unique on screen frequency display gives really easy,
accurate tuning of RTTY and AMTOR signals.

SPECTRUM (not available for 16k} needs no hardware at all.

BBC-B, CBMB64, VIC20 ( + at least 8k) use the same interface as our RTTY/CW
transceive program. For CW and RTTY they can also use a terminal unit.

All this for the astonishingly low price of £25 {on tape).

Interface, kit or ready-made, see below.

RTTY and CW TRANSCEIVE

You don't need an expensive terminal unit to get on the air with these
modes, just our program and a very simple interface. The program is very easy
to use and has all the right features. Split-screen, type-ahead, 26 saveable
memories, CW ident, auto CR/LF, 45-5, 50, 75, 110 baud, 170, 425, 850 Hz
normal or reverse shift, CW to 250 wpm, QSO review and more,

The interface kit can easily be built in 2 hours and no adjustments are needed.
If you already have a TU, the program will work with that, too, giving the same
features.

For CBMB4, BBC-B and VIC20 ( + atleast Bk). Tape £20. Interface kit £5, ready-
built with all connections for 1 rig £20, 2 rigs £23-state rigls). CW-only
version for SPECTRUM (No QSO review, no hardware needed) £12.

Superb programs for CBM64, BBC-B,
VIC20, ELECTRON, SPECTRUM

MORSE TUTOR Britain’s best. Learn fast in easy stages from absolute beginner
to over 40 wpm. Random letters, figures, words, plain language. Hundreds have
succeeded with this easy, effective program. A full learning guide is provided.
Tape £6. For ZX81-16k also.

LOCATOR QTH or Maidenhead locator or lat & long. Gives distance, beam and
return headings, VHF contest points and totals, long path details. Converts
between locator and lat & long. Tape E7.

LOGBOOK Records date, band, mode, callsign and remarks for all your
contacts. Superfast callsign search. Easy, fast updating of log. Output to screen
or printer. Tape £8. VIC20 needs expansion.

RAE MATHS All the practice and testing you need. Includes a reference sheet
of all the formulae to help you revise. Tape £9. VIC20 needs expansion. For
ZX81-16k also.

CONTEST LOG (not SPECTRUM) HF and VHF. Duplicate check, calculates all
points and prints out in correct format. Tape £10. VIC20 needs expansion.

Any program on disk at £2 extra for CBM64, VIC20, BBC-B. (40 or 80 track)

All programs come with full instructions. Prices include VAT and p&p by
return 1st Class inland, airmail overseas. Channel islands, Eire: deduct 13%.

technical softvvare

Fron, Upper Llandwrog, Caernarfon, Gwynedd LL54 7RF

Tel (0286) 881886
EN EN

PROFES\E‘;IONAL ANTENNAS

W

[ |
L '-'J_'"z.
589.13 - 1348 L 5
VHF Antenna X

938-39 - 348
Cellular Antenna

PI‘KW

* CELLULAR +*VHF & UHF =* MARINE
* HAND PORTABLE = = BASE STATION

i\

M100 - VHF
Marine Antenina

ANTENNA PRODUCTS LTD.
48 Edison Road, Aylesbury, Bucks. HP19 3TE
Telephone: (0296) 34455

Telex: 837676

REG WARD & CO LTD —m
AXMINSTER, DEVON L DIEee

South West's largest Amateur Radio dealer
Official agent for YAESU, TRIO, ICOM FDK
Complete range stocked *  Full demonstration facilities  *

* Mail/telephone orders * Access/Instant credit/Barclaycard *

* Wood & Douglas Kits *

Ancillary Equipment by: AKD, AOR, Adonis, Bencher, BNOS,

CapCo, Datong, Daiwa, Drae, Hansen, Himound, JIL, Kenpro,

Microwave Modules, muTek, SEM, Shure, Tokyo Hypower, Tono,

Toyo, Welz, Wood & Douglas.

Aerials by: G-Whip, Hygain, Jaybeam, MET, Mini Products, Revco,

TET, Tonna.

APPROVED .

7O fis,, bivestarn Farede, Asinsiet eane (FDIK]

‘ "O G2BSW G6LUJ IEE

Open Tues-Sat 9.00-5.30. Closed Mon.

North Street, Crewkerne, Somerset TA18 7AR
Tel: (0460) 74433 Telex: 46283 INFACEG

10D

FREQUENCY STANDARD MARKER & CONVERTER CRYSTALS

5-0, 10-D, 10-7MHz 18U £0.79; 1-0MHz 6U or 33U E3.98; 100kHz 13U or 34U £6.24;
116-0MHz 18U E2.66; 445-0OkHz 6U £3.38: 200-0kHz £3.98; 1:0MHz hi-stab 6U £9.23;

10-0MHz hi-stab 36U £1.94.

CRYSTAL FILTERS
Super selective 250Hz 8-pole CW filters for FT-101, FR-101, FT-301, TS-520, TS-820. FT-
901 & FT-101Z £25.88 each (9MHz types with appropriate carrier crystals):

9MHz SSB 6 pole, BW 2-5kHz at - 6dB and 5kHz a1 - 60dB

9MHz SS5B 8 pole, BW 2-4kHz at - 6dB and 4-3kHz a1 - 60dB .
9MHz CW 5 pole, BW 500Hz at - 6d8 and 2-2kHz a1 - 60dB Prices
9MHz FM 8 pole, BW 12kHz at - 6dB and 21 -6kHz at - 60dB on
10-7MHz FM 8 pole, BW 7:5kHz a1 —~ 3dB and 17-5kHz at - 70dB licati
10-7MHz FM & pole, BW 15kHz at — 3dB and 35kHz at - 70dB application
21-4MHz FM 8 pole, BW 15kHz at - 3dB and 50kHz a1 - 80dB

9MHx SSB and CW types supplied with carrier crystals

POST AND VAT INCLUDED
Minimum order charge £5.00
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COMMUNICATION ELECTRONICS
G2BAR HAM BAND AERIALS

6 metre Yagi Folded Dipole 4 element £23.50
2 element 3 element
10 metre Yagi GAMMA MATCH £56.00 £66.70
16 metre Yagi GAMMA MATCH £68.00 £80.50
20 metre Yagi GAMMA MATCH £88.50 £103.50

These Antennas are made in BRISTOL.
Please send for leaflet.

AMATEUR ELECTRONICS UK

12/14 PENNYWELL ROAD, BRISTOL BS5 0TJ
Telephone: Bristol (0272) 557732/558578

RADIO COMMUNICATION February 1986



USED AMATEUR EQUIPMENT?
1 Buy, Sell & Exchange!

S E LLI N G ? WE HAVE VARIOUS METHODS OF ASSISTING YOU TO SELL YOUR USED EQUIPMENT!!

i)  We Will buy it from you! FOR CASH! Our offers are rarely beaten!! Phone Dave, G4TNY
now, and see for yourself!!

ii)  If our cash offer cannot tempt you, ask for full details about our NEW SELLING SERVICE!!
We will undertake to sell your gear at an agreed market value, on a commission basis!! Are
you prepared to stand by the condition and integrity of your used gear? Want to sell as
quickly as possible, at the best price? PHONE US!!

i) Whether you sell to us, or via our commission sales service, our computer generated lists
of used gear are available free on receipt of an SAE, to any enquirer, that means today! NO
MORE WAITING MONTHS FOR THE SMALL ADS TO APPEAR!!

B U YI N G 7 DUE TO THE OFFERS YOU SEE ABOVE, WE HAVE THE BEST SELECTION OF TOP QUALITY USED EQUIPMENT AVAILABLE, AT
THE MOST COMPETITIVE PRICES!!!

All our used equipment is fully tested by ourselves, whether sold by us, or on behalf of a fellow amateur, and warranted on the
same basis. No matter what your requirement from the largest item to the smallest in Amateur Radio, you can save money by
buying from our stock of TOP QUALITY Used Equipment. Phone us now!

Phone GATNY, anytime between 9am and 7pm, Monday to saturday, or send SAE for lists! Personal callers by appointment only,
Please.

PHONE (040 24) 57722

MAIL ORDER G4TNY AMATEUR RADIO PART EXCHANGE
132, Albany Road, Hornchurch, Essex RM12 4AQ

RADIO SHACK ==yine AMATEUR RADIO

R LDRAKE RECEIVERS AND ACCESSORIES (Limited Stock Available)

HA 0.1 J0MHz HF Digital Recese. SSBCW 159500  AOCKWELL COLLING MPy [
Al KVYM- 380 HF ' i 3438 50 14 FI67 (1 501
SL a0 300H; CW 7350 46,00 11 501
SL 4000 A000H: AN 103.45 B7.B5 11,501
II‘L‘J 39675 SHE2 B6.25 11 501
» 6 TS HF ANTENNAS
i H-O 2759  HUSTLER
RA-3 N 4|7V 149 BS
= 20525 6 ATV 189 95
R 3245 High Spec 0.1 J0MH: Conn 62 17TBA 37350
cron Table Top Catwnet fos RR-3 Iy F 205 75
hCCESSOHIES FOR R-4C RECEIVER 19175 27.10% 5980
250Hz CW Filter 235 00 AVANTI
500H7 CW Futer 965 AN 028 08 nn
A000Hz AM Fille 55.00
EO’"W AM Filtor 6875 AV 200 1955
ALS cessory Crystals for A4 B T 4X Seres + 66.00
DIH\KE 1“1!“”! T\-" RECEIVERS v Headphotics 9%
ESR 2 taten Recomer with | A Hemate i 89% 3000
5175 13500
ESR 124 J B L v togoated 31 1S pooe wWhent edmtag stochs
ESH 2220 b Single Comerson N0 ave sold 103 BA .00
SL‘A‘HNING RECEIVERS
LNA gree Low Pioise Ampiter 6%00  AR-2002 AOR 16 Ch 25 sw\lm 800 1300MH: W/EOD 04 BA 420 00
QFCESSDRIES FCIR YRRNSCEWERS BC 150FD rs arcat 10 Channol, 66 68, 138 174, 420 159,95
A 11'P.|'£.- L) 17250 1 SO0
£9.00 6C 200F 8 Sean fs Search Freqg od 193,595
.35 TH 9%
§7.40 BC 24 .4 106,00
29.90 AC 46 99.95 390
.00 FAG 9600 449.00 1495
10.35 PRO 30 239 95 1380
9%  PRO .uf-\ 2%
M50 79.00 0
50LD 79.00 156,25
87,40
149,95 W C 4715
14,95 a/sCc B4 a0
7 6100 690
9
2930 137.40 11 S0 |50
7 0% 29011 50 67.50
345 89.70 {1 301
12300 1V 50 0
46 00 2801 50
c57 143 50 B28)i1 50 USED BARGAINS
50240 ne 897011 50 HY GAIN
075 56.35 i1 50, THIMKI S0
AR 15 46.00 o 56.35 11 501 Lt b
#r02 i 59.00 MK 137.40 it 501 MINI PRODUCTS
oc pPC Si'H 4 OC Power Cru| 380 RFA 3390 1150 HO Y 2 ok 5500
o s, & Han Mt ¢ 000 AD2ZT0 MPU 51.75 11 50
BOEBCED W sanl Slocks g ADATH-MFU 69.00 11 &0

STOCKISTS OF TRIO, YAESU & ICOM

RADIO SHACK LTD [xposnonsr osmomns

{Just around the corner from West Hampstead Station on the Jubilee Line) :
Giro Account No. 588 7151 Telephone 01-624 7174
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Torify lnmlnrl Eommunicsiions

Standard C111 2 Watt
Hand Held

ACCESSORY RANGE
CMP111 Speaker/Microphone......£19.50 inc VAT

ONLY

Spec:

Current Drain:

£169.95inc VAT

Frequency Range RX/TX144-148MHz

CHP111 Headset/Boom Mic with PTT
£22.50 inc VAT

CMA111 DC Charger/Adaptor (Switchable)
£32.50 inc VAT

(p+p £2.50)

Transmit Hi: 700mA

Low: 250mA | CAD111 DC Charger Unit.............. £7.50 inc VAT
3 TranSHiLier CSA111 Base Charger................ £45.00 inc VAT
RF Output Hi: 2 Watt )

Low: o 400mw | CNB111 Nicad Pack (For 2.5 Watt+ Output
2.5W plus available with Nicad Battery CNB111 £35.00 inc VAT

] Receiver: :
System: DotibleSipathistarctine C10/120 Wall Charger................. £7.50 inc VAT

(10.695MHz/455MHz) ; ; :
X Sensitivity 12dB Sinad — 10dB CMB111 Mobile Mount Clip........... £7.00 inc VAT
S/N at Input Voltage 10 shore than 3048 | CNT111 CTCSS Tone Squelch Unit.£30.00 inc VAT

Audio Output:  400mW (8 OHMS 10% Distartion) . .
j ® 1750Mz Tone Burst comes in with CLC111 Carrying Case................. £5.35 inc VAT

_ Repeatef Switch

1 ® 'S’ Meter Socket Spare Helical.......cocvvveeeeieeiinnns £7.50 inc VAT

A

S
211 West Hendon Broadway, London NW9 7DE.
Tel No: 01-202 3638

Telex: 298765 UNIQUE G

{Formerly Lee Electronics)

400 Edgware Road, London W2.
Tel No: 01-723 5521
Telex 298765 UNIQUE G

BARCLATCARD Normally 24hr despatch but please
EN

Mail order + Retail
All prices are inclusive of VAT

Northern Agents: Joe Bell G4PMY
Unit 3, Thomas Street, Crewe.

and are correct at time of going to press ~ Tel No: 0270 582849

allow 7 days for delivery
HATELY ANTENNA TECHNOLOGY GM3HAT
1 Kenfield Place, Aberdeen AB1 7UW. Scotland
MEDIUM POWER DD's [CAPLANE

Orders for our Medium Power versions of the two most popular regular 2kW pk DC antennas are coming in so
fast that we are working behind with orders for these ecenomical 100 W PEP fi.e. 200 W pk OC i inputh types. In
case you are disappointed and so that you get your antenna by Easter, send cheque now

MP DDM 14 £10.00 MP DD 7/14/21/28L £25.00

CAPLANE
These ate proving very popular for the city dweller, whether planner-plagued or just valuntanily crcumspect. And
they give real low angle radiation and of courss don’t need an antenna tuner,

CPi4/21 £20.00 CP14/21/28L £22.00

FUTURE VERSIONS  MEDIUM POWER

Presently we are wosking on MP Versions of the DD 14/21 and the DD 3.65/7. For earliest announcement of
these, as well as a full technical description of the principles behind the capacitor balun system (UK Patents 2 112
5794, 2 142 190A, USA Patent 4 518 968), write enclosing an SAE. For Europe a single IRC will suffice, though
for Airmail reply to DX locations, two IRC's would be appreciated.

P.S. IF you are interested in real bargains, ask for our list of "SECONDS™ which are working but have cosmatic
defects etc.

Proprietor-- Maurice C Hately, MSc, MIEE, Chartered Electrical Engineer, (GM3HAT)

QUARTZ CRYSTALS IN 24 HOURS

ANY FREQUENCY 2-50 MHz FOR £5.50 inc (C.W.O. only)

STILL THE FASTEST SERVICE EVER!
Orders received before 10 am are completed and posted
the SAME DAY. (State frequency and holder style).
Close-tolerance crystals 1 to 110 MHz also available on
2/3 week delivery or5 WORKING DAYS on emergency.
Our sales office welcomes your telephoned enquiries.

McKnight Crystal Company Limited
Hardley Industrial Estate, Hythe, Southampton S04 6ZY
Telephone: 0703 848961 Telex: 47506 Crysti G.

AMATEUR ELECTRONICS UK

g?::: R.A.S. (Nottingham) w
GBUUS Radio Amateur Supplies i
Tel: 0602 280267 \/

Visit your Local Emporium
Large selection of New/Used Equipment on Show

AGENTS FOR: ACCESSORIES:

F.D.K. Welz Range DRAE products
AZDEN Microwave Modules BNOS Linears and
ICOM Adonis Mics PSUs

YAESU Mutek Pre-Amps

VODAFONE & Barenco Mast Supports

CELLNET

AERIALS: Tonna, Halbar, New Diamond Range of Mobile Whips
Jaybeam and Tiger Antennas
JUST GIVE US A RING
Monday: CLOSED Tuesday-Saturday: 10am to 5pm

3 Farndon Green, Wollaton Park, Nottingham
Off Ring Rd, between AS2 (Derby Road) & A609 (llkeston Road)

J . Bl R K E I I 25 THE STRAIT, LINCOLN., Tel: 20767

LARGE FIXED TRANSMITTING CAPACITORS Plessey Type 35, 120p.f. 10KVW @ £1.15
each, 250p.f. 10KVW @ £1.50 each, Type 28 45p.f. 10KVW @ £1.15. EDDYSTONE
TRANSMITTING VARIABLES 30 +30p.1, (60p.1.) @ £2.60. FETS J304 @ 6 for £1, E304 @
7 for £1, J230 @ 5 for 60p. VHF POWER BLY55 @ £2.50, BLY97 @ £3, UHF BFRG4 @ £4,
BLYS53 @ £6.95. DISC CERAMICS 1000p.1. 500v.w, 20p Doz, 1000p.f. 1KVW @ 5p each,
CRYSTALS HCHU 1MHz @ £1.50, TMHz @ £1.50, 10MHz @ £1, 50.1MHz @ £1, 10XAJ
7MHz, 8MHz, @ 60p. 10XAJ 1MH:z @ E£1.50, 100KHz Glass @ £1.50. ELECTHET MIKE
INSERTS Large With Pre-Amp @ 75p, Sub-Min Type @ £1.15. STRIPLINE TRANSISTORS
Similar to BFR91 @ £1.30. H.P. HOT CARRIER DIODES 5082-2800 @ 40p each.
AIRSPACED VARIABLE CAPACITORS 10410+ 20p.1. @ £1.30,
250 + 250 +20 + 20 + 20p.1. @ £1.50, 500 + 500p.1, @ £1.60, 3mm Spindle 400+ 330p.f Plus
Variable Resistor For Vari-Cap Tuning @ £1,20, 10XAJ CRYSTALS 7010, 7012.78, 7040,
7050, 7060, 7085, 7090, 7100 All @ 60p each. ITT CRYSTAL FILTER T\(peON-DG 10.7MH:
BW + 3.75KHz @ £3.95. BRIDGES 100 Piv 20 Amp @ £1.30, 100 Piv 10 Amp @ 95p. 1 AMP
VARIABLE POWER SUPPLY KIT 6 to 22volt Consisting Of Transformer, 5K Pot, Regulator
Board With LM317 And Instructions @ £4.75 P.P. £1.50.

ALL TIGER AMATEUR BAND AERIALS IN STOCK.
WOOD AND DOUGLAS KITS AVAILABLE BY POST AND FOR CALLERS.

Access and Barclaycards pted. Post and packing 60p under £5, over free.
(Except where stated)
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E ABrings you the
Breakthrough!
PK-64

AX.25 Packet/Amtor/
RTTY/CW/ASCII
Transceiver for the

Commodore 64, 128
from: £239 inc VAT

(p & p) £2.50

A 1AW-A8 B0 13 00
16.5LF 0%
by AEA

BERATT 1w
BPYrishY 19035

—  THE PACKET RADIO BREAKTHROUGH!

At last: Packet radio at a price that UK amateurs can afford, and not only that, but AMTOR,
RTTY, CW and ASCII are included!
Send for details from:

ICS Electronics Ltd
PO Box 2, Arundel
West Sussex, BN18 ONX
Phone: 024 365 590

VAT included at 15% NN
Price may vary with VISA

exchange rate o
T h

Callers by appointment
12 months parts and labour
warranty

APPROVED
b4

STEPHENS-JAMES LIMITED EN =

47 Warrington Road, Leigh WN7 3AE (0942) 676790

DEALER

TS830S £832.75 PS430 £145.00 ATS30 £165.13 TR2600E £295.69
AT230 £157.99 TS1308 £633.00 TR2500 £270.47 TS530SP £735.11
SP230 £47.73 R2000 £479.47 TS780 £981.42 TR9130 £499.00
VF0230 £283.60 HS5 £26.88 TWa000A £536.51 SW200A £89.98
TS430S £769.50 TS711E £768.00 TM201A £296.00 T59305 £1350.00
TH21E £188.46 TL120 E£195.29 TMAO1A £316.00 THAVE £214.50
RE00 £299.52 SP120 £30.74 TR3500 £291.85 TSBI1E £895.00
SWI00A £41.69 sSwioos £41.69 vCi0 £128.36 TS92405 £1685.00

FULL RANGE OF TRIO ACCESSORIES STOCKED

The only official stockist of Trio equipment in the North West

TRIO TS930S
HF Transceiver

TRIO R2000
l General Coverage Receiver

FULL RANGE OF PUBLICATIONS IN STOCK RSGB, ARRL, ETC.

STATION ACCESSORIES (inc post) [ AR2002 SCANNING RECEIVER
SWRS0 Twin SWR meter £19.00 | ypdated version of the best selling scanning
3515055?\«"?:\?;;:::2?:\’#003% ﬁgg receiver the AR2001 Frequency range 25 to | TR9130 two metre all-mode transceiver
Y el ; 550MHz plus new bLond 80O w 1300MHz. | The TR9130 is now a classic rig —so popular tha h ne on
Pair high power antenna traps 017.25 | 5 0roved keyboard. Front panel knob for frequency ¢ Ty ‘9 ROPY Hlo) liave onsion, e
Heavy Duty dipole centrepiece £3.95 siopping, LED S Moler. Socket for RS232 second hand shelf is rare. 25
LFSFOA Low Pass Filter g;';g interface unit. Specifications as the AR2001, PRICE watts on SSB, FM and CW,
V"ﬁh;‘;’;gme::: - a0 £398.00 green frequency display, six
WELZ SP350 swi/ power £79.00 memories, two VFOs and
CNB30 swr/power £99.00 memory scan make the TRIO
CN419 Antenna tuner £161.00 | TR9130 ideal for either mobile
CNS18 Antenna tuner £235.00 - R 4
| or | -3 A i
CNA10M 3-5- 150MHz swr £49.50 | o °'.’e'a\;f$
CN4GOM 14D-500MHz swr £53.50 - . £493.00 inc VAT.
HP4A High Pass Filter £7.50
ATI00 SWL ATU £54.50 TM 211E/411E FM VHF/UHF mobile transceivers
e ko e T o By taking the popular TM201A and TM401A and adding DCS and a tiltable
M‘l:?m Twin Paddle £16.57 ——— front panel, TRIO have produced higher specification transceivers. Even
Daiwa 30 Amp Power Supply £185.00 ?2&1{5[11“:“0“230 Niricat o8 easier to fit in tight locations, the TM211E and TM411E are transceivers
8- z /Power Meter . X : . esigned to cope with today’s crowded bands.
CN620A 1.8-150MHz SWR/Power Meter £68.80 | 2000 sl tiics) g51.75 | designed to cope with today ded band
:asu‘r,;_al?'!:i%;l;wnna Traps E:gg Jaybeam TB1 Dipole €77.05 | TM211E . . . £365.00 inc VAT
KR ¢ Jaybeam TB2 Tribander £143.75 41 ) .00 inc VAT
Sog Moot 5 aeds £1550 | Jayneam TB3 Tribander caars | R M e
Gutter mount load £11.00 | Minj Products HO-1 Minibeam £199.00
Daiwa 12 Amp Power Supply £90.00 | aybeam C5/2M Co-linear £86.00
DCP5 10-80m Vertical £149.00
Stockist for Jaybeam, Tonna, Datong, Yaesu, GPV-5 2m Co-linear £42.80
G-Whips, Mic Modules, Relcom, Daiwa, Kenpro, GPV-7 70cm Co-linear £37.50
AKD, TET, JRC. TET 2 Element Tribander Min-beam £169.50
. ; TET 3 Element Minibeam £230.00
Full range of alumimum tubing, lashing kits, clamps REVCONE 30-50MHz Discone Ant £27.50
for the caller Full size G5RV antenna £16.85
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N. A. R. S. A. 24th
ANNUAL EXHIBITION

& MOBILE RALLY
March 9th 1986

Doors open 11.00am—>5.00pm (10.45am for disabled
in wheel chair).

Entry: £1.00 per person, OAP’s 50p, under 14’s free.
Ample parking.

Talk-in on 2 metres (S22) and 70cm.

Attractions include Amateur Radio electronics, com-
puters, tools, club stands, bring & buy, raffles,
competitions and club quiz. Also attractions for ladies
and entertainment for children.

Traders include M & B Radio, Marco Trading, A & M
DIY Tools, J. Birkett, ARE Communications Ltd,
Display Electronics, Chester Electronics, The Com-
puter Junk Shop, M.G.R. Services, W. H. Westlake,
PLM Communications, Arrow Electronics, Royd
Electronics, Newton Engraving, Poole Logic, T. W,
Raith, Scarab Systems, R.S.G.B., R. A. Kent, TAR
Communications, Heatherlite Mobile Mics.

W JAYCEE ELECTRONIC Tmo)
(o JOHN GM30PW peacda) ®
\/ 20 Woodside Way, Glenrothes, Fife KY7 5DF <
Phone 0592 756962
Open 5 days— Tues-Sat 9am-5pm
Qut of Hours Service (0592) 754918
Quality secondhand equipment in stock
FULL RANGE of TRIO and YAESU goodies.
Jaybeam — Microwave Modules—L.A.R.
RSGB books— Daiwa—Welz—TET—BNOS
Agent—D. GREY (G8TFL), 7 CEMETERY LOANING,

BERWICK-ON-TWEED. Tel. (0289) 307116

MORSE READER PROGRAMMES

NO intertace cifess use simple ong fransistor | B
unn sockels Casseite with tul
X © P&P

FILTERS

S8 WIEH UE PrOglammns

'.'s
nd are hitad with a pattery connecto ey nat supahed
DESPATCHED 8Y 15) CLASS POST

JEP ELECTRONICS, NEW ROAD COMPLEX, NEW ROAD, KIDDERMINSTER DY 10 1AL. Tel: (0562) 753893,

uni II(IJLJ I
@ fun feom 4

ALL GOODE

SPEBTRI}M I!EC‘B DRAGI]N CBM 54 VIC 20 ZX8116K ATARI EDUISUEIIL AMSTRAD 464

fineea with leads £6.00

uning £13.50
£7.00

THE G8KBQ COMPONENT CLEAROUT

BF981. MosFETS: 90p ea. BF960. UHF MosFETS: 85p ea, 3SKB88. MosFETS: 85p ea. BFRI0:
£1.50. BFR91: £2.00. 2/10pf & 2/15pl. PTFE Tetfer UHF Trimmer Capacitators: 35p ea.
New Unboxed 4CX250B valves: £8.50. Tested ex equip. 4CX2508's: £5.00. HF/VHF AEI
4CX250 bases: £8.50. Chimneys for above bases: £1.50. New 115V.AC.Snail blowers:
£6.00. 4700pf6kV.DC.ceramic caps: 35p ea. 2500pf.3kV.DC.ceramic caps: 30p ea.
1800pf.3kV.DC.ceramic caps: 15p ea. 470pf. 2kV.DC.ceramic caps: 15p ea
1000pf.6kV.DC.bolt in feedthroughs New from the USA: £8.00. ea. 67pf. 100pf. S00pL. type
B585.5kV.DC.RF caps as used in Eimac designs: £4.00. Many surplus bargains from time
to time & lists are iree on receipt of an SAE.
Postage & Packing: 50p.
JOHN MOXHAM, 22 Whiting Road, Glastonbury, Somerset BA6 8HP
Tel: (0458) 34104

PLEASE REMEMBER

The Advertisers appreciate knowing where you
saw their advertisements.

Tell them you saw it in
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VALVES VALVES VALVES

The following valves in matched pairs BJS6/C, 6KDG, 6JB6/ A, 6L06, 6HF5, 6146A,
61468, YES the 6J56/C is Japanese and works in the FT107. Most amateur radio valves
including difficult 1o obtain types EX STOCK. Quotations without obligation. If we don’t
stock your type we may be able to import for you, PLEASE ENQUIRE, REMEMBER over 200
types EX STOCK. Sae for list. ‘Phone for assistance re types suitable for your equipment
USA and Jap manufacture of popular types available,

DON'T DELAY 'PHONE TODAY 045 75 6114, G4AZM
Wilson, Peel Cottage, Lees Road, Mossley, Tameside, Manchester

INDEX TO ADVERTISERS

Aliweld Engineering,........,.“.‘132 McKnight Crystal Co Ltd........ 140
Alyntronics........ o T 130 Metalfayre Ltd.....ouvevnennnnnn.... 134
Amateur Electronics Microwave Modules................86
Ltd.. ...82/3 887 J. Moxham G8KBQ............... 142
Amcomm:‘A RE...Coverll &85 Miatak L ... cooivsmssmsssinonasas 133
Anglia Industrial Auctions ....... 136
Antenna Products Ltd...138 & 143
o N.A.R.S.A.. rrrreenen. 142
ARE Communications Ltd.......131 North London Comms ___________ 140
Binary Star Technology vereene. 134 :
J. Birkett .. ) 140 Photo Acoustics Ltd.............. 127
BNOS Electromcs s v 3D .
Bredhurst Electronics............. 137 QuartsLab Marketing Ltd........ 134
Cambridge Kits.....................134  Radio Shack...... i 139
CR Supply CO.eeveerieirnirnnens 136 Randam Electronics............... 136
R.A.S. (Nottingham)............. 140
Datong Electronics...... 128 R.S.G.B. BOOKS.......cevvnvernrnnns 84

Dewsbury Electronics 129

South Midlands

EMA Electronics Engineers......134 Communications Ltd.......88/90

Stephens-James Ltd..............141
g Strumech Versatower Ltd.......136
Farnborough Communications.134
. Technical Software............... 138
Garex Electronics......c..ccuveu.s 130 Thanet Electronics............. 78/81

G4TNY Electronics.........c.ouuus 139

ington Tele Radio Ltd....... 138
Hately Antenna Technology.... 140 Uppington !

Hi-Tec Worldwide Ltd............ 130 Reg Ward & Co. Ltd.............

Ward Electronics......
ICS Electronics Ltd...... 137 & 141  \waters & Stanton..

10D Ltd.. ,.......,.138 W. H. Westlake..

C. Wilson....cocovvvvinnnnns
Jaycee Electronics................ 142 R, Withers Comms Ltd..........
J.E.P. Electronics.....c.cvuuensaes 142 Wood & Douglas..................

KW Ten-Tec........ooeeeevenee.... 132 Yaesu Musen Co Ltd.......Cover IV

Lowe Electronics Ltd............74/7

CLASSIFIED ADVERTISEMENTS

Classified advertisements 35p per word (inc VAT), minimum £5.60

Box Number £2.00 extra to wordage or minimum.

Semi-display 1/8 page 2{" x 3" (57 x 91mm) £87.00
3/32 page 1{" x 3{" (42 x 91mm) £67.00 + 15% VAT
1/16 page 1" x 31" (26 x 91mm) £47.00

Please write clearly. No responsibility accepted for errors.

Latest date for acceptance—7 weeks before 1st of issue month.

All classified and semi-display advertisements MUST be prepaid.

Copy and remittance to: M. J. HAWKINS G3ZNI, RSGB Advertisements,
PO Box 599, Cobham, Surley KT11 2QE.
(Cheques should be made payable to RSGB.)

Members' Ads must be sent to the editor at Chelmsford.
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FOR SALE

QSL CARDS printed to your own specification on white or coloured gloss card.
Send S.A.E. for sample pack to: The Caswell Press, 11 Barons Way, Woodhatch,
Reigate, Surrey.

AMIDON TOROIDAL CORES, ferrite rings for TV! filters, ferrite beads. Send SAE for
data and prices. SMC (TMP Electronics), Unil 27, Pinfold Works, Pinfold Lane,
Buckley, Clwyd.

QSL & LISTENER CARDS. Qualily printing on coloured and white gloss card al
compelitive prices. SAE for samples. S. M. Tatham, "Woodside”, Orchard Way,
Fontwell, Arundel, West Sussex.

G5RV TYPE AERIALS. Hall-size £13.50, Full-size £15.50. New Hard Drawn Copper
Aerial Wire, 1401t 14swg £7.90; 50 metres 16 swg £6.90. Enamelled soft copper wire
10 metres 12swg £3.50; 50 metres PVGC covered Aerial wire £4.20. Ceramic Egg
insulators, 40p. Guy rope, 4mm Polypropylene, 50 metres £3.95; 4mm Nylon
metres £6.90. 1Kw 1:1 Baluns £13.00. All items pos! paid. S.M. Tatham G3RSY, 1,
Orchard Way, Fontwell, Arundel, West Sussex.

PERSONALISED QSL CARDS. 1000 £15.00; 5000 £50.00. 5000 gloss in two colours
£70.00. Send SAE for samples. [DIY QSL's/ISWL's—slate which!!—100 mixed
designs/colours, £2.50. C.W.0.] Q/Cards, 89 Derwenl Street, Blackhill, Consetl DH8

8LT.

50m (165ft) AERIAL WIRE. Strong PVC covered copper only, £4.40 inc postage. W.
H. Westlake, Clawton, Holsworthy, Devon,

QSL CARDS. Gloss or linted cards. SAE for samples to Twrog Press, Penybont,
Gelildan, Blaenau Ffestiniog, Gwynedd.

ALL THE FAMOUS MOSLEY ANTENNAE. TA33Jr, Mustang, Atlas, V-3Jr, TD-3Jr
Beams, Verticals, etc. Also spares available only direct from us. Send £1 for our
Handbook showing all Antennae. Mosley Electronics, 196 Norwich Road, New
Costessey, Norwich NR5 0EX.

GA4TJB QSL CARDS Personal and slandard designs, DIY cards, Log Books, SAE for
sam[élef,rand price list. G.C. Patterson, 16 Peartree Road, Greal Barr, Birmingham
B43 6HY.

WAVEGUIDE, FLANGES & DISHES. All standard sizes and alloys (new malerial
only) from stock. Special sizes to order. Call Earth Stations, 01-228 7876, 22 Howie
Street, London SW11 4AR. )

QSL CARDS. Try me for quality and price. SAE for samples. A. W. Bailey (G3YNI),
Brean Down Press, Wick Lane, Lympsham, Somerset.

HIGH CLASS QSL CARDS. Keen prices. SAE for samples and prices to J. S. Coales,
Dept RC, 57 Worrall Street, Morley, Leeds LS27 OPJ.

G2VF D.LY. LOOP ANTENNAS Long, Medium or Short Wave. SAE details. Rylands,
39 Parkside Avenue, Southampton SO1 9AF.

PCB's MANUFACTURED. Protolypes, small/large production runs. Screen printing.
P.T.H. photography. Orbitechnic, 38 Torquay Gardens, Redbridge, Essex. 01-550

3610.

DX QSL CARDS Display your best cards in our clear plastic hanging wallels. Holds
20 large size cards. Pack of 3, £2.40. Viola Plastics, 36 Crofl Road, Haslings, Sussex.
QUICK FIT CLIP-ON feeder spreaders. 3" pack of 25, £5.00. 6" pack of 20, £8.00.
Ideal also for folded wire dipoles. Viola Plastics, 36 Croft Road, Hastings, Sussex.
FACSIMILE PAPER suitable Rank Xerox machines. £22.00 per 500 A4 sheets
inclusive postage. Weldon, (0255) 430858 (evenings).

AERIALS, TRAPS, KITS, BALUNS. Data sheels 24p. Large SAE. Aerial guide £1.00.
G2DYM, Uplowman EX16 7PH. (039 86) 215.

G3LLL's SALE. Black Star 600MHz counters (£147) now £135 p.p. 6146B General
Electric matched pair £27.50, matched three £40 p.p. Both with free 12BY7A.
FT101Mk1-E.inc. WARC KIT & double balanced mixer £27 p.p. Lislen on input and
auto tone burs! FT290R. Shure 444D £69.99 p.p. Yaesu sales, service, bargains!
Amateur Electronics/Holdings, 45 Johnston Streel, Blackburn BB2 1EF. (0254)

59595.

DISCOUNT MULTIMETERS. Auto range digital, £29.95; folding analogue, £19.95;
miniature, £6.95. Add £1.00 p&p. Many other bargains. SAE for catalogue. 11
Appieriég‘ Kendal, Cumbria. Phone 25728.

PAG TERMINAL UNIT KITS. PLL, AFSK, auto start/stop, £60.00 inc p&p. Creed
Teleprinters 444 (TP15) overhauled, working. Raynet and BARTG members, £42.00
each, Details Mike Watson GBCPH, Ipswich (0473) 831448.

“RAYNET" YELLOW REFLECTIVE TABARDS with "RAYNET" front and rear similar
to Police and Ambulance, elc. Also “RAYNET CONTROLLER". 2 sizes. Medium,
£7.60; La[ﬁf, £8.10 inc p&p. Details Mike Watson GBCPH. Ipswich (0473) 831448.
G30GQ ANSCEIVER—PRINTED CIRCUIT boards. Main board incorporaling
synthesised VFO, RIT, counter and digilal mixer, CW oscillator and break in,
receiver and transmit exciter, audio filter and all band pass filters—£12.00.
Synthesiser—£7.20. Diode switching—£3.10. Voltage control—£3.40. Display—
£1.30. Predriver—£2.10. Driver—£1.40. PA—£4.20. ALC—£2.00. Wattmeter—
€1.70. Complete set £35.00. Photostat of both articles—£1.80. All prices post
paid. CWO to 1 Old Hall Close, Walton, Warrington,

AMATEUR RADIO EQUIPMENT BOUGHT, sold and exchanged. Contact Dave
G3RCQ evenings 6-9pm on Hornchurch (040 24) 55733, Prestel Mbx 402455733 or
SAE to 65 Cecil Avenue, Hornchurch, Essex RM11 2NA.

SHORTWAVE RECEIVERS: DX302 (digital), EC10, B40, ARB8D, R1155. Trans-
mitters; ATS, KW204, AR43 Mk2, R2000 Scanner. Test Gear: TF144H/4S, TS175A/U,
AP197014, 9A/5LK scope, Avo Valve Tester-IV. Thousands of other pieces, manual
service, plex's, reconditioning, aerials, xtals, SAE for list. 5.5.B. Products (G3EKX),
42 Halvarras Road, Playing Place, Truro. (0872) 862575.

QSL CARDS from £10.00 per 1000. Logbooks £2.30. Samples 20p. Springw2od Print,
Springfield Avenue, Honley, Huddersfield.

COMPUTER SOFTWARE/HARDWARE

REFUND 1F UNSATISFIED: BBC-B Superb morse tuition program (lape), does
everything! Al only £4.95 | can’t afford an adequate ad. S.A.E. details. D. Brandon
(G4UXD), Woodlands Road, Chester CH4 8LB.

AMPROM. THE ULTIMATE amateur radio communications ROM for the BBC Micro.
SAE for details. CTP Software, 107A Shacklewell Lane, London E8 2EB.
ATTENTION BBC-B USERS ... !—the advanced GWAWRD RTTY Program. Main
features are: 40 column colour display, split screen, typehead and text pages with
editing, QSO review, printer toggle, callsign capture, variable speed, transceiver
control . . . and more, Tape £12 or SAE for details. Ham-Tel, "Rock Hill', Llanarthne,
Carmarthen, Dyfed SA32 BLJ. (Include callsign).

UOSAT SOFTWARE FOR 48K SPECTRUM. Decode the telemetry and read the
bulletins with these superb programs. Two casseltes (UOSAT-1 and UOSAT-2)
complete with test recordings. £10. Or sae for details. G4IDE Micro Systems, 79
South Parade, Boston PE21 7PN.

“IT IS WITHOUT DOUBT the best CW program | have yet seen”"—RNARS QRQ
manager. This is lypical of comments received on G4BMK software. Send a SAE for
details of the finest Amateur Radio programs available for CBM64/128 and Dragon
computers. Grosvenor Software, 2 Beacon Close, Seaford, Sussex. (0323) 893378.
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AMATEUR RADIO INSURANCE SCHEME

“ALL RISKS" INSURANCE for portable/mobile/base station amateur radio and
ancillary equipment. A service for RSGB members only. Also public liability and
equipment insurance for affiliated clubs and societies. Details and leaflets from
Nick Gibson, Amateur Radio Insurance Services Ltd, 19 Quarry Street, Guildford,
Surrey. Tel: 0483 33771.

HOLIDAY ACCOMMODATION

STOP PRESS! FAIRMOUNT NOW LICENSED. Enjoy our wonderful meals, and good
wines, in the peace and tranquility of Fairmoun!t House Hotel. Ensuite bedrooms,
all warm, comfortable and with tea-making facilities. Dogs welcome too. Special
family holidays. From £18 BBEM. Also meet G6GR, licensed 64 years, use the rigs
if you are licensed and try the new Tono communications-terminal computer. Tel:
(0503} 605446. Fairmount House Hotel, Herbert Road, Chelston, Torquay.
FLYING FROM GATWICK? Stay with G4MGU. Mill Lodge Guest House. 4 minutes
from airport. Transport available. Telephone (0293) 771170.

ANDORRA. As a change from working DX, why not be DX in this duty-free
Principality high in the Pyrenees. Mediterranean sunshine. Heights of 9000ft.
accessible by car. Small, friendly, English-run hotel. Home cooking. AA. RAC.
Recommended by G4AWAD and G6JNS. Brochure: Terry & Jo Dixon, Hotel
Belvedere, Encamp, Andorra. Tel. 010-33628 31263.

IN IBIZA your holiday flat. Comfortable, tranquil, reasonable prices in summer and
winter. Information: DL7AEA. Tel. 003471 34 11 38, PO Box 73, San Antonio, Ibiza,

Spain.

PEACEI/QUIET SELF-CATERING chalels. (£15-£120). Central touring, omni for
DXing. GOATS shack. 'Chylean’, Tintagel, Cornwall PL34 OHH. (0840) 212262.
TORQUAY SELF-CONTAINED holiday flals. SAE brochure. Ask aboul RadCom
Spring discount. GANOA, Linden House, Ruckamore Road, Chelston, Torquay.
(0803) 607333,

CORNISH HOLIDAY COTTAGE. Sleeps two, fully equipped, colour TV, near coasl.
From £50.00 per week. Phone A. Jeffery GAYRL. (032 65) 3617.

MISCELLANEQUS

COURSE FOR CITY & GUILDS, Radio Amateurs Examinalion. Pass this important
examination and obtain your licence, with an RRC Home Study Course. For details
of this and other courses (GCE, Career and professional examinations, etc) write
or phone—THE RAPID RESULTS COLLEGE, Dept JT10, Tuition House, London
SW19 4DS. Tel: 01-947 7272 (9am-5pm) or use our 24hr Recordacall service 01-946
1102 quoiingJT!D.

HEATHKIT. UK spares and service centre. Cedar Electronics, Unit 12, Station Drive,
Bredon, Tewkesbury, Glos. Telephone (0684) 73127,

PATENTS TRADE MARKS and DESIGN—Booklets on request, Kings Patent
Agency Ltd, Established 1866, (B.T. King MIMech, E.J.B. King, regd. Patenls
Agents)—146a Queen Victoria Street, London EC4V 5AT. Tel 01-248 6161. Telex
883805.

AMSAT-UK. The amateur salellite organisation of the UK. Want to know more?
Send for the starter pack. You will get the "Guide to Amateur Satellite Operation™,
current look-up tables of all satellites, the 'Oscalator’, position indication map and
grid for Russian, NOAA and UoSAT's, a recent issue of ‘OSCAR News’ plus other
items of current interest. £3.00 (UK) for immediate response, to: The Hon. Secretary,
G3AAJ, AMSAT-UK, London E12 5EQ.

DIGITAL ELECTRONICS. The professional correspondence course for both theory
and practice. Send for brochure. Update, Waveney House, 150 Waveney Drive,
Lowestoft NR33 OTR.

SITUATIONS VACANT

SUMMER JOBS IN AMERICA. American children’s summer camps are seeking
bright, enthusiastic young people (aged 193-35) to live with and teach Amateur
Radio skills to children from mid-June to mid/end August. Return flight, special
work visa, food and accommodation arranged plus $250-$300 pocket money for the
season. A challenging and rewarding job for those who don't mind hard work and
who have a genuine regard for children. If you have the relevant experience, and
would like further details of this fantastic opportunity to work and travel in the USA
(for up to 6 weeks after camp), please contact: Rod Carol, Bunacamp, 232 Vauxhall
Bridge Road, London SW1V 1AU. Tel: 01-630 0344,

PRODUCTION/DEVELOPMENT MANAGER
COMMUNICATIONS ANTENNAS

A vacancy exists for a person to become part of the management of a
small, rapidly expanding antenna manufacturer. Products cover
2.0-1000.0 MHz both base station and mobile.

Position would require person to supervise and organise production/
development with responsibility for Q.A. and testing and assistance
with development.

Salary (negotiable) + Company Car + usual fringe benefits.

ANTENNA PRODUCTS LIMITED
Unit 48, Edison Road,

Rabans Lane Industrial Estate,
Aylesbury, Bucks HP19 3TE.

Telephone (0296) 34455 Telex 837676
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RSGB MAIL-ORDER PRICE LIST

Non-

members’ Members’
RSGB books price price
A Guide to Amateur Radio (19thedn) . . . . . . . E4.14 £3.52
Amateur Radio Operating Manual (3rd edn) . . . . . £6.51 £5.54
Amateur Radio Software . . . . . . . . . . . . . [B69 £7.39
HF Antennas for All Locations. . . .. . ELT9 £6.62
How to Pass the Radio Amateurs’ Examination. . . . £3.62 £3.08
Microwave Newsletter Technical Collection . £7.23 £6.15
Morse Code for Radio Amateurs . . £1.75 £1.49
RSGB Amateur Radio Call Book (1986 edn) . £7.33 £6.23
Radio Amateurs” Examination Manual {(11th edn) £4.07 £3.46
Radio Communication Handbook (5th edn) Vol 2. £8.96 £7.62
Radio Data Reference Book (5th edn), £9.13 £7.76
Raynet Manual (1984 edn) . . . £2.95 £2.51
Teleprinter Handbook (2nd edn) . . . £7.67 £6.52
Television Interference Manual (2nd edn) . £2.45 £2.08
Test Equipment for the Radio Ama:eur : £6.79 £5.77
VHF/UHF Manual (4th edn) £11.20 £9.52
Woarld at Their Fingertips !paperbacki £8.21 £6.98
RSGB logbooks
Amateur Radio Logbook . . . . . . . . . . . .. £293 £2.49
Mobile Logbook. . . R £1.30 £1.11
Receiving Station Logbook e e e e e e .. . E3D4 £2.58
RSGB maps, charts and hsts
HF Awards List and Countries List . . . . % W W3 51p 43p
Great Circle DX Map (wall) . . . . . . .. .. . . £.57 £2.18
IARU Region 1 Beacon List. . . . . . . . . . .. 42p 36p
Locator Map of Europe (wall) . . . ¢ ) £1.76
Locator Map of Europe (card for deskl S e R 75p B64p
UK Beacon List . . . . i SR R O R W s 42p 36p
UK Repeater List and maps P W B 4 53p 45p
Western Europe (new) Locator Map lwaIIJ T o - £2.75
World Prefix Map in full colour (wall) . . . . . . . . £2.68 £2.28
Meteor Scatter Data . . . . RECRA IO < 1 £3.16
RSGB members’ sundries Imembers onlvl
Radio Communication Easibinder . . . £6.72
RSGB badge carsticker . . . . . . . . . . . .. - 49p
RSGB belt (real leather) . . A — £7.57
RSGB tie (coffee, maroon, green or bluel § oo E & - £3.20
RSGB callsign cap. . . : . R — £4.98

RSGB logo rubber stamp ¥ . - £3

RSGB station callsign plaque {Dt-.\lmem,.r lwe weeks]l . — £9.50
RSGB teeshirts (med, large, exl) . . i - £4.90
Standard callsign lapel badge (IZ)eln.rer'.-r five weeks) . . - £1.96
De-luxe callsign lapel badge (Delivery five weeks). . . — £2.81

Lapel badge (RSGE emblem, pin fittingl . . . . . . — 60p
Mini lapel badge (RSGB emblem, pin fitting). . . . . - 68p
Members' headed notepaper {50 sheets) quarto . . . — £1.20
Members' headed notepaper (50 sheets) octavo . . . - 76p
Miscellaneous

Amateur radio” (two colours) car sticker . . _— 78p 66p
“I'm on the air with amateur radm Ifour colours]

car sticker . . . i 89p 76p
"I'm monitoring -5 are you?' {two colours} car sticker T8p 66p
Radio Communication back issues (As avaifable) . . . £1.40 £1.19
Radio Communication bound volume, 1982 . . . . . £16.87 £14.34
Radio Communication bound volume, 1983 . . . . . £17.90 £15.22
Radio Communication bound volume, 1984 . . . . . £17.90 £15.22
RSGB coffee mug (plastic). . . . . . e ST S > | £1.84
RSGB hf contest log sheets 1100} vass oW ow w e oo A8 £3.14
RSGB vhf contest log sheets (100}, . . e wow w o« ESEY £3.14
Smith charts, pad of 25 (Chartwell 0?510] ... .. £235 £2.00

ORDERING INFORMATION

NON-MEMBERS. Use left-hand price columns. Note that members’ sundries are
only available to members of RSGB

MEMBERS. Use right-hand price columns. It is essential that you quote your call
sign or BRS number so that you can be recognised as a member.

PRICES. These include postage, packing and VAT where applicable. For airmail
despatch, please ask for price before ordering. Goods are obtainable, less p & p,
at RSGB headquarters between 10am and 4pm, Monday to Friday.

POSTAL TERMS. Cash with order. Stamps and book tokens cannot be
accepted. Chegues and postal orders should be crossed and made payable to
“Radio Society of Great Britain”. Our Giro account number is 5335256. Please
write your name and address clearly on the order, and allow up to 28 days for
delivery.

Non-
§ 3 members’ Members’
Other publications price price
All About Cubical Quad Antennas (RPI) £7.38 £6.27
Armateur Single Sideband (Ham Radio} . . £5.78 £4.91
Amateur Television Handbook |revised) (BATC) £3.12 £2.65
*Antenna Anthology (ARRL) wiin i £6.36 £5.41

*ARRL Antenna Book (ARRL). . . £9.30 £7.91
*ARRL Electronics Data Book (ARRL) . . £4.73 £4.02
AX25 Amateur Pocket Radio Link-layer ProrocoHAFIRL] £4.70 £4.00
Basic Radio Electronics (Willey) . £16.95 £14.41
Beam Antenna Handbook (RPI1} . £7.24 £6.15
Better Short Wave Reception (RPI). . . £7.24 £6.15
Care and Feeding of Power Grid Tubes {Vananl £10.75 £9.14
CMOS Cookbook (Sams) . B £13.84 £11.76
Complete DX'er (WIKNI}. % £8.23 £7.00
Complete Shortwave Listener’s Handbook (Tab) . £12.93 £10.99
Design of VMOS Circuits with experiments !Sams} ; £9.00 £7.65
DX Edge Propagation Aid. % % £14.92 £12.68
FM and Repeaters for the Radio Amateur IARR LI £4.56 £3.88
Fourth ARRL Amateur Radio Compul'er Nerworkmg
Conference. . . ; £10.66 £9.06
G-QRP Club Circuit Book . . . £4.79 £4.07
Guide to Oscar Operation [AMSATJ e £1.89 £1.61
*Hints and Kinks for the Radio Amateur (ARRL) £4.73 £4.02
*How to Troubleshoot and Repair AR Equ.rpmem £11.09 £9.43
*Power Supply Handbook (Tab) . . . . £11.64 £9.89
Radio Amateurs Antenna Handbook [RPI! : £8.34 £7.09
Radio Amateurs Callbook (1986) (DX listings) [ARC‘i II £19.43 £16.52
Radio Amateur Calfbook (1986 USA listings) |ARCI) £19.98 £16.98
Radio Amateurs Handbook (1985) (Softback) (ARRL) £11.75 £9.99
Radio Amateurs Handbook (1985) (Hardback) (ARRL) £23.19 £19.71
* Radio Communication Receivers . . £16.63 £14.14
Radio Frequency Interference (ARRL). . . £4.43 £3.77
Satellite Experimenters Handbook |ARRL) . £10.71 £9.10
Secrets of Ham Radio DXing £8.39 £7.13
Semiconductor Data Book (Newnes) . ' £8.44 £7.17
Shortwave Listeners’ Antenna Handbook . . £16.73 £14.22
* Shortwave Propagation Handbook (Cowan) £8.25 £7.01
Simple Low-cost Wire Antennas (RPl) . £7.23 £6.15
Solid State Design for the Radio Amateur IAR HLI £8.33 £7.08
Towards the Radio Amateurs’ Examnination £4.57 £3.88
Towers International Transistor Selector £14.77 £12.55

* Towers Op-Amp Selector . : £10.06 £8.55
TV for Amateurs . . £2.36 £2.01
UHF-Compendium Parts Tand 2. . . £15.81 £13.44
Understanding Amateur Radio |[ARRL) . . . £5.01 £4.26
Weekend Projects for the Radio Amateur IARRLJ £5.24 £4.45
World Atlas (RACH . . . = T Rl £3.56 £3.03
World Radio TV Handbook 1985 . T G £10.50 £8.93
99 Test Equipment Projects You Can Build . . . £10.75 £9.14
RSGB kits
Morseman (Rad Com December 1984)
Kit 1 £13.52 £11.49
Kit 2 £20.67 £17.57
Kitd . . £38.24 £32.50
CMOS 230 16z £8.65 £7.35
Ferrite ring 28-041 ‘31 (Pack of two) . £2.7 £2.30

MORSE INSTHUCTION AID
RSGB morse course Stage 1 (to Swpm). £4.80 £4.08
MAGAZINE SUBSCRIPTIONS

QST lincluding ARRL membershnpl One vear v & £33.39 £28.38

Two years . . £63.53 £54.00

Three years. . . o £95.02 £80.77

By air via KLM (to w Europe onlv} one year A £47.45 £40.33
Ham Radio Magazine (per annum) (incl air delivery) . £27.99 £23.79

NEWSLETTER SUBSCRIPTIONS

Microwave Newsletter, VHF Newsletter, DX Newsletter. For details contact
the membership services department at RSGB headquarters.

*Items marked with an asterisk may not be available immediately;
please telephone before ordering to confirm availability.

ORDER FROM: RSGRB Publications (Sales), Lambda House, Cranborne Road, Potters Bar, Herts EN6 3JUJ

(Raynet supplies should be obtained from Mrs J. Balestrini, Merrivale, Willow Walk, Culverstone, Gravesend, Kent)
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E%STANTON

TRIO

APPROVED

DEALER FOR

ESSEX &

ELECTRONICS e soutx
TRIO ICOM
15940 HF tovr £1694,00 | ICV751 HF tovr £1299.00 | 25Amp P.S.U £149,00
AT940 Int ATU £194.00 | G745 HF tewr £899.00 | 40Amp P S U £296.00
154305 HF solid state £719.00 | |¢735 HF 1o £839.00 | 2M 3/50 no pre-amp  £108.00
PS403 PSU £137.00 e 28 10/ 50W no pre-amp
AT250 Aulo ATU £285.00 | P53° PSU £17a00 £108.00
AT230 ATU £158.00 | PS!5 FSU E145.00 | 5y 4100w £161.00
TSB30S HF fevr £799.00 | PS55 PSU £168.00 | om 3/100 £181.00
155308 1308 HF fcvr £686.00 | SME £40.25 | 2M 10/100 £157.00
751305 Solid state  £559.00 | |CR71 Recaiver £699.00 | 2M 25/160 £217.00
"\"Lli";z 2:;" em E1149.00 | \co71E 2m base £720.00 | 70cm 3/50 £235.00
— Al Slocke 70cm 10/50 £195.00

TS780 Dualband  £94g.pp | ICA71E 70cmbase  EB29.00 | - cags o
TRO130 2m all-mode  £498.00 | Hiaher power umits avaiable % -
THZ1E 2m H'held £169.90 | 1C2200 All-mode £479.00 _
TH41E 70cm H'held  £199.00 | IC27E 2m FM el TONNA
TR2600 2m H'held  £275.00 | IG47E 70 cm FM g469.00 | EM S EL £37.95
TM201A Mini-mobile  £265.00 | jcog 2m 19900 | 2M O EL : £25.95
TM401A 70cm version £315.00 | 1npoe o0 £265.00 2M 9 EL Portable £21.00
TM211E £365.00 91 oM 9 EL Crossed £41.00
TSTA1E 2m base g695.0p | 'CO4E 70cm £275.00 | oy 13 EL Portable £32.95
ABOO Receiver £209.00 | BP3 Ni-cad pack £27.00 | oM 17 EL £48.00
R2000 Receiver £479.00 | LC3 Case £5.50 | 70cm 9 EL £15.95
VC10 VHF module  £128.00 | LC11 Case £6.80 | 70cm 19 El £21.95

NOBODY BEATS OUR MAIL ORDER SERVICE
All goods despatched by return. 24 hour Securicor £6. Carriage:
Transceivers, receivers, etc, Securicor £6, smaller items £2.
Aerials at cost. If in doubt phone for quote.

NEW EDITION JUST

PUBLISHED!

[UK CONFIDENTIAL FREQUENCY LIST|

The first print run sold out in just 4 weeks! Covering 2-30 ? This publication is a must for
all UK short wave listeners. It contains information that no serious listener should be
without, Listed are details not normally available to the public of frequencies used by a wide
range of services. As well as some general information the main body of the publication
contains a comprehensive list of non-broadcast stations such as Military, Air, Navy, Marnine
& Embassy, even details of stations whose whereabouts are still a mystery! In addition, there
is a comprehensive list of broadcast stations with times and f ies of all the broad

in English. This publication will certainly have you burining the midnight oil. Only a fraction
of the price of some overseas publications and written with the UK listener in mind

£4.95+50p P&P

'SCANNER OPERATORS’ GUIDE TO |
i THE VHF/UHF SPECTRUM {NEW!

If you're one of the many new owners of a scanning receiver and are not sure where
to listen then this is for you. Only just published and covering the range 27 to 130MHz
it provides details of frequencies that the various services operate on. Fascinating
reading for the student of the radio spectrum it will put you at a tremendous
advantage to those who just ‘fumble about in the dark’. At this price can you afford

not to have 3 copy beside you. £3.95 + 40[1 P&P

NEW AOR 2002 RECEIVER

The new AOR scanner must now rule supreme
over its competition and is without doubt the
best available. We have tested this unit
thoroughly on air and have nothing but praise
for it. Each one is carefully tested by us before
despatch limportant at 1.3GHz). Order yours
today. The Yen is getting stronger.

25-1300MHz £398

YAESU WELZ FDK NEW WELZ “PEP” RANGE
FAGBBOO Receiver  £475.00 | SP200 VSWR HF/VHF  £89.00 | M750XX 2m all-mode  £389.00 At last you can read — PEP — RMS — VSWR
FRGOG00 Scanner  £499.00 | SP400 VSWR VHF/UHF £89.00 | M725X 2m FM £269.00 SP220 SP420
PA4C PSU £12.65 | SP10X Budget HF/VHF  £34.00 | ATC720 Airband Rx  £189.00 ; i
1-8-200MHz 140-525MHz
FRT7700 ATU £49.50 | 5po20 PEP HE/VHF  £sg.0p | PX40 140-180MHz  £159.00 2/20/200 watts 4/20/200 watts
FAVBBO0 VHF module  £80.00 | ppos pual meter £99.00 Remote sensor Remote sensor
FI200/FNBS 2m — E195.0 | 6pugs pep v/ 559,00 | RACACIS — f59 £69
FI200R/FNB32m  E239.00 | opios, pual meter  £99.00 Pt : sP22s SP425
FT270R 2m £315.00 AMS503G Base mic £52.95
AC38 ATU 10-80m £85.00 | ap1 Amp for ICOM £12.95 1-8-160MHz 140-525MHz
FT290R All mode £209.00 Pl : 5/15/150 watts 5/15/150 watts
FT2700R Dual band  £499.00 | CH20A Coax switch £22.95 | FX1 Goose neck mobile  £48.00 Twin meters Twin meters
FI709/FNB3 70cm  £265.00 | RS4854amp PSU - £47.00 M £99 £99
FI726R ombase  £775.00 | RSGSS6ampPSU  £79.00
FTV70CM 70cm module AS1150 11 amp PSU  £119.00 | Rubbere mag mount  £14.95 NO COMPROMISE — NO COMPETITION
£275.00 | RS3050 25 amp PSU  £169.00 MT'IDD{].ﬁWl ATU £52.95 The new Welz “PEP" range is unigue in today's market. Each high precision meter features
SAT726 £95.00 HP4A High pass hilter £6.95 | hoth RMS & PEP readings plus VSWR. The flat frequency response means wide band
FTS7GX HF tovr £729.00 DIAMOND HK708 Morse key £16.95 | operation and the remote sensor makes for operational convenience. Each meter isilluminated
FCTSTAT Auto ATU £255.00 BLADX 11 HF Balun £15.70 | and requires 12v DC for operation.
p 3 CP4 4 band vert E119.00 | roprrife £0.60
FP757GX Switch mode £159.00 il rings :
FT980 HF tver £1449,09 | COF° 5 band vert £149.00 | DRAE VHF/UHF W meter
Eo7ETHD PSIL ¢175.00 | EL40 40m whip £44.00 £27.95 THE NEW PROFESSIONAL “MINI"” WHIPS
: EL8D BOm whip c49.00 | Datong Morse Tutor £56.35
FFS01DX L.P.F £29.90 V255 5751 c11.50 | Mutek Pre-amps £39.95 Now you can make your hand-held even more compact with one of the new
FL21007 1KW linear  £699.00 % Revcone Discone (RX]  £27.50 professional “rubber ducks’".
¥H55 H'phones £15.25 | M287 7/81h £19.95 :
CDE AR40 Rotato £115.00 Hiahly  effici hi Py . .
NC11C Charger £9.95 | GLS Gutter mount £12.45 KR40 Rotatar £132.50 ighly efficient this new 2m Sm_nlar to the 2m version this
YRM bool : £18.9 otato . helical whip is only 11.5cm long whip covers the 70cms band and
YM48 £19.95 00l moun 85 | kCco3s Mast clamps £12.95 and yet has amazing perfor- is only Bem long. Just like the
YHA15 290 helical £7.65 | RH2008 3db 2m BNC ~ E24.95 | KS065 Bearing £23.50 mance. Fitted with BNC connec- professionals this whip has am-
" tor it is a direct substitute for azing efficiency for its size.
QTR240 Clock £33.00 | EL770 Dual band £24.00 | KR500 Elevator £135.00 your regular whip. VSWR is Better than 1.8:1 VSWR bet.
! 1.5:1 betwean 144-146MHz. ween 420-440MHz it is fitted
MICROWAVE M. JAYBEAM SPECIALS LA LS BNC for direct plug-in to
MML144/30LS £94.30 | TB3 hf 3¢l beam  £230.00 | FT290 2m all mode  £295.00 | yournig-
MML144/505 £106.95 | VR3 3 band vert £55.75 | 15130 6 band 100w £575.00 RUBBER DUCK 2 £7.95
4Y6m 4 el 6m £46.95 SLIM 2 £7.95
MML144/1005 £149.95 UGP 2m g. plane £14.85 75830 9'band 100w £799.00 : THE SUPER'RODS
MML144/100HS £159.85 | | ny/om 2mcol 4.3db £39.00 | RE3100 Gen covrx  £229.00 i
MML432/30L £169.95 | [W5/2m 2m 5 el £16.75 | 7600 Sony rx £169.00 | The super-rod 2 is back! We've Now the super-rod 7 for 70cms
MML432/50 £149.95 | LWB/2m 2m 8§ el £21.00 sold hundreds at rallies around handhelds. Same operation and
$X200n Scanner £279.00
MML432/100 £299.00 LW10 2m 10 el £27.25 : the UK and its improvement in performance as the super-rod 2
: & LW16 2m 16 el £40.75 | SX400n Scanner £499.00 performance to the normal hand- but dimensions area 1/3rd of the
MMG144V £37.90 | 5wy om 5 gl xd £32.00 | Panasonic computers  £99,00 held whip is astounding. Use it size. Again it may be used
MMT144/28R £236.90 | gxy 2m B el xd £41.50 telescoped down for normal telescoped down as a quarlaerl;
o quarter wave operation or ex- wave or extended as a 5/81
MMC4557 600 £40.05 042 el quad el PART EXCHANGE £ Yendit toits full length for 5/8th L whip.
MMC50/285 £35.65 | 06 2m 6 el quad £44.50 i wave performance &
MMCas2/288 ¢30.9p | PBM18 70cm 18 el £37.00 | We urgenlly need your good ¥ :
5 PBM24 70cm 24 g £52.90 | unwanted gear. Must be clean SUPER ROD 7 £10.95
MMC432/1445 £39.90 | ypmag 70cm 4B el £40.75 | and in working order. Just | SUPER ROD 2 £10.95 .
MMK1286/144 £129.95 | MBM88 70cm 88 el £55,75 | telephone for our cash or Px offer
MAIL ORDER &
=] MAIN SHOWROOM: 18-20 MAIN ROAD, HOCKLEY, ESSEX. Tel: Southend (0702) 206835 & 204965
_IISI BRANCH: 12 NORTH STREET, HORNCHURCH, ESSEX. Tel: Hornchurch (04024) 44765

HOURS: MON-SAT 9.00 am-5.30 pm.

E.C. WED 1.00 pm




2M & 70cm FULL DUPLEX
FT2700RH

The FT2700R, virtually two transceivers in one case, is designed to be the
ultimate in convenience, for FM mobile or base station operation, on the
144 and 430MHz bands. Using Yaesu's new one piece die-cast
aluminium chassis concept, the FT2700R provides 25 Watts continuous
output on either band, for full duplex (or simplex!} operation whilst
obtaining optimum circuit shielding and efficient heat dissipation.

SCANNING
Two 4-bit CPU’'s provide convenient control together with simple
operation of the dual VFQO’s, 10 channel memory with back up and two
calling frequencies.

Dual, receiver front ends, local synthesisers, IF’s and transmitter RF
stages make this the first mobile transceiver capable of true full duplex
cross-band operation.

PRIORITY

Comprehensive scanning features include “"PMS' (programmable
memory scan) which permits continuous or skip-scanning between two
memory channels in the same band. A MHz ‘stepping’ switch is fitted for
quick transition from one band to another. Priority channel monitoring is
available whilst on the same or another band!

CROSS BAND
Independently programmable transmit and receive frequencies, standard
repeater shifts (with reverse facility), offers total freedom of operation.

READOUT

The large green back-lit dimmable LCD offers an aesthetically pleasing and
easy 10 read display of the complete operating status of the transceiver,
including memory and reverse repeater indications at a glance. The PO/S
meter incorporated in the main display is a distinctive graphical two colour
type. (Optional Voice Synthesiser available, see FT270R/RH text.)

GENERAL SPECIFICATIONS

: FM(F3, G3EI
13.8V - 15%
Double Conversion
21.6MHz, 455KHz
0.2,V @ 12d8 Sinad
1.0uV @ 30dB Sinad
Selectivity GdB

S50o0hms, unbalanced
Variable reactance
+ BKHz
1,750H:
60dB 1or beter)
16K Hz
600ohms, nominal
10°C « 60°C

Antenna
Maodulation
Deviation
Tone Burst
Sputious
Maximum BW
Microphone
Temperature

Mode
Supply
Circuit

Sensitivity

60dB (or better)
4 1o 16ohms
2W in Bohms 110%

Image
Audio OPTIONS

THDI FVS 1. MF 1B3B. SP55, YH1, SB10

South Midlands
Communications Ltd.
Rumbridge Street
Totton, Southampton
Hants S04 4DP

Primted in Great Britant for the RADIO SOCIETY OF GREAT BRITAIN, Lambda House, Cranborne Road. Porers
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The FT270R/RH is constructed on a unique massive diecast aluminium
ducted heatsink which enables significantly larger output powers to be
obtained from a transceiver substantially smaller than any similar radio to
date. The FT270RH, with fan assisted cooling provides 45W RF output
whilst the conventional R version offers 25W. Both FT270R and RH are
fitted with a "low” power switch which provides around 10% of full
output.

DISPLAY

The FT270R/RH uses a high visibility back-lit LCD, with large 5mm digits,
providing a readout of frequency and all important transceiver functions.
Pleasant green illumination and newly developed wide angle LCD ensure
easy visibility day or night from most angles.

MICROPROCESSORS

The dual 4-bit microprocessors of the FT270R/RH provide maximum
ease of use combined with an extremely wide range of operating
functions. Dual VFQ's, ten memories and programmable band scan limits
are all easily selectable from the front panel.

MEMORIES

The FT270R/RH can memorise a number of scanning parameters for
maximising performance. Upper and lower limits may be set (for quick
scanning of the band). The ten memories may be scanned for a busy
channel or for monitoring a priority channel. The scanning can be either
manually or carrier controlled.

VOICE SYNTHESISER

For easier and safer ‘eyes on thé road’ mobile operation an optional voice
synthesiser (FVS-1) is available to give an audible indication of frequency,
memory channels and VFO selections at the touch of a convenient
microphone mounted button. The FVS-1'is of course ideal for those with
impaired vision.

45 WATTS OUTPUT
FT270RH

Frequency 144-146MH2 Frequency 144 146MHz

430-440MH2

2m 25/3W

T0cm 25/3W

TA (25W Tx)

3A (3W Tx)

0.64 {Sq Rx)

Stability 2M < 10ppm, -5 «50°C
70cm - S5ppm, & « 50"

DIMENSIONS (Ex/Inc Projections)

150W, 50H. 130,/1850 mm, 1 .6Kg

AMATEUR
EI.ECTRDNIESHE LIMITED

510-512 Alum Rock Road
Alum Rock
Birmingham B8 3HX

RH, 45W 8W

R, 25W 3w

RH; 9A 354 Tx
R.6A 2.5A Tx

0.6A (Sq Rx) R/ RH

« 10ppm {5 «5O°C)H

Power out Power out

Supply Supply

Statulity

DIMENSIONS: [Ex/ Inc Projections)
140W. 40H. 143 175D mm, 1 25Kg

AL

Bar, Heris ENG 310

oy E T Heron (Primt) Leed, Silver Endd, Witham, Essex



