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four models from Trio

for the HF man,
the TS 430S

£736.00 inc vat carriage £5.00

A new HF transceiver, taking into account the outstanding performance
of the previous Trio rigs you could be forgiven for thinking that it would
be impossible for them to improve on existing models and specifica-
tions. Alternatively of course, you might be of the opinion that engin-
eers with the talents as displayed by the designers of such rigs as the
TS830S, TS130V and TR2500 etc. would have no trouble in pushing
forward the frontiers of transceiver technology s we know it today.
The new HF transceiver from Trio is the TS430S. Those who have seen it
and the fortunate ones who have used it on the air are all agreed that
here we have a major advance for the enthusiastic operator on todays
busy bands. Not only does the transceiver have full amateur band
coverage from 160 to 10 metres (including the three new bands) but it
also incorporates a general coverage receiver (150 kHz to 30 MHz). The
new transceivers features are many; USB, LSB, CW, and AM with FM
available (optional FM430 board), compact size 270mm wide/96mm
high/275mm deep, continuous tuning over the entire frequency range,
two separate VFO's and an up/down scan mode using the optional
MC42S microphone. Eight memories, each of which can be used as a
separate VFO are provided and frequency scan is programable between
the two frequencies held in memory channels six and seven. Not only
does the memory remember frequency but also the mode of operation,
thus short wave DX and Broadcast stations can be stored alongside a
SSB net channel and complete sense made as the frequencies are
scanned. The by now normal Trio features are all included, IF shift,
notch filter, speech processor and narrow/wide filter selection on CW,
SSB and AM modes.

The TS430S, Trio's rig for todays operator.

for the SWL who deserves the best,

the R2000

£398.82 inc vat carriage £5.00

Now from Trio, the R2000 general coverage receiver. By taking all the superb
features of the R1000 and combining them with the latest in microprocessor control
Trio have, in one step, completely revised the standard by which short wave
receivers are judged. Among the many features provided for the discerning listener
are programmable scan, memory scan, memory retention of the mode set for a
particular frequency and last, but not least, Trio have included an FM mode — why
FM after all this time and our repeated comment that for a shortwave broadcast
receiver FM is not really necessary. Take a look at the rear panel of the R2000: a
socket marked VHF converter. Wouldn't it be superb if Trio produced a VHF
converter covering from 118 to 174 MHz — then you would require FM, you would

and

later in the year for
the R2000 a

118 to 174 MHz internal
vhf converter.

also require AM. Study the features and | am sure you will agree the Trio R2000 is
the receiver for you.

Continuous Coverage from 150 KHz to 30 MHz

Use of an innovative up conversion digitally controlled PLL circuit provides
maximum ease of operation and superb receiver performance. Front panel up/
down band switches allow easy selection within the full coverage of the receiver.
The VFO is continually tunable throughout the full 150 KHz-30 MHz range.

Ten Memories Store Frequency, Band and Mode Data

Each of the ten memories can be tuned by the VFO, thus operating as ten built in
digital VFO's. The original memory frequency can be recalled by simply pressing the
appropriate memory channel key. All information on frequency, band, and mode is
stored in the selected memory. The “auto M” switch allows two types of memory
s(nraﬁe: when the “auto M" switch is off, data is memorized by pressing the "M in"
switch; when the “auto M switch is on the frequency being used at that time is
automatically memorized.

Memory Scan

Scans all memory channels or may be user programmed to scan specific channels.
Frequency, band and mode are automatically selected in accordance with the
memory channel being scanned.

Programmable Band Scan

Scans automatically within the programmed bandwidth. Memory channels 9 and 0
establish the scan limit frequencies. The hold switch interrupts the scanning
process. However, the frequency may be adjusted using the tuning knob whilst in
the scan hold position.

Three Built In Filters with Narrow/Wide Selector

In the AM mode & KHz wide or 2.7 KHz narrow may be selected. In the SSB mode 2.7
KHz is automatically selected. In the CW mode 2.7 KHz is again chosen and if the
optional YG455C filter is installed then 500 Hz in the narrow position. In the FM
mode 15 KHz bandwidth is automatically selected.

Other important features are: squelch on all modes, noise blanker, a large 4 inch
front mounted speaker, tone control, RF attenuator, AGC switch, high and low
impedance antenna terminals, optional 13.8V DC operation, record jack and, of
course, provision for a VHF converter.

All in all, a truly remarkable receiver.

LOWE IN GLASGOW,

LOWE IN LONDON, Open monday to saturday,six days a week
lower sales floor, Hepworths, Pentonville Rd, London. telephone 01.837.6702

4 5 Queen Margarets Rd, Glasgow. telephone 041.945. 2626

Open tuesday to saturday
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for the VHF operator,
the TR '?7930 mobile transceiver

£305.21 inc vat carriage £5.00

Any amateur who has used or owns a Trio TR7800 has had the finest
piece of 2 metre mobile technology at his fingertips. The TR7800 had
simply everything that the keen mobile operator could ever want. Of
course, there were a few points which customers said could be
improved on and, | must admit, we, in the majority of cases, agreed.
Trio, with the introduction of the new TR7930, have taken note of this
feedback of information and the result, | am sure you will agree, is as
close to perfection as you will find in a rig.

The improvements are, a green floodlit LCD readout which does not
disappear in strong sunlight, additional memory channels, both timed
and carrier scan hold on occupied channels, selectable memory channel
for the priority frequency and automatically corrected mode selection
(simplex or repeater) without having to instruct the rig. The most
significant change is the liquid crystal frequency readout on a green
illuminated background, but closely following this must be the ability to
omit specific memory channels when scanning, and the programmable
scan between user designated frequencies. This gives the rig the ability
to scan simplex channels only, without holding on repeaters.

The Trio TR7930. The mobile 2 metre FM rig designed with ease of
operation coupled to outstanding performance.

for the serious UHF and VHF operator,
a DXing transceiver, the TS ‘780.

With the arrival of the TS780, the dual bander
rig has come of age, giving the two band
multimode facilities of the original concept,
plus a wealth of additional operating facilities.
Taking a trip across the front panel of the rig we
have the repeater facilities, a non-locking tone
switch, ideal now that most repeaters are tone
accessed and carrier maintained. The tone, of
course, only works whilst the rig is in the FM
mode. Below the tone switch is the TX offset
switch giving plus or minus 600 KHz or 1.6
MHz, depending on whether 2 metres or 70 cm
is selected and last, but certainly not least,
reverse repeater — to my way of thinking proof
that the TS780 was designed for amateurs by
amateurs.

The meter functions on receive as S. meter,
ALC meter or as a centre meter, the functions
being controlled from a panel switch. On trans-
mit the meter reads relative RF output. Immedi-
ately above the digital frequency and memory/
VFQ indicator are indicating leds: “a busy” led
indicating in FM mode whether the squelch is
open thereby, assuming the squelch level is
correctly set, that the other station is transmit-
ting. A “frequency lock” led tells that the F lock
switch is pressed and the VFO knob inoper-
ative. The “on air” led indicates the rig is
transmitting and the “offset” led reminds you
that the TX offset switch is set to repeater,

The memory operation has been updated:

instead of having to progressively move
through the memory content in sequence, by
means of a rotary switch any of the ten memo-
ries (two more than the TS770's) can be select-
ed at will. Entering frequencies into the
memory is easier, as anyone who has a TS770
series will explain. Two priority frequencies are
included: 9 and 10. Push buttons to the left of
the VFO knob allow either of the two pro-
grammed frequencies to be quickly selected,
immediately cancelling the previous instruc-
tions given to the rig. Just the thing for local net
frequencies. SSB mic gain needs no explana-
tion, as does the AF/RF gain control.

On the same control knob as the squelch
level is a switch enabling the frequency width
of scan to be determined. Briefly, when the rig
is set to scan either in FM, FM step or SSB
mode you can determine the amount of band
to be covered.

The ranges are 0.5, 1, 3, 5 and 10 MHz, thus
you can limit the rig to scan just the section of
the band used by the mode you have selected.
Example: scan width 0.5 MHz, VFO set at
144,000, coverage — 144.000 to 144.5 mode side
band - result: free scanning of the SSB portion
of the band. On FM the scan locks if a signal is
present. On SSB the scan does not stop but
you are made aware that there is activity on the
band.

Another new control on the TS780 is the IF
shift. Available for some time on HF equipment
to cope with crowded band conditions, obvi-
ously the Trio design engineers have recog-
nised that the 2 metre SSB end of the band can
become crowded during contests or when
there is “a bit of a lift on"”. At these times a rig
that has the “IF shift" facility will certainly
“score points”.

The send/receive Vox/Man, meter function,
NB, low/high power switches are all well
known and have been found on previous gen-
erations of Trio base station equipment and
again require no explanation. | could say the
same thing about the mode switch but here
you will notice alongside the standard FM
position another marked FM CH. Put the mode
switch in this position and instead of a free-
running VFO you have a mechanical “click”
step feel, the frequency now moving in either
12,5 KHz or 5 KHz steps. Of course the rig will
also scan in these steps, controlled either by
the scan switch or the up/down shift micro-
phone. Again the Trio amateurs who design
the equipment have here a major triumph.

By now you may be seeing why | am so
enthusiastic about the TS780 but there is still
more to come. How about a memory scan
system that will scan either the 2 metre fre-
quencies stored in the memory or the 70 cm
ones or, if you wish, both. Well that's another
feature of the TS780. Add to this list variable
VFO steps of either 20 Hz or 200 Hz, a selectable
braked feel to the VFO knob, rapid up and
down MHz switching and you have the most
comprehensive rig ever seen.

Too complicated some may say. Rubbish say
I. Trio thrive on rigs designed to be simple to
operate. Do you remember what John wrote in
Radcom about the TR7500 and its competitors?
And, finally, how about a rig that without
resorting to a MHz switch will, by use of the
VFO knob, tune from 144 to 146 MHz and from
430 to 440 MHz - only one rig —

£843.87 inc vat carriage £5.00

LOWE ELECTRONICS

Chesterfield Road, Matlock, Derbyshire. DE4 5LE.
Telephone 06R9 2817, 2430, 4057, 4995. Telex 377482.
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We don't expect you to know the technicalities so you need not
be shy to ask. Our technically qualified staff includes 30 licensed
amateurs only too willing to help.

Where to start?

Booklearning, for the RAE is a must, out of our top twenty titles,
“A Guide to Amateur Radio” and, “The RAE Manual” are
recommended at £5.50 the pair, post free. This offer also
includes the 40 page Home Office book “How to become a Radio
Amateur” free.

Why buy from SMC?

Earning the title “The Communicators” in the amateur, commer-
cial and marine fields was not gained easily, and we guard our
reputation as jealously today as we did a quarter of a century
ago. Maintaining our reputation requires service with a capital
‘S’. We offer free Securicor delivery on major equipment, take
Access and Barclaycard over the phone and have superb
demonstration facilities.

On many regular priced items for an invoice over £120 we
provide free finance, 20% down (Balance over 6 months) or 50%
down and the balance over a year; you pay no more than the
cash price. Where this service is not available we have taken the
worry out of finance: — enter a personal loan agreement —
remember the deposit can be as low or lower than your monthly
instalments — for 12 months to 3 years (at a typical APR rate of
31.8%) and your credit is covered by SMC in the event of
sickness, accident, compulsory redundancy or death. If you have
an Access, Barclay or Bankers card or a UK call sign and you

-

(So you want to become a radio amateur?

bring your license with you, or it appears in the call book, it's
INSTANT.

Should you need a radio repaired, remember we have our
own expertly manned service department, equipment with over
a hundred thousand pounds of spares and test equipment, and
as the importer of most of our merchandise we are in daily
contact with the manufacturer.

We are proud to be the largest representative in Europe of
Yaesu Musen of Japan who produce the most diverse line of
amateur radio equipment in the world. With them, communica-
tions is their only business not a sideline, thus providing you
with premium products at the forefront of technology.

We are also proud to be chosen as UK representatives by such
fine manufacturers as The Japan Radio Company, KDK, Hansen,
Kenpro, TTE, Delica, Leson, Telewand, Dengineer, Comet, Fitlay,
and Hokushin of Japan, plus HyGain, CDE, Mirage, ETO,
Dentron, MFJ, and KLM from the USA.

The items illustrated here form only a tiny fraction of our
range: 200 stock lines of Yaesu Musen equipment, 600 different
antennas, masts, rotators, coaxes etc., etc., plus 300 general
items of communications equipment, selected as offering the
best value in the world.

We trust the outline of our services, recommendation from
another amateur (aspiring or veteran) or a visit to your nearest
SMC store will convince you to give us a chance to serve.

SMC, your single stop source.

SHORT WAVE LISTENING BRINGS THE WORLD TO YOUR FINGERTIPS

% 30MHz down to 150kHz (and below).

* 12 Channel memory option with fine tune.

% SSB (LSB/USB), CW, AM, F\.

% 2.7kHz, 6kHz, 12kHz, 15kHz, @ -6dB.

* 3 Selectivities on AM. Squelch on FM.

* Up conversion, 48MHz first IF.

* 1kHz digital, plus analogue, display.

* Inbuilt quartz clock/timer.

* No preselector, auto selected LPF's.

* Advanced noise blanker fitted.

* Antenna 500 ohms to 1.5MHz, 50 ohms to
30MHz.

* 20dB pad plus continuous attenuator.

*

1§ Switchable A.G.C. Variable tone.

[ WIDE COVERAGE ALL MODE RECEIVER; FRG7700M £399 inc.

NON-MEMORY VERSION £335

110 and 240Vac, 12Vdc option.

Signal meter calibrated in “S" and SIMPO.
Acc: Tuners, Converters, LPF, Memory.
FRT7700; 150kHz-30MHz, Switch, etc.
FRV7700A; 118-130, 130-140, 140-150MHz.
FRV7700B; 118-130, 140-150, 50-59MHz.
FRV7700C; 140-150, 150-160, 160-170MHz.
FRV7700D; 118-130, 140-150, 70-80MHz.
FRV7700E; 118-130, 140-150, 150-160MHz.
FRV7700F; 118-130, 150-160, 170-180MHz.
FF5; 500KHz (for improved VLF reception).
MEMGR7700; 12 Channels (internal fitting).
FRA7700; Active Antenna.

b % % o b Ok % o o % % %

* 30MHz to 100 KHz or lower, 100Hz steps.

* PLL digital VFO, outstanding (50Hz AWU)
stability.

* Bactlilash free, 10KHz rev, 500Hz analogue

calib.

Fast tune up/down switch, dial lockout.

SSB (USB/L.SB), CW, AM, RTTY.

6 and 2.4KHz, 600* and 300* Hz @-6dB.

Passband tuning = 2KHz on SSB and CW.

Variable BFO on CW for preferred tone.

Modular plug in design with mother boar.

High reliability — low power schottky &

CMOSs.

Designed for maximum ease of operation.

Noise blanker 0-10-20dB attenuator.

Small (140 x 340 x 300mm) light 7} Kg,

rugged.

R R RS,

| GENERAL COVERAGE COMMUNICATION RECEIVER: NRD515 £985 inc.

* Up conversion, 70.455 MHz and 455 KHz.

* No R.F. amplifier, balance U310 mixer.

* Crystal filter before first IF amplifier.

* Transceiver profisions; VFO in/out,

sidetone, mute, trip etc.

* Frequency data input/output port.

NHD518 96 (4 x 24) channel memory unit

NCM515 Remove frequency keypad controller,
LCD readout. Up/down step tuning,
4 channel memory

CQE515 Junction unit (NCM515 to NHD518)

NVAS515 External 3W speaker 130 x 140 x

Omm

20i
CFL260 600Hz mechanical filter
CFL230 300Hz crystal filter

SMC; LARGEST STOCKISTS OF ANTENNAS, MASTS, CABLES ETC.

SOUTH MIDLANDS COMMUNICATIONS LTD

MAIL ORDER; AS NEAR AS YOUR 'PHONE OR PEN

SMC SERVICE
Free Securicor defivery on major equipment.
Access and Barclaycard over the phone.
Biggest branch agent and dealer network
Securicor ' B’ Service contract at £4.49.
Biggest stockist of amateur equipment.

FREE FINANCE
On many regular priced items SMC offers
Free Finance (on invoice over £100)
20% down and the balance over 6 months or

50% down and the balance over a year
You pay no more than the cash price!!

GUARANTEE
Importer warranty on Yaesu Musen products
Ably staffed and equipped Service Department
Daily contact with the Yaesu Musen factory.
Tens of thousands of spares and test equipment
Twenty-four years of professional experience

S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, S04 4DP, ENGLAND
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: “‘Aerial”’ Southampton
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TWO OR SEVENTY: FT230R, FT480R, FT290R, FT790R, FM2030, PLUS:-

Keyboard entry of frequencies/splits. FT208R +* 144-146MHz (144-148 possible).
LCD digital display with backlight. * 12.5/25KHz synthesizer steps.

Any split + or — programmable. HANDH ELD * +600kHz repeater split.

Ten memory channels ‘5 year' back up. * 2.5 or 0.3W RF output.

Up/down manual tuning. Memory scan. 144M HZ FM * Rx: 20mA squelch 150mA max. AF.
Manual or auto scan for busy/clear. 9 - * Tx: 800mA at 2.5W RF.

Priority channel with search back. £199 inc. * 0,250V for 12dB SINAD.

Scan between any two frequencies.
Auto scan restart. 1.750Hz tone burst,
Built in condenser microphane,
S00mW to int/ext speaker.

External speaker/mic. available.
168(H) = 61(W) = 33(D)mm.

* C/w Quick change NiCad pack, helical.

FT708R
HANDHELD
432MHz FM

£229 inc.

430-440MHz (440-450 option).

25kHz synthesizer steps.

=7.6MHz EU split standard.

1W or 100MW RF output.

Rx: 20mA squelch, 150mA (max AF).
Tx: 500mA at 1W RF.

0.4V for 12dB SINAD.

P T S ey

* % % % % %

2 or 70!

.

-

"y

3 Bands®| 2 metres. 70cms® (10MHz) & BM* plug-ins.
Full Duplex*! Cross band Tx & Rx simultaneously.
SSB-CW-FM! All optimumly catered for.

Variable bandwidth and IF shift! SSB & CW,
Processor! Front panel mic gain and drive.

Two main VFO's! A & B with 20Hz steps.
Separate channelised VFO! (for FM operation),
Scanning! over the band and the 10 memories.
Repeater splits! programmable and preset.

Instant reversel and + & — splits and A/B,

Twin meters; PO/DISC, S/ALC. Duplex switchable.
Switchable; AGC, CW bandwidth, dial lock.

Noise blanker; impulse interference tuned. *option,
FT726R(2) Transceiver c/w 144 MHz £649.00
4307726 430-440MHz module £208.90
507726 Six meter module £157.15
SAT726 Full duplex unit £82.80

FT726R UHF/VHF TRANSCEIVER £649 inc.)

R R R

-

HF TRANSCEIVER; FT-ONE, FT980, FT102, FT101ZD, FT707, JST100 PLUS:-

i FT77 MOBILE TRANSCEIVER £475 inc. o , 1

* B0-10 metres including WARC allocations.

* Multimode LSB-USB-CW (W}-CW (N)* and FM*.
* 100W PEP output. (10W “S" version).

* No tune design — inbuilt SWR meter.

* Only 31" x 9" - Less than a foot deep!

* Dual selectable pulse width noise blanker.

Transceiver 100W output £475.00
FF‘.??S Transceiver 10W output £399.00
MARK7 Crystal Marker board £7.65
FMU77 FM Unit £23.75
XF8.9HCIN) 600Hz or 300Hz (N) £24.90
FV707DM Digital Memory VFO £203.15
FC707 Antenna Tuner £85.10
FP707 Mains P.S.U. £11250
FTV707 Transvertor, frame only £90.00
Modules: 432 £185 144 £100 70 £80.00
J
-
* 160-10 metres including new allocations.
* Variable \F bandwidth 2.4kHz down to 300Hz. |NCLUD|NG FTQOZDM BASE STATION £885 inc.
* Audio Peak and independent notch controls.
* AM, FSK, USB, LSB, CW, FM, (Tx and Rx)." ALL FILTERS o
* Semi-break in, inbuilt Curtis IC Keyer included. e I e
* Digital plus analogue frequency displays.
* VOX built-in and adjustable.
* Instant write in memory channel.**
* Tune up button (10 sec, of full power).
* Switchable AGC and RF attenuator.
* Optional 350 or 600Hz CW, 6kHz AM filters included. FRE-E OR x
* Clarifier (RIT) switchable on Tx, Rx or both. CUB\C
* Plug in modular, computer style constructor. ’*’,/SE’_///
* Fully adjustable RF Speech processor.
* Ergonomically designed with necessary LEDS.
* Incredible range of matching accessories. — i
* Universal power supply 110-234V AC and 12V DC.** D & DE Models y

A LARGE SAE BRINGS MORE DATA PLUS 26 PAGE STOCK LIST

SOUTH MIDLANDS COMMUNICATIONS LTD
SHOWROOMS: SPANNING THE UK — TO SERVE YOU

SOUTHAMPTON LEEDS CHESTERFIELD BUCKLEY STOKE GRIMSBY SMC (JERSEY)
M.C. (Leeds), S.M.C. (Jack Twendy) Ltd., S.M.C. (T.M.P.), S.M.C. (Stoke), S.M.C. (Grimsby), 1 Belmont Gardens

36-33 Humhrldge Street, 257 Otley Road, 102 High Street, Unit 27, Pinfold Lane, 76 High Street, 247A Freeman Street, St Helier

Totton, Southampton, Leeds 16. Yorkshire New Whittington, Chesterfield, Buckley, Cl Talke Pits, Stoke Grimsby, Lincs. Jersey

Southampton (0703) 867333 Leeds (0532) 782328 Chesterfield (0246) 453340 Buckle ﬂ) 549563  Kidsgrove (07816) 72644 Grimsby (0472) 59388 Jersev‘ (0534) 26788

9-5.30 Mon.-Sat. 9-5.30 Mon.-Sat. 9-5 Tues.-Sat. 9.30-5. D Tues -Sat. 9-5.30 Tues.-Sat. 9.30-5.30 Tues.-Sat.  Mon-Sat 9am-6pm

John GW4FO| (0639) 52374 Day SMC stock carrying agent with demonstration facilities Edinburgh Jack GMBGEC (031657) 2430 Day
(0634) 2942 Eve Bangor John GI3KDR  (0247) 55162 (031665) 240 Eve
Tandragee Mervyn  GIBWWY (0762) 840656
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THANET'S

Just a few stars to choose from the fabulous galaxy of Amateur
Radio Equipment available at Thanet Electronics.

IC-290E £379.

490E 5429_.'_7_23_2!15199 inc. ===

—_—
—_—
———

This very popular 2m multimode the |C-290E has a big
brother, the 25 WATT IC-290H as well as a 70cm cousin the
IC-490E. Both of these newer models have a GREEN display.
All three have 5 Channel memories, scan facilities on either
memories or the whole band, tone-call button on the microphone
and instant listen input for repeaters. Why not call us now for
further details — or even better visit us, or one of our dealers or
agents for a demonstration?

IC-25E £269.

45E £289 inc.

Amazingly small, yet very sensitive. Two VFO's, five
memories, priority channel, full duplex and reverse. LED S-meter,”
25KHz or 5KHz step tuning. Same multi-scanning functions as
the 290 from mic or front panel. All in all the best 2M FM mobile
ICOM have ever made.

Securicor
or post

despatch
free.

MWW ameri

A tull range of accessories in stock.

Nearly everybody has an IC2E — the most popular amateur
transceiver in the world — now there is the 70cm. version which is
every bit as good and takes the same accessories.

Fully synthesized — Covering 144 — 145.995 in the 400 5KHz
steps. (430-439.999 4E).

Power output - 1.5W with the 9v. rechargeable battery pack as
supplied — but lower or higher output available with the optional 6v
or 12v packs. Rapid slide-on charging facility.

BNC antenna output socket — 50 ohms for connecting to
another antenna or use the Rubber Duck supplied (flexible /4 -
whip — 4E)

Send/battery indicator — Lights during transmit but when
battery power falls below 6v it does not light, indicating the need for
arecharge.

Frequency selection - by thumbwheel switches, indicating
the frequency. 5KHz switch — adds 5KHz to indicated frequency.
Duplex simplex switch — gives simplex or plus 600KHz or
minus 600KHz transmit (1.6MHz and listen input on 4E).

Hi-Low switch — reduces power output from 1.5W to 150mW
reducing battery drain.

External microphone jack- If you do not wish to use the
built-in electret condenser mic an optional microphone speaker
with PTT control can be used. Useful for pocket operation.
External speaker jack — for speaker or earphone. This little
beauty is supplied ready to go complete with nicad battery pack,
charger, rubber duck.
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ICOM produce a perfect trio in the UHF base station range,
ranging from 6 Meters through 2 Meters to 70 cms. Unfortunately
you are not able to benefit from the 6m product in this country, but
you CAN own the IC-251E 2 Meter station and the 451E for 70 cms.

@U@ @@@ antennas

Can YOU read the many RTTY and CW stations to be heard on
the air?

Short wave listeners and amateurs are able to take more
interest in other modes of transmission than speech with the new
ranges of decoders and senders available. As well as amateur
transmissions there is loads of interesting news and other
broadcasts which can be read using these space-age devices. As
UK importers of the world renowned TONO and TASCO products

we can offer you a wide range of devices from a simple morse
and RTTY reader which can be plugged into your TV to complete
send and receive systems with memories and built-in displays or

The BEST in recent tests and really well made too. Send for a
catalogue of these DX antennas. Here's part of the range:-

4el2myagi VHF 4144A 8dBd £24.93

outputs for a high definition VDU. MR-250 £325, 9000E £699, il A TR G s
WR-67 685 2 el 2m yagi /
CWR-670 £289, CWR-685E £789 and CWR-610 £189. Please T inoe

call us for further details or visit us or your dealer for a
demonstration.

4/5el HF Beam Duo2 (14/21 MHz) 9/8 dBd £356.71
All matching cables, clamps and booms available for stacking
10 and 15 element yagis.

And remember we also sell Yaesu, Jaybeam, Datong, Welz,
G-Whip, Western, TAL, Bearcat, Versatower and RSGB
publications from our shop and showroom at the address below.

Come in for a demonstration or just a chat, our qualified sales
staff and technicians will be glad to assist you.

Listed below are other sets available from Thanet Electronics,
a more detailed specification of these will appear in future
advertisements, prices are inclusive of VAT. IC-730 £629,
IC-720 £949, IC-2KL + PSU £1149, IC-PS15£119, IC-ML1 £59,
1C-505 £299, IC-SP3 £39, IC-410 £379, IC-AT500 £339,

IC490 £429, IC-AT100 £249, IC-551 £369,
IC-R70 £499, IC-740 £725, IC-PS20 £139.

@[phnne first — all evenings and weekends only, except Scotland). Scotland — Jack GM8 GEC (031 665 2420)
Midlands - Tony GBAVH (021 329-2305) North West — Gordon G3LEQ Knutstord (0565)4040 Ansafone available

(0 S8
() () ()
SOLTON
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+~AMATEUR RADIO
EXCHANGE

LICENSED CREDIT BROKERS :k Ask for written
guotation on HP terms. Also interest-free terms with
50% deposit.

A LITTLE BIT OF LOGIC A LITTLE BIT OF LOGIC A LI
IT OF LOGIC A LITTLE BIT OF LOGIC A LITTLE B
BIT OF LOGICALITTLE BITOF LOGICALITTLEBITO

Certainly all the sophisticated new amateur
radio equipment on the market today has more than
enough logic built into it to keep anybody happy. But
what about the natural logic that we are all born
with? Do we always apply it as we should, to give us
sensible answers?

Looking around at all the advertisements and
leaflets is enough to confuse even the most
technically expert among us.Who can really tell from
the picture on the page which rig is going to suit
under operating conditions? Why, you can't even
judge the size of the thing properly!

So,where can you obtain an unbiased opinion on
what is going to be right for you? Certainly not from
Mr TRIO, or Mr ICOM, or Mr YAESU. Each will
obviously tell you that the equipment he imports is
the best of the bunch...and so it may be. But, at least,
take the opportunity to find out for yourself...by
applying a little logic,and coming to the shops where
you can compare all the makes, try them out side by
side,and then find the one which is right for you.

Buying or selling
secondhand equipment?
Have you tried our
ARE Central Computer
facility yet?

If not, ring our special

direct line 01"%2 5789

and tell us either what you have
to sell, or what it is you're
looking for, and we'll do the rest.

IC-R70
Presenting the
best in today's
receiver
technology
from ICOM,
featuring:

o Two VFOs e Frequency range 100kc — 30MHz
® Three IFs 70MHz/9MHz/455kHz @ HF pre-amp
@ Sensitivity 0.5uv AM —0.32 uv S/N 12dB

All this... for £475

and much more..

TS-430S

Trio's latest HF
transceiver for mobile
or base station use

— featuring 160-10m
_ ~ operation with general coverage
recewe @ USB/LSB/CW/AM with optnonal FM, all mode
e 10Hz step dual digital VFOs e Eight memories to store
frequency, mode and band data e Lithium battery memory
back-up @ Memory scan e IF shift circuit @ Built-in speech

—
w . 'ﬂﬂ What are we
keeping under wraps?

processor, tunable notch filter and noise blanker ﬂ :
o Narrow/Wide filter selection.
Fantastic value at our special price of £699 B ﬁ"%

Could it perhaps be the new
YAESU FT-726 VHF base station
transceiver...the one we've
all been waiting for since they -
dropped the FT-221R and the FT-225RD?

So new that we do not yet have a photo, but we do know
the main specification points and the price—£649.
e Triple-band operation on 4m or 6m, 2m and 70cm.
® Plug-in RF heads for each band available separately.
e 2 VFOs @ 10 memories @ 20Hz resolution on CW and SSB.
@ IF shift and width control. @ Programmable offset for duplex.

\
/3T HeLENS)
TOW

Peter (G4KKN) has already welcomed alarge
number of amateur's in the North West to our
other Shop,in St Helens. For those of you who
have not yet found your way to Gladstone
Street, however, here is a map to cut out and
keep in the shack.

X marks the spot where you will find the
widest range of makes and models...an |
invitation to try them out,one against the
other...really knowledgeable advice and
service...and coffee brewed to Brenda's secret
recipe!

‘ "}Mﬂn .
! | LT ey

All prices include VAT and are correct as we go 1o press
However, we reserve the right to vary them if forced to do
50 by the time this advertisement appears.

CREDIT CARD SALES BY TELEPHONE.
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Rapid mail order
dispatch, with

FREE carriage by
insured Post
or Securicor

JAESU I S | 0 e UK
FT 980 NEW All-mode Transceiver with AM/ : mainland.
CW/FM/SSB/AFSK POA o MUlaslHE e NEW e
NEW 77500 ew multimode receiver .00
FT 102 160-10M 9-Band Trans. IC 730 HF mobile transceiver 8band  599.00
FC 102 Atu inc PEP Meter 209.00 IC720A HE trafis. and 5 849.00
FLONE  Gen Coverage Trans. NEW 134500 o''C inlabadedsh ani oy sl oo
FT 790R 70cm all-mode portable NEW 30s.00 PWET S Or 5
; IC251E  2m multimode base station 53900 PS1 Programmable Tone Squelch
FT101ZFM  160-10m 9-Band Transceiver 59000 | ; System (2 units) 45.99
FT 101ZDFM 160-10m 9-Band Transceiver 665.00 25F 20 synth_ compact _EEW mobile  259.00 v :
Al IC290E  2m multimode mobile 38900 RFA Wideband preamplifier 32
DIGT10IZ  Digital unit %% 10246 2m FM mobile 10W 16900 MPU  Mains Power Unit 6.0
OCT 1032 DC Adaptor 2% \o2e 2m FM synthesised handheld  %159.00
Becn. - Remow M200 ic4g  70cm handheld *189.00 S
FT9020M  9-Band AM/FM Transceiver ~ %7500 |1\ o goocaced a25 MKI03  Squeeze paddie 10.95
RGCO0 . 2-Baed st swriper et 13500 \cHMg  Speaker/microphone s 078 UpOue ey nav
FIVO0IR  Transverter fitted 2mmodule 28500 |Copy  Cay charging oo 375 EX150 Electronic Keyer 74.00
S Meoastisieston 18500 \cBP2 BV Nicad p-ackfor IC 2€ 33.00 MUTEK
144 2mmodule for Transverter 10000 ¢ gp3 gy Nicad pack for IC 2E 2300 SLNA 1445 144MHz switched pre-amp  33.90
:3“" 4m module for Transverter 8000 |- ppy Empty case for 6 X AA Nicads 695 SLNA 144U Unswitched version of above 2038
9010M  Remote vfo for 901 26000 |~ ppg 115V Nicad pack for IC 2E 4400 SLNA 144UB Unboxed version of SLNA 144U 12.81
SP01  External speaker 3100 \oper 12V adaptor pack for IC 2E 975 TLNA 144S 432MHz1.4dB NF/13dB gain switched
FL2100Z  9-Band 1200W linear 445.00 pre-amp 54.90
7 8-Band solid state 100w NEW 46900 TLNA 432U Unswitched version of above  26.40
iP 707 230 volts AC power supply 125.00 MICROWAVE MODULES TLNA 432UB Unboxed version of TLNA 432U 18.50
MCR?W Aerial tuner unbalanced only) 8500  niaqT144/28  2mTransverter for HFRig 10995  BLNA 432UB1.3dB NF/13dB gain sub-mini 432MHz
7 Meta_] rack for_abu\ra 1570 pmT 432/285  70cm Transverter for HF Rig 159.95 pre-amp 1243
MMB2  Mobile mounting bracket 1600 \MT 432/144R  70cm Transverter for 2m Rig 184.00 I
FRG7 0.5-30MHz receiver : 169.00 oy 70/28 4m Transverter for HF Rig  115.00 faESENEE =7 TS SHENCHER — 1]
FRGTI00  SSB/AM/FM recvr. dig. readout 29300  pamT 1295/144  23¢m Transverter for 2m Rig 18400  BY1  Keyer Paddle (black base) 3584
MEM 7700 Memary unit for above 9000 MML144/30LS  2m30W lin. Amp 3W1/P) 6895  BY2  Keyer Paddle (chrome base) 4372
CONVERTERS FOR ABOVE MML 144/50S ~ 2m 50W lin. Amp (10W1/P) 8500  BY3  Keyer Paddle (gold plated) 92.00
FRV 7700A  118-150MHz 6975  MML 144/100S  2m 100W lin. Amp (10W1/P) 13395  ZA1A  Balun35-30MHz for dipoles 15.00
FRV7700B  50-60MHz & 118-150MHz 7550  MML 144/100LS 2m 100W linears (1/3W1/P) 15995  ZA2A  Balun 14-30MHz for beam antennas 1725
FRV 7700C  140-170MHz 6595  MML432/20  70cm 20W linear Amp (3W1/P}85.00 TONO
FRV 77000  70-80MHz & 118-150MHz 7245  MML 432/50 70cm 50W linear Amp 109.95
FRT7700  Receiver erial tuner 3785 MML432/100  70cm 10/100W linear Amp 22865  |HETASO00ERTTY/CW/ASCI1 669.00
FF5 LEfiltes for abcive 995 MM 2001 RTTY to TV converter 18000  THETA 550 The latest — “A Winner 29900
FT480R  2mall-mode transceiver %*36500 MM 4000 RTTY transceiver 26900 AMPLIRERS
FPBOA 230V AC power supply 00 MM2000KB  Ditto with Keyboard 20900 UC70  430MHz 55W + preamp 159.00
FT780R  70cmal-mode transceiver  #30900 MMC50/28  6mconvertertoHFRig 2990  2M-50W 144MHz 30-50W 69.00
SPECIAL ion wi MMC70/28  4m converter to HF Rig 2990  2M-100W 144MHz 100W + preamp 129.00
FT 290RD 1983 version with ARE _
mods and 3SK87 f/end 25900 MMC114/28  2m converter to HF Rig 2980  MR150W 144MHz 130-150W + preamp 169.00
NC11IC  ACcharger 800 MMC432/285  7cm converter to HF Rig 3790  MR250W 144MHz 250W + preamp 32500 l
Sl Carrying Case 345 mmg :gﬁ;&s ;gc‘“ ;‘_’Rr"e"e’ to 2m Rig g;; TASCO
MMB-11  Mabile mounting bracket 225 Em ATV convarter ;
Py MMK 1296/144  23cm converter to2m Rig 6995  JcieReader CWR B8SE RTTY/CW/ASCTI 763,00
FT 208R 2m synthesized portable FM 199.00 " TeleReader CWR G70E As ab RX onl
MMD 050500  500MHz dig. frequency meter 7500 | cleneader sabovelixonly. . 26900
NCSC AC charger 8.00 g requency : MorseMaster CWR 600 As above basic unit 189,00
FT 708R 70cm hand-held 20900 MMD B0OP 600MHz prescaler 29.90 All units include UH.F. modulat 4
MMDP 1 Frequency counter probe  14.90 ;e OUIILONS
S MMA28 10 meter pre amp 1095 <t A
TS 4308 Gen. coverage multimode 699.00 MMA 144V 2m RF switched pre amp 3490  g5popo 1.8-160MHz 20W-200W-TKW 69.95
TS 930 Gen. coverage trans. NEW POA MMF 144 2m band pass filter 190 gp3gg 1.8-500MHz 20W-200W-TKW 97.00
TS830S  160-10m transceiver 9 bands poa MMF432 70cm band pass filter 190 gpggg 130-500MHzZ-5W-20W-150W 69.95
YKBSC  500Hz CW filter 2960 MMSI The morse talker 1500 5p 450 1.8-150MHz 0-2.5-20-200W 35.00
YK 88CN 270 Hz CW filter 32.60 MMS 2 Bldrs. Adv. morse trainer  169.00  SP380 1.8-500MHz 20-200W 49,00
TSE30S  160-10m trans. 200W pep digital  POA AC 38M 8-band ATU 400W 65.00
TS130S  8-band 200W pep q5000 NN 7 ([N CT-15A DC-450MHz dummy load 195
TS130V  8-band 20W pep 44500 PC1 Gen. Cov. Converter HFon2m 13742 CT-15N As above N-type socket 13.95
AT 130 100W antenna tuner 7900 VLF Ver Low Frequency Converter 2990  CH20A DC450MHz coax switch S0239 17.95
TR 2300 2m FM synthesised portable 16675 FL1 Frequency Agile Converter 7935  CH 20N As above — N-type sockets 31.95
TR2500  2mFM synthesised handheld ~ 217.00 FL2 Multi-mode Audio Filter 89.70 MOBILE SAFETY MICROPHONES
HC 10 Digital desk Warld 5875 FL3 FL 2 with Auta Notch 12937  ADONIS AM 2028 Clip on 21.95 l
DM 801 Dip meter POA  ASP Auto R.F. Speech Clipper ADONIS AM 202F  S/neck + up/down btns.  POA
TR 7730 New 25W FM transceiver 247.00 (Trio or Yaesu plug) 82808970 ADONIS AM 202H H/Band + up/down btns. PDA
R 600 Gen. Coverage Receiver 23500 D75 Manually controlled R.F __ l
Speech clipper 56.35
ROTATORS RFCM  RF Speech Clippor Module 2090  FULLY PROTECTED POWER SUPPLIES
KR250  Kenpro Lightweight 1-1}" mast 800 D70 Marse Tutor 5635  damp 30.75 6amp 49.00
95028 Colorotor (Med. VHF) 5660 AD2700 Indoor Active Filter (inc, PSU) 5405 123MP 700  24amp 10500
KR400RC Kenpro —inc. lower clamps POA  AD370 Outdoor Active Filter (inc. PSU) 7130 VHF Wavemeter 130-450MHz 2150
KRBOORC Kenpro —inc. lower clamps POA MK Keyboard morse sender 13742 Morse Tutor 49.00 I

136 GLADSTONE STREET, ST HELENS, MERSEYSIDE
Tel: 0744 53157 Our North West branch run by Peter (G4KKN)
Jjust around the corner from the Rugby Ground.

Closed Wednesday at Acton and Monday at St Helens, but
use our 24-hour Ansafone service at either shop.

373 UXBRIDGE ROAD, ACTON, LONDON W3 9RH
Tel: 01-992 5765/6/7 Just 500 yards east of Ealing Common station
on the District and Pjccadilly Lines, and 207 bus stops outside.
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These products have been specifically designed
for the many low power multimode 2 metre
transceivers, and have a switchable input for
either 1 or 3 watt levels.

The MML144/30-LS provides 30 watts RF output
power, whilst the MML144/100-LS will provide
100 watts. Both units require 13.8V DC and in-
clude an ultra low-noise receive preamp (3SK88),
which can be controlled from the front panel.
An RF vox circuit is incorporated with switched

MML144/30-LS

delay times, suitable for FM or SSB, thus making
the unit simple to operate.

When the DC supply voltage is removed, a
straight through path is made so that the trans-
ceiver can be used barefoot, without disconnect-
ing any leads.

These amplifiers are compatible with any 10 watt
70 cm multimode equipment, and can be sup-
plied for ATV use at no extra charge.

The MML432/50 provides 50 watts RF output
power whilst the MML432/100 will provide 100
watts.

Both units require a 13.8v DC supply and include
an RF vox circuit, thus making operation simple.
(The MML432/50 also includes a low-noise re-
ceive preamplifier).

Current drain is 8 amps for the 50 watt version
and 18 amps for the 100 watt.

P&F ) 59 (P&P |

MMS1 - The Morsetalker An ideal morse tutor, which sends random morse code in
the range 2-20 w.p.m., and provides speech talkback of the morse so that the pupil
may check his/her ability. .
Letters and numbers can be selected and the alphabet is formatted in 4 sections to
aid learning. Group lengths of 1, 5 and 50 characters can be selected, and the facility
to send continuous morse without speech talkback is included.

A 12 volt DC supply is all that is needed and the unit can be used in a vehicle from
the standard battery.

MMS2 — Advanced Morse Space Trainer This unit is based on the MMS1, and

boasts the same basic features, with the following additions:—

1. The pupil may key in his/her own morse code. In this way, sending proficiency
can be perfected.

2. An uprated speed range: 6-32 w.p.m.

9,95 (P&F | 84 (P&F |

MMT432/28-S This transverter provides coverage of 432-436 MHz in two ranges,
switch selectable, and is compatible with any 10 metre transceiver having a low-
level output, (5-500mW).

The unit produces an output power of 10 watts and incorporates a low-noise receive
converter, which together provide high performance in all respects.

MMT432/144-R Similar to the unit abowve, this transverter is compatible with 2 metre
multimode transceivers, and incoporates a repeater shift of 1.6 MHz.

An attenuator is supplied to allow use with transceivers having an output power of
10 watts nominal. (An alternative attenuator allowing other levels is available to
order).

MOVE UP TO THE PEACE AND QUIET ON 70 cm!

HOURS: i ¥ OF PR B
MONDAY TO FRIDAY I
9-12.30, 1-5.00

GAREX

RESISTOR KITS a top-selling line for many years. E12 series, 5%

carbon film, 100to 1M, 61 values, ratings W or 3W (state which).
Starter pack 5 each value (305 pieces) £3.10

Standard pack 10 each value (610 pieces) £5.55

Mixed pack, 5 each {W + W (610 pieces) £56.55

Giant pack, 25 each value (1525 pieces) £13.60

SR-9 monitor: 2m FM with 144-146MHz full coverage VFO + 11 xtal
controlled channels; ideal for fixed,/M,/P use. 12V DC operation
£47.50

Marine band SR-9, 156-162MHz, same spec. and price.

CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m
channels from 0 (145.00) to 33 (145.825) incl. also 144.80, 144.825,
144,85 Raynet at £2.46 (+20p post per order). Over 40 popular marine
channels at £2.85 (+20p post).

CRYSTAL FILTER 10.7MHz, 123KHz spacing, ITT 901C £6.90
CRYSTAL FILTER 25KHz spacing type 9098 £6.90

PYE RADIOTELEPHONE SPARES (sae full list). Ex. equip., fully
guaranteed. CAMBRIDGE AM10 10.7MHz |.F. £3.65. 2nd mixer £3.
455KHz block filter 12iKHz £9.40. Ditto 25KHz £3. 455KHz AM LF.
£4.95. Audio bd. £1.95

WESTMINSTER W15/W30 AM RX RF 68-88MHz or 148/174MHz
£6.95. 10.7MHz IF (inc. 12iKHz xtal filter) £8.25. 2nd Osc £2.10.
455KHz IF £5.65. 455KHz block filter (121KHz) £7.35. Squelch £1.45.
QQ206-40a (quick-heat) RF tested £11.95. Aerial relays £1.50

PYE SPARES ARE OUR SPECIALITY — COMPLETE UNITS ARE
ALSO AVAILABLE

GAREX FM DETECTOR & squelch conversion for Pye R/T equipment.
Ready assembled, full instructions. Tailor-made, easy-fit design,
replaces existing squelch board, with minimum of modifications. For
AM Cambridge £6.30; for Vanguard AM25B (Valve RX) £6.10; for
Transistor Vanguard AM25T £6.95

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS

(trade enquiries welcoma).
PRICES INCLUDE UK POST & PACKING & 15% VAT.

*
*
*

ok o o ok

$X200-N

THE ULTIMATE SCANNER

MICROPROCESSOR CONTROLLED 32,000 CHANNELS

AM & FM ALL BANDS >

WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz; includes 10m, &m, 4m,

2m. & 70cm Amateur bands.

SkHz & 12ikHz FREQUENCY INCREMENTS

16 MEMORY CHANNELS WITH DIRECT ACCESS

SPECIALLY DESIGNED FOR EUROPEAN MARKET

2 SPEED SCAN SCAN DELAY CONTROL

2 SPEED SEARCH UP AND DOWN

SEARCH BETWEEN PRESET LIMITS UP AND DOWN

3 SQUELCH MODES inc. CARRIER & AUDIO

RELAY OUTPUT FOR Aux. CONTROL

INTERNAL SPEAKER, ALSO EXTERNAL SPEAKER & TAPE OUTPUTS

LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM

AM-PM CLOCK DISPLAY

12V DC, 230V AC OPERATION

FACTORY-BACKED SPARES & SERVICE, 12 MONTH WARRANTY & THE ALL-

IANéPDRTANT PRE-DELIVERY CHECK BY GAREX, THE MAIN SERVICE & SALES
ENTS.

£299 INC. VAT Delivered

*NEW® * REVCONE * *NEW*
A new top quality 16-element, all British made, VHF/UHF broadband
fixed station aerial from Revco. Ideally suited to SX200 and other

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS.
Phone 0296 668684. Callers by appointment only.

VHF/UHF Receivers. PRICE £24.95 inc

Goods normally despatched | BARCLAYCARD

by return '_
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WATERS & BUYING A RECEIVER?
STANTON ... THEN COME TO

THE EXPERTS!

ELECTRONICS WE STOCK THE LOT

18/20 MAIN ROAD, HOCKLEY,
ESSEX. TEL (0702) 206835 OUR REPUTATION IS YOUR GUARANTEE

If you're a beginner just starting out in radio you'll be delighted with the performanice that the R600 offers
TR'O Rsoo £257 you. Considering the electranics that are packed into this receiver, the price is remarkably low. A few years

. o a?o this performance would have cost you twice as much. Full digital readout and really simple tuning in
it of SSB signals makes this one of the few top receivers that the beginner should consider. With all the

gloom and doom one hears about in the news these days, why not put a pair of headphones on your head,
plug them into the RE00 and whisk yourself away into the wonderful world of wireless. Signals from the
Australian outback or the flying doctor, radio amateur expeditions on some remote Pacific island, signals
from Russian amateurs or young American novices, the latest World news even before the BBC reports it,
aircraft over the Atlantic, shipping distress frequencies; all this and much more is possible on this little
;‘en:éver. So don't delay any further, send today for full details and introduce yourself to an exciting new

obby.

TRIO NEW R2000 £398

The R2000 is Trio's latest communications receiver covering the entire spectrum from 150KHz to 30MHz. It
boasts a whole host of features that make it probably one of the best buys in radio communications

ers currently available today. Its uncompromising design provides facilities for AM, SSB, CW and FM
reception with 3 separate filters automatically switched in. The factory fitted memory module provides for
10 separate frequencies to be programmed in any mode and for automatic scanning of all channels. In
addition, pre-programmed segments of the band may also be scanned making it one of the most versatile
designs available, As an added feature an internal battery with an estimated life of 5 years retains the
memory even when the power is disconnected. The rate of tuning is controlled electronically and has 3
speeds to suit all types of operation. Another novel feature is the squelch control that is effective on all
modes for suppressing background noise when no signal is present. Other features include noise blanker,
dual AGC, clear digital display down to the nearest 100Hz, dimmer switch, 24 hour quartz clock, front
mounted speaker, tone control, RF step attenuator, dual impedance aerial terminals, 230v AC or optional

12v DC operation, built-in timer etc, etc.

- £33 The FRG7700 is for the advanced listener or for the enthusiast who demands the best in short wave
el i reception. The receiver covers the complete spectrum 200kHz to 30mHz with a highly accurate digital
Foeg .‘::" o G W display. The receiver offers excellent sensitivity and selectivity and has separate detectors for AM, FM and
§5B, plus switched bandwidth on AM. Other controls include automatic gain control, noise blanker,
attenuator, squelch, rf gain control and clock with timer. There is also facilities for fitting an optional 12
channel memory unit. The receiver runs from 230v AC mains or 12v DC and there is an optional aerial
tuner to go with it. And if you are interested in VHF, there is a complete range of specially designed
converters to go with the receiver that covers the amateur, aircraft and marine bands, etc. Why not send

today for our coloured brochure and get to know more about what the FRG7700 has to offer.

£499 The R70 is possibly the ultimate in receivers designed for the amateur market. We've tested this

thoroughly and are convinced that this iver offers averything that the enthusiast could ever wish for. If
anything can pull the signals in, this one will. Frequency coverage is 100kHz to 30mHz in 30 bands. A 3
stage rate of tuning enables easy tuning for all modes, AM, SSB, CW and FM (the latter requires the
optional FM module). The dual VFO enables 2 separate frequencies to be used and the bright digital
display gives precise frequency readout down to 100Hz with absolute stability. Great emphasis has been
put on selectivity and in addition to independant filters for each mode, there is a separate selectivity
control. This enables the bandwidth to be continuously varied down to 500Hz. Another control provides a
variable notch filter to prevent hetrodyne interference — now you can really dig deep for those elusive DX
signals. Another nice feature on this receiver is its excellent sensitivity even on very modest aerials. This is
obtained by the use of a well designed front end incorporating switched pre-amplifier and attenuator.
Other features include dual-mode noise blanker, dual AGC action, transmitter monitor, dimmer switch,
dial lock, RIT control, squelch control, tone control, FM tuning indicator, forward facing speaker, 230v AC
power requirements, etc, etc.

SEND SAE FOR 1983 CATALOGUE

AIRBAND MONITORS :
CD-6000  £99 ATC-720 £129 BRAND NEVY BLANNER!

| hesi
Gy Symthua CLEAR DIGITAL DISPLAY

115:436 Mz 70 MEMORIES.

25kHz steps COMPREHENSIVE SCANNING.

0.5W sensitivity. 230V AC & 12V DC.

3 60-89MHz; 140-179MHz;

flechargeabia battaries. 108-138MHz; 380-519MHz.

Helical aerial.

230V AC charger.

Professi g :a:jger. This amazing receiver covers the major portions of the VHF
110-140 MHz 12V DC raLassonal cesigr: and UHF spectrum. Both AM and FM modes are catered for

and the large digital display give clear indication of frequency

being received, memories, locked out channels etc. it has

excellent sensitivity and is one of the best scanners we have

TELEPHONE FOR so far come across. Ideal for listening to amateurs, aircraft, £259
marine and public service traffic it represents state of the art

FREE ADVICE ON sophistication to wide band monitoring. First deliveries are  Available early

AIRBAND MONITORS. expected at the beginning of May. May

BARCLAYCARD ACCESS AND INSTANT CREDIT E.&O.E.
MAIL ORDER SLIP to: Waters & Stanton Electronics, Main Road, Hockley, Essex.

5kHz steps. 1 watt audio output.
Excellent sensitivity.

Name Goods required
Address

Please rush me the above. Cheque enclosed for E.......
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DEWSBURY ELECTRONICS

Now from Trio, the R2000 general coverage receiver. By taking all the superb

features of the R1000 and combining them with the latest in microprocessor

control Trio have, in one step, completely revised the standard by which short wave

receivers are judged. Among the many features provided for the discerning listener

are programmable scan, memory scan, memory retention of the mode set for a

particular frequency and last, but not least, Trio have included an FM mode — why

FM after all this time and our repeated comment that for a shortwave broadcast

receiver FM is not really necessary. Take a look at the rear panel of the R2000: a

. socket marked VHF conveaner, ;‘:uﬁ!gn'l it be superb Iirf Trio pr?:ﬁ;med a VI-};
converter covering from 118 to 1 z — then you would require FM, you wou

[FHEVEVI!.I"'EAFI{JZ?;E}NES also require AM. Study the features and | am sure you will agree the Trio 2000 is the

receiver for you.

Coming Soon — a 118 to 174 MHz Internal VHF converter

FM BOARDS AVAILABLE FOR MOST CURRENT HF TRANSCEIVERS
S.A.E. (and rig-type) for further details.

Dewsbury Electronics offer a full range of Trio Equipment always in stock.
We are also stockists of DAIWA - WELTZ - DAVTREND - TASCO TELEREADERS - MICROWAVE MODULES -
1CS AMTOR - AEA PRODUCTS - DRAE
Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
Telephone: Stourbridge (0384) 390063. After Hours: Kidderminster (0562) 851255

Closed Thursday
MAIL ORDER CO.
Langex Supplies Ltd.,
limax House,
159 Fallsbrook Road, Streatham, SW1é 6ED.
SPECIAL EXPRESS MAIL ORDER SERVICE
EMB7 2.50 | PYBI 1.50
Az Frs | Enol 7.05 | PY82 150 | ADY" 338 & 3%
cul 4.00 | EYSI .75 | PYe3 125 | gp 5p | 65C7 275
DY8&/7 .50 | EYB6 .5 | PYes 00 | gass 66 | es7 25
DY802 50 | Eves 75 | PYS00A  3.00 | 6AS7GA 875 | 65K7 .50
E?as&c "9‘0 E'rSgOA 00 P;gg? g 6ATH .25 | 6SL7GT 3.00
ESI0F 2130 | E28) 2 V0261650 | EAUEC! 309 | &beT 3990
35 | GYsol 300 V03-10 CAWEA 3 M 1
EB9I 50 | GZ32 .50 14.10 | a7 ¥ UBA .25
EBFB0 150 | GZ33 475 | QQV03-20A 8 28 | SVeer ¥R
EBFBY .50 | GZ34 .00 38 | 6BAG 50 4 200
ECY! 00 | GZ37 475 | QQV0s-40A by 20 | exear TS
ECC33  4.50 | KTal .00 B | &BEs 50 5CI 450
ECCI5 4350 | KTes 00 | Qvo3-12 680 | eBHs 50 | 8362 445
ECCBI 175 | K177 00 | Rig 924 | eaje 38 | Soe
ECCB2 173 | KTB8 1100 | RIS 0 | BlSe 3% | 5L
ECCB3 JI5 | N78 15.00 | SP4| 6.00 | sBO7A 50 3
ECC85 175 | OA2 25 | SPel 400 | &% 0 | 1384
ECCE8 10 | OB2 435 | UI9 13.75 | 6BRBA 50 | 12a%7 75
ECCSl 893 | ©C3 250 | U2 250 | ¢ps7 00 | 1784 2350
ECR0 138 [ OD3 230 | L2é 250 | 6Bws 600 | |28E5 250
ECH3S  3.00 2 uiz 12,00 | 6BW7 50 | 12BY7a 300
ECH42 .50 | PC88 .50 | UABCBO 1.25 | &BZ6 5 HG7 450
ECHSI .00 | PC92 .75 | UBF89 150 g& ‘;E OFL1/2 38
ECLBO 50 | pC97 75 | UCH42 250 : P4 50 =
EC(82 150 | PC9%0 175 | UCHSI 250 | 6CBsA 250 | 3Gplo 2729
ECL8] 1300 | PCFB0 2000 | UCLB2 175 | 6CD&GA 5.00 | 3opLiz 180
Bx (el Bes e g B i dvert :
EF29 .75 | PCFBOI 250 | UL4I 350 | 6CW4 X ;
AR R AL " you see an advertisement in
. L. .l 6.50
EF! .. PCl J0 | U .15
Eé‘: “}.53 %E?o 'é% 35?0:3?333 4 EE«.HS :E sy 338 t e press, in prlnt,.on pQStel’S ora
@ R I anaR B i A8 cinema commercial which makes
EF9I 95 | PCiBs 250 | 2021 325 | gHSs 377 ; |
AR AR P ol you angry, write to us at the
1 LBOS 4CX2508 40, 6 893 ! :
EFIB4 200 | PDSO0 600 | SRAGY 350
1% R BN %%, | uy address below. (TV and radio
£ 00 | PLBI 75 | svadr 250 | gseC  soo [ 33In 1882 | I
e IR RR I |mc dmlsm e |ds i commercials are dealt with by
: P 00 | s30L2 175 | K7 00 |Z2l4A (400
iv?] 43 | Pisos 250 | éAsr. 300 | 6K8 00 | 2842 1280 the |.B.A.
ELB6 175 | PLS 150 | 6AHS 00 | 6KDE 80 | ei46a 825
B i de I8¢ 18|k 8|4k i i :
E[360 850 | PLBO2  6.00 | 6aM6 02 | 67 750 | 5B .l The Advertising Standards Authority.
EM8I 250 [ PY33 2350 | 6ANs 475 | 6LQ6 o ne 1% I an advertisement is wrong,we're here to put it right.
Open daily to callers: Mon-Fri 9 am.-5 p.m.
) nga] %n:l ‘5";;‘&;: _dcl ‘"c?;:;o%%ﬂ‘ ) 7587 18.50 ASA Ltd. Brook House. Tornngton Place. London WCIE 7HN,
erms C.W.O. only, allow ys for delivery. Tel. 7. PR
Prices excluding Quotations fo! t not listed S.AE. Tele i
VAT 2dd 15% ©  Post and packing S0p per order gas708 | “PenESe
12 Practical Wireless, May 1983
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”‘CCD

The Amcomm Hotline.

Call 01-422 9585 3Lines now

for fast delivery!

VISA

ICOM 290E =
2 mtr. all mode tcvr.
Phone for Price.

THE NEW
YAESU FT980 TRANSCEIVER

YAESU FT1 Gen. Cov.
Tevr. Call now for ex stock
fast delivery.

YAESU FT102 9 Band
Tevr. Call before 2pm for

price and you'll have it next
day.

Can you afford to buy anything
else! Write or call01-422 9585

(3 lines) for price, specification
and leaflet.

ICOM 251E 2 mtrall
mode base. We can't get
enough - call now and try us
for price and delivery.

ICOM 740 WARC Tcvr.
A host of features at a real
competitive price - call now.

TONO 7000E/9000E.
We just need your call and
it's on the way.

YAESU FT290R/
FT790R. Waiting for you
with free Nicads and Charger

ICOM IC-R70 Rcuvr.
Call us and we'll

deliver free and include an
antenna coupler.

ICOM 730 8 Band Tcevr.
Leading H.F. Mobile. Call
01-422 9585 for quote

i

ICOM T Twins IC4E/1C2E
Both ex stock. Call us now.

ICOM 720A Gen. Cov.
Tevr. Call us and we'll
put a smile on your face,

YAESU FT480R All
mode 2m tcvr. YAESU's
big success. Call us now
to make it yours.

YAESU FRG7700.
Still with free antenna tuner -
call fast - we'll deliver fast.

YAESU's Handheld
Twin FT708 and FT208

[ S0UTH HARROW
ﬂE STAY ON Ou tn!

Amcomm Services,

Middlesex HAQ 2EN.
Telephone: 01-422 9585 (3 lines)
Telex: 24263

AMCO) Y]

194, Northolt Road, South Harrow,

SHOWROOM OPENING HOURS
TUE-FRI 10.00am~-6.00pm CONTINUOU:!
SAT. 9.00am-5.00pm CONTINUOUS

ASK FOR DETAILS
S OF OUR INTEREST FREE AND
LOW DEPOSIT H.P.

Practical Wireless, May 19
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E&OE

We also stock:

DATONG, JAYBEAM, HYGAIN,
MICROWAVE MODULES TONO AMPS
TELEREADER, RSGB Publlcatlons.
HOKUSHIN, G. WHIP, TET,

TOKYO H.P. LABS
and many more.
ROTORS: CDE, KENPRO, HIRSCHMANN
SKYKING ETC.

13



Your number one source
for YAESU MUSEN

FT-980
ALL MODE HF CAT *

This incredible new transceiver incorporates the
highest level of microprocessor control ever offered
in an HF all solid-state radio. Including a general
coverage (0.15-30MHz} receiver with its own,
separate front end, this amateur transceiver offers
a new dimension in frequency control; whereby
frequencies can be entered by either front panel
keypad or tuning dial, and then scanned in select-
able steps either freely or between any two pro-
grammable limits. Twelve memories include four
with special protection, and two large digital
displays allow full flexibility and control for split
frequency operation while two meters allow full
transmitter information.

Additional controls include IF Width and Shift on
concentric controls, AMGC (Automatic Mic Gain
Control) to set microphone input threshold, RF
Speech Processor, ALC Meter Hold function, IF
Notch and Audio Peak filters, Transmit Monitor,
Noise Blanker and CW Full Break-in. Controls

UTILIZING THE NEW CAD/CAM% MANU-
FACTURING TECHNIQUES, YAESU
PRESENTS THE FT-77 AS A NEW MILE-
STONE IN RELIABILITY, SIMPLICITY AND
ECONOMY IN HF COMMUNICATIONS.
Thrifty

Featuring efficient, all solid-state, no-tune circuitry,
the FT-77 offers a nominal 100 watts of RF output
on all amateur bands between 3.5 and 30 MHz,
including the WARC bands. New CAD/CAM tech-
niques plus the simple design of the FT-77 add up
to one of the smallest, lightest HF transceivers
ever; both in your hands, and on your wallet.
Simple

The front panel control layout and operation are
actually simpler than some VHF FM transceivers,
with only essential operating controls; while the
simple circuit design leaves fewer parts that could
cause problems, Nevertheless, all of the essential
modern operating features for HF SSB and CW are
included, along with extras such as dual selectable
noise blanker pulse widths (designed to blank
woodpecker or commaon impulse noise), full SWR
metering, and capabilities for an optional internal
fixed-frequency channel crystal, narrow CW filter
and FM Unit.

AMATEUR
ECTRONICS UK

are also provided for FM Squelch and CW Keyer
Speed when the optional FM and Keyer Units are
installed.

The most important feature of the FT-9B0 is that
practically all of the above features can be con-
trolled by the user's separate personal computer,
when connected through an optional Interface,
also available from Yaesu. Where up to now the

THE SYMBOL
OF TECHNICAL
EXCELLENCE

* Cumpuler-nided Transceiver

few amateur transceivers that offered any kind of
computer interfacing at all permitted only fre-
quency control, the FT-980 permits almost total
control of all functions from a separate micro-
computer, including Mode; IF Width and Shift;
Scanner Step, Speed and Limits; and switching of
most other functions. (Microcomputers are not
available from Yaesu.)

FT-726R
VHF/UHF

Multi-
<7 bander

Reliable
Computer-aided design of the circuit boards in the
FT-77 ensures the most efficient component layout
possible in the smallest space, while automatic
parts insertion and soldering greatly diminish the
chance for human error. Reliability and gquality
control are thus improved and simplified beyond
the degree previously attainable in amateur equip-
ment. This means longer equipment life with less
chance of breakdown.

Expandable

The extremely compact size and simple control
layout make the FT-77 ideal for mobile operation,
or as the heart of a complete base station with the
optional FP-700 AC Power Supply, FV-700DM
Digital Scanning VFO and Memory System, FTV-
700 V/UHF Transverter and the FC-700 Antenna
Tuner. The competitive price of the FT-77, coupled
with the expansion capabilities presented by these
accessories, make this transceiver the perfect
choice for those new to amateur HF communica-

Combining all of the best features from Yaesu HF
and V/UHF transceivers,the FT-726R opens a new
world of operating ease and flexibility for FM, SSB

and CW on the 50%, 144 and 430/440 MHz
amateur bands. The design of the FT-726R inte-
grates the individual operating requirements of
each of the three operating modes into one unit,
and the user can then select which of the optional
plug-in band modules he desires.

The VFO-A/B scheme has ten programmable
memories, and can be tuned in 20Hz steps for CW
and SSB operation, or in selectable steps for FM.
FM tuning is accomplished by an indented tuning
knob. IF Width and Shift controls are provided for
CW and SSB operation, while both preset standard
and user programmable repeater offsets can be
selected for all modes. An optional Satellite Unit
makes the FT-726R into a full duplex cross-band
satellite transceiver.

#144 MHz Unit installed, other Units available as
options according to local regulations.

tion, or as a
practical second
rig for old-timers.
#Computer Aided V]

Design/Computer M
Aided Manufacture e

North West-Thanet Electronics Ltd. Gordon, GBLEQ, Knutsford (0565) 4040
Wales & West- Ross Clare, GW3NWS, Gwent (0633) 880 146
East Anglia- Amateur Electronics UK, East Anglia, Dr. T.Thirst (TIM) G4CTT

Norwich 0603 667189

North East—- North East Amateur Radio, Darlington 0325 55969
Shropshire- Syd Poole G3IMP, Newporl.Salop 0952 814275

For full details of these new and exciting models, send today for our latest
SHORT FORM CATALOGUE. Allyouneed do loobtain the latest intor-
mation about these exciting developments from the World's No.1 manu-
facturer of amateur radio equipment is to send 36p in stamps and as an
added bonus you will get our credit voucher value £3-60-a 10 tot winner !

As factory appointed distributors we offer you-
widest choice, largest stocks,quickest deal and
fast sure service right through-

14 Practical Wireless, May 1983
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FAST /Mll

HO1 Mini baam 'IOJ"'I 5/20m 2 ele. 1kW TBA (4.00]
c4 Vartical 10/15/20m . ..... 4850 (3.00
GAMH Mini beam 10/15/20 . B5.00 (4.00)
KTLM-4 Gutter mount/Cable ussv 50239 6.90 (0.50)
. . . DATONG PRODUCTS
PC1 50KHz to 30MHz roceive converter 137.42 (0.50)
BY ERE"'T nnnu nn c VLF Very low freq. converter . . . . .. 29.90 (0.50)
H Eu “E FL1 Frequency agile audio filter. . . . . 79.36 (0.50)
FL2 Multimode sudio filter . . . ... . 89.70 (0.50)
ASP/A Auto RF speach clipper (YAESU) . B2.80 (0.50)
A NT E N NA ASP/B Auto AF speech clipper (TRID) . . . 89.70 (0.50)
D75 Manual RF speech clipper . . . . . 66.35 (0.50)
RFC/M RF speech clipper module . . . .. 29.90 (0.50)
SYSTEMS 070 Morse tutar . . . ... ... ... 56.35 (0.50)
AD270 Active dipole RX ant. indoor] . . . 47.156 (0.50)
AD370 Active dipale AX ant. [outdoor} . . 64.40 (0.50]
MK Morse keyboard . . .. ....... 137.42 (0.50)
DC144/28  2m converter ., . . . . cee.  39.67 (0.50)
RFA Broadband nreamphher Wi 33.92 (0.50)
MPU Mains powerunit . .. ....... 6.90 (0.50]
MICROWAVE MODULES
Transvertars
MMT28/144 10m transverter . ... ....., 109.95 (2.50)
MMT70/144  4mransverter ... .. ..... 118.95 (2.50)
MMT432/144R 70cm transverter . . . . ... .. 184,00 (2.50}
MMT1296/144 23cm transverter . . . . .. .. . 184.00 (3.00}
MMT70/28 4m wansverter . .
5 L 1 MMT144/28 2m transverter
= MMT432/285 70cm wransverter . . .. . . ...
AXZ10N 10 ele. yagifor Zmcrossed .. .. 74.96 (nfel  Linear Amplifiers
HB10F2T 2ele. 10m mono band beam . . . §1.50 (nfc)  MML28/100S  10m 100W linear amp. . . . . .
HB10OF3T Jele. 10mmono band beam . .. 7495 (nfc) MML70/508 4m 50W linear amp.
HB15F2T 2 gle. 15m mono band beam . .. 60.66 (n/c) MML70/1005  4m 100W lingaramp. . . . . . . %
HB16FAT 3ele. 1ISmmonobandbeam . .. 93.46 (nfc)l  MML1,34/30LS 2m 30W linear amp. 1-3Win. 69.95 (2.50)
HB15M25P . 6950 (n/c) MML144/505  2m 50W linearamp. . . . . . . .
HB15M35P isize 15m3ele........ 10230 (nfc) MML144/100LS 2m 100W linear 1-3W in .
HB34D 4 gle. tri band beam 10/15/20m . 222.90  (n/c) MML144/100S 2m 100W linear 10W in
HB335P 3 ele. tri band beam 10/15/20m . 192.50 (n/c) MML432/50 70cm 50W linear amp.
HB35C Triband array 10/18/20m . . . . . 28395 ([n/c]  MML432/100 T7Ocm 100W lingar amp.
HB3ST Sele. 10/15/20m . . . ....... 27860 (n/c)  MML1296/10 23cm 10W linear amp. . .
MVIBH Vartical for 10/15/20m . . . . 3789 (nfc)  MML432/30  70cm 30W linear amp. 1-3Win  99.00 (3.00)
MVABH Vertical for 10/15/20/40m . . . .. 48.90 (n/cl Converters
MVSBH Vertical for 10/15/20/40/80m . . .  63.95 (n/c) MM 1000KB ASC11 morse converter with
MLA4 Loop antenna 10/15/40/80 . . . . 106.60 (n/c] keyboard . . . . . . 89.95 (3.00]
Q22 Phased 2 ele. swissquad 2m . .. 58.95 (n/el  pMma001 RTTY to TV converter . . . ... 189.00 (2.50)
5QYoe Gele.quagi2m . .......... 45.75 (n/e) MMA4001KE RTTY transceiver . 269.00 (2.50)
sSQayos Bele.quagi2m . ... .. .... 52,76 Infc)  MM40D0DOKB RTTY transceiver with kevbaard 299.00 (4.00)
HB210s 10 ele. dual driven yagi 2m . . .. 47.99 (nfc)  MMC28/144  10m to 2m converter . . . . . 29.90 (1.00)
TE214 14 ele. long yagi 2m 74.40 ([nfc)  MMC50/28  6m to 10m converter 29.90 (1.00]
55L720 9x2ele (18 slotfed 70em . . .. 77.20 (n/c) MMCT70/28 4m to 10m converter 29.90 (1.00)
HB235P 2 sle. tri band beam 10/15/20m . 135.60 (n/c) MMC70/28LO  4m to 10m with LO . 3290 (1.00)
55L218 9x2ele (18)stotfed2m . .. . . 144.79  (nfe) MMC432/285 70cm to 10m converter . . . . . 37.80 (1.00)
TPH2 Phasing harness 2m . . . . . .. 17.26  (n/c] MMC432/1445 70cm to 2m converter . . . . 3780 (1.00)
avuio 10 ele. quagi 70em . . . . . . .. 67.90 (nfe)  MMC435/600 UHF ATV converter. . ...... 27.80 (1.00)
50007 70cm 2 ale. phased swiss quad . 66.99 (nic) MMC1296/28  23cm to 10m converter 34.90 (1.00)
sa10 Sw!'ss quad10m. . ......... 97.50 [n/c) MMC1296/144 1296MHz low noise converter , 69,95 (1.00)
5015 Swissquad 15m. .. ... ..... 106.90 (nfc)  MMK1691/137.51691MHz meteosat converter . 129.95 (2.50)
YAESU ANTENNAS Morse Talkers
Base MMS1 Maorse tutor 2-20WPM Side t1one 115.00 (2.50]
RSL145GP  § wave baseant.2m . , .. .. 2120 (1.50) MMS2 Morse tutor {advanced)
RSL435GP  § wave co-linear 70em . . . . . . . 31.60 (1.50) 6-32WPM + speak back . . . 169.00 (2.50)
HF Mobile. Amateur TV
RSL3.5 3.5MHz resonator & whip . . . . 12.21 10.50) MTV435 70cm 20W (PSP) transmitter 143.00 (2.50)
RSL7.0 7.0MHz resonator & whip . . . . . 11.80 (0.50) MMC435/600 Converter ATV UHF output . . . 27.90 (1.00)
RSL14.0 14.0MHz rescnator & whip . . 11.45 (0.50) Preamplifiers
RSL21.0 21.0MHz resonator & whip . . . . 11,20 (0.50) MMAT44Y 2m preamp RF switched . , . . . 34.90 (1.00)
RSL28.0 28.0MHz resonator & whip . . 11.00 (0.50) MMAZ8 10m preamp . . < 16.95 (1.00)
RSL2A Mast to suit above 5.00 (0.50) MMA1296 23cm preamp . 3490 (1.00)
RSM2 Gutter mnunu’Feede:{PdsE Fraguency Countars
suil above .. 10,94 (0.75) MMDBE50/500 S00MHz digital meter .... 75.00 (1.00)
VHF Mobile MMDEOOP 600MHz pre scaler . . . . .. .. 29.90 (1.00)
RSL145 2m § wave fibreglass whip . . 12.10 (0.50) MMDP-1 Probe. . . ... v .. 1450 |0.50)
RSL1455 2m § wave steel whip foldover . . 9.25 (0.50) Filtars
RSL15055  2m } wave PL259 shock spring . . 390 (0.50) MMF144 2mband pass 40Wmax. . ... 11.80 {(1.00)
RSM2 Gutter mount/Feeder/PL259 MMFa52 70cm band pass 40W max. . . . 11,90 (1.00)
IRSL145) . . . . 10.94 (0.75]  Various
ASM4AM Heavy duty magu"Femm.-'PLZSS 13.26 (1.00) mms3sq 384MHz signal souree . . . . .. 29.90 (1.00)
UHF Mobile MMR16/10 15db 10W anenuator 11.80 (1.00}
RS5L45635 1 wave antenna . ... 15,60 {(0.50) |.|| MOUND MORSE KEYS
ANTIFERENCE ANTENNAS K702 Up down keyer marble base . . . . 24.50 1(0.50)
VHF Mobile m(?oa Up down keyer . 16,68 (0.50)
TAP3009 i wave 3db snap-in hinged whip 11.42 (3.00) HK705 Up down keyer . . . ... 12,50 (0.50)
TAP3ETT7 1 wove 3db snap-in shock coil . . . 15.64 (3.00) HKT06 Up down keyer teaaaa 1375 (0.50)
TAP3002 § wave unity gain snap-in HK708 Up down keyer ... 1196 (0.50)
hinged whip . . . . . e B8.81 (3.00) HKBOB Up down keyer matblu Dasa . 39.57 (0.50)
UHF Maobile ME704 Twin paddle keyer . . . .. 1095 |(0.50)
TAP3462 over  wave 3db - 9.89 (3.00) MK705 Twin paddle keyer marble Base .. 22,00 (0.50)
TAP3697 Eouar 1 wave 5db . 18.40 (3.00] MOULDINGS
K220 Mag mount/Feeder to suit above . 10.73 (2.00) IK lambic kayer . . 19,95 (0.50)
Please send your order direct to Dept. SH at our main address
below, including carriage charges where applicable and your full
delivery address.

Amateur Electronics UK - Oaiiah S
504-516 Alum Rock Road-Birmingham 8

'l'elephone 021-327 1497 or 021- 327 63‘3 All pric:;_li_nciuds
Telex:334312 PERLECG

Slmply phone or write and leave the rest tous

TOKYO HY POWER

HC150 HF ATU SWR/Power mater

200WPEP ............ 62.50 (n/c)
HC2000 HF 2kw ATU SWWF'mver meter

6 POS ant. switch. 6 to 1 vernier

high Q coils 2kW peak 1kW

CORMIMUIDNE 4 s isneia 276.66 (nfc)
9502 Channel master med duty

uptoBele. ............ 57.00 (3.50)
9523 Alignment bearing for 9502 | . 16.81 [1.25)
KR40O Med/Heavy duty 180° meter

linc. lower casting) . . . ... .. 90.85 (3.50)
KR40OORC Med/Heavy duty 360° meter

Load 200Kg 14°-2" masts . . . 114.94 (3.50)
CASTING Lower casting set (400RC) . . . . . 15.00 (1.25)
KRBOORC Heavy duty 360° meter

Load 200Kg RotB00Kg/cm
Brake 4000Kg/cm 14"-2"masts 163.30 (3.50)

Antenna Switches

SA450 S02389 connectors 1 in2 out . . 9.75 (0.50)
SA450N “N" type connectors 1in 2 out 12.75 (0.50)
Baluns
BLSOA RAK 50 ohm ferrite BALUN 1:1

1.8-3BMHz kW . . . ... ... 12.88 (1.50)
BL-40X% Balun2KPEP 1.1 .. ........ 1152 (1.50)
Dummy Loads
T30 30WDC500MHz PL259 ..... 6.61 (0.50)
Ti00 100W DC 500MHz 50233 . ... 2012 (1.00)
T200 200W DC 500MH2 50239 . ... 31.36 (1.50)
T210 Wide band 10W 1.2G-2.4G 24.650 (0.75)
AWO5S Pocket RF wattmetar 5W up to

S500MHzBMNC. .. ... 00 .. 19.75 (1.00)
Filtars
AKD Hi-pass blocks 0-200MHz RF

interference 1o UHF above
400MHz. . .. .......... 5.50 (0.50}

Linear Amplifiars

YAESU
FL110 HF 160/80/40/20/15/10m 100W

(10W drive) . : 5 155.25 (n/el
FL2100Z HF warc 1200w PEP SSB

TkW CW, 400W AM/FM/FSK . 449.00 [nfel
FL2010 2mVHF 10Wlinear . . . ... ... 54.00 (nfc)
FL2050 2m VHF 50W linear 10W drive . . 115.00 (nfe)
FL7010 70cm UHF 10W linear . ... ... 91.00 Infc]
TOKYO HY POWER
HL32V VHF 30W linear 1-5W drive

HI-LOW output . . , . . .. -~ 53.50 (nfe]
HLB2V VHF linear preamp output melar

2-12Win35-B5+0ut. .. ... 14450 (nfc)
HL160V VHF linear preamp output meter

1-10Win 160W=sout. .. .. . 242,40 (n/c)
HLa5U UHF linear preamp 2-15W in

10-45Wout . . ... 11975 Infe]
ADONIS MICROPHONES Mnbl.llfﬂan
MM2025 Maobile safety mic. (non scanning) . 23.00 (1.00)
MM202HD  Mobile safety mic. (scanning) . . . 30.00 (1.00)
AMS502 Desk mic. [compressor selectable]  45.94  (1.00)
Miscellansous
Mutac
SNL144S 2m preamp AF switched . . . . . . 33.80 11.00)
RAPCB 144UB FT221/225 front end board  64.50 (1.25)
Ni-cads
An AAsize Ni-cad . ... . ... AR 1.00 (0.200
C CsizeNicad , . ..... 2.40 (0.30)
NC1850 Mi-cad charger (4 x C or 4 x Ml 9.50 (1.00)
DRAE PRODUCTS
DRAE4 4ampPSU . .. ....... . 30.75 (2.00)
DRAEG 6 amp PSU S...... AB.00 (2.50)
DRAE12 12ampPSU . .. ...... ... 7400 (3.00)
DRAE24 24 amp PSU ..... 105.00 (4.00]
DHAE WM 135-450MHz wavemeter . . . 27.50 (1.00)

N Connectors (Silver Plated)

N58 “N” Male connector RG58 . . . . . 2.25 (0.25)
N8 “N" Male connector RGB . . . . . . 2.40 (0.25)
N30B "N T adaptor (three female) . . 2.40 (0.25)
N307 “N” L adaptor (1 male 1 female) 2.40 (0.25)
N306 “N" Double female adaptor . . 1.0 (0.25)
N310 “N" Double male adaptor . . 2.50 (0.25)
NB304 "N Famale to BNC male adaptor 2.10 (0.25)
N402 "N” Plug to 50239 . » 2.06 (0.25)
N403 “N" Socket to PL259 . s 200 (0.25)
N4D4 “N" Socket to 50239 . : 1.80 (0.25)
Spenkers/Headphonas
Various
RTB50 4 phm, B8 ohm 3W nom BW max 6.50 |(0.50)
MSE0 3W nom SWmax . . . .. v 7.50 (0.50)
52 Headphanes (cobalt magnalsl 575 (0.50)
YAESU
YHES Headphones Low Z . . . 10.00 (0.50)
YH77 Lightweight headphones Low Z 10.00 (0.50)
SWR/Powar Metars
YAESU .
Y5200 52.90 (n/c]
¥52000 69.79  Infc]
Othar Makes
RF2000 Twin meter 3.5-150MHz F/Scale

200/2000W , ... .. 18.25 (1.00)
YMIX Twin meter 3.5-150MHz Ff’S:alc

120r 120W . 14.89 (1.00)
Sensor 500 1.8-160MHz 5/ EIQI'EOOW 37.08 (1.00)
T430 Twin meter 144-430MHz 3485 (1.00)
T435 Twin meter 144-435MHz 39.10 (1.00)

Opening hours: 9.30 to 5.30 Tues. to Sat. [Eaaierms

to alteration without

continuous - CLOSED all day Monday. notice.

sanciavcano BEU attractive H.P.

| A E terms readily
m available for on-
the-spottransactions. Full demon-
stration facilities. Free Securicor delivery.

Practical Wireless, May 1983
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«w. THE ENFIELD EMPORIUM .....

ANTEN NAS WE STOCK THE FULL RANGE OF H OTATDRS
ASP — Jaybeam — Tonna — @ ICOM Kenpro — Diawa —

Cue Dee Hirschmann
Now in stock EQU'PMEN;R‘E'\R,::'L'AQEE“ ESSORIES Large selection in stock
b T

e

~ | ADONIS
TONO T R I o g Boom microphones

Linears — RTTY Decoders — (Substantial reductions on available for
Morse Decoders — Trio prices for personal TR2500 — IC2E —
Full range available callers) Yaesu 208/708

SecondhandEquipment Full range of The Emporium Club
The Emporium Radio Club

We always have a large )
selection of secondhand YAESU — Callsign G6SYG — meets
equipment in stock ( every Friday from 6 o’clock

Please phone for details. f equipment available onwards — Everybody welcome

Vo6 SPECIAL OFFER — Only £7.50 inc. p+p.
il Slim Jim — Collapsible to 20 inches — can be mailed.
AND NOW PAR T Ex CHANGES WELCOME Stamped Addressed letter for brochure etc.

All prices include VAT. Goods normally despatched by return, but please allow up to 7 days.

281 HERTFORD ROAD, EDMONTON NO9.
Telephone (01) 804 0128 e |

Buses 249, 279 and 149 stop outside the door.

10 MERTON PARK PARADE,

KINGSTON ROAD, LONDON SW19
(JUNCT. MERTON HALL RD)
TEL. 01-543 5150
01-543 4212

\@ THE CQ CENTRE

LARGE
SELECTION
of lashing kit

URGENTLY
REQUIRED
Working or not

PRODUCT
30 foot mast

YAESU-ICOM

Standard-FDK MORSE TAPE

telescopic Azden-Jaybeam Inc. 2 simulated all s/hand eqpt. Poles-Clamps
ideal for Weiz-D:iwa Morse Tests Try us last Rotators-Cable
portable use Tono-SMC when selling Jaybeam-Tet

£28.00

PRODUCT
23cms A.T.V.
Receive converter
just plug into
your home TV.
£29.50
Inc. P+P

£299.00 also the
new Magnum
VHF Receiver
Lo-hi Band
£99 Inc.

Daiwa Cross
pointer meters
antenna tuners,
etc.

Complete with
4 metres co-ax

ACCESS

CREDIT NOW OR LOSE IT FULL RANGE BARCLAY
AVAILABLE fﬁggﬂ's& “é';gf New 10m fm of the ETC.
up to £1000 Full range now mobile rig. The Microwave Module MAIL AND
through available Rg‘%er;fgo Products TELEPHONE
Lombard i Available SERVICE

Tricity (P+P £2)

LONDON’'S NEWEST AND BRIGHTEST EMPORIUM

Please allow 7 days for delivery
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IT MAY SEEM STRANGE to bring in changes in a magazine dated
May, but this happens to be the first issue published in our new
financial year. We've been looking very carefully at what we offer
our readers, and have decided to continue our recent trend, away
from “plastics gimmicks” towards the printed word. We know our
Datacards, like “Resistor/Capacitor Colour Codes” this month, are
very popular with many of you, as are some of the charts we've
done, but there aren’t all that many topics warranting that sort of
treatment, and we thought we could spend the money better some
other way.

With the growing interest in specialist modes like RTTY, TV both
fast- and slow-scan, microwaves and satellites, we decided the
best thing to do was to add more editorial pages to the magazine.
This will let us give more regular coverage to these subjects, plus
computing-in-radio, features for beginners, etc.

This month you're getting a bonus, a Datacard and extra
editorial features! In future issues, we'll be fitting in extra pages
wherever we can, but your ideas for any really useful Datacards or
charts are always welcome.

i

I have never been able to understand what it is in the UK
Amateur Licence B which prevents its holders from working
crossband to an h.f. station. The licence does say that “The Station
shall be used only with emissions . . . and within the frequency
bands specified in the Schedule . . .”, but it seems reasonable to
assume that this limitation applies only to transmission. After all,
the Wireless Telegraphy Acts authorise any UK citizen to listen to
“licensed amateur stations” without limitation as to frequency. Or
do you forfeit some of your rights as a citizen by taking out an
Amateur Licence?

The UK Radio Amateur is faced with the task of trying to comply
with rules and conditions laid down in his Licence, in the
Telecommunications Convention and the Radio Regulations, and
with interpretations which have been issued from time to time via
the RSGB. Some of these rules seem to conflict, some seem not to
make a great deal of sense when considered logically, and nowhere
are they gathered together in one place for the benefit of licensees
in general and newcomers to the hobby in particular. The need for a
total revision of the Amateur Licence becomes more urgent every
day—I hope that it will be completed soon.

Lomment =

Operation under the 50MHz limited licences scheme is now in
full swing in the UK (see our On the Air feature in this issue). The
geographical distribution of the licensees struck me as a little
strange, and it would be interesting to know the guidelines used in
selection. The comment in the GB2RS news of February 6 about
crossband working to 50MHz stations being limited to holders of
Amateur Licence A was intriguing in its wording—"those with
Class B licences may not (work crossband) since 50MHz is not

open to them.”

@

QUERIES

While we will always try to assist readers in
difficulties with a Practical Wireless project,
we cannot offer advice on modifications to
our designs, nor on commercial radio, TV or
electronic equipment. Please address your
letters to the Editor, ‘‘Practical
Wireless’’, Westover House, West
Quay Road, Poole, Dorset BH15 1JG,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components for our projects are usually
available from advertisers. For more dif-
ficult items, a source will be suggested in
the “"Buying Guide” box included in each
constructional article.

PROJECT COST

The approximate cost quoted in each con-
structional article includes the box or case
used for the prototype. For some projects
the type of case may be critical; if so this
will be mentioned in the Buying Guide.

INSURANCE

Turn to the following page for details of
the PW Radio Users Insurance Scheme,
exclusive to our readers.

Practical Wireless, May 1983

CONSTRUCTION RATING

Each constructional project will in future be
given a rating, to guide readers as to its
complexity:

Beginner

A project that can be tackled by a beginner
who is able to identify components and
handle a soldering iron fairly competently.
Generally this category will be used for
simple projects, but sometimes for more
complicated ones of wide appeal. In this
case, construction and wiring will be dealt
with in some detail.

Intermediate

A project likely to appeal to a wide range of
constructors, and requiring only basic test
equipment to complete any tests and ad-
justments. A fair degree of experience in
building electronic or radio projects is
assumed.

Advanced

A project likely to appeal to an experienced
constructor, and often requiring access to
workshop facilities and test equipment for
construction, testing and alignment. Con-
structional information will generally be
limited to the more critical aspects of the
project. Definitely not recommended for a
beginner to tackle on his own.

www americanradiohistorv com
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SUBSCRIPTIONS

Subscriptions are available to both home
and overseas addresses at £13 per annum,
from *‘Practical Wireless'' Subscription
Department, Room 2816, King's Reach
Tower, Stamford Street, London SE1
9LS. Airmail rates for overseas subscrip-
tions can be quoted on request.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at £1 each, including post and
packing to addresses at home and
overseas.

Binders are available (Price £5.00 to UK
addresses, £5.25 overseas, including post
and packing) each accommodating one
volume of PW. Please state the year and
volume number for which the binder is
required.

Send your orders to Post Sales Depart-
ment, IPC Magazines Ltd., Lavington
House, 25 Lavington Street, London
SE1 OPF. All prices include VAT where
appropriate.

Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.
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W Rabio Usens INsurance ScHeme

Practical Wireless Radio Users Insurance Scheme was devised by Registered
Insurance Brokers B. A. LAYMOND & PARTNERS LIMITED following consultation
with PRACTICAL WIRELESS to formulate an exclusive scheme designed to meet
the needs and requirements of: Amateur Radio Enthusiasts ® CB Radio Users @ Taxi
Companies and Fleet Users with Radio Telephones. A copy of the Policy can be
inspected at the offices of B. A. Laymond & Partners Ltd., or of Practical Wireless

in Poole.

SPECIANEEATURES

@ All Risks Cover ® "New Lamps for Old” Cover (as defined in policy) ® Index Linked Cover to combat inflation ® Includes Personal Liability
cover against damages payments of up to £500000 to members of the public ® Licence protection—covers legal costs arising from any breach
of your licence conditions ® Equipment covered anywhere in the UK, Channel Islands and Isle of Man, but not Northern Ireland and Eire ® Fixed
Antennas (Aerials) covered ® Frequency, Power and SWR Meters and similar radio-related test equipment covered @ 30 days cover on V\festern
Europe included Free of Charge @ Absolute Security as this scheme is underwritten by a leading member of the British Insurance Association on
the London Insurance Market @ Practical Wireless' radio receiver and trans-

mitter projects covered (when stated in feature) @ Available to Clubs and MOBILE/PORTABLE EQUIPMENT
Organisationst @ Available to Companiest Cover for property contained in vehicles is subject to a Limit of Liability of
tWrite directly to B. A. LAYMOND & PARTNERS LTD, for a special application £250, increased to £750 where the vehicle is protected by a reputable
form and full details enclosing the coupon below. audible alarm, correctly set and operational.
When the vehicle is unattended, mobile equipment secured so that tools
B. A. Laymond & Partners Ltd., Practical Wireless and the Underwriters or a key are required to remove it must be disguised or concealed from
wish to make it clear that it is an offence to instal or use a radio transmitter view. Portable and mobile equipment not so secured must be placed in a
in the UK except under the authority of a licence granted by the Secretary of locked boot or otherwise concealed from view, or removed from the vehicle
State and it is not their intention to provide cover for or to encourage or entirely. Equipment not in a secure building or vehicle must not be left
condone the illegal use of CB and/or other communications equipment. unattended.

HowaNMuchWil jifCos Ty

Claims will be settled after deduction of an excess in the following manner:

Sum to Insure £1000 | £3000 £5000 Type of Loss Excess
Anaust remiun £20 £35 £45 From saloon cars and hatchbacks with fully concealed 15% of claim
luggage compartments (minimum E£25)
The: presiiinfa. chisrgad on siims lnsirsd in pratselacied From estate cars, vans and hatchbacks without concealed 25% of claim
B I t ini £25
bands. Thus equipment totalling £3750 would be in the 10gage compartments {minimum )
band up to £5000, and the premium would be £45. Quota- All others: Sums insured up to £3000 £25
tions for larger sums available on application. Sums insured up to £6000 £50

HoWAloYnSUTE

Complete the application form below to obtain immediate insurance cover. Photocopies will not be accepted

— —— — — —— — — — N — — — — N — — — — — — — — — — — — — — — — — —

APPLICATION FOR PRACTICAL WIRELESS RADIO USERS INSURANCE SCHEME PW5/83
I Name in full (State Mr, Mrs, Miss or Title)

| Address )
' Post Code I
I Occupation Age Phone No. (Home) (Work) 1
I |/We hereby apply to insure the equipment detailed below j
Manufacturer's 3 Description of equipment to be insured VALUE ;

Name Modé) Serial No. e.g. Base station; Mobile; CB; etc. £ I

1

1 1

2

BLOCK LETTERS

3 | Antennas (Aerials), s.w.r. meters, etc.

Please continue list of equipment on a separate sheet if necessary TOTALSUM TO INSURE £

DECLARATION: |/We hereby declare that: 1. The sums insured represent the full replacement value of the equipment. 2. |/We have not* had insurance
cancelled, declined, restricted, or other terms imposed in any way other than the normal Policy terms. 3. This proposal shall be the basis of the contract and
that the contract will be on the Underwriters normal terms and conditions for All Risks and Legal Costs/Expenses cover unless otherwise agreed. 4. |/We
have not* sustained any loss or damage to any radio communications eguipment or been involved in litigation relating to use of radio equipment during the
past three years, whether insured or not, 5, All the above statements made in connection with this proposal are true and no material information has been
withheld. 6. |/MWe understand no liability shall attach until this proposal shall have been accepted by Laymond's and the premium paid in full and a
Certificate issued. * If you have, please give details on a separate sheet.

I Date Signed Rush us details of PW Club Insurance O
PW Company Insurance O
DELAY IN ARRANGING COVER COULD COST YOU A GREAT DEAL OF MONEY. COMPLETE THIS APPLICATION AND POST WITH l
YOUR PREMIUM MADE PAYABLE TO "LAYMOND'S" NOW. ADDRESS TO: PRACTICAL WIRELESS ( INSURANCE ), B. A, LAYMOND
& PARTNERS LTD., 562 NORTH CIRCULAR ROAD, LONDON NW2 7Q2Z. TELEPHONE:01-452 6611.

— — — —— — ———— —————— —— ——— — —— — — — — — —— — — —
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From our expenance of the fh'st year 1 3
‘the PW Radio Users Insurance Scheme, several
_changes in the conditions of the Policy are being
=_made ‘with effect from 1 Mav'1983 o :
~ These changes mostly affect the use of radib
_ment either portable or mobile, ‘when the rish
is pamcutarly ‘high: Details’ are given o the ( Dpo
~page, which also shows the revised bands forSnrﬁ
o sured and Prem:ums.

i e wa ' ¢ ..
sure all theur equapment whether it was used t hama, :
-out portable, or in the car. In fact, they've. mostly
preferred to cover only their mobile and portable ear,
! -where the risk is highest, ‘and rnaybe undsrstandably
S0, though PW RUIS does give “new lamps for old”
~cover, which most household contents policies do not.
- Unfortunately, it's a fact of life that i msuranc of hig
risks demands: higher prem:ums e il :
~ We did look at the idea of having two separate
= :_pollcies ‘one for equipment used only at home and
- another giving mobile/portabl _cover but it bega 'to"
y.:-i_get ;athe: ton complicated,/ j : :

: amtude that once they ve lnsured their. radio eqt n-
mem. thev no longer need to look after it themse 3 ;
~ We've had people leaving a hand-held transceiverin

:; tha mlddle of a pubhc park. when thay ran for helter

Practical Wireless, May 1983
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RSGB Correspondence

Sir: It is not surprising that Mr Copley-May got no response
on reciprocal licensing if he rang the bell at 28 Doughty
Street!

More seriously, is it not time that, instead of fostering
internecine squabbles in public the like of Mr Harada, Mr
Copley-May and Mr Dilley—if they feel they represent
"grass roots” feelings, got off their high horses (or should it
be asses?) and did something constructive for the Society
and amateur radio rather than simply uttering public con-
demnations? . .

True the Society has its warts and blemishes; physical and
staffing constraints at Doughty Street have precluded ex-
cellence. The News service effectiveness is curtailed by both
the HO "vetting” procedure and the antics of amateurs
themselves (by jamming frequencies in use).

Amateur radio is inexorably tied-up with politics at
National and International level by its very nature and if the
authorities (HO and military) choose not to communicate
with an amateur society (or even with each other) it is
hardly the Society's prerogative to demand attention. Of
course, strong views have been expressed on such mat-
ters as frequency allocations, use of slow c.w., cable TV, in-
terference and planning permission, but it is not right to
blame the Society if authority chooses to ignore such views,
especially when authority is under duress from vested, com-
mercial interests. lllegal operation and delays in licence issue
are matters for authority to settle—we can only point out
shortcomings and request action.

If individuals are incensed by such things then | would
suggest they personally contact their MPs—this is how the
CB lobby succeeded! (Pester might be a better word.)

It is strange how enthusiasm evaporates when the “grass-
roots” member is asked to make a commitment of time (and
often money) to the cause of amateur radio by actually
doing something for the Society. When did you, the reader,
last attend an area, regional or annual general meeting or
partake actively in Society affairs other than rallies? How
about RAYNET, Repeater Groups, offering lectures to af-
filiated societies, running an RAE or Morse class? One could
go on endlessly.

What is manifest to me (as an active member of the
Society) is that Saint Apathy rules supreme and fosters
destructive mal-content at grass roots.

To quote Winston Churchill. “We must all pull together.”
What hurts about the present attitudes and viewpoints is
that a few do the pulling and many just pull to pieces. The
critics of the Society are hereby challenged to change their
Society by doing, not saying: you elect the officers!

M. W. Dixon G3PFR

Secretary RSGB Microwave Committee
Chairman UKFM Group (Western)
Ordinary amateur!

Spares

Sir: Is it possible either your magazine or your readers could
let me know where | can obtain dial lamp bulbs for an ex-US
forces BC-348 receiver. The bulbs (2) are LM-27.
| am also having great difficulty finding a calibrated dial
for my ex-RAF R1155 RX (L or N model).
C. M. Duncan, Roadside Cottage,
Hoswick, Sandwick, Shetland
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Radio Netherlands

Starting at 0600UTC, 30 April 1983,
Radio Netherlands is planning to
operate a special amateur radio station
for 24 hours from its studio centre in
Hilversum, Holland. This year marks 55
years since regular broadcasts began
from the Netherlands to what is now
Indonesia. Since amateurs have been
involved in the pioneer work of both
domestic and international broad-
casting, the station feels it rather ap-
propriate to involve them in a project

tied in with World Communication
Year 1983.

A special callsign has been applied
for and full details will be given in the
Tuesday communications magazine for
s.w.l.s, Media Network. Times of
transmission are listed in the table, or
for details you can write to: English
Section Radio Netherlands, PO Box
222, 1200 JG Hilversum, The
Netherlands. A special QSL card will be
issued for listeners managing to hear
the special station.

Time (UTC) Target Area Frequencies (kHz)
0748 New Zealand & Australasia 9770,9715
0848 New Zealand & Australasia 9715
0948 Europe 15560, 11930, 9895,
6045, 5955
1348 Europe 17605, 11930, 9895,
6020, 5955
1448 South East Asia 11740, 17605, 21480
1848 East & Central Africa 6020, 11740
2048 West & Central Africa (also 21685, 17695, 15220,
audible in Europe) 11930,9715
0248* Eastern United States & 9590, 6165
Canada
0548 Western United States & 9715,6165
Canada

*Friday UTC but Thursday in target

Rallies and Events

Maidstone Amateur Radio Society
have organised their 1983 Mobile
Rally for Sunday 1 May, starting at
1100hrs, at the YMCA Sports Centre,
Melrose Close, off Cripple Street,
Maidstone, Kent.

Their last rally attracted over 1 000
people and this year the demand for
space from the trade has been so good
that they are increasing the show area.
All the usual features will be there, in-
cluding talk-in on S22 by GB2YSC,
bring-and-buy stands and bookstall
etc., plus special items to interest the
whole family.

The admission fee is only 50p and
car parking is free. Further information
from: G4FOE, QTHR.

The Swindon Radio and Electronics

Rally, organised by the Swindon and
District Amateur Radio Club, will be
held on Sunday 15 May, starting at
1000hrs, at Park School, Marlowe
Avenue, Swindon.

Talk-in will be available on S22 and
SU8B/GB3TD and there will also be

demonstrations, hobbies and handi-

crafts, bring-and-buy stall, trade stands
and refreshments. Also included are
stands of general interest for the whole
family, and once again there will be a
film show and other attractions
specifically for the children.

Car parking is free and admission
will be only 50p. Further details from:
Rally Organiser, K. A. Saunders
G8SFM, Tamarisk, Tetbury Lane,
Leighterton, Gloucesterhire GL8 8UP.
Tel: (066 689) 307.

Microwave Round Table

If you are at all interested in any aspect
of the r.f. spectrum above 1GHz the
next in the popular series of microwave
round tables to be held on Sunday
17 April at the IBA Engineering HQ at
Crawley Court near Winchester should
not be missed.

Meetings take the form of an infor-

20

mal gathering of people interested in
operation on the amateur bands above
1GHz—all are welcome. The venue
will provide an ideal opportunity to ex-
amine equipment that has been built
for microwave operation, evaluate your
own equipment on an extensive range
of test equipment and generally swap
ideas.

www americanradiohistorv. com

Radio Luxembourg—
50 years old

Radio Luxembourg (English Language
Service) is into its 50th year, but due to
the particular nature of the programm-
ing, which has been sponsored over
the 50 years, the majority of archive
material such as recordings have dis-
appeared into the hands of private
collectors or old advertisers. Radio
Luxembourg would be particularly
interested in obtaining any such
recordings relating to the 30's, 40's
and 50's. They would also like to
locate any other memorabilia such
as old QSL cards, photographs, pro-
gramme schedules and especially diary
information related to their " initial
broadcasts in 1933. Any information
should be sent to, Tony Fox, Radio
Luxembourg, 38 Hertford Street,
London WT.

2-metre f.m. Contest

The Stevenage and District Amateur
Radio Society will be running a 2-
metre f.m. contest on Sunday 10 April,
1983 between 1300 and 1700GMT in
the 144.500 to 144.-845MHz and
145.200 to 145-575MHz sections of
the band.

The contest is open to members and
non-members of the society and there
will be three classes of entry: 1. Sta-
tions running up to 25 watts output; 2.
Stations running more than 25 watts
output; 3. Short Wave Listeners.

Further information is available, in
return for an s.a.e., from: The Contest
Secretary, Bernard Dean G6NZC, 82
Lingfield Road, Stevenage, Herts SG1
5SN.

1983 EDXC Conference

The 1983 European DX Council Con-
ference, the annual meeting point for
international broadcasters, technical
staff and DXers, is to be sponsored by
Marconi Communication Systems Ltd.
based in Chelmsford, Essex.

The Conference, which will be
organised by a British shortwave
listeners’ club, the DX Association of
Great Britain, and hosted by the BBC's
External Services, will take place on 20
to 23 May 1983 at the London Penta
Hotel in Cromwell Road, Kensington,
West London.

Many prominent international
broadcasters will attend this annual
Conference, and further information is
obtainable from: European DX Council,
PO Box 4, St Ives, Huntingdon, Cambs.
PE17 4FE.
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Introduction to Amateur
Radio & SW Listening

Over the last three years an introduc-
tory short course to amateur radio has
proved so successful that the
organisers are running it again at two
‘centres in Nottingham.

The syllabus includes an outline of
the RAE, some basic theory, receiver
operation on the amateur and broad-
cast bands, plus practical points con-
cerning construction techniques and
antennas. In short, a useful preliminary
for the aspiring RAE candidate.

At Hucknall College of Further
Education, a six-week course com-
mences on Monday 16 May 1983 and
at Arnold and Carlton CFE a five-week
course commences on Wednesday 25
May 1983. At both colleges the course
starts at 1900hrs, each session run-
ning for two hours under the direction
of the course tutor, Alan Lake G4DVW.

For enrolment and further details,
apply direct to the colleges: Hucknall
CFE, Portland Road, Hucknall, tel: Not-
tingham (0602) 637316, and Arnold
and Carlton CFE, Digby Avenue, Map-
perley, tel: Nottingham (0602)
876503.

UK VHF/UHF Beacons

We have recently received from John
Wilson G3UUT, the v.h.f. and u.h.f.
beacon co-ordinator of the RSGB v.h.f.
committee, details of operational UK
beacons.

Reports on reception of these
beacons can be sent to G3UUT at:
RSGB, Alma House, Cranborne Road,
Potters Bar, Herts. EN6 3JW.

Repeater News

1-3GHz: The first batch of proposals
for 1.3GHz ATV repeaters have now
been lodged with the Home Office for
their consideration. This follows agree-
ment of the technical specifications by
the RSGB VHF and Microwave Com-
mittees.

GB3WX, the UK's first 1.3GHz
voice repeater, on channel RM9 and
located at Race Hill, Brighton, Sussex
is once again operational.

The RSGB-RWG have stated that

" no further 1:3GHz microwave ATV

repeaters will be licensed until the
preliminary results of the initial licen-
sed units have been assessed. A paper
covering the UK bandplanning of these
devices will be given to the 1984 IARU
conference. Proposals for further ATV
repeaters already lodged with the
RWG include Manchester, Derby,
Blackpool, Ipswich and Bournemouth.
144MHz: The Home Office has now
approved applications for wv.h.f.
repeaters within Phase 5 proposals
(submitted to the HO on 24 April,
1982).

The RWG have received a letter of
intent from a group of amateurs on the
Channel Island of Jersey, requesting
consideration for a v.h.f. repeater in-
stallation. The callsign GB3GJ has
been suggested and if this proposal
clears the planning stage, it will be of-
fered to the HO under v.h.f. Phase 7.

The group responsible for the East
London 144MHz repeater GB3EL,
which has been QRT for over 12
months, have had their licence

withdrawn by the RSGB for repeatedly
failing to respond to requests from HQ
to re-establish the device. Other ways
of using the HO licence are being con-
sidered by the RSGB, and may not in-
clude the establishment of a new East
London device.

432MHz: The HO has finally approved
all applications for u.h.f. repeaters
within Phase 6 (submitted to the HO
on 26 November, 1981).

GB3TD, the Swindon, Wiltshire-
based u.h.f. repeater, will become
operational later this year. Similarly,
GB3NT, the re-sited Newcastle unit, is
expected on air as soon as approval is
obtained.

Repeaters and Beacons—new
licence: A new form of licence is being
prepared by the HO to cover all new
and existing repeater and beacon in-
stallations. One specific departure from
the current licence requirements is the
removal of non-licensed close-down
personnel from the stand-by listing
currently required by the HO. Some 43
people across 35 repeaters will be af-
fected by this change.

Repeater Working Group: Following
recent elections, the 1982 committee
of the RWG were re-elected. Malcolm
Appleby G3ZNU has been appointed
Chairman of the RSGB VHF Commit-
tee. Chris Morcom G3VEH has decided
to step down after chairing this com-
mittee through' an eventful four years.
PW would like to join with probably all
UK amateurs in thanking Chris for his
tireless efforts.

Callsign Frequency QTH ERP Antenna system Beam Antenna height
(MHz) (Watts) direction a.o.d. (metres)
GB3SX 28.215 AL71d 10 Dipole 0°, 180° 167
GB3SIX 50.020 XN49f 100 Yagi 3 ele. 270° 58
GB3CTC 70.030 XK46d 40 Yagi 2 ele. 45° 320
GB3WHA 70.040 AL71d 16 Yagi 2 ele. 315° 168
GB3BUX 70.050 ZN61a 20 Turnstile x 2 Omni. 460
GB3ANG 70.060 YQ35c¢ 100 Yagi 3 ele. 160° 370
GB3CTC 144.915 XK46d 40 Yagi 3 ele. 45° 320
GB3VHF 144.925 ALB2j 50 Yagi 3 ele. x 2 288°, 348° 275
GB3LER 144.965 ZU65f 50 Yagi 4 ele. 22° 107
GB3ANG 144.975 YQ35¢c 20 Yagi 4 ele. 160° 370
GB3WHA 432.810 AL71d 25 Yagi 8 over 8 ele. x 2 90°, 330° 165
GB3SUT 432.890 ZM31b 60 Yagi 8 over 8 ele. x 2 0°, 135° 270
GB3EM 432.910 ZN32b 50 Yagi 8 over 8 ele. 150° 600
GB3CTC 432.970 XK46d 5 Yagi 4 ele. 45° 320
GB3ANG 432.990 YQ35c 100 Yagi 9 ele. 170° 370
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HE Contest Opera,tmg

Gettlng Started....... w3tk

Contests are the ultimate challenge in
operating skill. If you are a newcomer
to the amateur bands, v.h.f./u.h.f. con-
tests are also the best way to learn the
art of good operating. But there is
nothing more discouraging than trying
to operate in a contest without any
idea of what you are doing: this article
will tell you what to do, and more im-
portant, why. It will show you how to
take part in a contest, even if only to
“give a few points away”, and how
to use contests to develop your own
operating skill.

Good operating can actually be sum-
med up in three simple rules:
(i} Put yourself in the place of the per-

son you're trying to work.
(ii) Get things right, first time.
(iii) Think about what you're doing,
and learn from your experience.

These rules are easy enough to
state, but putting them into practice
can be a lifetime job! This article will
start you off in the right direction, and
after that it's up to you. Although much
of the article is about developing good
operating techniques through taking
part in contests, the same techniques
are of value in many other aspects of
amateur radio. DX chasing is the most
obvious example, and G4EJA's article
in the October 1982 issue of PW is
well worth another read.

Before the Contest

Whether your objective is to win the
contest outright or merely to survive
your first contest QSO without freezing

PRACTICAL WIRELESS 144MHz QRP CONTEST

in a panic, you will need to prepare.
First of all, read the rules—even if
you think you know what they will say!
The rules for the PW 144MHz QRP
contest are in this issue, on page 28.
Most of the other UK v.h.f. contests are
organised by the RSGB, and their rules
are published in RadCom. The rules for
any particular contest are rather cryp-
tic, and are intended to be read in
conjunction with the General Rules
published in the pull-out supplement to
the January issue.

Even if you are only “giving a few
points away” and do not intend to en-
ter a contest, try to follow the rules
anyway to avoid confusing other
people.

If you have not already done so,
work out your QTH locator!”. In some
RSGB contests you must also give
your “location”, i.e. your bearing and
distance from some clearly identifiable
place. Having decided on the location
information you are going to send in
every QSO, write it on a crib-card and
put the card where you can see it
easily. Then if your brain congeals in
mid-QS0O you can just read parrot-
fashion from the card while collecting
your wits!

Another essential operating aid is a
check-sheet (or check-log) to tell you
quickly if you have worked a station
before. Your ordinary log is no good for
this, and you can’t do it in your head.
Take a large sheet of paper (A3 or
bigger depending on your ambition and
eyesight), pin it to a board and divide it
into 9 x 3 vertical columns, one for

each letter of the alphabet plus one for
overflows. Then index stations |
alphabetically by suffix (e.g. G3SEK |
under “S”) as you work them. Alter-
natively you can index stations by the
last letter of the callsign e.g. G3SEK |
under “K”. One thing to remember—
make sure everyone knows which
method you intend to use!

Indexing divides the look-up time by |
26, and unlike book, card or even com- |
puter indexes you need no hands to
consult a single big check-sheet.

Answering a CQ

The easiest way to start to learn |
contest operating is to answer CQ calls |
from other stations. If you are starting |
contests absolutely from scratch, listen
to a few QSOs first to see how it goes
and find a station whose operator |

seems to know what he (or she) is do- | =

ing. The station who calls CQ ought to

take all the initiatives and direct the
course of the QSO, and as a beginner

you can simply follow his lead.

What if someone else is calling too?
The key to getting your callsign
recognised in a "pile-up” is to put your-
self in the place of the other operator.

He is probably trying to hold the

microphone, write in the log and
snatch a gulp of coffee, so call him
exactly on the frequency he is already
tuned to. He knows his own callsign
and will assume that anyone on the
frequency is calling him, so the instant |
he goes over to receive (many stations
use a pip-tone) call him by spelling '
your own callsign once. Use standard
phonetics (Alpha Bravo Charlie etc.) |
because those are what he is expecting
to hear. If there is no reply to your first
quick call, or you can hear other longer-

Fig. 1: Sample of the PW QRP contest log sheet
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Time ’ Report & Serial N° :
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winded stations still calling, you have
time to reassess the situation and
maybe call again.

As | said earlier, a good operator will
get your callsign right the first time.
However, not even the best operator
can manage to do that every time, and
some people seem always to need
several repetitions before anything
sinks in! In any case the other operator
may not be hearing you as clearly as
you can hear him. He may be running
higher power, or he may have a lot
more QRM at his end. Possibly also he
has a pile-up of stations of roughly
equal strength, all calling at once.
Therefore he may have to call “QRZ?”
or just “Again?”, both of which mean "l
know somebody’s calling, please call
again”. So do that, the same as before.
If an operator can get something out
of the pile-up, even a single letter, he
can then use it as a "hook” to pull out
the station he wants. For example he
' may say, "QRZ the station with kilo in

the call?” or just "QRZ the kilo
station?”. If that could have been you,
call again. If not, keep quiet!

Success in pile-ups is not easy, and
there are no guaranteed solutions. If
you aren’t doing too well, the most im-
portant thing is to try and understand
why not, and then keep practising.

Exchanging the
Information

Assuming you have successfully
called the station you wanted, you can
start to exchange the contest informa-
tion. The station who called CQ will
send his first, and your objective is to
get that information down in your log.
| Getting it right is more important than
" doing it quickly. The operators who
make large numbers of contacts are
the ones who rarely ever have to ask
for repeats or make corrections, so you
should concentrate first on accuracy,
and speed will come automatically.

The information to be exchanged is
governed by the rules of the particular
contest. A sample logsheet for the PW
contest is shown in Fig. 1: check it
against the rules on page 28. You will
usually be writing in your own station
logbook, which hopefully has a similar
format. At some stage log the time of
the contact to the nearest minute or so,
but skip that for now because you're
too busy listening to the other station.
Write down his callsign, which you
already know, but be sure you write it

down correctly. It is remarkably easy to
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write down G8SEK or G6SEK when
you meant G3SEK, and this incorrectly
logged exchange of callsigns would
invalidate the whole QSO!

The next item is the incoming signal
report and serial number, in the right-
hand of the two columns headed
"“"Report and Serial Number’”. A
correctly-copied exchange of signal
reports is essential for a valid QSO. If
signal reports are reasonably accurate,
they can form a good guide to how
quickly and how often you will need to
send your own information when the
time comes. An incoming report of
“59" suggests that you only send your
own information once. A report of 31"
means that you should e-nunc-i-ate ex-
tra cle-ar-ly, and should probably
repeat everything at least once more.
The serial number of the contact
begins at 001 and advances by one
for each contact. It should be sent
together with the signal report in a
single five-figure group, e.g. 59001.

The QTH locator should be spelt out,
as in Zulu Lima One Five Hotel. Do not
give numbers in a way that could be
misheard, e.g. fifteen and fifty are
easily confused. The figure O should be
pronounced as “zero”. In RSGB con-
tests the location should only be sent if
the rules require it: even then it is never
sent to Continental stations, who
rightly regard it as yet another British
eccentricity! If you have to repeat any
information, do so item by item, e.g.

“59034 ... 59034 ... ZL15h. ..
ZL15h .. ."”

There is one more requirement for a
valid QSO which never appears in the
log and is not commonly appreciated.
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Each station ought to acknowledge
that the information from the other has
been received correctly, as far as he
can tell. This can usually be assumed if
nothing is queried, but all that is
needed to make certain is the word
“Roger”, which means "Yes, | have
everything OK”. Some people say
QSL, but that can be confusing; in this
context it does not mean that the sta-
tion wants to exchange confirmation
(QSL) cards with you. No such confu-
sion can arise if you say "Roger”,
which is clearer, simpler and equally
correct.

It is a waste of time to read other ©

people’s information back to them as a
way of confirming it, but if in doubt
never hesitate to ask for a repeat of the
dubious parts. Finally, when you are
sure in your own mind that everything
is correct—and not until then—seal it
by saying “Roger".

Exchanging contest information
means passing the transmission back
and forth several times. Your licence
does not require you to give any
callsigns during such rapid-fire ex-
changes; at most you only begin and
end your transmissions with “From
G6ZZZ", and then sign appropriately at
the end of the contact.

Is this Frequency Clear,
Please?

When the contact is over, the fre-
quency “belongs’ to the operator who
called CQ in the first place. In practice
the sequence of the contact gives him
the last word, and after signing with
you he will often call CQ again without
pausing. You then need to move fre-
quency, either to find someone else to
call, or to call CQ yourself. In the latter
case you will have to find a clear fre-
quency. During a busy contest there is
generally no such thing as a completely
clear frequency, but you may be able to
find one that seems to be acceptably
clear. After having listened on it for
several seconds, make sure by asking
“Is the frequency clear?'—even into
apparently thin air. The answer may
well be a deafening *“NO!"" from a
local in QSO with a weak station you
cannot even detect, but there will be
no hard feelings so long as you ask
before launching into your CQ call.

A hand through the tent flap
gives fast beam rotation




Calling CQ

Calling CQ in a contest implies that
you are willing and able to sort out any
resulting pile-up and generally take
charge of the situation. In other words,
you have a lot more to do than if you
simply answer other people’s calls.
When you do call CQ, make it clear
what you are doing, and also spell your
callsign frequently. A reasonable pat-
tern for a CQ call would be:

“CQ contest, CQ contest from Golf
six Zulu Zulu Zulu, Golf six Zulu Zulu
Zulu”. It may be useful to add your
QTH square, e.g. “calling from Zulu
Lima square”. Then repeat the whole
call, though not more than about three
times before listening for a reply. Do
not use the “peacetime” UK calling
frequency of 144.300MHz (s.s.b.)
or the f.m. calling channel S20
(145-500MHz) for contest calls, and
avoid any other special channels or fre-
guencies listed in the relevant
bandplans. On Sunday mornings stay
clear of 144.250MHz and S21
(145-525MHz) while the GB2RS news
service is on.

Sorting out a pile-up is far harder
than being in one. You must not only
identify the callsign of the station you
want to work, and then take charge of
the progress of the contact, but also try
to convince the unsuccessful callers
that it is worth their while to wait and
call again. If you can identify some
feature of a second callsign and ask
that person to stand-by, he will almost
always wait. The key to managing a
pile-up is (guess what?) to put yourself
in the place of your callers; and the
only way to do that is to have had
plenty of practice as a caller yourself.

Be Friendly

Contests are competitive, but they
should also be fun, and a little courtesy
and good humour go a long way to
reduce the potential friction. Normally
a good operator can well afford the
time to greet callers and thank them for
the contact, and you can always sound
interested and pleased to work
someone without actually expressing
the fact in words. Even when the going
gets really rough and there is no sub-
stitute for total efficiency, there is no
need to be brusque. On the other hand
it is equally impolite to force a busy
contest operator into a long and chatty
QSO: save that for after the contest.
QOutright rudeness is fortunately rare
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during v.h.f. contests, and usually
means that a normally polite person is
getting rattled because too many
things are happening at once!

After the Contest

If you are entering the contest you
will need to write out the logsheets,
work out your scores and fill in the
forms. At this stage you will appreciate
the benefits of keeping a neat and legi-
ble log! Presumably you can read your
own writing, but if you are going to be
responsible for translating the writing
of several operators it is worth check-
ing during the contest to make sure
you can read theirs too. Take care in
transcribing the original logs onto the
logsheets: one well-known station lost
lots of points before someone dropped
him the hint that perhaps his office
typist wasn’'t the best person to
decipher his logs! The important thing
is that your entry will be judged on the
basis of the logs you send in, not the
QSO0s you actually made: it's up to you
to see that the two things are one and
the same.

As well as putting yourself in other
people’s place during the contest, try
putting yourself in the place of the ad-
judicator after the event. He will not
expect 100 per cent accuracy, but
when the information is checked letter
by letter, number by number, most
people do in fact achieve well over 99
per cent. Having all the logs at his dis-
posal for cross-checking, the ad-
judicator can easily form an opinion on
your general standard of accuracy:
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from experience | can tell you that a
dud log stands out a mile and attracts
very close and suspicious scrutiny! The
adjudicator is also more likely to give
the benefit of any doubts to an entry
which is otherwise accurate, neat and
easy to check.

Scoring the contacts is simple in the
case of the PW contest, and the rules
on page 28 are self-explanatory. Most
other European v.h.f./u.h.f. contests are
scored on a points-for-distance basis,
either straight points per kilometre or
the simplified RSGB radial ring system.
Increasingly these days people use
computers to work out the distance
and points; otherwise you have to use
the special QTH map (often called a
QRA map) which is available from the
RSGB or PW advertisers. When scor-
ing with the QTH map you need to use
either a ruler or, for the radial ring
system, a set of concentric 50km cir-
cles drawn on a transparent overlay
centred on your own QTH.

Your final task is to fill in the declara-
tion that you have abided by the rules
and spirit of the contest, together with
the other information requested. At this
stage, read the rules again to make
quite sure your entry is completely in
order and that you are sending it to the
right address. It makes no sense to
waste hours of operating effort by
missing out some vital detail when
sending in the contest entry.

Final

Reading a magazine article on “con-
test operating” is no substitute for fir-
ing up the rig and doing it. So even if
you have never tried a contest before,
make a resolution now to have a go at
the PW 144MHz QRP contest in June.

As | said at the outset, contest
operating is a challenge, so don't ex-
pect to find it too easy at first, and
don't be discouraged. There are very
few natural-born good operators: the
rest of us (myself included) have to
learn the skill, and still occasionally
make a mess of things! The important
thing is to keep on practising and
learning.

Good luck in the contest!

(1) M. W. Dixon G3PFR, Where are
you? Where am [? PW Jan 1982. [ ]

Many hands make light work!




Radio amateurs must be second only
to anglers in their desire to impress
each other with their achievements. Af-
ter a good v.h.f. opening, for example,
the bands are full of locals exchanging
boasts about distances worked, signal
reports exchanged and so on. Few
amateurs can have failed to sense this
competitive spirit at one time or
another, and for many it is the heart of
their enjoyment of the hobby. There is
no doubt that it is the will to beat
others in some way that has spurred on
many of the technical advances in
radio.

All this rivalry comes together in a
more organised fashion in a contest.
Operating under a simple set of rules,
participants can pit their station
against others. They know that their
position in the results table will be
determined by the efficiency of their
transmitting and receiving equipment,
that of their antennna, the charac-
teristics of the site from which they
transmit, their operating skill, plus, it
must be said, a little bit of luck.

Entering a contest is a useful oppor-
tunity to check how well one’s equip-
ment performs; its shortcomings will
very quickly become evident under the
stringent conditions which usually
prevail. Furthermore, the high level of
activity provides a good chance to
work unusually long distances or into
rare locations, particularly because sta-
tions in these locations will often be
operating from good, portable sites,
improving signal strength in both direc-
tions. Setting up and operating a sta-
tion from a portable location adds a
new dimension to the hobby and can
produce surprisingly long distance con-
tacts on v.h.f. and u.h.f.

The requirements for success in a
contest can be divided into two parts:
the station itself and the operator.
There is a certain degree of overlap, as
the operator’'s ears and the grey matter
in-between undoubtedly comprise the
most important items of equipment in
the station! The filtering, noise blank-
ing and signal processing performed
here can make a mediocre station good
and a good station excellent. Real
operating skill, including the important
ability to listen effectively, can only be
gained by experience, and a guide to
getting started is included elsewhere in
this issue.

' Contest Station...
A — N.P Taylor G4HLX

A 24-hour contest really does
mean burning the midnight oil

The Station

So we turn our attention to the re-
quirements of the station itself in a
contest, in particular on the v.h.f. and
u.h.f. bands. As already hinted, these
requirements are generally more ex-
acting than in normal circumstances.
For example, all the equipment will
be expected to work continuously
for an eight or twenty-four hour
period, probably with a higher
transmit/receive-time ratio than usual.
If being used portable, operating in a
climate often somewhat cooler and
damper than the average shack! It will
be expected to run at peak efficiency
on a power supply very different to its
usual domestic mains, with much
poorer regulation if a generator is being
used, or probably lower voltage if on
batteries.

There are some specific areas of
equipment performance of importance
for v.h.f./u.h.f. contest use, so here we
examine in turn the receiver, the
transmitter and the antenna. The fact
that a transceiver is more probably in
use does not alter this logical break-
down into its receiving and

transmitting functions.

For telephony contacts, single side-
band (s.s.b.) is almost universally used.
Whatever other pros and cons there
may be, f.m. is unsuitable simply
because of the bandwidth it occupies.

The Receiver

The receiver is probably the item of
equipment which will show most signs
of stress during a contest. At other
times it is normally employed to listen
to a sparsely populated band with few
really strong signals. Under these con-
ditions it may be able to pull in very
weak signals. But contrast this with a
typical situation in a contest: two local
stations, each strength S9 + 40 on
your receiver are operating 10kHz
apart, and you are trying to hear a
weak S3 signal (i.e. 76dB weaker, or
40000 000 times lower in power, than
the locals) who is sitting on a fre-
quency between the two strong ones.
In a quiet band there would be no
problem at all in hearing the strength
S3 signal, but now sensitivity is one of
the least important aspects of the
receiver performance, and far more
relevant is its ability to cope with a
crowded band full of very strong
signals, while still being able to pull in
the weaker ones.

Poor strong-signal handling, through
cross- or inter-modulation or blocking,
can be the result of deficiencies at a
number of points in the receiver design.
At v.h.f. the problem is usually
associated with the front-end and first
mixer, or impurity of local oscillator
output (a problem more prevalent
amongst receivers with digital syn-
thesis oscillators). A Schottky-diode
ring mixer, if properly designed, will
generally out-perform a MOSFET or
bipolar mixer in this respect.

Perhaps the easiest and most com-
mon way of seriously degrading a
receiver's strong-signal performance is
to fit a high gain pre-amp. There is little
point in using such a device with most

A large antenna has definite advan-
tages but can require special
techniques for erection




modern v.h.f. receivers, except perhaps
at the mast-head to overcome feeder
losses, if significant, but even then the
gain should be limited to the minimum
necessary to compensate for these
losses. Excessive gain is bound to
decrease the dynamic range of the
system, by requiring a less strong
signal to overload the mixer or subse-
quent stages. Remember that the
signal-to-noise is not necessarily im-
proved by a pre-amp just because it
makes the “S""-meter move further. If a
pre-amp really is regarded as essential,
then in a contest it is equally essential
that it can be quickly switched out of
circuit when it gives problems.

These receiver problems often
manifest themselves by making signals
sound excessively broad or distorted,
which has sadly given rise to some bad
- feelings from time to time when un-
justified complaints have been made to
stations apparently radiating poor
quality signals. Before making such a
complaint it is essential to eliminate
one's own receiver as a possible source
of the problem. This is best done by
heavily attenuating all signals (not just
the offending one) entering the rig, and
checking if the problem prevails. If not,
or if it is reduced, the fault lies in the
receiver. -

The Transmitter

Whereas receiver problems in a con-
test are generally those of design, s.s.b.
“transmitter problems tend to be of ad-
justment. It is all too easy in the excite-
ment of it all to turn everything up just
a little too far. Even a properly adjusted
transmitter, set up for normal speech
levels at the start of the event, can mis-
behave when an enthusiastic operator
starts shouting into the microphone
(presumably to be better heard by the
DX1).

The most frequent problem is over-
driving of a stage of linear amplifica-
tion, usually the output stage, with very
non-linear results, leading to gross dis-
tortion, splattering and an excessively
broad signal. Apart from the problems
this causes stations trying to use adja-
cent frequencies, it represents a waste
of output power and generally renders
the signal less readable.

This splattering through over-driving
comes about through two common
mistakes. The first is using a linear
amplifier separate from the main
transceiver and driving it with too
much power output from the
transceiver. This is a particular risk

Even a simple station can do well
from a good site, which doesn’t
have to be very high — the antenna
just needs a clear take-off. Here
this is achieved at only 45m a.s.l.

when several different people’s equip-
ment have been brought together to
establish the contest station. In such
cases it is essential to try out all the
equipment together beforehand, as
saying “your TX will probably give
enough output to drive my linear” is
not sufficient: it may also give too
much. Reduce the output power of the
driver until full output from the linear is
only just achieved on the highest
peaks.

The other common cause of splatter-
ing comes about through a mis-guided
attempt to increase the mean output
level. The mean level of a speech
waveform is very much lower than the
peak, so that most r.f. power output
meters will register only about a quar-
ter to half of the true p.e.p. output for
an un-compressed s.s.b. signal. This
leads some operators to turn up the
microphone gain or drive controls, rely-
ing on the a.l.c. system (if there is one),
or just simple overloading of the out-
put stage, to provide some crude
compression of the speech.
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A far better approach is to keep the
drive levels at all stages well below
limiting, and use a separate speech
processor, of the audio compression, or
preferably, r.f. clipping type, to increase
the mean output power for the same
p.e.p. Even this can cause problems
though: the increased mean output
power is accompanied by increased
power dissipated in the output stage
which may be significantly greater than
its design value. If cooling is insuf-
ficient there will be overheating, |
leading to the risk of damage and of |
non-linear behaviour, which takes us
back to square one.

There is little doubt that it is high
power transmitting stations which
more frequently radiate poor quality,
broad signals. In a low power station,
the absence of any external l\inear

amplifier is one less trouble spot, but [

nevertheless care must be taken to
avoid excessive settings of mic. gain

and drive controls. The advantages of [

some form of speech compression are
particularly useful to the QRP station,
provided that it is not excessive. In par-
ticular, audio distortion that results in
high-frequency audio components
reaching the modulator must be
avoided.

In low power contests, such as the [
Practical Wireless 144MHz QRP Con- |
test, there is a power output limit, re- |
quiring the control and measurement
of output power of the transmitter. This
is covered in the article Power
Measurement for QRP.

The Antenna

The gain afforded by directional an-
tennas is, of course, of great benefit to
both the transmitting and receiving
performance of the station. Apart from
increasing signal strengths, the direc-
tivity is useful in attenuating unwanted
strong signals off the sides of the
beam. Most Yagi type beams have a
number of lobes and nulls, and if one [
strong local signal is causing particular
problems to the receiver it may be !
possible to effect a cure by carefully
adjusting the rotator to place a strong
null in the appropriate direction.

For a low-power station the gain of
the antenna is particularly important, in
order to obtain a high effective radiated
power (e.r.p.). When operating within a

A caravan provides comfort for
portable operation




power limit, 3 watts in the case of the
PW contest, the variations between
different stations’ effective powers will
be entirely due to gains and losses in
the antenna and feeder system. For ex-
ample, almost 50W e.rp. can be
achieved by 3W to an antenna system
with 12dBd gain (including cable
losses). Another station with identical
equipment and antenna, but with a run
of poor quality coaxial cable giving
3dB more loss, would only obtain 25W
e.r.p.

It is very easy to dismiss small losses
here and there in the system as unim-
portant. But short-cuts like cheaper
plugs and sockets, coaxial relays,
feeder etc., can easily accumulate a
significant loss, bearing in mind that
every 3dB lost represents half of the
e.r.p. and could make the difference
between being heard by a DX station
and not.

The penalty paid for the benefits of a
high-gain antenna is that a very narrow
beam width prevents one from hearing
other signals active on or near the fre-
quency in use, but from other direc-
tions. It is not unusual to call CQ for
some time, before moving the beam a
bit to discover that the lack of calls had
been due to unwittingly sharing the fre-
quency with another station. A further
consequence is the possibility of miss-
ing a short-lived lift in conditions in
another direction, which might have
brought some contacts over great dis-
tances.

The ideal solution is to have a
separate monitoring station just keep-
ing an ear on the band in all directions.
A more practical option which may be
worth considering is to obtain the re-
quired gain by stacking several an-
tennas, which reduces the beam width
in the vertical plane, but not in the
horizontal plane, thus maintaining a
fairly broad main lobe.

The Site

For fixed home-based stations, the
choice of site is unlikely to be
something that can be easily varied,
depending on one's priorities when
house-hunting. Many of us find that

Even the most reliable equipment
often seems to misbehave in a por-
table contest

our home location is somewhat less
than ideal, and the sensible alternative
is to take to the hills and “go portable”.
There is no doubt that the benefits of
setting up the station on a good hill-top
are considerable, and a band which
sounds dead at home can be suddenly
alive with DX activity from a good open
site.

Portable operation can be a very
rewarding activity, and can be very
simply effected. Whereas high-power
transmitters will require a source of
power such as a generator, a low-
power station, which can provide
remarkable results from a good loca-
tion, can be powered by several sets
of re-chargeable cells or a 12V car
battery.

In choosing a site for v.h.f/u.h.f.
operation, height is the first thing that
normally springs to mind. However it is
probably more important that the
“take-off" is clear in all important
directions, i.e. that the ground falls
away in the directions in which it is
anticipated that most stations will be
worked. These directions should be
clear of obstructions, by way of other
hills, buildings, or even trees, if these
are higher than the antenna. By and
large a spot with a “good view" is also
a good v.h.f. site (although there are
exceptions) and a map which shows
these spots as tourist attractions, such
as the more recent Ordnance Survey
maps, can be a good starting point.

Having found a likely looking spot on
the map, it is worth going to “try it out”

before the contest, assuming that there
is public access. A hand-held receiver
capable of monitoring the strength
of beacons and repeaters is a
straightforward way of comparing
several alternatives, provided the tests
are all conducted under similar
(preferably “flat”) propagation condi-
tions.

There are two more essential steps
to using the site. The first is to obtain

permission from the landowner to use i

the site, and to have access to and
from it by any private roads or paths
that may be involved. This is usually
easy enough if you explain exactly
what you are doing, and that you will
leave the site clean and litter-free.

The final preparation is to check that
no other amateurs are also planning to
use the site or an adjacent one. Even a
good receiver will not cope with
another station a few hundred yards
away further along the ridge or hill you
have chosen! This means telling local
amateurs what you plan to do and ask-

"ing them if they are participating, and

from where. A local club may be a
good place to seek this information.

In Conclusion

Just some of the aspects which af-
fect the likely performance of a station
in a v.h.f. or u.h.f. contest have been
covered here. There are many others.
Those which are important in a par-
ticular case can only be found by trial.
It must be emphasised that while room
for improvement will be found in any
station, even the simplest station can
give good performance if well
operated. Some contests have
separate sections with restrictions on
output power, number and height of
antennas, etc., giving the simpler sta-
tion a better chance, by competing
against other stations of similar stan-
dard. Others, such as the Practical
Wireless 144MHz QRP Contest, set a |
power output restriction for all contes-
tants, giving everyone a chance to
compete effectively without high
power linear amplifiers and their atten-
dant problems. L]

Power Measurement For QR.P c..vesborou 63uns

The vast majority of v.h.f. operators do
not have a method of r.f. power
measurement at 144MHz (2m) and in-
deed, very seldom need to know their
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exact power output. Any power details
required are taken from the “black box"
specification.

Some amateurs possess a simple
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universal power/s.w.r. meter which,
although excellent for s.w.r. checks at
144MHz, must be calibrated against
known powers at that frequency before




a scale may be established.

This short article describes an inex-
pensive method of setting and measur-
ing a power level of 3 watts to conform
with the PW QRP contest rules. If you
already possess a precision “through
line” power meter for 144MHz then all
you need to do is correctly set your
transceiver for 3 watts output.

A popular misconception by many
amateurs attempting to reduce their
output power, whether for QRP
operating or driving the big linear, is
that reducing the microphone gain
reduces the p.e.p. output. This, unfor-
tunately, does not follow.

Turning the “mic gain’”” down
reduces the mean output power, but
an oscilloscope will quickly verify that
the peaks of power or p.e.p. remain
the same. Thus, add a speech com-
pressor, and the increased mean
power takes you back to square 1, or
shout a little more and your p.e.p. could
be even higher!

However, all is not lost. Most, if not
all, of the popular “black boxes" have a
facility for an external a.l.c. voltage in-
put. This a.l.c. voltage reduces the r.f.
gain of the TX portion of the
transceiver at a low level stage and is
the only convenient method of control-
ling the p.e.p. output. Typical voltages
for the a.l.c. are normally between
—1.5V and —4-5V and may be sup-
plied from either a dry battery or a
separate low voltage power supply.
Further details are given later.

Method of Measurement

The circuit shown in Fig. 1 is used as
a peak reading voltmeter across a
suitable 50Q resistive load. Provided

! the voltmeter has a resistance of

10kQ/V or more, then the ceramic

Voltmeter

-ve alc.
voltage

‘ -

Fig. 2

reservoir capacitor C1 will remain
charged to the peak rectified voltage
across the load.

The load consists of three 1 watt
resistors (not wirewound) in parallel,
with a minimum of lead length (10mm
or less) per resistor. These may be
suitably mounted on a coaxial socket
and connected by a length of coaxial
cable to the transceiver, or directly into
the antenna socket.

The diode D1 and the capacitor C1
should also have a minimum lead
length. The leads to the voltmeter may
be any convenient length as only d.c. is
carried.

To calculate the voltmeter reading
for 3W output:

2
Power (P) = !R' where V is the r.m.s.

value of voltage across the load of R
ohms.

The peak voltage (V) = VW2
Hence,

= V20 Ve STER
P-ZH orV, 2PR

For P = 3 watts and R = 50Q)
p=17:3V
Approximately 0-6V will be dropped
across the diode and hence the meter
should read 16-7V at the 3 watt output
level.

Setting the 3W Power Level

First check that the equipment you
have has the a.l.c. facility and that a |
negative voltage is required.

The circuit shown in Fig. 2 should be
constructed using any 9V battery such
as 6-F22 (PP3), 6-F50-2 (PP6) etc. If a
fixed voltage power unit is used—
check that the output terminals are
floating and either terminal may be
grounded, it is not easy to develop 9V
across a dead short!

Connect the +ve terminal to the
transceiver chassis and the slider of the
variable resistance to the a.l.c. input.
Add the circuit of Fig. 1 to the antenna
socket and a voltmeter on the 25V
range across C1. Note: an adequate
voltmeter having 20V full scale deflec-
tion may be made using a 100pA
meter with two series 100k{Q resistors.

Select “transmit” in the s.s.b. mode
and whistle into the microphone. Note:
check the note of your whistle is be-
tween 500Hz and 2kHz to keep within
the filter passband! Increase the
microphone gain (if this control is
available on the front panel) until any |
further increase does not increase the |
output voltage on the meter. This pre- |
vents limiting.

Adjust the a.l.c. voltage to give a
meter reading of not greater than |
16-7V and you are ready to go for the
QRP contest. i

A typical value of a.l.c. is —2-9V for
3 watts output from the FT-221R. @

PW 144 MHz QRP Contest-

LES..

This event has been introduced to
provide a v.h.f. contest with the

challenge of genuine QRP operation.
The 3 watts p.e.p. output limit has
been chosen to simplify operation by
users of low-power transceivers, such
as the FT-290R, C58, IC202 etc. The
scoring system is particularly simple,
as is the contest exchange, and we
hope the contest will appeal to new-
comers and experienced alike.

A trophy will be presented to the
overall winner, with certificates going

Wwww americanradiohistory com

to the runner-up and to leading sta-
tions in a number of other categories |
(e.g. leading single-operator station) at
the discretion of the adjudicators.

Full results will be published in a
future issue of Practical Wireless,
together with details of the leading sta-
tions, including some photographs.

Rules

(1) General: The contest is open to all
licensed UK radio amateurs, fixed sta-
tions or portable, using s.s.b., c.w. or
f.m. in the 144MHz (2m) band. Entries
may be from individuals or from

Practical Wireless, May 1983




groups, clubs, etc. The duration will be
from 0800 to 1600GMT on 19 June
1983.
(2) Contacts: Contacts will consist
of the exchange of the following
minimum information:

(i) callsigns of both stations

(ii) signal report, standard RS(T)

system

(iii) serial number: a 3-digit number

incremented by one for each
contact, starting at 001 for the
first

(iv) QTH locator
Information must be sent to, and
received from, each station in-
dividually, and contact may not be es-
tablished with more than one station at
a time.

If a non-competing station is worked
and is unable to send his QTH locator,
his location may be logged instead.
However, for a QTH square to count as
a multiplier (see rule 4), the full 5-
figure locator must have been received
in at least one contact with a station in
the square.

Contacts via repeaters or satellites
are not permitted.

(3) Power: The output power of the
transmitter final stage shall not exceed
3 watts p.e.p. If the equipment in use is
usually capable of higher power, the
power shall be reduced and measured
by satisfactory methods (see page 27
for some recommendations).

(4) Scoring: Each contact will score
one point. The total number of points
gained in the eight-hour period will
then be multiplied by the number of
different QTH squares in which con-
tacts were made (a “square” here is
the area defined by the first two letters
of a QTH locator).

Example: 52 stations worked in AK,
ZK, ZL, ZM and YL squares; final score
=5 x 52 =260.

Only one contact with a given sta-
tion will count as a scoring contact,
even if it has changed its location, e.g.
gone /M or /P. If a duplicate contact is
inadvertently made, it must be clearly
marked as such in the log.

(5) Logs: The log submitted as an
entry must be clearly written on one
side only of A4 sized paper ruled into
columns showing:

(i) time GMT

(i) callsign of station worked

(iii} report and serial number sent

(iv) report and serial number

received
(v) QTH locator
location)

received (or

""aér?ga?-;ldngré?ess. 1‘-;1'&}." 1 93_} AT

Underline or highlight the first (or any

one) contact in each of the QTH
squares worked.
At the top of each sheet, write:
(a) date
(b) callsign
(c) your QTH locator as sent
(d) sheet number and total number
of sheets (e.g. sheet No. 3 of 5)
At the foot of each sheet write the
number of scoring contacts on that
sheet.
(6) Entries: Accompanying each entry
must be a separate sheet of A4 sized
paper bearing the following informa-
tion.
{a) name of entrant (or of club etc.
in a group entry)
(b) callsign used during contest
(including any suffix)
(c) name and address for
correspondence
(d) location of
contest
(e} QTH locator as sent
(f} whether single- or multi-
operator (where a single-
operator is an individual who
received no assistance from any
person in operating the station,
which is either his permanent
home station or a portable
station established solely by
him/her); if  multi-operator,
include a list of operators'
names and callsigns
total number of contacts and
QTH squares worked
list of the QTH squares worked
a full description of the equip-
ment used including TX p.e.p.
output power

station  during
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(j) if the transmitter is capable of
more than 3W p.e.p. output, a
description of the methods used
(i) to reduce and (ii) to measure
the output power

(k) antenna used and approximate
station height a.s.l.

Failure to supply the previous informa-
tion may lead to disqualification. Any
other general comments about the sta-
tion, the contest and conditions during
it are welcome, as are photographs of
the station (but please note that these
cannot be returned).

The following declaration must then
be written and signed by the entrant
(by one responsible person in the case
of a group entry): “l confirm that the
station was operated within the rules
and spirit of the event, and that the
above information is correct”.

This declaration concludes the entry,
which should be sent, with the log
sheets, to: Practical Wireless Contest,
c/o Dr. N. P. Taylor G4HLX, 87 Hunters
Field, Stanford in the Vale, Faringdon,
Oxon SN7 8ND.

Entries must be postmarked no later 3

than 27 June 1983.

(7) Adjudication: Points will be
deducted for errors in information sent
or received as shown by the logs. Un-
marked duplicate contacts will carry a
heavy points penalty. A breach of these
rules may lead to disqualification. In
the case of any dispute, the decision of
the adjudicators will be final.




FREQUENCY MEASUREMENT—1

Almost every new radio receiver or transceiver nowadays
has digital readout of frequency, rather than just the
traditional analogue dial with scale and pointer. Some of
these readouts are driven from the frequency setting
mechanism—often a synthesiser—so that they indicate the
frequency called up by the operator, rather than the fre-
quency that the set is actually operating on. If the set is
working properly, these will be the same of course, but if
something goes wrong, it may not be transmitting or receiv-
ing on the frequency it says it is!

Sets that indicate what frequency they are actually
operating on all incorporate some sort of digital frequency
meter. You can add one of these to any superhet or direct
conversion receiver, in other words one which uses an os-
cillator in its conversion process, but not to a “straight” t.r.f.
receiver with diode envelope detection of a.m. signals. Be
warned though, it's not very straightforward on some
multiple-conversion receivers with variable i.f.s. For example
those based on the Wadley Loop principle (Lowe SRX30,
Yaesu FRG-7, etc) where, as the receiver tunes from, say, 28
to 29MHz, the v.f.0. goes from 3:455 to 2-455MHz. Rather
more crafty circuitry is required here for a digital readout.

Before looking at the problems of digital frequency
readout from a superhet receiver, | think it will help if | ex-
plain something of the way in which digital frequency
meters (d.f.m.s) in general work.

Measurement of anything involves comparing the item to
be measured with a known standard. You could find out how
wide this column of print is by laying a ruler across it with
the zero mark at one edge, then reading off what mark on
the ruler scale lies over (or nearest to) the other edge. You
could measure frequency by comparing the unknown with a
signal from a variable frequency oscillator (v.f.0.), adjusting
the v.f.o. until their frequencies are the same and then
reading off the dial of the v.f.o. That's not very helpful if we
want digital readout though.

Digital instruments basically count events, and this should
give us a clue as to how we can go about measuring fre-
quency. Imagine you're on a long boring train journey and
decide to pass the time counting the %-mile posts along the
side of the track; how many you pass in, say, five minutes
timed against the stopwatch function on that nice new
watch you got for Christmas. To keep the figures simple,
let's say you count 20 posts. That means 4 posts per minute,
which is 1 mile per minute and therefore 60 m.p.h. To arrive
at an indication of speed, we actually measured frequency
— 50 many events per unit of time — and the two essentials
were a way of counting the events (your eyes and brain) and
a way of setting the reference time period (the stopwatch).

30

Digital frequency meters work in just that way. The signal
whose frequency we want to measure passes through a
switch (called a gate) to a counter. The gate is controlled
from an accurate time reference (usually based on a quartz
crystal oscillator) so that it allows the signal to pass for
perhaps 1 second (see Fig. 1). When the second is up, the
number registered by the counter is displayed on the digital
readout. The counter is registering cycles per second, which
is the same as frequency in hertz (Hz). And that's all there is
to it!

Well, almost. Like most things, there are a few extras or
variations. Unless you want the digital readout to be a blur of
changing figures during each counting period, you need to
find some way of holding the previous count. This is done by
putting a latch between the counter and the readout. The
number held in the latch is updated at the end of each count.

A 1 second gate time gives 1Hz resolution (that just
means that the display changes in 1Hz steps), so that the
right-hand digit indicates "hertz”, the next one to its left
"tens of hertz”, and so on. That right-hand digit is called the
least significant digit (l.s.d. for short) because it's the
smallest step, and a change there has least significance. The
furthest left-hand digit of the display is the most significant
digit (m.s.d.) because a change there has the most
significance.
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If you are using the frequency meter to adjust a v.f.0. or
tune a receiver onto a given frequency, then a 1 second gate
time is generally too long. You have to adjust the tuning,
wait for the next complete 1 second counting cycle to be
completed to see how near you've got, adjust the tuning
again and so on. A pretty tedious process when you may not
need that 1Hz resolution anyway. In receivers, 100Hz
resolution is commonly used, which requires a gate time of
one hundredth of a second, so that the digital readout
follows changes of tuning instantly for all practical purposes.

In general-purpose frequency meters, it's useful to have
the choice of fast reading or high resolution, and several
gate times are often provided. A more versatile frequency
meter, incarporating a display. latch and a choice of gate
times, is shown in block diagram form in Fig. 2.

| shall be coming back to the question of resolution, and
of accuracy (not the same thing) later on, but next month I'll
look at receiver readouts.

Practical Wireless, May 1983
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TS-430S

Transceiver 1.8-30MHz
Receiver 1.8-30MHz

\_ £2195

£698

inc. VAT

* The most famous of the
General Coverage Transceivers

' " BEARCAT SCANNERS
T BC-100FB £345.00

programmable

NEW!
BC-20/20FB

40 Channels
AM/FM
£258.75

BC-150FB 10 channel
BC-250FB 50 channel

£144.90

£258.75
e

i

E’'s low cost Transceiver
£499.96

7z

BENCHER PADDLES

BY-1 Black Base £35.84

BY-2 Chrome Base £43.72
BY-3 Gold plated £92.00 %ﬁ‘
ZA-1A Balun £15.00 -
ZA-2A Balun £17.25

ZY-2 CW Audio Filter £57.50

o
_—

DRAKE R7A

General Coverage Receiver
£1039.60

TRIO - YAESU - ICOM

FDK - KDK - DATONG - HUSTLER
SHURE - ASTATIC - Hy-GAIN

TELEX - MICROWAVE MODULES

HAL - DAVTREND - AVANTI and
\_ EVERYTHING ELSE IN AMATEUR RADIO

" RADIO SHACK LTD

188 BROADHURST GARDENS,
LONDON NWE6 3AY

fJust around the corner from West Hampstead Station on the Jubilee Line)
Giro Account No. 588 7151 Telephone 01-624 7174 Telex: 23718
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COMMUNICATION CENTRE
OFTHENORTH

The largest range of communications equipment
available in the North. Full range of receivers,
transceivers, antennas, power supplies, meters.
Ali tubing — wall brackets etc.

We are the only official TRIO stockists in the North
West. Full range of equipment on display. Guaranteed
after sales service.

beast' We can offer a full range of receiver from the SR9 2m
Shiceat: ° £46.00 to the Drake R7 at £989 and the NRD515 at
“EEr mone of two atkter sndyone £985.00 + Antenna Tuning Units — Audio Filters — In-

An essential asset for the serious DX man
A hwh gqualiy "performance” antenna backed by a full two vear's quarantee. M, door and Outdoor Antennas—Cable - PlUgS e
TR Flear i " gntenr credd by a full tw ars Made n
rewn puck y RECEIVERS

England su your vaivoble pounds don t go abroud inte lorewn pockers! Full spares

. availabilty * Where :. can vou buy spares for your antenna? TRIO R2000 Solid State Receiver due shortly. TRIO
sreat value for money! Why pay more and get less? R600 Solid State Receiver 150KHz to 30MHz
Tom LY6 ELES £235.00. Yaesu FRG7 Solid State Receiver £199.00.

The economical and portable beam = %

&ﬂ::ﬁgr[ﬂ boom E;:’g_r:.’assg;j;\‘ﬂ: 0.7 kilo wind load arca 0.5 sa ft. gain 9dbd Yaesu FRG7700 Solid State Receiver £329.00.
2 clor 2N portatile o - .. .

Complete with clamps and plug shroud. | For the caller a wide range of Aluminium Tubing, Clamps,

Tiger LYS £19.50 etc. at competitive prices, i.e. 12' x 2" Ali Tubing £9.00.

For the operator who wants both high performance and compacl size H i

8 elements hopom length 105" weight 0.9 kilo wind lnad area 0.65 sq.it. gain 11 dbd + VHF — Aircraft Band Converters and Receivers. [

beamuadth 38° connector 50239 nagid bracing. Complete with clamps and plug shroud i i

Tiger LY10 £32.95 Part Exchanges welcome. Second hand lists daily.

For the discerning DX man who wanis only maximum performance ot the very best price! Send S.A.E. for details of any equipment.

10 elements boom length 185" weight 1.5 kilo wind load area 1.3 sq fi 14 dbd iliti

beamuadth 30° connectar S0239 rigid bracing ?:u:niﬁ:tv T;.-.t]\ l'h!l:!l[lJn .u:l.;‘rr‘\lug shroud HP terms. ACCESS/B&!’CIBVCB:"C‘ faCiflfIES. .
Delivery by securicor £4.00 extra Open 6 days a week. 24 Hour Mail Order Service.
All Saints Industrial Estate Phone 0942-676790.

Baghill Lane, Pontefract, West Yorks.

e STEPHENSJAMESLTD.
» , C.B., Aircra

P rOduCtS and Commercial Aerials supplied 47WARRINGTON ROAD,
LEIGH,LANCS.WN7 3EA.
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Solutions to last month’s problems: The circuits are
reproduced here in Figs. 12.1, 12.2 and 12.3.
No. 1: You were asked to calculate the d.c. potentials at
the “+” and “—" inputs and the value of Vj if the follow-
ing d.c. inputs were applied to the circuits of (a) Fig. 12.1
and (b) Fig. 12.2:

(i) +100mV

(ii) —500mV

(i) —2V

R1
™M
+12V

R2
50k

Input -
12V Vo

Fig. 12.1

Input

— e
X
23
=\
+
1
=]
o
=<
—_—
o

=

WHKM201

Fig. 12.2

(a) “+" and “— inputs will both be OV for all values of
input, since “+" is earthed and there is virtually no
measurable difference between the two inputs. Gain is
given by

—RI_ —1000kQ _ _~n <.
R =50k 20 8o
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tages

correct?

ROGER LANCASTER

(i) Vo =(—20) x 100 = —2000mV = -2V

(ii) Vo = (—20) x (—500) = +10000mV = + 10V

(iii) Vo = (—20) x (—2) = +40V, but this would be
above the upper limit, so Vg will be limited to about +11V.

(b) “+™ and “—" inputs will both be equal to the input
voltage since this is applied direct to *“+".

. 1000kQ) _ 2—09.
Gain=1 + 120k0 =1+83=9-3

(i) Vo=9:3 x 100 = 930mV = 0-93V

(i) Vo =9:3 x (—500) = —4650mV = —4-65V

(iii) Vo = 93 x (—2) = —18-6V. (This should be just
within the limit of the —20V supply.)
No. 2: You were asked to determine the d.c. potentials on
the following pins of the i.c. holder if the i.c. was removed
from the circuit of Fig. 12.3:

+30V
R2
€l R e 1%?:
100y 10k s 3
g —J—
" 100
)//
Input
signals Vo 0_ulpull
signals
czL R4
‘UOPT ‘Olt?
_l_ WKM198]
Fig. 12.3

“+” input, “—” input, V+, V—, Vg.

The “+” is at the junction of equal resistors R3 and R4
across +30V, so this potential will be +15V.

Having no resistive connection with any d.c. supply
“—" will measure OV (“floating™). This is like connecting
only one of the meter leads to the circuit.

V+ = +30V (direct connection).

V— = 0V (earthed).

Vo = 0V (no resistive connection to any d.c. supply).
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The op..amp. voltages described in Part 11 refer to the
“normal” bipolar transistor based i.c.s; c.m.0.s. op. amps.
(based on f.e.t.s) differ in the range of supply and output
voltages possible, also the input biasing arrangements for
these are much less critical.

Digital ICs

While digital (or logic) circuits have more applications
in computers and allied equipment, they do also have a
place in radio. Basic logic gates are used in control
(switching) circuits and flip-flops are used in the counting
circuits of frequency displays.

Over the years, the circuit symbols for logic devices
have changed almost as frequently as the products of the
Paris fashion houses, so don’t be surprised if you find sym-
bols different to those in this article. The symbols used will
depend upon the age and source of the circuit.

Two logic voltage levels are used. These are logic 0,
usually OV, and logic I, usually 5V. Inputs and outputs of
digital i.c.s are therefore either at logic 0 or logic 1, usually
abbreviated to simply 0 or I. The notation is used in “truth
tables”, a very concise and convenient way of describing
the complete operation of a logic device.

Basic Gates

Fig. 12.4(a) shows the simplest form of the most com-
mon of the basic gates, the NAND gate, and Fig. 12.4(b)
is its truth table. The two inputs are A and B and the
output X.

WRM778) AlB[X
! ofof1

A o1
X 101

B— 11110
(a) (b)

Fig.12.4

The operation of the NAND gate could be described in
words as follows: output X is at logic 0 (0V) only when in-
puts A and B are both at logic 1 (+5V). The truth table
tells us the same thing in a different form: the rows of the
truth table make up a “full perm” of all the possible com-
binations of inputs together with the resulting output.

A NAND gate can have any number of inputs but only
one output. A three-input NAND gate is shown in Fig.
12.5(a) and its truth table in Fig. 12.5(b).

WRM779 A|B|C|X
ojof0O|1
ojof1|1
0|01
of1f{1]1
11001

A— 11011

B X 1101

c 111]1]0

(a) (b)

Fig. 12.5

The word description of the NAND gate is probably sim-
pler than the truth table, but in more complex devices and
combinations of devices wordy descriptions can be very
cumbersome and difficult to understand, then the truth
table really comes into its own.
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Several gates can be contained in a simple 14-pin i.c.
package, as shown in Fig. 12.6. Here, four 2-input NAND
gates, using three pins each, utilise 12 of the pins—there
must always be two pins reserved for the combined power
supply (one at +5V, the other earthed at 0V). The same
kind of package could hold three 3-input gates (four pins
each), or two 4-input or 5-input gates or one gate with up

to 11 inputs.
+5Vsupply
13 12 1 10 9 [:]
y‘
W B Ta
1 2 3 4 5 6 7
RM780

Fig. 12.6

When checking the voltages, don’t forget the power
supply (+5V) first. Input and output pins should show
either 0 or I (nominally OV or +5V) if conditions are
static, but these are unlikely to measure exactly. Logic /
can be any voltage between +2V and +5V and the device
will still work, logic 0 can be anything between OV and
+0-8V. Typical readings are +3-2V for logic / and
+0.05V for logic 0.

AX
A X 15
of1
() (b)

A X
(©)

Fig. 12.7

One possibly surprising fact is that whenever an input is
“floating”—not connected to anything—it usually
assumes a logic / condition (due to the internal circuit of
the gate) and the gate behaves accordingly. If you try to
measure the voltage on such a pin, of course, it will no
longer be floating (due to the meter resistance) and the
meter will probably indicate a voltage in the “grey area”
between the logic states—typically +1-6V, even when an
electronic voltmeter is used—but the gate will usually still
function as if there were a logic / on the pin. Gates should
never be used in a circuit with floating inputs, however,
because it is so easy for stray voltages to be induced onto
the input and for this to upset the circuit action. To ensure
logic 0 on an input, that input should be earthed and to en-
sure logic 7 it should be returned to +5V.

Another common gate is the NOT gate, or inverter,
shown in Fig. 12.7(a) together with its truth table in Fig.
12.7(b). A NAND gate can be connected so as to behave
like a NOT gate and this is shown in Fig. 12.7(c). The out-
put is simply the logic opposite of the input.

Practical Wireless, May 1983
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Inputs and outputs of gates in circuits under running
conditions are sometimes rectangular waveforms which
alternate between 0 and 1, in which case a meter would
read the average voltage over a period of time. A method
of calculating this was described in Part 7, but this is un-
likely to be of any help in determining whether a gate is
faulty or not. You would need a double-beam oscilloscope
to verify that the gate was obeying its truth table at every
instant under such operating conditions. If this is not
available, you might be able to stop the circuit action and
impose the various logic states and measure the resulting
outputs to verify that the gate is obeying its truth table. If
this is not possible, the i.c. will have to be removed and
tested by applying power supply and input levels and
checking the outputs which result. A 4.5V battery is suf-
ficient for power supply and logic 1 inputs for testing pur-

poses.

AlB|X

o|ojo

A o|1]o0
X  ANDgate 1lolo

B 1{1]1
AlB[X

ofofo

A ot
X OR gale 11o]1

B 111
AlB|X

0|01

A 0o|1]0
X NORgate 1lolo0

B 1{11]0

Fig.12.8

Gates can be faulty in different ways. The only criterion
is: if it obeys its truth table it is OK, if not it is faulty.

Some other gates with their truth tables are shown in
Fig. 12.8.

The J-K Master-Slave Flip-Flop

The symbol for this common counting circuit element is
shown in Fig. 12.9(a) and its truth table in Fig. 12.9(b). Q
and Q are the two outputs, Q being read as “NOT Q” and
Q is the logic opposite of Q at all times. J, K and CP are
the essential inputs, SD and CD being “optional extra”
inputs.

i
I— B T K]Qalterce
0 | 0 |[nochange|
cP——> 0l 0
1o 1
K a 1| 1] change
i
(a) (b)
Fig.12.9

The J-K is a clocked device. Nothing changes at Q or Q
until a clock pulse has been effective at the CP input. In
this “normal” type of J-K, this constitutes the CP input
changing from I to 0. See Fig. 12.10: the Q outputs can
only change at times indicated by X. Just how Q will

Practical Wireless, May 1983

change at times X depends upon the prevailing states of J
and K immediately prior to time X, and this is what the
truth table shows:

Il— Time

+5V
| |
ov
X X X
Fig. 12.10

Row 1: When J = K = 0, Q does not change, even after a
clock pulse, e.g. if Q was I before time X it will
remain / after time X.

Row 2: When J = 0 and K = 1, Q will become 0 after a
clock pulse, whatever it was before the clock
pulse.

Row 3: When J = 1 and K = 0, Q will become I after a
clock pulse, whatever it was before the clock
pulse.

Row 4: When J = K = 1, Q will change state after a clock
pulse, i.e. if Q was / before time X it will become
0 after time X and if it was 0 before time X it will
become / after time X.

Often, J and K are held at permanent logic /, in which
case a series of clock pulses produces a waveform at Q as
shown in Fig. 12.11, i.e. at half the frequency of the clock
pulses. In other words, one cycle of Q output indicates
that two cycles of CP have been “counted”.

If the Q output is connected to the CP of a second J-K,
one cycle of Q output from the second J-K will indicate a
“count” of four original CP input cycles. The Q output of
a third such J-K would “count” eight original clock pulses
and a fourth J-K would “count” sixteen. Such an arrange-
ment of four J-Ks can be modified to “count” ten original
clock pulses and this circuit then becomes a decade
counter. A decade counter is often built on a single chip.

A string of decade counters connected in series is
therefore useful in frequency displays, a squared version of
the frequency to be indicated forming the original clock
pulses. The output from the first decade counter will pulse
tens of hertz, the output from the second decade counter
hundreds of hertz, and so on.

_— [WRM785]
cp
ov
|
+5V ]
. |
i I Time
Fig. 12.11

If available, SD and CD are held at logic 1 for normal
operation, being earthed (logic 0) only when it is desired to
override the J, K and CP inputs. If SD becomes 0, Q
becomes / immediately (without waiting for a clock pulse)
and if CD becomes 0, Q becomes 0 immediately. SD
stands for “set direct” and CD for “clear direct”. If both
SD and CD are made 0 simultaneously, the Q output is in-
determinate (could be 0 or 1) and the circuit design should
make this combination of inputs impossible to occur. It is
common practice for all CDs in a counter to be momen-
tarily earthed at the start of every counting sequence to en-
sure that the counter always starts from an overall count
of zero.

continued on page 65»Pp
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Versatile HF Bands
Antenna

Most qualified radio amateurs and
experienced s.w.l.s will endorse the
opinion that the antenna is the most
important component in a successful
radio station, the operator can spend
hundreds of pounds on a receiver or
transmitter, but without an efficient an-
tenna its performance is going to be
grossly impaired.

G2DYM Aerials, the antenna
specialists, based in Tiverton in Devon,
have for many years advocated the use
of symmetrical dipoles fed by 75 ohm
twin feeder, to effectively remove the
effects of direct radiation (reduced
energy transference) and reverse TVI,

usually incurred by using unbalanced
coaxially-fed systems.

For the discerning amateur or s.w.l.,
G2DYM’'s "Ultimate” Anti-TVI Trap
Dipole utilises eight traps in pairs, reso-
nant at 28, 21, 14 and 7MHz (10, 15,
20 and 40m) respectively, and by the
addition of outer tails for 3:5MHz
(80m) “perfect dipole” operation is
achieved on each band, together with
an option of using the array in a Mar-
coni “T" configuration for top band.

Using a suitable a.tu. (G2DYM
recommends, and can supply, the
S.E.M. Z-match a.t.u.) the antenna will
also tune-up on the three new WARC
bands 10, 18 and 24MHz (30, 17 and
12m).

Several installation configurations
are suitable for the antenna, which in-
clude: straight line, which takes up
30-5m of horizontal space; inverted
“V" taking up between 22.5 and
27-5m across the base and in an
equally-folded configuration for install-
ing in the loft or attic.

With a 1kW rating, the “Ultimate”
antenna will easily cope with the per-
mitted UK r.f. power level, costs £105
(which includes carriage) and is sup-
plied complete with insulators and
22.-5m of 75 ohm balanced twin
feeder.

For further details, contact: G2DYM
Aerials, Uplowman, Tiverton, Devon.
Tel: 03986-215.

FM4 Tuner

As the starting point to constructing a
budget price audio system, readers
may like to consider a low-cost
a.m./f.m. stereo tuner board from
Isherwood Electronics.

Called the FM4 tuner, the unit
features interlocked pushbutton
switches, mounted on the p.c.b., to
select gram. and tape inputs in addition
to L.w/m.w./v.h.f. and v.h.f—a.f.c.

Audio output is in stereo and the
tuning is by conventional rotary multi-
gang capacitor. Terminals are provided
for all off-board connections, including
an optional stereo beacon le.d., f.m.
antenna and 12V d.c. supply. Also sup-
plied is a ready connected ferrite rod
antenna for L.w./m.w.

Priced at only £9.95 (includes VAT

and p&p), the FM4 provides the tuning,
central switching and pre-amplifier for
a budget price audio system, and is
available, brand new and boxed, from:
Isherwood Electronics, Hozier Street,
Blackburn, Lancs. Tel: (0254) 57616.

Soldering Kit

If you are setting-up a workshop or
thinking of replacing that “workhorse”
of the electronic constructor’'s bench—
the soldering iron—you will probably
be interested in a soldering kit, recently
introduced by Litesold.

Called the SK18 kit, it is a complete
soldering/desoldering kit that is cen-
tred around a high efficiency 18 watt
mains iron, constructed to the latest
electrical standards, and fitted with a
3:2mm copper bit. There are also two

alternative bits included, of 1.6 and -

2-4mm.

The kit also includes a reel of 3m
long 18 s.w.g. flux-cored solder,
stainless steel tweezers, three double-
ended soldering aids and a reel of de-
soldering braid.

36

Supplied in a clear pvc wallet, the

SK18 kit is available direct from
Litesold at a special mail order price of
£14.55, which includes p&p and VAT.

Light Soldering Developments Ltd.,
97/99 Gloucester Road, Croydon, Sur-
rey CRO 2DN. Tel: 071-689 0574.

WWW.americanradiohistorv.com

VHF/UHF/SHF Low-loss
Feeder

| have recently received information on
the availability of a low-cost 508 low-
loss coaxial cable.

Called H100, it is manufactured by
Popes in Holland, a member of the
Philips group, possibly with the
934MHz CB service in mind, but as the
specification sheet says, “Due to its
very low attenuation, H100 offers
possibilities not only for CB but also for
amateurs using the higher frequencies
up to 1296MHz."”

The cable is similar to URG7 in size,
but with about half the inherent loss
figure. It is also suitable for termination
using standard u.h.f. or N-type connec-
tors.

Priced at only 80p per metre (VAT
included) and carriage 5p per metre,
with a 20 per cent discount for lengths
over 100m, the cable, or further infor-
mation, is available from: W. H.
Westlake GEMWW, West Park, Claw-
ton, Holsworthy, North Deveon, EX22
6QN. Tel: (04089) 253758.
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South Wales Communications Ltd ‘& 02915-552
p-=mm | ARGEST STOCKS OF AMATEUR RADIO EQUIPMENT IN WALES

[ G3LJD Bristol (842463) GANVO Cwmbran (61022) on line GW6 MK |

YAESU
S.W.C. Helping """{‘."e it hurts

YES IT'S FREE!
ist 12 pay-

Price Deposit ments
FT ONE £1,295 E£650 £53.75
FT 9020M £885 £400 £41.00
FT 101ZDAM £650 £325 £27.10
FT 101ZDFM £665 £325 £28.40
FT 1012D £635 £325 £25.90
FT 707 £509 £255 £21.25
FT 102 £725 £370 £29.59
FL 21002 £425 £215 £17.50
FRG 7700 £329 £170 £13.25
FT 480R £379 £190 £15.90
FT 230R £235 £126 £9.20
FT 290R £249 £125 £10.40
Other items + accessories usually in stock.
ICOM ;
IC 740 £699 £350 £20.08
IC 720A £883 £442 £36.76
IC 730 £586 £290 £24.67
IC 251 £493 £250 £20.76
IC 290E £366 £180 £15.50
IC 2E £159 £80 £6.59
IC 4E £199 £100 £8.256
IC ATS00 £299 £150 £12.42
IC AT100 £249 £125 £10.34

Why wait. Order your entire station needs, including
Antennas etc., calculate 50% deposit and balance
over 12 months interest free.

Don't Like Finance: Contact us for a Cash Price.

Best Part-Exchange Prices: Second Hand machines
usually in stock. Contact us for up to date list.

MAIL ORDER EXPRESS

THE MICRODOT
This amazing British made
RTTY + C/W Terminal,
represent incredible value
for money, all you need in
one unit, eliminating the
clutter on those contest

. expeditions. Full details
on request,

Basic

model

ICOM IC740
£669 inc.

IC 740 lcoms latest
thoroughbred at SW.C.

DOI

FT 102
Continuing a tradition of
excellence from the Yaesu
Musen stable.

price E725 inc.

Learning Morse? Here's
the answer: facilities
include repeat last letter,
continuous morse, group

bre
0.D.

9.5mm TUBE 6.35mm 71p 15p
of e sencon, e 162mm TUBE  122mm  £1.43 19
’;’:cim ecllietor. bt \ | 190mm TUBE  127mm  £1.89 23p
B o x \ | 254mm TUBE  194mm €3.16 26p
incl VAT 4 38.1mm ;té E.E, HODan mm 239,?3 fgp
9.5mm [+] p
£46 90 & pap 10.0mm  SOLID ROD £1.15 20p
16.2mm SOLID ROD £2.30 23p

4" pole spider up to 2° boom up to
1" spreader £8.80 £2.20

8 pole boomless up to

1" spreader £16.60 £3.20

OSCAR ANTENNAS

2m multi § co/lin 6.5db base
70cm multi § co/lin 6.8db base
{ 2 Metre Whip Fold over Mobile
i Ball Joint Base
70cm 3 Stage Colinear
10 Metre Fold Over Whip Mobile
15 Metre Fold Over Whip Mobile
20 Metre Fold Over Whip Mobile
Gutter Mount with Keys
Boot Lip Base Mount
Cable Ass. C/W PL253
Mag Mount C/W Cable + Wire Grij

Mobile
Maobile

Mobile
Mobile
Mobile

£24.90 - p&p £2.20

£12.25 £1.50 plp
£12.65 £1.50 pkp
£14.95 £1.50 plkp
£13.80 £1.50 p&p
£13.80 £1.50
513.3?‘ £1.50 p&p

p&p

ps
Mobile £8.50 £1.50 p

AZTEC ANTENNA KITS
YOURSELF KITS

2m multi ico/lin 6.5db base
2m 4 element quad
2m 6 element quad
2m 2 element Yagi HBSCV
2m 5 element Yagi
2m 6 element Yagi
2m 8 element Yagi
Porta Mast with guyas 116" x 1"
Porta Mast with Guyes 17'6" x 14" £10.90 £2.80 p&p
Porta Mast with Guyes 23'3" x 2" £19.99 £3.60 p&p

PAN ANTENNA PRODUCTS
lass Spreaders for H!rev;E

TUBE 1.D.

£12.99 £2.20 p&p
£12.99 £2.80 p&p
£16.99 £3.20 p&p

£6.90 £1.80 p&p
£14.99 £2.20 p&p
£16.99 £2.50 p&p

£24.60 £3.60 p&p
£6.30 £1.80 p&p

incl.

tennas
MTR.

GRAIG-Y-MASTER PENYCAEMARW, NR. USK, GWENT
IN ASSOCIATION WITH THE HASTERRY LTD GROUP OF ENTERPRISES

Goods Normally Despatched by Return ot Post

Minimum postal charge £2.20, maximum postal
length 1.5mtr. For longer lengths please ask for car-
riage quote. For quantities over 16mtrs deduct 10%.

SLIMLINE MASTS or LATTICE TOWERS
FIXED TOWERS or MOBILE TRAILERS

THE WAY AHEAD

PORTABLE MASTS or WINDOW MOUNTING
YOU NAME IT! WE PROBABLY MAKE IT!

SOME TYPICAL DESIGN FEATURES

VERSATILE MOUNTING, POST, WALL OR TRAILER.
UNIQUE 15FT SECTIONS FOR MINIMUM LOWERED
HEIGHT AND EASY TRANSPORT.

PURPOSE DESIGNED AND ENGINEERED TO B.S.l
STANDARDS: WIND LOADS TO CP3 CHAP. PT. 2,
ROBUSTLY CONSTRUCTED IN QUALITY STEEL (TO BS
1775. BS 980. BS 4360).

OPTIONAL HEAD UNITS (Extra).

® WELDED BY ELEIZITRONIC..‘\LL'fr CONTROLLED M.I.G. FOR
EXTRA STRENGTH TO BS 48
® MORE THAN 50 TYPES OF MAST OR TOWER FROM 30FT

TO OVER 100FT,

LATTICE TOWERS - TELESCOPIC - TILTOVER
Series 1. 32AT.AT32PM for £363.00. AT32WM £348.00
duty 44ft. AT42PM £461.50.
£445.00. 56ft. ATH2PM £599.50. AT52WM £579.00.
Prices include all winches, luffing gear, brackets, head unit
etc. As applicable. Mainland carriage (door to door). And
VAT @ 15%. Terms C.W.0. Send for details. Prices may alter.
Please allow 28 days for delivery.

Series 2. Heawvy

TELESCOPIC TILTOVER FOR EASY ACCESS.
SAFETY LATCH TO RELIEVE CABLE.

SIMPLE WINCH OPERATION (Single and Double).
HOT DIP GALVANIZED FOR PROTECTION (BS 729).

A FEW POPULAR MODELS FROM OUR WIDE RANGE

SLIMLINE MAST SM30, Unobtrusive, Telescopic, Tiltover,
] up to 31ft. SM30WM (Wall Mount) £230.00, SM30PM (Post
Mounting) £241.00. Optional Reducer Tube RT1 £12.50. Rotor
Head RH1 £30.50. Ground Socket GS1 £23.50

ATA2WM

We design — we make — we supply direct. At manufacturers prices. You get best value and
service. No middle men. We offer no gimmicks. No free gifts. Just competitively priced
quality and reliability, We have been doing it for over 12 years.

Callers welcome./Samples on display. Opening hours: Mon-Fri. 8 am-5 pm.
Sat. 9 am-12.45 pm.

ALL ALTRON PRODUCTS ARE EXCLUSIVELY MANUFACTURED IN THE U.K. BY

ALLWELD ENGINEERING

UNIT 6, 232 SELSDON ROAD, SOUTH CROYDON, SURREY CR2 6PL.
Telephone:

01-680 2995 (24 hr) 01-681 6734

BARCIAYCARD +
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Distortion

Constructional details having formed Part 2 of this

article, Part 3 concludes the construction of the

instrument and provides full setting-up instructions,
together with some general uses

Set the SINAD/IHFM meter controls as follows: LOAD to
EXT, VOLTS range switch S5 to 100. Selector switch S2 to
VOLTS; FREQUENCY range switch S3 to 500-2000Hz, “%”"
distortion level switch to 100. SET level control fully anti-
clockwise. FREQUENCY and PHASE controls, C, F and VF to
centre position (12 o’clock) and FILTER to OUT.

Switch on the instrument and check that voltages
around the circuit are correct. The mains oN, voLTS and
FILTER OUT l.e.d.s should be illuminated at this stage. The
meter may flick over its scale when switching on but
should now be reading less than 5 per cent of full scale.
Connect the signal generator to the input socket and feed
in a calibrated 10V signal at 1kHz. Switch the meter to its
10V range and adjust R52 for full-scale deflection, i.e. 10
or 100 per cent on meter scale. (Note if 10V is not
available from your generator a signal level of 1V may be
used with the meter also set to its 1V range.) Switch the
meter to its 100V range (or 10V): it should fall to 10 per
cent of full scale, i.e. be reading the same voltage on the
higher range. Reduce the input voltage level to 100uV and
switch the meter to its 0-1mV range. Adjust R59 for full-
scale deflection.

Bolder
w2 W3 5
4 L=
Bush
Spindle
e L L
5
L A J L B —
SWITCH | SPACING mm WAFER TYPE
A B w1 w2 w3

Dummy | 2PBW

s2 4| 4 4P3W | Screen | 4P3W

c

s3 16 |16 | 8 | 2P6W
8
8

S5 4 4 1P12W | Screen |1P12W

Fig. 3.1: Assembly spacing details of the multi-pole
wafer switches
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by E.A.RULE
Part 3

and SINAD Meter

Next, switch the meter range back to its 10V position
(or 1V) and reset the input signal to the same level. The
meter should be reading full-scale deflection again. Switch
the FILTER to IN (the l.e.d. indicator should also change
over), adjust R55 for full-scale deflection. Switching the
FILTER to IN or ouT should now leave the meter reading
the same in both positions. Switch the FILTER to OUT.

Now set the voltage range switch to its ImV range and
adjust the generator output level to give a convenient
reading on the meter. Swing the signal generator over the
frequency range 15Hz to 100kHz while maintaining a
constant signal level. The meter should also show a level
response over this range of frequencies. It may show varia-
tions and these could be due either to variations in the ac-
tual input signal or to the meter itself. Unless you are cer-
tain of your signal generator regarding its accuracy or out-
put do not perform the following adjustments.

Assuming your generator is above suspicion, any varia-
tion in the high-frequency response of the PW Durley can
be corrected by adjusting the values of C35 and/or C26.
Unless you are sure of your generator, simply note the ac-
tual variations that are taking place. For example, if the
response is 2dB down at 100kHz this should be noted and
used as your reference output from the generator during
the next part of the setting-up procedure. In other words,
when setting-up the meter for a “flat” frequency response
you must remember that your signal generator is 2dB
down (in our example) and allow for this.

Switch the PW Durley to its 10mV range and inject a
signal at 1kHz to give a suitable reference reading on the
meter scale (say 0dB); any reading can be used providing
it is used for all the following setting-up operations as your
0dB reference point. Switch the generator to 100kHz and
adjust the value of C23 (which consists of two insulated

An internal view of the author’s prototype with \
internal screens in position
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wires approximately 35mm long twisted together) until the
meter indicates your OdB reference point. Note: hand
capacitance effects will be noticed while adjusting this. Re-
check at 1kHz. Switch the PW Durley to its 100mV range
and re-adjust the generator output at 1kHz until your 0dB
reference point is indicated. Switch the generator to
100kHz and adjust C24 until the meter indicates your OdB
point. It may in some cases be necessary to change the
value of C25 to bring the trimmer capacitor into its range.
Re-check at 1kHz. Switch to the 1V range and adjust the
generator output until your 0dB point is again indicated.
Switch to 100kHz and adjust the position of the piece of
wire soldered to tag 5 (S5a) relative to C22 (0-1uF), see
Fig. 3.4. The spacing between these two items makes up
the capacitor Cx shown on the circuit. Only a fraction of a
picofarad is required for correction and care is needed.

53
pin?
S5a
pi'n 6b
S5a o
wiper Pin16

Dék

D3k

DZk

Earth

—+SKI

s5b
wiper

Fig. 3.2: Layout and connection details of wafer
switch S2 (rear view). All three wafer switches are
based on RS Components 327-894 mechanisms
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Switch off the meter and fit the attenuator screen. Switch
the meter on again and re-check the frequency response as
before. Further slight adjustments may be required due to
the extra capacitance of the screen affecting the wiring.

The setting-up of the voltmeter section is now complete.
The “A” weighting filter response can be checked out and
compared with that shown in Fig. 2.4, apart from possible
faulty components no problems should be found.

Bridge Section Setting-up

Switch the selector switch S2 to seT. Inject a lkHz
signal at a level of 5V and then adjust the SeT level control
for full-scale deflection (the input level may need adjust-
ment if f.s.d. is not reached, or the “%" range can be
changed to 10 per cent). Try to keep the SET level control
at or near its maximum (fully clockwise) position. Next,
switch the selector to “%”. Adjust both the FREQUENCY
and PHASE controls ¢, F and vF in that order for maximum

RIS

pin2l=c

Fig. 3.3: Layout and connection details of wafer
switch S3 (viewed from the rear). Note that the cen-
tral wafer is a dummy section
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rejection of the input signal. The “%” range switch S4 will
have to be switched to progressively lower ranges as this
rejection increases. The final amount of rejection obtained
will depend on how low the distortion is in your signal
generator. With all screens in place and the input shorted
the PW Durley should have a residual reading of less than
0-0014 per cent or 15uV.

The bridge can be checked out on its other frequency
ranges in a similar way. An oscilloscope may be connected
to the output socket SK2 and this will show the signal
remaining after the bridge has been nulled. The harmonic
content of the signal (if any) will be clearly seen and an es-
timate made as to its content: i.e. if mainly second or third
harmonic etc. It could be compared with the original fre-
quency as a Lissajous pattern display.

pinle

C24,C25
S5a

Fig. 3.4: Layout and connection details of wafer
switch S5 (viewed from the rear)
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General Notes

The various le.d. indicators should light up as the
switches are changed to different settings and will be found
an aid to ease of operation. The LOAD switch S1 may be
used when a load is required across the input but it is very
important to remember the limitation on power dissipa-
tion.

Finally, fit the case and re-check calibration etc. Keep
the mains lead away from other internal wiring and do not
leave it draped about inside the case after this is fitted;
make sure the lead comes directly through the back of the
case. The instrument is now ready for general use.

General Uses

Specific details of both SINAD and IHFM measurement
techniques will be given in Part 4, but first a few comments
on the general use of the instrument.

Bearing in mind that the final accuracy is only as good
as the source used to calibrate it, the meter can be used to
measure voltages over a range of frequencies from below
10Hz to well above 100kHz and will give useful indica-
tions, although with progressively less accuracy, up to
around 250kHz. The minimum voltage that will give a
sensible reading is around 20uV or so, but on this range
(0-1mV) the accuracy is reduced as the high-frequency
response will be around —1dB at 100kHz, compared to
0-25dB on the other ranges. The error could, of course, be
checked out against a known standard if required.

To measure voltages, select voLTs on the selector
switch followed by a suitable voltage range and use as any
normal voltmeter. The meter is protected against overload
from excessive inputs but these should only be of short
duration. Frequency response tests can be made by
measuring the output of the unit under test and noting the
variation in level shown on the meter. The overall ac-
curacy will be that of the meter plus that of the generator
used.

If, for example, your signal generator is rated as
+0-5dB and the meter has been calibrated to a standard of
0-25dB the combined error will be 0-75dB plus any ad-
ditional error added by attenuators etc. Each instrument
error must be added together to find the overall error. In
practice, such accuracy is often not wanted but if you are
trying to make absolute measurements, all possible errors
must be added together to find the total possible. The
author mentions this because it is surprising how often we
all fall into the trap of reading more accuracy into a
reading than is really there.

THE CONCLUDING PART OF THIS
ARTICLE WILL PROVIDE DETAILS OF
AUDIO AMPLIFIER DISTORTION
MEASUREMENTS TOGETHER WITH A
DETAILED EXAMINATION OF BOTH
SINAD AND IHFM RECEIVER
SENSITIVITY MEASUREMENTS
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SPECIAL )

With circular polarisation and the construction of

helical antennas forming Part 3 of this series, Part 4

commences with an examination of the methods used
to express antenna gain

Although many radio amateurs do construct antennas of
one kind or another there is a greater tendency these days
to purchase them ready made and as a consequence many
different but popular designs have become available and
are widely and consistently advertised.

Unfortunately adverts rarely provide any detailed infor-
mation concerned with performance and of course there
are cases where this is highlighted beyond reality by mis-
leading statements and doubtful performance specification
figures etc. It would seem therefore that more detailed and
truthful information might be obtained by writing to
manufacturers and/or suppliers.

Accordingly a letter was sent to each of twelve different,
but reasonably well known, manufacturers/suppliers who
regularly advertise in journals devoted to amateur radio.
The letter requested the following information: General
details of their range of antennas together with specifica-
tions of gain and front to back ratio (where applicable),
nominal feed impedance, v.s.w.r. against bandwidth per-
formance and radiation patterns, for both vertical and
horizontal modes of transmission.

Out of the twelve only four replied and of these only
two were able to supply the information requested, which
proved to be acceptable and truthful. The greatest confu-
sion seems to be concerned with “gain™ figures quoted
with respect to directional antennas e.g. colinears and
parasitic beams and which in many cases—are not what
they should be.

Antenna Gain

The concept of power gain from directive antennas was
dealt with in depth in the article “Power Gain from
Transmitting Aerials” published in PW August 1980.

There are two references to which power gain due to
directivity of antennas can be related. The first is the half-
wave (A/2) dipole, which itself has directivity and the other
is the totally omni-directional but purely hypothetical
isotropic antenna, sometimes known as a point source
radiator.

42

If we take the power gain of the isotropic antenna as
absolute zero, then expressed in decibels this will be 0dBi,
or 0dB “isotropic”. If the A/2 dipole is used as the 0dB
reference this is only qualified when expressed as OdBd, or
0dB “dipole™. The power gain factor of directive antennas
simply given as “so many dB" without a stated reference is
quite meaningless. .

So we have two reference antennas, either of which may
be and are commonly used. It should be noted however
that because the A/2 dipole is a directive antenna it has a
power gain of 1-64 over the hypothetical isotropic
radiator. In decibels this is 10Log,, 1:64 or 2-1484,
usually accepted as 2-15dBi.

Now let us see how gain factors given in dB can be mis-
leading. If we take an imaginary beam antenna with a
measured or calculated power gain of 3-981 over a A/2
dipole, the gain in dB could be expressed in four different
ways:

Gain 6dB : Meaningless, no reference.
Gain 6dBd : Correct, with reference to

a A/2 dipole.
Gain 8:15dB : Meaningless, no reference.
Gain 8:15dBi : Correct, with reference to

an isotropic radiator.

Taking the last example, correctly expressed, we have
only to subtract 2-15 to obtain the gain relative to a A/2
dipole, in this case 6dBd. The third example, given above
as 8:15dB (without reference), does of course look very
impressive and is why some manufacturers deliberately
quote a gain factor this way, with reference to an isotropic
antenna, but omit to say so.

Open line
p?lusilllg slub

Omni-directional
horizontal plane

Fig. 4.1: The normal radiation pattern of a two-

element omni-directional vertical colinear antenna

consisting of two A/2 elements driven in phase by the
use of a /4 phasing stub
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Fig. 4.2: (a) Configurations of close-spaced-element
vertically polarised omni-directional colinear antennas
and their gain factors, with reference to a single 1/2
dipole. (b) To achieve a gain of 6dBd with a four-
element omni-directional colinear antenna, each 1/2
element must be driven in phase and spaced not less
than 0-4)\ apart. Folded dipoles are generally used in
antennas of this nature

On the other hand we have the totally impossible or
otherwise false claims advertised for antenna gain such as
“14dB” for a conventional three-element Yagi type beam.
Then there is the A/2 vertical mobile antenna advertised
with a gain of 3dB over a half-wave. So do not be fooled
by antenna gain figures given in dB.

Colinear Antennas

These devices have become popular for v.h.f. and u.h.f.
operation and gain figures given in dB for some might well
be suspect. For example close-spaced two-element vertical
colinears advertised as having a gain of “6dB”—Not even
with reference to an isotropic is this possible. It takes four
close spaced elements, each A/2 and driven in phase in

Practical Wireless, May 1983

colinear form to achieve a gain of 4.3dBd. Such an an-
tenna for 145MHz operation would be at least 4 metres
long.

As a point of interest the gain factors for close spaced
vertical element colinears are: for a two-element, 1-9dBd:
three-element, 3-2dBd and four-element, 4-3dBd (see Fig.
4.2(a)). More than four elements are rarely used in vertical
colinear antennas. To obtain a gain of 6dBd with a four-
element colinear system the spacing between each A/2 ele-
ment must be at least 0-4A (four tenths of a wavelength) as
in Fig. 4.2(b)\V,

There is one other and very important item concerned
with vertical colinear antennas and this is distortion of the
radiation pattern at vertical angles which can cause loss of
power in the most desirable direction—at right angles to
the axis of the antenna.

Taking a typical two-element colinear as an example,
each element should ideally be coupled by an open A/4
stub thus ensuring that the current flowing in each A/2
element is exactly in phase. This results in a perfectly
symmetrical radiation pattern as shown in Fig. 4.1.

However, to avoid the encumbrance of a phasing stub
of this nature, many commercially made colinears employ

Horizon

Fig. 4.3: Vertical angle radiation patterns of two omni-
directional vertical colinear antennas with current in
each element partially out of phase with the other
resulting in a tendency to produce spurious high and
low angle lobes. This results in loss of power in the
main lobes and a reduction in the gain of the antenna

el ..—""~~~~~

XL
20,93 (RS
‘.'55‘:,\\% 5!!/,5’,“‘ |

Horizon

43

WWW.americanradiohistorv.com



a semi-inductively wound phasing element, usually a A/4
section of line wound back on itself. This normally looks
like and could be mistaken for a “centre loading coil”.
Stray capacitive coupling across this type of phasing
element can cause each radiating element to be driven
partially or even completely out of phase so the antenna
begins to behave as a full wavelength radiator. The result
can be a radiation pattern similar to either of those shown
in Fig. 4.3, where each is producing unwanted radiation at
high and low vertical angles. This is wasted power and
reduces the gain in the most desirable direction—at right
angles to the antenna. The quoted examples are from ad-
vertised, commercially made, colinear antennas for v.h.f.
operation. The same applies to colinear antennas of this
nature for u.h.f. operation.

Multi-band Beams and Verticals

On the question of multi-band h.f. beams, so c.alled
mini-beams and h.f. multi-band omni-directional verticals,
it is difficult to estimate just how efficient such antennas
really are. _

In the first place inductively loaded antennas of this
nature are something of a compromise, although in some
cases a fairly good compromise, if the claims for perfor-
mance can be accepted or better still, proved. _

An efficiency reduction of around 10 to 20 per cent is
sometimes quoted for this type of antenna with respect to
those with resonant full length elements. However, such a
low reduction in overall efficiency stems only from very
careful design, the use of really high Q loading inductances
and good quality insulation wherever it is needed?. Small
diameter loading inductances wound with thin wire and
the use of poor insulating materials could result in the
overall efficiency of any multi-band antenna being as low
as 50 per cent.

“Lower band Upper band
'ow:dge i s - p%dge

Mid
Frequency

Fig. 4.4: Power loss and v.s.w.r. (a) Average with an

antenna having a flat resonance characteristic. (b)

With a sharp resonance characteristic i.e., bandwidth
narrowed owing to inductive loading

It is of course appreciated that one may not have the
space for large naturally resonant beams or vertical an-
tennas for the h.f. bands. If a compromise must be accep-
ted, then all that can be done to ensure that the perfor-
mance will be up to a reasonable standard, is to write for
the fullest possible technical information concerned with
the antenna one intends buying. Any manufacturer who
markets antennas of this nature, or indeed any other form
of antenna, should be able to furnish specification details
similar to those mentioned earlier—If not, try elsewhere.

One other problem generally associated with multi-band
or other inductively loaded types of antenna is that the
v.s.w.r./bandwidth performance may be restricted. An-
tennas with naturally resonant elements of full length
generally exhibit a fairly flat frequency response and con-
sequently a much lower v.s.w.r. at band ends, Fig. 4.45),
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Fig. 4.5: (a) Polar pattern of a v.h.f. beam antenna sup-
plied by the manufacturer. (b) The test plot obtained
by the author

Polar Radiation Patterns

The polar radiation patterns of beam antennas can
provide a fairly accurate indication of gain, particularly
with v.h.f. and u.h.f. parasitic arrays. If the exact beam
width in “degrees™ at —3dB (0-707 of maximum forward
amplitude) in both vertical and horizontal modes is known,
then the gain of the antenna in dBd can be established.

For example, beam width for horizontal mode say 30
degrees and for vertical mode 32 degrees. Area of main
lobe cross section at —3dB will be 30 x 32 = 960 square
degrees. Using the figure 32027 the gain of the antenna for

32027 _ :

method was dealt with in detail in the article “Power Gain
Jrom Transmitting Aerials”—PW August 1980, men-
tioned earlier. It should be noted that this application is
only reasonably accurate (to within better than 1dB) when
side or rear lobes are at least 25dB down with respect to
maximum amplitude of the main lobe),

However, few manufacturers provide radiation patterns
of beam antennas for both modes, either in sales leaflets or
with the antenna. If given at all a radiation pattern may be
for horizontal mode only. Even then the —3dB point may
not be indicated. It is still nevertheless possible to obtain a
fair approximation of gain providing the pattern has been
plotted with reasonable accuracy.

The polar pattern shown in Fig. 4.5(a) is from a well
known manufacturer’s catalogue and is for a v.h.f. beam
in horizontal mode. The —3dB point is not indicated but as
the maximum forward amplitude is located on the 10th
concentric line from the centre, the —3dB point will be
0-707 of this, or a tiny fraction above the 7th line out from
centre. This gives a beam width at —3dB of approximately
34 degrees so using the formula lClLogw:ﬁ%1 we have

a gain factor of 14-4dBd.

this example will be 10Log,,

continued on page 65PPpP
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Modern Receiver Front~End Design

part 2 c.w.coopricH

Having described some of the problems associated with
the more traditional receiver, and why they arose, it is time
to have a look at the modern approach, and why this has
become possible with modern components. However,
before describing such changes let’s have a quick look at
the block schematic of a modern single conversion receiver
front end (Fig. 3).

The first thing to notice is that the receiver uses a single
conversion, and that the i.f. of this conversion is about 9 to
10MHz. In fact in most commercial receivers the i.f. is
nearer 60 to 70MHz. This obviously helps deter image
responses, in that the nearest unwanted image frequency is
some tens of MHz away, and hopefully well outside the
band-pass edges of the pre-selection circuits.

The next thing to notice is the relationship between the
l.o. and the pre-selection band-pass filters before the first
mixer, there are no tracked tuned circuits. The correct
band-pass filter for a given band is selected either
manually, or from the logic switching of the correct v.c.o.
for the band in use.

The last major difference is that there is no pre-mixer
r.f. amplification, so that cross modulation that otherwise
might have occurred in these stages is no longer a
problem. In fact an attenuator has been placed in front of
the band-pass filters to reduce out of band worries getting
into the receiver at all.

These then are the major changes, and I hope to make it
clear as to why such a simple configuration can provide an
acceptable performance.

Choice of First IF and IF Filter

The i.f. of a traditional superhet was generally quite low,
the reason being that a 10-7MHz crystal filter was just
about unobtainable, and cost a bomb even if you knew
where to get one. These days getting an 8 pole 10-7MHz
filter is no problem, and though still relatively expensive, it
more than pays its way in that a single conversion
superhet is now a viable possibility. Single conversion
tends to be less expensive because extra circuits are not re-
quired to perform the second conversion and its filtering,.

As pointed out earlier, by using a very high first i.f., im-
age responses become less of a problem because hopefully
any such signal will be well outside the pass-band of the
appropriate filter being used before the mixer.

RF Pre-selection

Modern semi-conductors as a whole are a lot less noisy
than their older counterparts. The immediate implication
of this is that the receiver no longer needs to provide pre-
mixer amplification to overcome the noise generated in the

Practical Wireless, May 1983

first mixer. Cross modulation and image responses also
become less of a problem above 14MHz, in that you are
no longer actually encouraging these nuisances to appear.
Below 7TMHz they are less of a problem anyway because
the pre-selection circuits will have an inherently higher ap-
parent Q anyway.

In some modern circuits any form of pre-selection
seems to have been discarded altogether; this is fine where
the area of interest is fairly limited. However, in the world
of amateur radio the mixer would probably be very easily
overloaded, so some form of pre-selection is very desirable
indeed.

As far as the pre-selection is concerned, life for the
modern designer is a lot easier. Since the if. of our
superhet is say 10-7MHz it is far more convenient to
provide band-pass filters for each area of the r.f. spectrum
that you are interested in. Such filters should obviously be
arranged so that a high degree of attenuation occurs at the
image frequencies outside the band of interest.

Another advantage of using fixed band-pass filters is
that the control program being used to drive either a p.LL
or select a particular v.c.o. can be used to switch in the ap-
propriate band-pass filter, which means one less dial to fid-
dle with when changing band and you won’t spend a
frustrating session wondering what happened to all the
DX before realising that the wrong filter was switched in. I
used to do this all the time when I first started using an
FRG-7000.

The First Mixer

The first mixer in any communications receiver can
really make or break the design, so it pays to spend a lot of
time thinking about this part of the system if you are con-
sidering designing your own. Remember that any active
device used in the stage detracts from the overall noise
performance of the design, and that any device used
should have as large a usable dynamic range as practically
possible.

The current trend leans towards the use of a double-
balanced mixer. The advantage of using such a circuit is
that intermodulation products are naturally attenuated
provided that the mixer is truly balanced. Many suitable
circuits have been published, particularly by the designers
of direct conversion receivers who really do need good
i.m.d. rejection because they are using an effective i.f. in
the audio range.

A device that should most definitely be considered is
one of the Schottky diode double-balanced mixers of the
SBL1 family. These devices have a standard input
impedance of 50 ohms, and a 3rd order intercept point at
the 7dBm mark.

A major advantage of such a device is that it is a wholly
passive package and has an excellent low noise charac-
teristic. The only problem is that it needs some 7dBm of
local oscillator drive, maybe not the ideal device if the l.o.
consists of a lonely BC109. However, provided that the
l.o. is adequately buffered (as it should be), or a p.LL is
used to correct the thermal drift, then the Schottky d.b.m.
is a very useful device indeed.

The Local Oscillator

The basic design and construction of a v.f.o. has not
really changed significantly from the amateur point of
view. Any oscillator must be as free from drift as prac-
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Modern Receiver Front ~End Design

tically possible. So all the usual rules governing the design
and construction of v.f.o.s still apply.

The only change to overall oscillator design is that in
low power v.f.o.s there has been a general swing away
from the variable toast rack (sorry, capacitor), to the
varactor diode. The advantage of the varactor diode is that
it can be mounted on the printed circuit board, and tuned
remotely. Since the device is also d.c. controlled, there is
no need for reduction type drives, to facilitate fine tuning,
as a multi-turn potentiometer can perform the job equally
well.

The major addition, rather than change, to the v.c.o. (if
we control the oscillator with a varactor diode it becomes
a voltage controlled oscillator), is that it is slaved to a p.LI.

The p.LL is the basic building block on which all digital
frequency synthesisers are built and is used to counteract
changes in the slave v.c.o. due to thermal conditions, etc.,
and can be used to persuade an oscillator to run on a set
frequency. I am afraid that digital frequency synthesis is
not some magical technique that wipes out all oscillator in-
stabilities forever. The synthesiser itself is prone to its own

Diode switched
preselection filters

{ r.f. o] [ B

kind of instabilities, such as “jitter”, and like any other
electronic device needs to be carefully designed to get the
optimum performance out of it.

The resolution of a v.c.o. being controlled by some form
of p.LL. is limited. It tends to tune around in definite
“steps” or channels, these being defined by the reference
frequency being used within the loop. This is a very useful
facility in band plans where everything is channelised, but
not of much use to the h.f. radio amateur. It is for this
reason that some form of bandspreading across the loop
defined channel is allowed for in amateur h.f. communica-
tions receivers.

The two diagrams in Fig. 4 show how interpolation of
this type can be achieved. The circuit in Fig. 4(a) uses a
variable capacitor/varactor diode in parallel with the
reference crystal. The idea of this technique is to pull the
reference oscillator a few kHz. This causes the p.LlL to
think that something drastic has happened to the v.c.o.,
and it tries to correct it. The net result is that the v.c.o. has
been shifted across a small portion of the bandwidth of the
channel. This method is quite useful where the v.c.o. only
needs to be retuned by a small amount to resolve a desired
signal. The circuit in Fig. 4(b) allows a far bigger p.LL
defined band to be tuned. The output of the synthesiser is
mixed with that of an interpolation oscillator the range of
which only need cover the channel spacing defined by the
reference frequency of the p.L1. Of course the interpolation
could be controlled by a p.L1. as well, and in this case fine
tuning would be achieved as described above. This method
will actually cause more spurii in the output spectrum of
the synthesiser, but with a well designed d.b.m. and filter
this can be brought down to reasonable proportions.

The v.f.o. normally consists of a bank of v.c.o0.s, one for
attenuator = each band. The outcome of this is that separate ranges are
now selected by simply “powering up” the v.c.o. for the
band of interest, and this can be controlled by the p.Ll. So
) 5> 18 11 instead of having to go to enormous trouble to route r.f.
= through the oscillator coil packs and selector switches etc.,
we simply apply power to the correct oscillator,
XN
—— ﬁ e
Fig. 3
— 3| il
d.b.m,
Ui To demodulat
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Modern Receiver Front ~End Design

Conclusions

This article has outlined how, and why, design trends
have changed and how this affects the would-be designer
and constructor. Comparing the diagrams in Figs. 1 and 3,
I hope that the modern single conversion superhet looks a

Fin

Phase

| lil)cked *Vout
i e |

Fig. 4(a): Technique used to pull the reference crystal
oscillator

good deal simpler. In fact the whole receiver should be
more efficient than its older brethren in that there is only
the insertion loss of one filter in the signal path, and noise
levels will be that much lower because there is only one
mixer in the signal path.

The only areas that might look more complicated are
that of the v.f.o., digitally controlled in both the main
oscillator and the interpolation oscillator stages, and
the band-pass pre-selection filters. In Fig. 1, not all
the switching circuits used in the pre-selector and local
oscillator coil packs are shown.

Likewise the full block schematics of the various
doublers, triplers etc. in the v.f.0. have also been left out.

Qutput from Double
synthepsiser n—rSs) Balanced [—= g/‘; mﬁ-ompul
IMHz steps mixer
Flo filter

v.f.0.
nterpolation|
oscillator
(IMHz band)

[V r‘-\- & 1’.}3

Fig. 4(b): Technique used for mixing with a separate
interpolation oscillator

I have only scratched the surface of this mammoth
topic, and have not talked about a.g.c. or noise limiting in
the r.f. stages of a modern receiver. However, I hope that I
have provided food for thought for those people consider-
ing designing and building their own equipment. I have
found that simply getting my ideas sorted out, and
researching the subject, has taught me infinitely more than
staring at a Japanese black box. I don’t want to get your
hopes raised too high, so remember that it will take a lot of
patience working up from the breadboard, but the satisfac-
tion on completion will, justifiably, be enormous. Having
given you some theory, I am now going to put mine into
practice . . . 4]
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PW Severn-

ORP 7MHz Transceiver

PART 1

At a time when the main tool of the radio amateur seems
to have become the credit card and modern equipment
does everything except make tea and give a digital readout
of the operator’s e.c.g. during a DX pile-up, an interesting
development has been the growth of low power (QRP)
operation.

For several years now an increasing number of radio
amateurs have been working the world using power levels
as low as 2 or 3 watts, often with simple home-built equip-
ment and simple wire antennas.

The transmitter power used is not quite the important
factor that many would believe. Think of the mathematics.
Usually, one ‘S Point’ on the RST code is taken as a 6dB
change and a simple dB/Power chart soon shows that a
6dB increase represents a power increase of four times. So,
in theory, increasing a transmitter’s power by four times
would only give a one ‘S Point” advantage.

Amongst QRP operators are those who cannot afford
the current prices of h.f. equipment, together with those
who simply enjoy the challenge which lower power af-
fords. Many QRP operators have found a new lease of life
in what had become a jaded hobby. The great satisfaction
when making contacts with low-powered equipment is
only surpassed when doing it with equipment made with
one’s own hands. After all, amateur radio ought not to be
merely an equipment user hobby. But be warned, QRP
operation, especially with home-made equipment, is addic-
tive. Many radio amateurs with commercial equipment,
building little QRP rigs, have found that their expensive
grey boxes lie on the bench unused and gathering dust.

The PW ‘Severn’ represents a suitable introduction for
the amateur who wishes to try QRP operation. It is a
simple c.w. transceiver for the 7MHz band. Some may
consider this an odd band for low power operation with its
problems of small size and encroaching broadcast sta-
tions, but many QRP operators use the band. It allows
contacts with UK and European stations and even the odd
DX station and QRP operators can be found gathered
around 7030kHz.

The project can be a useful starting point for someone
who has never built a complete transceiver before, the cir-
cuitry is simple and can be built without specialist test

Input

tuned Mixer Audio _ﬂ
amplifier
Nl = )
Transmit
receive v.l.?.
_ 7.0-7-IMHz
c:han(qe1| over (board1)
Lg""'ss Transmit
(?ller amplifier
(4) (4) WRM789

Fig. 1.1: Block schematic diagram of the PW "Severn’
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equipment. Anyone with a little constructional experience,
an existing receiver, and a multimeter should have little dif-
ficulty in getting it to work. The receiver could form a pro-
ject in its own right, perhaps as a first attempt at building
an amateur band receiver. Alternatively, just the trans-
mitter section could be built and used with an existing
receiver.

General Description

The PW ‘Severn’ is a direct conversion c.w. transceiver.
A block diagram showing the make-up of the receiver is
shown in Fig. 1.1. An obvious advantage can be spotted
immediately in that a common v.f.o. may be used on the
actual frequency of the band.

The principle of the direct conversion receiver has been
known for many years, formerly called the Synchrodyne
receiver, it has enjoyed a revival during the last few years.
The chiefl merit of such receivers is their simplicity. The
more usual superheterodyne receiver converts the incoming
signal to an intermediate frequency, where amplification
and filtering can take place, then demodulates the signal to
recover the original information.

The operation of a direct conversion receiver is to con-
vert the signal directly into audio frequencies where most
of the amplification occurs. The top portion of the block
diagram shows this action. The incoming signal, after
being tuned in the input filter, is fed together with a local
oscillator signal into the mixer. The oscillator (v.f.0.) is
tuned to the same frequency as the incoming signal. The
output of the mixer is decoupled at r.f. to remove the in-
coming signal and the v.f.0. signal, but the resultant beat
notes that appear at the output contain the required infor-
mation which can then be amplified. In effect, the action is
like that of a b.f.o. in a conventional c.w./s.s.b. superhet
receiver.

This method of detection means that only ¢.w. and s.s.b.
signals can be resolved, but these are the usual modes of
operation on the high-frequency amateur bands.

The receiving process is obviously simplified because
only one oscillator is required and the only tuned circuits
necessary are those for the signal input. This simplicity
may seem to be at the expense of poor sensitivity and
selectivity, However, a high gain, low noise, audio
amplifier can give good sensitivity and good input tuned
circuits and audio filtering can make these simple receivers
very selective. My general advice to those who doubt the
viability of direct conversion receivers on the amateur
bands is to build one. They are simple and inexpensive to
build and the results can be quite amazing for the circuitry
involved.

The transmitter portion of the transceiver, shown in the
lower part of the block diagram, is simplicity itself. The
same v.f.0. is fed into a transmit amplifier board to raise
the level to about a couple of watts. The signal is cleaned
up in a low pass filter and matched into a 50 ohm
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impedance antenna. A transmit/receive change over board
directs the signals into and out of the transmitter and
receiver at the appropriate times, controlled by the
operator’s keying, and adds or removes power lines to the
various circuit elements as required. The transceiver
operates using a semi-break-in technique. That is when the
operator begins to key the transmitter comes on and the
receive section is switched off. At normal keying speeds
this state remains until the keying stops and the
transceiver switches back to receive. This operation can be
adjusted for various keying speeds and the c 1o
board also provides a sidetone for the operator t¢
his c.w.

The Receiver Circuit

The circuit diagram for the complete receiver includin
the v.f.o. is shown in Fig. 1.2. The circuits all exhibit stan-
dard techniques used for direct conversion reception. For
those familiar with the literature on such receivers, and
there’s a lot of it about ... as they say, the mixer is
perhaps the less usual of all the sections. It is three f.e.t.
transistors arranged in a Y configuration similar to that
used in many differential amplifier integrated circuits. Tr1
and Tr2 form a balanced mixer and the third f.e.t. in the Y,

—r

Tr3, serves as an r.f. amplifier feeding the source connec- Readers wf“’ intend. to operate the P W ‘Severn’
tions of Tr1 and Tr2. I originally saw a version of this cir- should be in possession of the appropriate licence
cuit used by WOYBF in Ham Radio Jan. 77 using a twin issued by the Home Office to those who have passed
r.i_'.ujl'.l‘.e.t_. (gi!evig::l for the mixe{. 'I'hlst Cirﬁusil _;l_?lesttwozr.e.t.s the City and Guilds Radio Amateurs’ Examination.
with a single balancing preset resistor RS. The two Zener 5 -

diodes, D1 and D2, could perhaps be omitted, but Trl and Detfﬂs may be obtained from: The Homz. Of’ﬁ.c ©
2 feed their output into a high impedance transformer T2 Radio Regulatory Department, Amateur Licensing
with lots of turns. Remember the induction coil at school? Section, Waterloo Bridge House, Waterloo Road,
The high voltage transients generated in T2 might convert London SE1 8UA.

the f.e.t. from a mixer into a fast-acting fuse!
The incoming signal is filtered through three tuned
stages, L1, 2 and 3, which are loosely top coupled by C27

Mixer (board 2) Audio amp ( board 2) 2V
é‘" RLA
e
g9k 11 4
3
D3
5 BF256 Ty b Ir 03,
[Tav H_,H
— 5 K2
BC213 audio
output
A
™
v.l.o.(board1) —ﬁwizv
ms% %R?U Clzg
S3b 100
wiper 9
Te7
5:9'3;: BFzés@
Input filter(board?2) B & .I. 1t .[. (P
c13T il chs L P—
—board
" e T
Fig. 1.2: Circuit diagram of the CIT-]- 1 “board 2
receiver section of the PW 'Severn’. 680pT Ris5 o Il
The v.f.0. is used for both transmit '00“% iNate Dl
and receive and the supply rail is = 5
not switched
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AIRTEST

USER
SETS AND SUNDRIES

MIZUHO MX-2
144MHz s.s.b./c.w.
Transceiver

The MX-2 is unusual as it is a small
hand-held sideband and c.w. only rig of
simple appearance and construction.
Only a limited part of the 144MHz
amateur band is covered in two ranges
and tuning is continuously variable by a
small knob which together with the
rest of the controls is sited on the top
panel. The two ranges are 144.245 to
144.297MHz and 144.294 to
144.345MHz. The knob is not
calibrated so that there is no way of
knowing what frequency you are tuned
to. The other top-mounted controls are
slide switches for selecting the two
bands and s.s.b./c.w. and noise blanker.
The transmitter output is a lowly
175mW into a 50Q load when the
current consumption from the six RO3
(HP18) dry cells is 190mA. An external
9V d.c. supply can be used via the

6mm socket in the bottom of the rig.
Current on receive is 58mA.

For c.w. use a 3-5mm jack is
provided, again on the bottom, to allow
a Morse key to be connected and the
side-mounted push-on-push-off p.t.t.
switch allows the rig to be put into
transmit mode without having to hold
down a conventional p.t.t. switch.

The 500 “rubber duck™ antenna
plugs into a BNC socket on the top
panel and of course a linear amplifier
and external antenna system could also
be fitted to this socket.

As well as the built-in speaker and
600Q electret microphone a
speaker/mike handset came with the
review rig (E14 extra) and a protective
carrying case is also available (£4).

The receiver was sensitive at
0-12uV p.d. for 12 dB sinap but ob-
viously the small output power of the
transmitter will be the limiting factor
on usefulness.

The overall size of the MX-2 is 155
x 72 x 42 mm and it weighs around
600gm with handset and batteries.

Price

The cost of the rig is £89.00 inc.
VAT and it is available from Waters &
Stanton Electronics, 18-20 Main
Road, Hockley, Essex. Tel: 0702
206835 who we would like to thank
for the loan of the review rig.

Dick Ganderton

—PW Severn——

and C28 to give reasonable input selectivity. One or two
tuned circuits might be used, but for the sake of a couple
of formers and some wire the three stages are an asset. Tr|
and 2 require a balanced input so the v.f.o. signal is sup-
plied via a trifilar wound broadband ferrite transformer,
T1, with a 4:1 impedance ratio. If this all seems very
technical to the beginner in r.f. construction techniques, do
not worry, T1 is simple to wind and proved very uncritical
in the prototype receiver.

The audio component from the mixer is transformer
coupled, through T2, into the audio amplifier, Tr4, 5 and
6. The audio amplifier is a simple high gain, low noise cir-
cuit which has become an evergreen in QRP circles. I first
met it in the Ebor Transceiver by G3GWI in SPRAT,
the Journal of the G QRP Club, and have used it in several
receivers since that time. A complementary pair of tran-
sistors, Tr4 and 5, feed a simple output stage Tr6. The out-
put is adequate for headphones and the circuit matches
into high or medium impedance phones. 1 have found a
whole range of surplus headphones with impedance in the
hundreds of ohms which work very well in this circuit. If
only low impedance headphones are available they can be
used via a transistor output transformer such as the com-
monly available LT700. For such a simple circuit, this am-
plifier is ideal in this application.

The v.f.o. circuit is a j.f.e.t. version of the familiar Sieler-
type oscillator developed by W2YM (QST Dec. 66) and
used in many of the circuits which have emerged in recent
years in American publications. A full discussion of this
type of circuit is presented in Solid State Design For The
Radio Amateur by the ARRL, a book that every self-
respecting radio amateur constructor ought to have on his
shelf. Variable frequency oscillators can be the bete noir of
amateur construction.
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The radio construction world often seems beset with
tales of woe about v.fo.s that drift, jump, growl and
generally behave in an anti-social manner, but this little
circuit rarely seems to give much trouble. Experienced
constructors say that the way a v.f.o. is built contributes
as much to its success as the type of circuit used and cer-
tainly this circuit should be built as firmly as a “brick
privy™, but more of that next month. The oscillator stage,
Tr7, is followed by a two-stage buffer, Tr8 and 9, with two
outputs being taken from the emitter of Tr9.

CONSTRUCTION

2 2l Intermediate

BUYING GUIDE

Would-be constructors should have no difficulty
in obtaining the components for this project. Any
specialised components will be dealt with as the
series progresses and suitable sources indicated.

APPROXIVIATE

cosT T
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radi© SPECIAL PRODUCT REPORT

YAESU
FT-ONE
HF TRANSGEIVER

The FT-ONE was the first of a new generation of all-singing,
all-dancing h.f. transceivers to appear on the amateur
market, and incorporates a very wide range of features in-
deed. It seems that Yaesu's development engineers must
have sat down and listed every facility they'd ever seen on
an h.f. rig, plus those they had wished they'd had, borrowed
a few ideas from v.h.f. rigs, and then built the whole lot into
one cabinet, most of them as standard, a few as options.

They've made more powerful use of the inevitable
microprocessor than ever before, and although there’s a for-
midable array of control knobs, switches and push-buttons,
the FT-ONE struck me as remarkably simple to drive where
its basic functions are concerned. In modern parlance it's
“user-friendly”, being more tolerant than many rigs of the or-
der in which you change controls, and not showing too much
tendency to disappear onto a frequency and mode of its own
choosing should you be so careless as to touch the wrong
button.

Most of the features have been mentioned in the adver-
tisements of the Yaesu importers so | won't waste space by
describing them all. Instead, I'll try to say a little more about
the more unusual or interesting points.

Certainly the most outstanding feature, and one requiring
quite a lot of practice to use to the full, is the frequency
setting system. If you use the main tuning knob, you can
wind it from 150kHz to 29:-999MHz without a break—in
other words there is no bandswitch. The synthesiser-
controlled local oscillator uses six v.c.o.s, each covering a
5MHz segment, so there is a small "glitch” as you tune
through the 5, 10, 15, 20 and 25MHz points, but this is un-
likely to cause any problem whatsoever in normal use, as it's
effectively just a few hertz wide.

There are three rates for the main tuning knob. Normally it
tunes in 100Hz steps, covering 20kHz for each whole
revolution. With the rine button locked in, this changes to
10Hz steps (2kHz per revolution). For rapid tuning, pressing
the muz button beneath the tuning knob brings in TMHz
steps (10MHz per revolution) whilst the “kHz" part of the
frequency stays unchanged.

A similar philosophy, separating the "MHz" and "kHz"
parts of the frequency setting, applies to entry via the
keypad, so that you could for example change from
14.0300MHz to 14-0400MHz simply by keying in “0400
oiaL”, or you could go from a sked on 14:2150MHz to one
on 21:2150MHz by keying in “21mHz". It means that you
can drive the FT-ONE as if it had a bandswitch or as a
continuously-tuned set, whichever is most convenient for
the sort of frequency change you want to make at the time.

Frequency scanning is available throughout the coverage
of the receiver and can be set to auto (stop scanning on

receipt of a signal strong enough to deflect the “S" meter) or
man (manual control of start and stop). Steps are 100Hz on
auto, and either 100Hz or 100kHz on mawn. The manual mode
can also be controlled from a suitable scanning microphone.

Two ten-channel memories are provided, called vFo A and
vro B, but frequencies stored in the same numbered channel
of each are the same. In other words, whatever is in A1 is
also in B1, and so on. You might think that's not very helpful,
but the reason for giving access to two of the ten frequen-
cies at a time is to allow split-frequency or even crossband
working. Incidentally, that crossband facility can be used at
the full break-in setting of the vox and c.w. delay control. The
memories can be controlled from their own selectors or from
the keypad.

To make proper use of a crossband capability, you must
be able to swap sidebands between transmit and receive for
s.s.b., and the FT-ONE has that facility available at a couple
of special positions on the mooe switch too.

To complete the frequency setting system, a digital
clarifier can be switched in and varied by up to +9-9kHz in
10Hz or 100Hz steps by the main tuning knob. The clarifier
can be used in the conventional way, on receive only, or on
both transmit and receive to shift operation without losing
the original frequency setting. Clarifier offset is shown on a
separate digital display. You can manually scan the clarifier
range too.

Standard features include a very effective r.f. speech
processor, a useful noise-blanker, a highly selective audio
peak/notch filter (almost too selective on notch, | found),
switchable a.g.c. — oFf/Fast/sLow, separate variable r.f. at-
tenuator (pin diode) and r.f/i.f. gain control, and in-built
forward/reverse power monitoring. Variable i.f. width and
centre-frequency controls are very helpful in reducing inter-
ference, even without the extra optional i.f. filters which you
can have fitted (positions provided on the mope switch).

An unusual feature is an automatic microphone gain con-
trol (amcc), which is a sort of audio squelch to cut out
background noise picked up by the microphone between
words and sentences during voice transmission. This is quite
separate from the usual anti-trip control associated with vox
circuits,

Options, apart from the i.f. filters already mentioned, in-
clude an f.m. unit (front-panel squelch control fitted), a
c.m.o.s. keyer unit giving full iambic operation, and a ram unit
which keeps your memory settings safe when power is
removed from the transceiver.

Rear-panel connections are provided for separate receive
antenna, transverter, loudspeaker, tape recorder, f.s.k. input,
sidetone, Morse keys and linear amplifier, apart from the
usual antenna, earth and power supplies.
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RedC SPECIAL PRODUCT REPORT

* specifications

TRANSMITTER

Frequency coverage: 1-8- 2-0MHz (160m)
3-0— 4.0MHz (80m)
7-0- 8.0MHz (40m) Lelidl (et ]
10-0-11.0MHz (30m) : (71N (O syl g
14.0-15-0MHz (20m) 4 | 1 |.l ||.||li;|.|l|...
18:0—-19:0MHz (17m) \ &
21.0-22.0MHz (15m)
24.0-25.0MHz (12m)
28:0-29:99MHz (10m)
Types of emission: A1A (c.w.), J3E (u.s.b./l.s.b.),
A3E (a.m.), F1B (f.sik.),
F3E (f.m.)* , y 2l
Power output (min): A1A/J3E: 100W p.e.p. (90W c gt h
above 28MHz), A3E: 25W, JL_ 8 R
F1B/F3E: 50W
Carrier suppression: Better than 40dBt
Unwanted sideband: Better than —50dBt

Spurious radiation: Better than —40dBt :
Harmonic radiation: Better than —50dBt Inside the cabinet top, a cover plate identifies the

3rd Order i.m.d.: Better than —31dBt modules and the main *‘user pre-set’’ controls
tBelow peak output
Frequency stability: (After 10 min. warm-up)
Less than 300Hz drift in first
30 min., less than 100Hz
drift every 30 min. thereafter

Maximum deviation

(F3E)*: +5kHz

Shift frequency (F1B): 170Hz
Antenna impedance: 502 unbalanced

Microphone
impedance: 500-600Q2
RECEIVER

Frequency coverage: 150kHz — 29.9999MHz
Clarifier range: +9.9kHz
Sensitivity (min):

Input for 10dB (S+ N)/N
Mode (B/W) |<1.8MHz| >1-8MHz
J3E/ATA(W)/F1B(W)| 5uV 0-3uV
ATA(N)* 2-5uV 0-2pV
ATAIM)*/F1B(N)* |3uV 0-25uV
A3E 30pVv 2uV o
F3E — 0-6uVv With the bottom cover removed, all the module edge

for 20dB quieting connectors and inter-unit wiring are accessible

Image rejection: Better than 80dB
I.F. rejection: Better than 70dB
Selectivity: i GENERAL

WibTH controf at miaxlmum Tuning steps: Selectable 1MHz, 100kHz,
Mode (B/W) | —6dB | —60dB : 100Hz, 10Hz
JSEIA‘IA[W”F“ B(W) 2.4kHz | 4kHz Power requirements: 100,'!1 20V or 200}’240\!,
ATA(N)* 300Hz | 900Hz SOI’GOHZ a.c., 90VA receive,
A1A(M)*/F1B(N)* 600Hz | 1-2kHz 560VA transmit 13:5V +10%
A3E 6kHz 10kHz d.c., negative ground, 2-7A

* receive, 20A transmit
FIg Yakilz 1l 24xHa Dimensions: 165 x 380 x 465mm approx.
Dynamic range: Better than 90dB [standard overall
. 9 s.s.b. filter) Weight: 17kg approx.
Audio output: 3W min, in 4Q, t.h.d. less than
10% * Option
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pad© SPECIAL PRODUCT REPORT

* test measurements

TRANSMITTER
Outputs in A1A mode:

Freq. Max.
Qutput | Output Harmonic outputs (dBc)
(MHz) (W) 2nd 3rd 4th 5th

1.81 1356 —62 —51 — —70

3.51 135 —60 - —_ -

7-01 132 —59 —52 — —
10:11 130 —486 —60 - —66
14.01 130 —50 —56 - —_
18:11 130 —50 —62 —66 —
21-01 130 —48 —54 -70 —
24.91 130 —53 —56 —62 —
28.01 120 —52 —59 — —

Carrier suppression: 57dB relative to p.e.p.

Unwanted sideband

suppression: 64dB (1kHz tone at 14MHz)
3rd Order i.m.d.: 32dB below p.e.p.
Spurious radiation: —70dB or better

Frequency stability: Drift 100Hz during first hour
after 15 min. warm-up

Maximum deviation
(F3E): +3kHz
Maximum output at 14.-1MHz:
Final Power
Mode stage out
Ig (A) (W)
Al1A 17 130
J3E 16 125
A3E 5 15
F3E 10 45
F1B 10 45

Test equipment used:

2017 and 2019 signal generators, TF2370 spectrum
analyser, 2435 frequency meter, TF2304 modulation
meter, TF2337A distortion meter, TF2005R two-tone
generator, TFB93A power meter, all by Marconi
Instruments; Bird model 43 power meter; Tektronix
2215 oscilloscope.

Results

During the fairly lengthy period | had the FT-ONE on test, |
went through phases of liking it and not liking it, but finished
up feeling that it was really rather nice. It has a couple of
features | hate, but I'll come back to those later.

Reports on transmissions, either voice or c.w., were
always complimentary (I didn't have the opportunity to try

RECEIVER
Sensitivity:
Input e.m.f. (uV) for Input e.m.f.

Freq. 10dB (S + N)/N (nv) for
(MHz) J3E A3E S9 (J3E)

1-81 0.-37 0-51 27
3.51 0-33 0-49 22
701 0-35 0-52 20
10-11 0-37 0-52 26
14-01 0.43 0-58 29
18-11 0-45 0-61 31
21.01 0-47 0-62 33
24.91 0-48 0-6 32
28-01 0.5 0-65 33
29.61 0:-52 0-65 33

FM sensitivity: 1uV e.m.f. input for 20dB

quieting at 29MHz

'“S'" Meter (At 14-01MHz, u.s.b.)
calibration:
Reading Input
uVe.m.f. dBuV
S 3 10
S2 4.6 13
S3 6 16
S4 8.5 18
S5 11 21
S6 15 23
S7 20 26
S8 25 28
S9 29 29
+20 170 45
+40 840 59
+60 18-5mV 85
Image rejection: Better than 85dB

Better than 75dB on
10-1MHz band (worst case)

I.F. rejection:

Selectivity:

wIDTH control at maximum

Mode (B/W) | —6dB | —60db
J3E/ATA(W)/F1B(W) 2.5kHz |3-3kHz
ATA(N) 520Hz 1kHz
ATA(M)/F1B(N) 290Hz | B40Hz
A3E 6-3kHz | BkHz
AGC: Output change for 110dB

input change, relative to
10uV threshold: 1:-5dB
37dB at 1:8MHz

43dB at 29-6MHz
Distortion 10% for 3W into
40

RF attenuator
range:
Audio output:

f.s.k. working). The rig | had was fitted with the full range of
options apart from the ram board, all performing as they
should. There is a front-panel speed control for the electronic
keyer but no weight control, which would disappoint some

c.w. addicts.
On the receive side, the i.f. shift and width controls were
continued on page 65»pp
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Since this article was prepared, the Home Office have announ-
ced that new primary users (Project Mercury) will occupy the por-
tion of the band from 10 150MHz to 10400MHz and that amateur
users enjoy secondary status. There is no intention of withdrawing
this allocation unless serious interference to primary users occurs.
It is believed that, by the nature of the band, the narrow
beamwidths used and the low-power levels of the usual amateur
station, such interference will be insignificant. However, the reader
is advised to take note of such requirements and it might be ad-
visable to restrict wide-band operation to the segment 10000 to
10 150MHz where there is sufficient bandwidth to allow the use of
100MHz if. strips such as the PW “Exe"” for duplex operation. If
one station transmits on 10025MHz and receives on 10 130MHz
(nominal 105MHz i.f.) and the other receives on 10025MHz and
transmits on 10 130MHz, the possibility of interference with other
services is eliminated. The operator should make sure that the
lower frequency of transmission is within the band!

There is no intention of changing the present narrow-band
frequencies i.e. 10369MHz +1MHz, which includes the present
narrow-band beacon sub-band.

These changes do not affect the general operating procedures
outlined in the article.

Having learned a little about the use of maps, compass,
NGR and the QTH Locator system (Practical Wireless
Jan 1982), it was felt that there are still many other prac-
tical aspects of portable (and fixed) microwave operation
which should be explained to the newcomer. The purpose
of this article is, therefore, to help in preparing the
operator more fully and to try to enhance his or her
chances of successful operation. The following remarks
are addressed particularly to 10GHz operation but apply
equally to operation on any other band in the amateur
microwave spectrum.

As stated in the original PW Exe series it is useless to
take equipment into the field and expect success by calling
“CQ 10GHz”. The state of development and occupancy

of the band is such that, without exception, pre-arranged’

“skeds” and activity penods are the usual mode of opera-
tion. Each year the RSGB Microwave Committee
nominates dates for the Cumulative Activity Contests;
there are generally five or six monthly events commencing
in April and finishing in September (plus one IARU
Region 1 u.h.f./microwave contest, usually in October) the
purpose of which is to promote activity for both the ex-
perienced operator and the newcomer alike. Each is a one-
day event and, whilst directed principally at increasing
10GHz activity, is coupled with the optional use of one
other microwave band (2-3, 3-4, 5.7 and 24GHz). Any
mode of power within the terms of the amateur licence is
permitted. The general rules are set out in Table 1.

Operation at Other Times

It is, of course, possible and indeed very desirable that
operation takes place outside these set-periods from both
fixed and portable locations. Microwave activity tends, at
present, to centre in “pockets™ up and down the country
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and it is usually possible to arrange skeds with other in-
terested operators perhaps locally at first and then at
greater distances later.
Contact with other groups or individuals can be most
easily made by one of two routes as follows:
1) There are microwave “nets” running more or less
regularly on 144MHz: for instance Sheffield, West and
South Yorks, Monday evenings 8p.m. (clock-time) on
144.33MHz, s.s.b.; Cheshire, S. Lancs and N.
Midlands, Thursday evenings 10p.m. clock-time on
144-18MHz, s.s.b. Simply call “CQ, Microwave Net”
and listen for a reply. If several people in a given area
are active or interested in microwave operation—why
not start up a net? The author would be pleased to
know about such nets (QTHR).
2) The Microwave Newsletter (RSGB HQ, £4 for 10
issues) contains much topical operating news as well as
technical articles. Before each cumulative period it will
contain at least a partial list of operator callsigns,
telephone numbers, equipment details and expected
sites of operation.

Site Selection

Some general points were made about site selection in
the earlier article. Such factors as distance, height, access,
“clarity” of take-off and so forth can often be pre-
determined from careful study of the OS maps. Local
access from other than public roads is, perhaps, a matter
to discuss with the farmer or land-owner of the site concer-
ned; it is common sense and courtesy to ask permission to
use a site unless this is a clearly accessible road-side site.
Even there the adjacent land might be part of a Forestry
Commission, National Trust or National Park holding
and, as such, there may be restrictions or objections to the
erection of masts. Thus it is usually a good idea to prepare
the way by asking well in advance of the operating
periods. Access is seldom refused if asked for in the right
way; often an explanation of the purpose of one’s visit is
called for and it is essential to act in a responsible manner
and adhere to the “Country Code” whilst on site.

This code involves common sense and may be briefly
summarised by the following points:

1) Avoid climbing walls and fences

2) Always stick to footpaths

3) Always close and fasten gates

4) Leave no litter

5) Avoid damaging crops or disturbing animals

6) Ensure there is no fire risk

Finally, don’t forget the common courtesy of a “thank-
you™ at the end of the clay

Having selected one’s site and gone through the
preliminaries outlined above, there is still much to be done
in advance of actual operation to ensure its success!

The prudent and more successful operator will have
worked out (in advance) “certain”, “probable” and *“poss-
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Table 1—10GHz Cumulative Rules*

Time 0900-2000GMT
(1000-2100BST)

Dates Sundays, April through September

QTH i) 2 locations (fixed or portable) permitted for each period, but only the score from the higher scoring
QTH may count, although both scores must be logged.
ii) Any location can be used. Different locations are allowed for each cumulative.
iii) At any location, moves within a 5km radius are allowed so that local obstructions can be avoided.
Such moves still count as one location.

Contest i) Signal report R, S, (T), serial no. (001, 002 etc), QRA and (optional) NGR. NGR should be used in

Exchange log entries.
i) Both sets of information (incoming and outgoing) must be sent, received and confirmed on
10GHz unless cross-band operation e.g. 144MHz/10GHz is involved.

Logging All contacts both successful and unsuccessful, should be logged.

Scoring i) One point per km, half points for cross-band contact (either way).
i} The final score is made up by adding the best three scores together.
iii) The log for all periods in which operation took place should be submitted to RSGB HQ by the
stated date on forms LSVHF and cover sheet 427 obtainable from RSGB HQ or any member of the
VHF Committee on receipt of a stamped addressed envelope.

Awards i) Best overall score, any mode + runner-up

iii) 150km award **

v) Leading fixed station
vi) Best foreign entry

Notes on Table |

1) * Full details of actual times, dates and additional bands should be ob-
tained from Radio Communication, generally the April issue just before
the first Cumulative.

2) ** These awards are available from results obtained during or outside
the Cumulatives. For awards marked **, proof of contact (QSL) will be

ii) Best score, WBKM, TX power less than 100mW

iv) QRA Square award ** (5 QRA squares from one location)

vii) Highest placed station who has not previously won an award

required. For the others QSLs may be required.

3) The distance award varies with band as shown in Table 2.

4) To enter the contest or claim an award, but not to operate, the entrant
must be a member of RSGB. This does not apply to foreign entrants.
Group or Club callsigns are acceptable from Affiliated Societies.

ible™ paths, their bearings and distance plus any additional
data, written these neatly on paper and slipped them
(together with a copy of the licence or other amateur iden-
tification) into a waterproof, transparent stationery wallet
and attached it to the log book. Loose paper has a
singularly nasty habit of blowing away on a windy hillside!

The operator should also have prepared an equipment
list which might read something like that in Table 3.
Furthermore the equipment will have been systematically
loaded into the car, with each item ticked off as it is
loaded, not forgetting that it will have been checked for
function, reliability, frequency setting and so on. Large
items, such as dishes, should be secured to prevent damage
to equipment and passengers in the case of a sudden
emergency stop.

Safety

If the equipment list given seems excessive or super-
fluous, rest assured, it certainly is not! To ensure equip-
ment safety it is essential to guy the tripod—the author and
others have found this out by bitter experience—the dish,
even at ground level, presents a high “windage” and there
is nothing more frustrating than to have one’s equipment
damaged by a sudden gust of wind, maybe even before
operation has started.

Suitable clothing, food and hot drinks are essential for
the operator’s safety. It is surprisingly easy to ignore the
dangers and vagaries of the British climate and these
vagaries are magnified by increasing altitude. Wind, rain,
hail, thunder, sleet and snow cannot be ignored par-
ticularly early and late in the operating season and it is
easy to succumb to the effects of exhaustion or even ex-
posure if the operator is inadequately clad or goes without
food and drink for prolonged periods whilst on a hill-top.
Beware also of sun-burn—at high altitude a strong sun
can appear deceptively harmless.
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A word of warning about alcoholic drinks—whilst
these might give a feeling of warmth and well-being they
do, indeed, have the opposite physiological effect, actually
lowering the body temperature rather than raising it. The
best reviver is a hot, sweet cup of tea or coffee or a mug of
hot, thick soup plus other “high energy” (sugary) foods.

No comment need be made about toilet paper, save to
say that many people, embarrassingly, forget it! It has
many other uses, of course, such as mopping water out of
waveguide!

Path Plotting

Many paths which the would-be operator will use are
already well proven and the operator should be aware of
this fact from researches using maps and the information
sources already mentioned. These paths may fall into “cer-
tain” or “probable” categories but what of the “possible”
paths? Here it is advisable to carry out a path profile
survey to try to ascertain whether there are (one or more)
obstructions on the path.

Table 2—Distance Awards

Band Distance
1-3GHz 600km
2.3GHz 500km
3.4GHz 400km
5.7GHz 300km

10-0GHz 150km
24.0GHz 150km

Both the QRA Squares award and the Distance awards should be
claimed from the RSGB VHF Awards Manager Jack Hum G5UM, 27
Ingarsby Lane, Houghton-on-the-Hill, Leicester.
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The first step is to work out the path distance and bear-
ing and plot these lightly, in soft pencil (so that it can later e
be erased), on the appropriate map(s). Fig. 1 illustrates the s
special graph paper which is designed for microwave path-
plotting and is known as earth profile paper.
The actual limit of the radio horizon over the ideal flat
surfaced earth is not line of sight but “line of sight plus one
third” or 4/3 radius. This is because of the atmospheric
effects, and is a phenomenon observable at all non-
ionospheric frequencies (i.e. roughly 30MHz upwards, StationA d o Station B

certainly at 70MHz and above) under normal, unstable
atmospheric conditions.

Obviously this path length is effectively increased with
increasing altitude and relates to the Earth’s curvature
where line of sight to the radio horizon under normal
atmospheric conditions is given by

D (miles) = /2H(feet)
or D (km) = \/17H(metres)

Allowing for atmospheric and other effects the cur-
vature of the earth plus 1/3 produces one axis of the grid
of the paper and the altitude of the receiving or
transmitting station are plotted on the other axis. The
height of each station is known and should be plotted on
the paper at the appropriate distance apart. If a straight
line joining these two points passes through or below the
zero altitude curve, then the path is patently non-optical
and unless enhanced propagation modes (e.g. super-
refraction over water or rain scatter on inversion layers
over land) exist, transmission and reception across such a
path will not work. If the path is apparently “optical” i.e.
the straight line passes above the zero line, then the path
will be possible barring obstructions.

Now search along the path line drawn on the map and
look for spot altitudes or contour lines at, say, 8km inter-
vals (or maybe closer together in the vicinity of a suspect
obstruction), plotting these on the graph at the appropriate
distance from the “home™ station. Joining these points
together will produce a crude profile (section) of the land
along the path. If there are any points higher than the “op-
tical™ line, then obstructions exist and the path may not be
workable with simple wide-band equipment such as the
PW Exe. Much will depend on the position and bearing of
the obstruction between the two stations.

If one small obstruction exists the path may well be
worth trying; if two or more exist then it is unlikely that it
is worth trying with wide-band equipment unless use can
be made of high power, enhanced propagation or the
deliberate use of off-path reflectors such as large buildings,
hills or other large structures. To be effective the reflector
must be “visible” to each station even though each station
cannot “see” the other (Fig. 2).

It is difficult to predict results without elaborate
knowledge of equipment capability and system gain/loss
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Fig. 2: Because of the large obstruction on the direct path A to B the
stations cannot work each other. An off-path reflector, in this case a
hill, is “'visible'’ to both stations. Although station A cannot "‘see’’
station B a contact might be possible as shown. A classical example
of this was a contact between G3PHO and GBAFC about 3km apart
on Winter Hill. Direct contact was impossible but a good contact
resulted from the use of power station cooling towers some 34km
from each station

which is outside the scope of this article. Suffice it to say
that one small obstruction is worth trying, two or more are
not. Similarly “grazing” paths may be worth trying at
several different times during a cumulative period or
successive periods, since weather, atmosphere and
troposphere may all change to enhance signals and make a
contact possible.

Also due to Fresnel zones (a different effect) it may be
possible to make an obstructed path work by moving,
literally, a few feet and trying again! The moral about a
“possible” path is “suck-it-and-see™, perhaps on several
occasions.

On Site

If it is intended to operate from or near a car, then a
quick compass survey on arrival on site and reference to
the maps and path list will tell you where best to park the
car so that it does not obscure the directions to be worked.

Next, erect the talk-back antenna and mast and the
microwave equipment, guying both firmly and in such a
position that both can be operated simultaneously.
Terylene or Nylon heavy-duty “string” is plenty strong
enough for guys and heavy-duty tent pegs or pieces of
angle iron are cheap and dispensable, but don’t forget a
hammer! Check that all equipment is functional, not
forgetting to level the dish with the spirit level.

Talk-Back

Talk-back on 144MHz is an aid to setting up the con-
tact. Four or five years of continuous growth in
microwave operating has firmly established talk-back on
s.s.b., 144-33MHz calling, as the universal mode. After es-
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tablishing contact it is common to move to a frequency
between 144-160 and 144.190MHz so that the microwave
calling channel is left vacant for others to use. The use of
modes other than s.s.b. or bands other than 144MHz is
not viewed with favour, as any split from the current well-
established procedure can only lead to an “us and them”
situation which is clearly undesirable. It may surprise the
newcomer to learn that (for a variety of reasons) signals
are often much weaker on 144MHz than on 10GHz,
hence it is often necessary to use the 12dB plus advantage
of s.s.b. over f.m. to even make the talk-back link work
properly!

Operation

So now you are ready to operate — or are you? One
advantage of operating from a car, especially a hatch-back
or estate type vehicle, is that the talk-back equipment, log,
maps, food, drinks and spare clothing can be protected
from the weather by keeping them in the car “boot”. The
microwave gear is not quite so easy; one solution is to slip
a large heavy-duty polythene bag (e.g. a discarded fer-
tiliser bag) over the transceiver, dish and tripod, tying it in
place with a length of spare guy-rope should a heavy
shower occur.

Remember that, at least at the moment, wide-band
transmissions invariably take place in the 10-030 to
10-130GHz range, whilst narrow-band modes occupy the
sector 10-368 to 10-389GHz with “preferred” frequencies
between 10-3681 and 10-3683GHz. However, the begin-
ner is unlikely to have narrow-band equipment and should
thus concentrate on the lower part of the band except
perhaps for beacon reception or cross-band
(144MHz/10GHz) contacts.

Start by listening on 144.33MHz for stations calling
*“CQ for 10GHz contacts™ and reply or, if no-one is heard,
put out such a call. Once you have a reply, move off onto
a mutually agreed frequency and obtain the following in-
formation from the other operator:

1) Where is the station? (QTH Locator, actual location

and NGR is useful)

2) Is the equipment wide-band or narrow-band?

3) What is the nominal transmit frequency?

3) Over what frequency range is reception best?

You will, no doubt, be asked for similar information.
Such an exchange will allow both operators to decide
whether a 10GHz contact is possible or whether it is not
worth wasting each other’s time. If a contact seems poss-
ible then agree who is to transmit first—usually it will be

Table 3—Equipment List

Path list Microwave transceiver

Licence copy/log  Microwave dish (or other antenna)
book Tripod (or other mounting) with guys
Compass Tools (12V soldering iron, pliers, etc.)
Maps Warm wind-proof waterproof clothing
Spirit-level and footwear (plus spares in car)

Note pad and pens Food and hot drinks (“Thermos” or
Talk-back rig cooking stove)
Toilet paper
Talk-back antenna, Other items (individual preference)—
mast and guys binoculars, camera, cassette recorder,
Fully charged etc.
batteries (operation
away from car)
Torch or hand
lantern
Large plastic bags
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the more powerfully equipped station in terms of power or
dish size or both.

Assuming it is the distant station, set your own dish on
the precalculated bearing and ask for carrier plus tone. Set
your Gunn oscillator to the other station’s transmit fre-
quency plus or minus your i.f., i.e. to receive a signal on
10-050GHz with a 100MHz i.f. the Gunn oscillator could
be on either 9:950GHz or 10-150GHz. With most equip-
ment (the Exe for instance) it will not normally be possible
to tune the Gunn much below 10GHz, so the selection of
frequency essentially becomes receive frequency desired
plus i.f.

Tune the oscillator slowly a few tens of MHz either side
of the expected signal until an incoming modulated carrier
is heard. Adjust the dish slightly to optimise the incoming
signal strength and then, on 144MHz, ask the other sta-
tion to “identify” by switching tone on and off a few times.
It is often helpful to relay the incoming 10GHz signal back
to the transmitting station via the 144MHz link so that the
dish setting at the transmitting end can also be optimised.
Once identified and optimised the other station can pass
the exchange necessary and you should confirm (on
144MHz) that this has been received.

Now reverse the procedure, resetting your Gunn os-
cillator to a frequency suitable for the distant station to
receive and apply your tone. The other station will search
for and find your signal and ask you to “identify”. If all
goes well, you will soon be asked for your information
which, of course, must be transmitted on 10GHz.

It should be noted that whilst full duplex operation is
possible with the PW Exe, other operators may well be
using different i.f.s which will make such operation
impossible—indeed duplex operation is the exception to
the rule rather than the rule.

Finally, the information exchange is confirmed on
10GHz and the contact is complete. One thing which
should be said about microwave contest operation is that it
is a relatively leisurely affair, totally unlike the rat-race of
h.f. and v.h.f. contests. The beginner will usually find that
the more experienced operator is willing to spend quite a
lot of time and patience in setting up a contact which
could, depending on skill and accuracy of bearing and fre-
quency setting, take anything from a few minutes to an
hour or more to complete.

During and After Operation

One exciting aspect of microwave operation is that very
often the operators are breaking new ground, i.e. they are
trying to contact one another over a path which is new and
unproven. Despite carefully examining the maps, there
may be unpredicted obstructions which turn that
“prﬁubable” path into a “possible” or even “impossible”
path.

Again, as already mentioned, one should not perhaps be
deterred from trying the apparently “impossible” path
because unpredicted conditions may just make it work—it
may be less likely with wide-band modes than with
narrow-band modes because of the increased sensitivity of
the latter, but enhanced propagation (even rain scatter)
can be observed equally well whatever mode.

For these reasons the operator is urged to keep a
detailed and systematic log of all contacts, successful and
unsuccessful, weather conditions and the like, which can
later, at leisure, be analysed for the operator’s (and other
operators’) benefit. By systematically accumulating such
data the operator can add to our knowledge of propaga-
tion at such frequencies. This type of data is not available
as a result of professional studies, for such studies are
seldom undertaken on anything except a very specific path
using high-performance equipment.
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By contrast, the amateur will be attempting to establish
communication over paths and distances not considered
professionally or commercially viable and often with
relatively simple and inefficient equipment. Thus operating
technique is of vital importance and the keeping of such
logs is part of this technique. The obvious advantage to
this is that once worked out, path bearings and distances
need not be calculated again.

It may be that data accumulated will provide the
operator with confidence that the equipment is operating
to full efficiency or perhaps reveal defects in both equip-
ment and operating technique!

If several stations operate from one site (not uncom-
mon) then a strict degree of discipline will need to be exer-
cised in order that all operators can work without mutual
interference; this means deciding who operates in what
order and switch off all 10GHz equipment other than that
in use by the one station attemping a contact. Nothing is
more devastating than to have several microwave receivers
searching up and down the band whilst you are searching
for that elusive weak signal. This is almost certainly where
the notion that “beginners are not welcome at cumulative
periods” arises.

During the cumulative season (and after) it is desirable
that the data accumulated be communicated to other
operators. This is best achieved by making an entry for the
10GHz cumulatives (who knows, you may win an award!)
or at least submitting a check log for analysis. The receipt
of such information will be most welcome as a contribu-
tion to the understanding of microwave propagation and
the general benefit of amateur radio.

Please do make the effort; it costs little and adds much
to our knowledge and credibility. Indeed it may be said
that such is the difference between Amateur radio and CB;
“contributing to knowledge and self-training in radio com-
munication techniques™ are a very real part of the former
hobby and not of the latter. .

What of the Future?

After the first “season” of operating the newcomer
should now be reasonably skilled in map reading, bearing
setting, distance calculation and practical operation. What
is there left to do? The answer is—plenty! There are other
bands to explore, new paths to work, base station to base
station experiments, encouragement and help to more new
operators and so on.

By now the newcomer may perhaps be ready to under-

take construction of equipment for the more elaborate but
much more ‘“‘potent” narrow-band modes—this itself can
open up completely new horizons so to speak. Then there
is the wide open subject of space communication at
microwave frequencies—this is a subject which (with the
advent of the UOSAT package) has only just started to be
investigated. It is hoped that this thumb-nail sketch of
possible activities will fire the imagination—wide-band
data, TV, in-band and cross-band repeaters, beacons,
propagation studies—the list is almost endless and the
approach needed is certainly different to the other aspects
of amateur radio!

Within a short space of time it is expected that there will
be vast improvements in amateur microwave equipment
resulting from the availability of cheap solid-state low
noise devices and dish antennas which will inevitably arise
from the growth of direct-satellite TV broadcasting. Such
active devices based on Gallium Arsenide technology are
already tumbling in price and are within the reach of the
more dedicated amateur.

It is also expected that there will be an enormous
growth in the volume of amateur microwave literature and
designs; the microwave field is the one area of amateur
radio in which huge growth may be expected in the next
five to ten years in contrast to the h.f. and v.h.f. bands
because it is probably true to say that these areas have
already been fully exploited by the advent of the “black-
box”.

In summary, to the writer at least, microwave construc-
tion and operating will remain the challenge for some
years to come: it is “true” amateur radio, strongly reminis-
cent of his early days with simple home-built (valved)
equipment where it was possible to communicate effec-
tively with a minimum of complication and expense. This
is still true in the microwave field.

Finally, the newcomer is strongly urged to subscribe to
or borrow the various sources of information briefly listed
below and to contact fellow enthusiasts from whom much
help will be forthcoming.

My thanks to Petra Suckling, G4KGC, for reading,
criticising and correcting the draft of this article. ®

Reading List

1) RSGB Radio Communications Microwave Column and other articles
(RSGB, Alma House, Cranborne Road, Potters Bar, Herts. EN6 3JW)

2) RSGB Microwave Newsletter (10 issues/year, as above)

3) RSGB VHF/UHF Handbook, 3rd Edition

4) VHF Communications (4 issues per year, commercial suppliers)

5) Dubus Info (4 issues per year, UK Agent G3INSM)
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Forty-six years ago this month an event took place which
deserves more than a passing mention in the annals of
amateur radio. It is odd that one of the biggest stories
relating to our hobby was kept a close secret for so long,
but it appears that “security” and the natural wishes of the
leading participants and organisers of the affair to remain
anonymous has until now perpetuated the news
“blackout™. All the principals in the story which follows
are now dead, so it is fitting that their actions, which have
had a lasting and beneficial influence upon the amateur
fraternity’s fight to keep, guard and hold exclusively our
precious bands, should be reported.

During 1935, the German High Command, which was
already under the strict control of the ruling Nazi Party,
sought a cheap but effective radio system that would
enable small military units to keep a listening watch with
the Abwehr HQ in Berlin. The system desired was to be
free from jamming and enemy interference. Eventually a
scheme was approved and work began during the autumn.
It soon started operations in a limited form and by the end
of 1936 was virtually complete.

It was essentially a radio system based upon s.s.b.
transmitting techniques and simple receivers using what is
now called “direct conversion”. Elegant in concept, the
network used communications concepts far in advance of
those extant at that time. The receivers were small,
lightweight and basic. They had encapsulated pre-tuned
“front-end” circuits with specially developed double-diode-
triode valves to act as balanced detector and crystal con-
trolled oscillator. The detector was followed by a high gain
twin-triode a.f. amplifier and suitable filter.

The crystal oscillator could be “tweaked” a few hun-
dred hertz about its nominal frequency, and this was the
only tuning control. There were both battery and mains
operated versions of the receiver, and all the valves were
sr;nglol metal types similar to the “Nuvistor” valves of the
1960’s.
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Being so simple the receivers were rugged, and with the
exception of the crystals (which depended upon a secret
mass importation of special quartz from Brazil) were
cheap to produce. The transmitter station was high-
powered and normally radiated a clean unmodulated
carrier which was broken at minute intervals by the letters
ABW in high-speed Morse. Single sideband telephony with
much reduced carrier could be transmitted when needed
and also normal c.w. telegraphy. Reception of the s.s.b.
was easily accomplished by unskilled personnel, who
found its resolution simpler than tuning in broadcast
stations on their home receivers. The receiver antennas
suggested were just end-fed five metre wires, which could
be slung up into any convenient tree or fixed to any
suitable vertical support. The transmissions were vertically
polarised and the intent was to provide an extremely
strong ground wave over the whole of Germany and most
of Western Europe.

The High-Power Transmitters

Two transmitters were built and set up. Each had a
staggering power output of I0MW on c.w. At that time
this represented an unprecedented power level and showed
that German technology was in some respects ahead of
much of the world. The number one station was located on
Hohen-Neuffen peak at an altitude of 742m. This moun-
tain lies in the southern part of Germany and forms part of
the Rauhe Alp in the part called Swabia. The second or
“stand-by” station was on an island in a lake to the east of
Allenstein, in what was then East Prussia, and was almost
identical in design to the first station. Both transmitters
were linked by a unique system which enabled one discrete
frequency to be generated (a caesium clock with suitable
dividers was the frequency source and it ensured first-rate
stability) and used by both stations, although they were
separated by many hundreds of kilometres.

59

www americanradiohistorv com



The enormous power levels needed special cooling
arrangements. At the East Prussian site water from the
lake was circulated around the many output and driver
valves. In addition, several hundreds of tonnes of salt were
dumped into the lake to increase its effectiveness as a
ground plane. It was rumoured that when the station was
working the lake temperature rose dramatically, and that,
together with its newly found salinity, the water acquired
some of the characteristics of the Dead Sea! The
transmitting antennas were simple, but massive, dipoles at
the top of 270m towers and were fed by a special water-
cooled coaxial cable, which was largely air spaced and had
an outside diameter of a metre.

Drastic Effects

Unfortunately for all the amateur fraternity, the fre-
quency chosen for the new ABW system was
14.141MHz! This was almost slap in the middle of the
twenty metre band, the chief DX band at that time.
Although the intent was to provide a powerful
groundwave over the service area, much of the I0MW
output power went skywards at low angles and returned
hundreds or thousands of miles from Germany. The years
1936 and 1937 were the peak points of Solar Cycle 17,
and the effect upon the twenty metre band can only be im-
agined. The so-called “woodpecker” QRM experienced at
the present time is only a minor irritation by comparison.
Anyone who has built and used a t.r.f. receiver must be
aware of the swamp effect produced by strong signals.
Fairly strong signals necessitated a judicious increase in
the reaction or regeneration control and very strong
signals (such as the pick-up from one’s transmitter os-
cillator) prevented oscillation for many kHz on either side
of the frequency and produced a “hole” in the band where
nothing could be received.

A rig of the mid-thirties. Many such rigs were used in
the anti-ABW operation

The ABW megawatts killed straight receivers all over
the world and made operation on 14MHz only possible
near the band edges. The rather more fortunate owners of
superhets had similar problems, for the front ends of
moderately priced receivers did not have an r.f. stage and
big signal capabilities on even the highly priced imported
American sets were limited. The Abwehr transmitters vir-
tually closed down the twenty metre band for amateur use,
and all over the globe desperate operators could not un-
derstand the reason for or what the intruder was. An of-
ficial silence and a heavy veil of secrecy (which has never
until now been lifted) fell over the whole business. All
seemed lost!

60

The author, then a keen schoolboy s.w.l., was using a
home-built 1-V-1 receiver, and was mystified by his in-
ability to make the detector stage oscillate over much of
the twenty metre band. There were also funny noises
which seemed impossible to resolve when the German sta-
tions switched over to s.s.b. It must have been particularly
frustrating for the German amateurs who lived within
160km or so of the ABW sites. The radiated power was so
intense that a simple tuned circuit coupled to a half wave
dipole could activate a 60W light bulb anywhere within a
30km radius from the transmitter positions. This
knowledge was exploited by several experimenters, but
their ability to acquire free illumination by night and day
came to an end when some gaps in the transmitter radia-
tion patterns were noticed. The free-booters were dis-
covered and severely dealt with by the authorities.

The Meeting and a Plan

Fortunately for amateur radio, there was at that time
someone who had the necessary scientific skills, drive and
organising ability to counter the menace of the German
Army radio system. Arabackle Oblifork”, Albanian
National with a Georgian mother, polymath, electrical
engineer and amateur radio expert, must be remembered
with gratitude for all time as the saviour of the twenty
metre amateur band. Oblifork, licensed ZA 1AO (formerly
AlA) was instrumental in interesting his Head of State,
King Zog of Albania, in the hobby, and set up for His Ma-
jesty (callsign ZA1Z) one of the finest stations in the
world.

The story of Oblifork’s humiliation of the South African
Railway Authority® will serve to illustrate that he was a
force to be reckoned with, and the tale is worth re-telling,
for there must be many younger amateurs who know
nothing of the affair.

During the early 1920’s, Oblifork was commissioned to
plan the electrification of a particularly long stretch of
railway line in South Africa. For some now unknown
reason, a bitter and mutual antagonism arose between
Oblifork and his employers and he decided to teach the
South African Railways a lesson they would never forget.
He proceeded with his work and eventually the overhead
electrification was completed. At the first switching on of
power with no trains on the track all the fuses blew.

" Oblifork was then in Switzerland and could not be called

upon for advice. Close examination of the 1460km of line
revealed no faults or short circuits, so the Chief Engineer
ordered that the fuse ratings be multiplied by the factor of
four. A little later when power was re-applied the effect
was catastrophic. The alternators at the newly built power
station blew up, although there was seemingly no load or

fault on the line. Arabackle had arranged that the total .~

length of the overhead wires, allowing for velocity factor,
made them an open-ended quarter wave stub at the supply
frequency of 50Hz! The resultant replacement of heavy
power plant from Manchester helped the unemployment
problems of that city during the depression.

Oblifork arranged an urgent and secret meeting of the
world’s leading radio amateurs which was to be held at his
London laboratory. The only item on the agenda was the
formation of a plan to counter and destroy the effects of
the ABW transmitters which Oblifork had learned about
from his German informants.

The meeting took place in December 1936, and the
small but influential band of amateurs there learned of
Oblifork’s plan. Radio propagation and the mechanics
of reflection and refraction had been a pet enthusiasm of
Oblifork for many years, and his “Electron density/Radia-
tion intensity” theorem was to prove the undoing of the
German threat. The now well-known impossibility of com-

Practical Wireless, May 1983

www americanradiohistorv com



munication with returning astronauts is a phenomenon
known to be brought about by re-entry friction and the
generation of plasma. Oblifork’s theorem can be used to
determine the parameters of re-entry communications and
the frequencies needed and it shows how he was many
years ahead of his contemporaries in his thinking.

His assembled guests were told that nothing could be
done to prevent the radiation of the ground wave signals
from Germany but that with the adoption of his special
measures the skywaves could be eliminated. He reckoned
that the radiated power of an ABW transmitter plus a
similar external power level on the same frequency would
“take-out” the ionosphere and prevent all reflection and
refraction of signals on that frequency for two months.
After that period the effect should gradually disappear. By
organising most of the amateurs of the world (outside the
Axis Block) into a massive combined jamming force the
worst features of the Abwehr stations would be eliminated
for a time, and this would without doubt reveal to the
German High Command that even their uniquely high-
powered transmitters could be interfered with. Oblifork set
a date for the operation and the meeting broke up on
the evening of Friday, December 18. The International
Freemasonry of amateur radio then secretly and without
fuss swung into active preparation.

The Operation is Prepared

Unfortunately, many amateurs used crystal controlled
transmitters at that time and could not use their normally
set up rigs on the ABW frequency. Most, however, had the
skill to change their oscillators temporarily into self-
excited jobs, and the old t.a.t.g. (tuned anode tuned grid)
circuit came once more into its own. Some were fortunate
in owning a Meissner “Signal Shifter”, one of the first
commercially available v.f.0.s. Others resurrected from at-
tics and lumber rooms the high-power oscillators used in
former days as one valve transmitters. Even more for-
tunate were the really high-powered stations. For the most
part they were American and even in the mid-thirties
“Californian Kilowatts” were not uncommon. Here in the
UK was Gerry Marcuse G2NM whose very high-
powered (and at first unlicensed!) station initiated the
Empire Broadcasting network. Gerry, the “Caterham
Wizard", was only too eager to take part in the exercise;
indeed, he was one of the select few at the December
meeting in London. A number of British and overseas
amateurs held posts of responsibility at broadcasting and
other commercial stations. They, together with many in
charge of powerful military transmitters, agreed to help.

Perhaps our greatest contribution resulted from the
efforts of Dr Eric Megaw G6MUW (later to be GM6MU
when Scotland was granted a distinctive prefix). Megaw
was what would today be described as an electronic
“whizz-kid”. He was licensed when still a schoolboy, and
was one of the leading British DX chasers. During the
early 30’s Megaw was doing research into electron
oscillators, and is now best remembered officially for
work in developing the magnetron. Without the
magnetron, high-powered pulse centimetric radar could
not have been possible during the last war, and it was a
British success story. For this important work Megaw was
awarded the CBE and at the time of his death in early
middle age in 1956 was Chief Officer in the Royal Naval
Scientific Service. He, too, had been present at Oblifork’s
meeting and had promised help. In an outbuilding at his
research establishment Megaw built a crude but giant
magnetron device.

It-filled the building, and was independent of the mains
supply, using instead the mini-power station on the site. It
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used enormous electro-magnets and when in operation
could generate pulses with a peak power of 8MW at a
p.r.f. (pulse repetition frequency) of 400Hz and a pulse
width of 50us. Its effect later when used on the 14MHz
band was devastating and contributed largely to the
success of the final operation. To test the magnetron os-
cillator, Megaw used a section of nearby salt marsh as a
dummy load. It is said that for many winter nights the
local poachers and wildfowlers were astonished at the un-
seasonal night temperatures, and the thick mists which
swirled around at knee height!

The Big Pile-Up

A little before 0500GMT on Thursday 1 April 1937 the
author plugged in the twenty metre coils of his battery-
powered t.r.f. receiver in yet another attempt to pick up
Andrew Young VR6AY on Pitcairn Island. In s.w.l. cir-
cles it was well-known that VR6AY operated near the h.f.
band edge well away from the mid-band QRM which we
now know was from the German Abwehr stations. An-
drew was reputed to QSL 100 per cent on receipt of useful
reports and to log him was every young listener’s dream.
That morning there was nothing heard from Pitcairn and
the band (apart from the “thing” on 14-141MHz) ap-
peared quite dead. The logging of one of the Spanish Civil
War “pirate” broadcasters down in the c.w. sector and an
Italian operator calling seemingly endless CQ’s proved
that a radio blackout was not the reason for the band’s
emptiness.

Arabackle Oblifork. A rare study of the Albanian at his
home station in Tirana 1926

At 0500 precisely a musical tone which was not strictly
tunable came up and it became much stronger near the
middle of the band and could be heard even in the dead
section caused by the powerful intruder. This dead section
rapidly extended and reached almost to each band edge. In
desperation, the antenna, a simple dipole, was taken off the
receiver and at once the reaction control had some effect.
Without an antenna and with the detector in oscillation the
amazed listener heard for about five minutes a fantastic
cacophony of carriers, beat notes, clicks, hums and an all-
prevailing 400Hz tone. For those few minutes most of the
amateur fraternity were on or near the frequency pumping
out every watt they could muster. There was also Megaw
and his 8MW of pulse and hundreds of irregular transmis-
sions from broadcast, military and other transmitters
“borrowed” from their normal duties for just a few
minutes and coaxed onto 14MHz. By 0505 the band sud-
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denly was quiet and when the dipole was reconnected the
receiver behaved normally. There was just one signal, a
strong S9 c.w. carrier from the ground wave of ABW.,
Only its ground wave came in and it was possible to tune
normally over the whole band. A few more minutes of
fruitless tuning had to be followed by switch off, breakfast
and preparations for school.

That was the last day anything was heard from either of
the two German transmitters. The massive welter or
barrage of QRM on their frequency, which was, of course,
fixed and could not be altered, had rapidly induced the
Abwehr signals chiefs, on the advice of their technical ex-
perts, to stop all further operations. The system was fall-
ible and could be jammed. Development of another quite
different system began soon after, but it is understood that
when hostilities began in 1939 Germany had still not
developed a satisfactory replacement for the ABW idea.

Oblifork’s plan had worked perfectly, but it was only
some weeks later that an interesting fact came to light. Ex-
perts concerned with m.u.f. (maximum usable frequency)
observations using the new radio reflection techniques
with frequency sweep transmitters-receivers discovered
that no ionospheric reflections could be gained on one
specific frequency. This they deduced was on
14-141MHz. Even months later, indeed to this day, there
remains a “dead spot” near the centre of the 14MHz
amateur band where what goes up never comes down!

Modern frequency measurements show that the exact
frequency of the “hole” is 14.-141407TMHz. Oblifork’s
theorem specified that a total power radiation of approx-
imately 20MW would produce a temporary cessation of
ionospheric reflection at the ABW frequency. The total
level of power hitting the ionosphere must have exceeded
this amount, and after consultation, Oblifork admitted a
rider to his theorem which suggested that above a certain
critical power level the time became infinite and the effects
would therefore be permanent. This critical power level
was computed as 25-7MW, a total which most certainly
was achieved or exceeded on that April morning in 1937.

Conclusion

The train of events outlined in this story must seem
bizarre or even incredible to many of the present genera-
tion of radio amateurs and s.w.ls; for the “hole” in the
band is just 0-5Hz wide and is unnoticed by operators on
the 14MHz band. The stability of our receivers and
transmitters is not good enough to lock on to the “hole”
frequency and for all practical purposes it may be ignored.

The unsophisticated may be prompted to wonder how
the author gained this hitherto undisclosed information.
Confession is said to be good for the soul, and it must be
admitted that all the details of the operation were gained
second-hand and not from anyone actually involved in its
inception. There is no doubt in the author’s mind that his
late friend and near neighbour “Tommy” Thomas G6QB
would have had no reason to re-tell the Pile-up story if he
did not himself believe it.

For many years “Tommy” was the compiler of DX
Commentary in The Short Wave Magazine, and perusal of
those columns will reveal many references to Arabackle
Oblifork. One day when the moment was propitious the
author induced QB to tell something of that odd Albanian
gentleman, and that was when the full story was revealed.

It seems that Oblifork and “Tommy” met when both
were working at one of the RAF coastal radar sites during
the last war. Oblifork was a “boffin” attached to the Royal
Aircraft Establishment at Farnborough during much of
the war and his work sometimes led him to the out-
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stations. The pair had a lot in common, both being pre-war
amateurs for many years, and they soon began to
reminisce over drinks at a village hostelry one evening.
Later that night, Oblifork told his companion much of
what has been re-told in these columns and made
“Tommy” swear to its secrecy. After the war, Oblifork
defected and slipped through the Iron Curtain to the
USSR sometime during 1946. There he became actively
engaged upon plasma physics, space communications,
laser techniques and also surprisingly the setting up of the
post-war network of Russian Klub stations over the
USSR.

One day, “Tommy” showed me a QSL card relating to
a contact in 1956 with Arabackle, who at that time was
operating and testing a UL7K .. station. They kept in
touch for many years and each Christmas *6QB received a
card with scribbled greetings from him. Time runs on, and
it must be assumed that ZA1AO has now joined the ranks
of the silent keys. Without doubt he must also be rated a
Hero of the Soviet Union and we must belatedly hail the
departed Albanian as the saviour of the twenty metre
band! ]
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—SWAD SPOT ==

Have Harrier CBX 40 channel CB, 7 amp p.s.u., thorobred 251 mag
mount, antenna and patch lead (will separate). Would exchange for
any general coverage receiver. P. Large, 25 Plymouth Road,
Chelmsford, Essex. Tel: 0245 63866. R166

Have as new gents 10-speed cycle, immaculate, plus Stirling HR81
.22 air rifle, very powerful with top quality 200m scope, both mint
condition. Would exchange for good quality receiver. Tel: Norwich
502287. R185

Have Catronics CT100 RTTY terminal unit (new), $108 Hallicrafter
receiver and Karl Braun 144MHz DGTC22 converter. Would ex-
change for photographic accessories Olympus OM fitting or reflec-
tor telescope. Tel: 0925 64172, evenings (Warrington). R187

Have master clock by Gents, one second pendulum, half minute
impulse, oak case, similar to synchronome system. Would ex-
change for general coverage receiver. A. S. Hasted, 16 Eglise Road,
Warlingham, Surrey CR3 9SE. Tel: Upper Warlingham 2499. R200

Have Motion electronic u.h.f. television sound monitor. Zenith E
35mm SLR camera, Philips 640 pocket micro tape memo, all in
new condition. Would exchange for EC10 or Realistic 100L or
Grundig Satellit or w.h.y. L. J. Taylor, 1 Cadley Close, Blandford
Forum, Dorset DT11 7RY. Tel: 53933. R201

Have Trio 7100 f.m. transceiver fitted RO-R7 and S20-S523.
Would exchange for FRG-7, SRX30, XCR30 or similar. Also have
Storno Viscount and 6-channel 144MHz a.m./f.m. Cambridge.
Would exchange for w.h.y. M. Gathergood, 80 Moorfield Road,
Denham, Uxbridge, Middx. Tel: 0895 834167. R203

Have 1974 Ford Granada 3.0 GXL in exceptional condition for
year, runs and drives like new, 11 months MOT, 6 months tax.
Would exchange for Yaesu or similar base transceiver. H. Panton,
Millbrex, Turriff, Aberdeenshire. Tel: 06514 306. R243
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SWR & POWER METERS
SWR15 Single meter SWR/FS 35-150MHz
SWR25 Twin meter SWR/Power 3.5-150MHz
SWR150 Twin meter 3.5-150MHz Large black dials
SWRSC155 ATU + SWR to 30MHz
UH74  Single meter SWR{Power HF/2m/70cm
T435 Twin meter 144/432MHz SWR/Power Swi20w/120w
SWRVVV 2 metre only
2 metre and 70 cms

TAL172  150-172MHz marine/commercial 3680
SWR 2008 Twin meter SWR/Power 3.5-150 Power range 200/2kw

a13.5-30MHz 2/30/200w at 184MHz 4019

WELZ PROFESSIONAL POWER/SWR METERS &

ACCESSORIES
SP200 1.8-160mHz 20w-200w-1kw power/SWH meter with aeral
switch 59.95
SP3ID0  1.8-500mHz 20w-200w-1kw power/SWR meter with 3
separate agrial Sensors 79.95
SP400  130-500mHz Sw-20w-150w power(SWR meter 5995
SP15M  1.8-160mHz Sw-20w-200w power/SWR meter - economy
version 2995
AC38  3.5-30mHz coax ATU. Ideal for modern S5 tovrs EIJDMJ;E;O:
PEP |

CT15A 50w dummy load (3:1 Tx/Rx ratio - 4 minds) 25w cont
PL259 plug

CTISN  15/50w dummy load 450mHz. N. Plug

CT150  150/400w dummy load 250mHz PL259

CT300 300/kw dummy load 250mHz PL253

CH20A 2 way coax switch. 1kw S0239

CH20N 2 way coax switch Tkw "N”

CT-8N 3w dummy load 1.3GHz "N”

MORSE KEYS
HK707  Straight up/down keyer
BK100 Semi-automatic bug
HK702 Up/down keyer on marble base
MK702  Manipulator
MK Squeeze paddle
MK705 Squeeze paddle on marble base
MK1024  Automatic memory keyer
EK150 Semi-Automatic keyer
EMKIA Morse code practice oscillator
ADONIS MICS
B03G Compressor desk mic with 3 outputs, matches any
equipment, uses electric mic [compression range 50.30,
10dB)
503G Single output comp
& 10dB)

11.95
31.00
43.00
15.95
%5

65.00

desk mic (comp range 50
L]

43
2025 Mobile condenser mic with gear stick control box 23.00
202HD Head-set mic on boom, ideal for mobile use 3099
202FX  Mobile k amplified ph 3350

YAESU CONVERTORS

We stock the full range of convertors
and accessories including:

FRV7700C  Converter 140-150, 150-160, 160-170MHz
FRVT700D Converter 118-130, 140-150, 70-B0MHz
FRVTT00E Converter FRA 7700 active aerial

STANDARD EQUIPMENT
C7800 70cm synthesised mobile 5 memories 1/10w 250.00
€58 2 mtr SSB/FM portable/mobile, 1 watt basic unit portable lor
with power booster & mobile bracket 25 watts| 24580
C78 70cm FM portable/mobile lwith mobile mount bracket) 1 watt
basic unit 10 watts with power booster) 22910

NEW PRODUCTS 11!

C5800 Multimode FM/SSB

Mobile 25 watt output 2 mir

C8900 2 mir FM mobile trans. (shm linel| units both
C7900 70cm FM mobile trans. (shim line) {10 watls

ACCESSORIES FOR Cs8/C78

CMB8 Mabile mount bracket for both models
CLCB Carry Case

CPB78 Power booster for C78 10 watts
SRIC12/230/6 Mains charger unit

CPBS8 25 watt booster for C58

AAsize A NiCads

359.00 inc
23900
269

TELECOMM ANTENNAS
Mobile 1/4 Wave 66-512MHz snap-in mount KX ]
Mabile 5/8 Wave 144-172MHz snap-in mount 3dB gain 9.95
Mobile 1/2 Wave 144-148MHz snap-in mount 3dB gain 8.50
Maobile 1/2 Wave 138-180MHz snap-in mount 3dB gain 14.66
Mobile 70cm co-linear BB snap-in mount 995
TAIMM  Magnetic mount with 5 mtrs coax PL253 fitted 9.75
TA309/MM  TA309 aerial and TAIMM Package 16.95
TA3  Solid gutter mount with 3/8 inch hole for all TA aerals 431
TAMSP  Folding Gutter mount, takes S0239 socket
TAIGC Gutter clip for all TA aerials 5 mirs coax and PL259
MASPRO  7/8 Wave
HELICALS 4 types available: -
BNC PL253, long and short threaded types to suit lcom, Standard,
Trio etc

400 EDGWARE ROAD
LONDON W2
01-723 5521 Tix: 298765

150
1035
1595
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TA2850 6dB Base station co-linear 144-148MHz with radials £29.95
TA 485D GdB Base station co-inear 430-435MHz with radials 29.95
DPLCZ2  6.5dB mobile co-hinear 144-146MH2 2995
Araki 7/8 wave 6dB gain mobile co-inear

Araki 5/8 mobile/base station with radials

COAX CABLE
RGS58 50 ohm multiwire Centre — price per metre
URG7/213 50 ohm solid centre — low loss, price per metre

COAX (RELAYS)

(0C - 500mHz, 12v DC)
CX120A Direct solder connection
CM230 [C - 500MHz fitted with 3 x BNC sockets
CX60ON DC-1GHz3 = "N’ type sockets

COAX SWITCHES
CT  Toggle 2-n - 1-out 3 x S0239
CT2 Toggle 2-in — 1-out 2 x 502391 = PL253
T$120 Coax slide 2-in - 1-out 3 x S0239
SA450 Diecast box 35-500MHz 3 = S0239

DUMMY LOADS
DL30 30w DC - 150MHz with PL253 connector
100w DC 500Mhz with 50239 connector
T200 200w DC 500MHz with 50239 connector

BEARCAT SCANNING RECEIVERS
BC-100 16 channels (handheld)
BC-150FB 10 channels
BC 20/20 FB
BC-250 FB 50 channels
BC-24 THINSCAN.2 Band 4 Channel (handheld}
BC46 THINSCAN. 4 Band 6 Channe! (handheld)

ACCESSORIES FOR IC2E
Standard 9 Violt pack
7.2 volt high capacity
Empty case, will take 6 x ‘AA" NiCads
11 volt pack for 2 5-watts output
ICDC1 9 volt regulatar pack
ICBP1  Car charger lead with cigar plug
ICBP25 Charger as supphed for BP3
ICBP30 Desk type fast charger for all packs
ICML1 10 watt mohile booster
LC123 Cases
HM3  Speaker/Microphone
IC30L 10 watt linear for IC-402
ICSM2 Desk Mic + Preamp 4 pin plug
ICSM5  Desk Mic + Preamp 8 pin plug
ICHM3  Hand Mic 215/202/402/240/211/701
ICHM10  Scan Mic 255/260/451

MICROWAVE MODULES

LINEAR AMPLIFIERS
MMLZB100-5  10m 100 watt linear/preamp,
switchable 129.95
MML70/40 4m 40 watt hnear/preamp 17.00
MML70/100-S  4m 100 watt lingar/preamp, switchable 139.95
MML144/30-LS  2m 30 wart linear/preamp, switchable 5995
MML144/40  2m 40 watt lingar/preamp 77.00
MML144/100-5  2m 100 watt linear/preamp, switchable 139,95
MML184/100-LS  2m 100 watt {1 or 3w i/p) switchable 159.95
MMLA32/20 70cm 20 watt hinear/preamp 85.00
MMLA32/50  70cm 50 watt linear/preamp , 109.95
MMLA32/100  70cm 100 watt linear 228 65
MMLI296/10  23cm 10 watt hnear 199.00

AMATEUR TELEVISION PRODUCTS

MMCA35/51  70cm ATV converter, VHF output
MMCA435/600 70cm ATV converter, UHF output
MTV435  70cm ATV 20 watt transmitter

MICROPROCESSOR CONTROLLED PRODUCTS

MM1000 ASC11 to Morse converter

MMIDDOKB  ASC11 to morse converter with keyhoard
MM2001  RTTY to TV converter 18!
MM43000 RTTY transceiver

MM400OKB  RTTY transcewer with keyhoard

MMS1  The MORSETALKER - Speaking morse tulor
MMS2  Advanced Morse Trainer

TRANSVERTERS

MMTZB/144  10m linear transverter, 2m input
MMT70/28  4m linear transverter, 10m input
MMT70/144  4m linear transverter, 2m input
MMT144/28  2m linear transverter, 10m input
MMT432/28-5  T0cm linear transverter, 10m input
MMT432/184-R  70cm hinear transverter, 2m input
MMT1296/144  23cm linear transverter, 2m input

RECEIVE CONVERTERS

MMCZ7/mw  27MHz to medium wave converter

MMC28/144  10m to 2m up converter

MMC50/28  6m to 10m down converter

MMC70/28 4m to 10m down converter

MMC?0/28L0  4m to 10m down converter with LO
oulput

MMC144/28  2m 1o 10m down converter

MMC144/Z8L0  2m 1o 10m down converter with LO
output

1495
1995

025
065

9.75
19.95
24.95

6.84
684
6.61

ICBP3
ICBP2
ICBP4
ICBPS

2000

Post
Incl Vat Rate
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3750
2190
149.00
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INSTANT H.P. (with Bank Card)

MMCA32/28-5  70cm 1o 10m down converter
MMCA32/144-S  T0cm to 2m down converter
MMC1296/28 23cm to 10m down converter
MMK1691/137.5 169MHz METEQSAT converter
MMK1296/144  23cm to 2m down converter

RECEIVE PREAMPS

MMAZ8  10m low noise preamp

MMA18V  Zm RF switched low noise preamp
MMA1296  23cm low noise preamp

FREQUENCY COUNTER

MMDO050/500 500MHz digital frequency meter
MMD600P  600MHz + 10 prescaler

MMOP1  Frequency counter amplifierfprobe

FILTERS
MMF144  2m bandpass filter, 40 watts max
MMF32  70cm bandpass filter, 40 watts max

VARIOUS
MMV1296  70cm to 23cm varactor tripler
MMS384  384MH: frequency source
MMR15/10 15dB. 10 watt attenuator
POST&GEJ’PABKINB CHARGES: ‘A" - £1, ‘B’ - £2.50,
.00, "D - £4.00.
Al wnits are fully guarani’fed far 12 months by Microwave Modules
- Including PA transistors

POWER SUPPLIES (FULLY STABILIZED &
PROTECTED)

PX 402 138V 3 amps Nom 4 amps Max

PH5000 138V 5amps Nom 7 amps Max

NC10 Ni-Cad Charger charges 10AA size baltenes
NC4 Ni-Cad Charger charges 4AA size battenes
EP3010 Adjustable 10-16V 25 amp continuous

EP 3000 13.8V 24 amp

DATONG

PC1  General Cov. Converter adds 50kHz to 30mHz to 2m all mode
levrs 13742

VLF  Very low frequency converter adds VLF coverage to recewver
with 28-29mHz coverage 2990

FL1 Frequency agde audio filter

FL2  Multi-mode audio filter

ASP/B  Automatic 1.1 speech clipper wired for Tno

ASP/A  Autamatic r | speech clipper - wired lor Yaesu

D75 Manually controlled ri speech chpper

D70 Morse Tutor. Go anywhere - self contaned umit

MK  Keyboard morse sender. Completely self-contained unit 137.42

RFA  RF switched broad band pre-amplifier 30-200mHz .92

AD270  Active dipole receiving/antenna system for indoor
mauntng

AD370 Active dipole recenong antenna system lor outdoor
l'I!OlJﬂIII'l[J

AD270  Head unit only

AD370  Head unit lincluding Bm cable & 2 steel whip ant
elements) 46.00

DATEST 1 Aut tester & dentifier for transistors & op amps 5635

DATEST2  Aut. in-circuit tester for Iransistors FETS. SCR &
TRIACS

MPU  Mams power umt built into fused 13a. mans plug

MPU/1  As MPU but no internal fuse & fitted with 40cm mans "

lead .
DC184f28 2 metre converter complet cased 3967

NEW: Codecall selective calling dewice. Sell contamed unit
connects to speaker socket Allow silem standby operation
Codecall ‘A" 4000 link programmable codes 2160
Codecall ‘B° 4000 switch programmahle codes 2930

NEW: Doppler direction finder for use with existing narrow band
FM Receivers and transcevers

Basic system OF

DF System

Complete mobile DF system

CDEROTATORS

AR-ZZXL Low cost Amateur Rotator
AR-30  Light duty Rotator
AR-40 For average Antennas
CD45 Medium duty
HAM4  For amateur Beams
BT-1 BIG TALK medum duty
T2-X TAIL TWISTER, heavy duty

G-WHIP MOBILE ANTENNAS
Hehcal whip for 1015720
LF 40/80/160 codls lor above (prce each)
LF telescopic whip for Tribander
Sel-select for 10/15/20
MM 40/80/160 coils for above (pnce eachl
MM Telescopic whip for Multimobile
Basic 10m antenna with loaded mast/whip

Couls for 15/20/40/80/160m (price each]
Base Mount  Single hole fixing type with 3m coax
Base Mount Chrome Ball, swivel type
Base Mount  With heavy duty spring
BUMPER STRAP FOR ABOVE

THIS IS ONLY A SHORT LIST.
S.AE. FOR DETAILS OF OTHER EQUIPMENT

TRIBANDER
MULTIMOBILE

FLEXIWHIP

OPENING TIMES:
530pm Man, Tues, Wed, Fri.
9.30am-1pm Thurs.
10am-4

Send 25p for
full details
of our range.

930am-

m Sat
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Get it right
from the start.

A GOOD START is essential to short wave listening and
expert advice is important in achieving this. Firstly, a receiver is only
as good as the antenna it sees. The old adage regarding wire
antennas “as long and as high as you can” is still good, but at best is
only good for PEAK PERFORMANCE on one or two frequencies,
or at worst none,

For PEAK PERFORMANCE on all freguencies you need
good matching between your Receiver and Antenna. If you plan to
listen on the high frequency bands up to 30MHz then you know you
can't have an antenna for every frequency! BUT we can offer you
MUCH IMPROVED PERFORMANCE from your receiver by using an
antenna tuning unit that will electrically change the length of your
antenna to match the frequency you select. In other words -

A MATCH FOR ALL FREQUENCIES.

You'll see many antennas being advertised under gimmicky
names, but when it comes down to it they're only random wires or
odd configurations, but at the end of the day, if you're expecting the
performance the manufacturers specified, then you'll have to buy
an antenna tuning unit. DON'T! We'll give you one ABSOLUTELY
FREE when you buy your receiver from Amcomm, as well as
complete advice on an antenna to suit your available space.

1 YAESU FRG 7700 +

FRT 7700 ine. VAT
1 YAESU FRG 7700M + £409.00
'FRT 7700 inc. VAT
11COM ICR7 + £469.00
FRT 7700 inc. VAT
1 TRIO R1000 + £297.00
FRT 7700 inc VAT
1 TRIO R600 + £249.00
FRT 7700 inc. VAT

Get it right. HAVE PEAK PERFORMANCE FROM  YAESU
THE START, BUT DON'T FORGET, ADD £6.00 IF
YOU REQUIRE NEXT DAY SECURICOR DELIVERY.

YAESU-JAYBEAM - HYGAIN - BANTEX -
AMTECH - CUSHCRAFT-ICOM
and 50 other major lines - all ex stock.

AMCO) 1Y

Amcomm Services,

194, Northolt Road, South Harrow,
Middlesex HAQO 2EN.

Telephone: 01-864 1166 Telex: 24263.

SHOWROOM OPENING HOURS N
TUES-FRI. 10.00am-6.00pm continuous VISA
SAT. 9.00am - 5.00pm continuous Lot )
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IWOOD & DOUGLASI

We have moved! Our new manufacturing facility in Berkshire
will provide an even better service for our extensive range.
Credit card orders can also now be taken, ring for details.
PROJECT CODE ASSEMBLED KIT
70cms EQUIPMENT
Ti iver Kits and A ies
FM Transmitter (0.5W) 70FM05T4 38.10 2310
FM Receiver TOFMOSRS 68.25 48.25
Synthesiser (2 pcb's) 705Y25B 84.95 60.25
Synthesiser Transmit Amp A-X3U-06F 27.60 17.40
Synthesiser Modulator MOD 1 8.10 4.75
Bandpass Filter BPF 433 6.10 325
PIN RF Switch PSI 433 9.10 775
Converter (2M or 10M i.f) 70RX2/2 27.10 20.10
FM Package 2 (Synthesised) 7J0PAC2 163.00 128.00
TV Products
Receive Converter (Ch 36) TVUP2 2695 19.60
Pattern Generator TVPG1 3995 3253
TV Modulator TVM1 8.10 530
3W Transmitter (boxed) ATV-1 87.00 -
3W Transceiver (boxed) ATV-2 119.00 -
Power Amplifiers (FM/CW Use)
S50mW to 500mwW JOFM1 14.65 8.85
500mW to 3W TOFM3 19.65 13.25
500mW to 10W JOFM10 30.70 22.10
3W to 10W 70FM3/10 19.75 14.20
10W to 45W 70FM45 58.75 45.20
Combined Power Amp/Pre-Amp TOPA/FM10 48.70 34.65
Linears
500mW to 3W FOLINZ/LT 25.75 18,60
3W to 10W (Compat. ATV1/2) FOLIN3/10E 39.10 28.95
Pre-Amplifiers
Bipolar Miniature (13dB gain) F0PA2 7.90 595
MOSFET Miniature (14dB gain) 70PA3 825 6.80
RF Switched (30W Max) TJOPA2/S 21.10 14.75
2M EQUIPMENT
Ti iver Kits and A ies
FM Transmitter (1.5W) 144FM2T 36.40 2225
FM Receivar 144FM2R 64.35 45.76
Synthesiser (2 pcb’s) 1445Y258 7825 59.95
Synth Mult/Amp (1.5W o/pl sY2T 2685 19.40
Bandpass Filter BPF 144 6.10 3.25
PIN RF Switch PSI 144 9.10 7.75
Synthesised FM Package (1.5W) 144PAC 138.00 105.00
Power Amplifiers/Linears
1.5W to 10W FM (No Changeover) 144FM10A 18.95 13.95
1.5W to 10W FM (Auto-Changeover) 144FM10B 3335 25.95
1.5W to 10W SSB/FM (O/P c/o) 144LIN10A 26,80 19.87
1.5W to 10W SSB/FM (Auto c/o) 144LIN10B 35.60 26.95
Pre-Amplifiers
Low Noise, Miniature 144PA3 8.10 6.95
Low Noise, Improved Performance 144PA4 10.95 7.95
Low Noise, RF Switched 144PA4/S 18.95 14.40
SYNTHESISER ACCESSORIES
Display Decoder/Driver DISP1/2 2260 16.10
GENERAL ACCESSORIES
Toneburst TB2 620 3.85
Piptone PT3 6.90 395
Kaytone PTK3 6.80 4.25
Relayed Kaytone PTK4R 9.95 175
Regulator REG1 6.80 4.25
Sc?id State Supply Switch SSR1 5.80 3.60
Microphone Pre-Amplifier MPA1 5.40 2.95
Reflectometer SWR1 6.35 535
CW Filter CWF1 6.40 4.75
TVI Filter (Boxed) HPF1 5.95 -
MICROWAVE PROJECTS
Microwave Drive Source MDOST 2950 20.40
Bandpass Filter BPF 384 5.10 3.25
4M EQUIPMENT
FM Transmitter (1.5W) 4FM2T 3475 21.20
FM Receiver 4FM2R 61,65 43.15
Pre-Amplifier 4PA4 10.95 7.95
Pre-Amplifier, RF Switched 4PA4/S 18.95 14.40
6M EQUIPMENT
Converter (2M) B6RX2 27.60 19.95
Enquiries by post should contain a SAE. Please restrict telephone
technical enquiries between 6 pm and 9 pm in the evening on either
0256 24611 or 07356 5324. Access and Barclaycard orders can be taken
on 07356 5324.
MAIN AGENTS J. Birkett, LINCOLN 0522-20767

Darwen Electronics, LANCS 0254-771497

Amateur Radio Exchange, ACTON 01-392 5765

Wood & Douglas (Scandia) HB, SWEDEN 040-94-89-55
Prices include VAT at the current rate. Please add 75p postage and
handling to the total order. ATV-1 and ATV-2 orders should include
£2.00 for postage and insurance. Please allow 28 days for delivery if not
stock at time of ordering.
Unit 13, Youngs Development
Aldermaston, Reading RG7 4PQ
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FT-ONE

»»Pcontinued from page 63

very effective, as already mentioned. For a synthesised dual-
conversion receiver, the FT-ONE seems remarkably free of
spurious responses, those that are there being too weak to
cause any real problems. Getting the best out of the fre-
quency setting systems does take some practice—there are
so many ways of achieving the same end.

Now to the dislikes. A minor one first, which is that the
row of switches under the two meters have long cylindrical
toggles which get in the way of operating the control knobs
beneath them when the switches are in the "down" position.
The switches are smart, but not too practical in that situa-
tion.

The second one concerns the noise from the cooling fan.
This cools both the transmitter p.a. and the power supply,
which is of the switch-mode type, but it runs all the time, on
both transmit and receive. | found it really annoying when
wanting to do a bit of quiet listening without headphones on,
and wish it could be switched off or at least slowed down on
receive.

| understand that as a result of similar comments from
other users, Yaesu have introduced a modification to new
production so that the fan runs only whilst on transmit or if
the heatsink temperature should rise too high at any other
time. Owners of existing FT-ONEs can get details of this
maod from the Yaesu importers.

A back-panel view of the FT-ONE

Price

At the time of writing, the FT-ONE in its basic form (no
options fitted) is around £1350 including VAT and carriage.
However, this is very dependent on the current Yen/Pound
exchange rate and you should contact the dealer of your
choice to check on the latest situation. Incidentally, it is
worth mentioning in view of the frequent moans about the
high price of imported amateur radio equipment in the UK,
that quite a bit of the fall in the value of the Pound in recent
months had been absorbed by the importers.

Our thanks to South Midlands Communications Ltd.,
36-38 Rumbridge Street, Totton, Southampton,
telephone 0703 867333, for the loan of the review
transceiver.

Geoff Arnold

- For your Diary . . .

ELECTRONIC HOBBIES FAIR
Alexandra Pavilion, London N22
October 27—-30, 1983

ARE THE VOLTAGES CORRECT?—12

PP continued from page 35

A sixteen-pin i.c. would be needed to house two of the J-
Ks of the type illustrated in Fig. 12.9—seven connections
each plus the two power supply connections. If SDs are
omitted from both J-Ks, however, they could fit into a
fourteen-pin package.

Measured logic / inputs and outputs are typically
around +3-4V and logic 0 around +0-05V. When inputs
float they usually become logic I and the device behaves
accordingly, but when measured a typical voltage reading
would be about +0-26V, even with an electronic meter.

To test a J-K it may be possible to disable the clock
pulses and impose logic levels where desired, otherwise the
i.c. can be removed and tested as described for testing
gates. Again the only test criterion is whether or not the
J-K obeys its truth table.

There are several variations of J-K available, the one
described being considered the most common. The little
circles on the CP, SD and CD inputs of Fig. 12.9(a) in-
dicate “active 0" while the absence of these on the other
connections indicate “active I”. The little triangle on the
CP input indicates “active only during a movement be-
tween logic levels”. Unfortunately, different manufacturers
use (or have used in the past) different symbols and it is
often impossible to be sure which type of J-K a certain
symbol is supposed to represent without more information
than the symbol itself.

There are no problems this month, as there are only two
voltage levels normally encountered in digital circuits.

Next month we will take a look at the voltages involved
in thermionic valve circuits.

Practical Wireless, May 1983

ANTENNAS—4

B p continued from page 44

The larger pattern Fig. 4.5(b) is from the same antenna
plotted independently by the author. Again the beam
width at —3dB is 34 degrees which at least confirms the
maker’s claim for the polar pattern. The actual gain factor
given by the maker of this antenna is 13-7dBd so we are
within 1dB. The difference is due to the cross section area
at —3dB being slightly elliptical and approximately 1300
square degrees which gives a gain of 13-9dBd i.e., to
within 0-2dB of the maker’s claim. Two other well-known
v.h.f. beams have been independently tested this way and
the gain factors given by the makers proved to be
correct—so some can be relied upon to provide the perfor-
mance that is claimed.

Part 5 of this series will investigate multiple wavelength
long wire antennas.

References

(1) The .;IRRL Antenna Handbook (Driven arrays. Chap-
ter 4

(2) The Trap Aerial—in Theory and Practice. By Carl
Mosley. RSGB Bulletin. May 1960.

(3) Beam Antenna Handbook. 5th Ed: by W. 1. Orr
W6SAIL Radio Publications Inc. (Available RSGB
book dept).

(4) HF Antennas for All Locations. By L. A. Moxon
G6XN. RSGB Publication.
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No. 22
Roger Hall G8TNT (Sam)

For the last few months the Mods column has been
devoted to the Yaesu FT-290R and this has meant that
there has not been room to publish a Wanted section.
Consequently this month’s page will be used to try and
help some of the readers who have written in with requests
for mods.

Mr Kemp of Norwich has a Yaesu FT-480R and he
would like to know if it is possible to fit a small battery so
that he can retain the memories when his set is disconnec-
ted from the power supply. He also wants any other mods
for this set.

Mr Gardiner has written in from Doncaster to ask if the
R-517 air band monitor can be modified to cover the
144MHz amateur band. His receiver will go up to
143MHz but no further.

Mr Ecott G8SSI of Croydon has a Yaesu FT-270R and
a Trio TS-700G and he is interested in any mods for these
sets, especially suggestions for improving the sensitivity of
the Trio.

Matthew Cornwall (I think I've deciphered the name
correctly) wrote in to ask for mods for the Yaesu FRG-7.
He has already fitted a 2-5kHz filter and switchable a.g.c.
and now wants to know if there are any other mods that
he could carry out. I’'m sure that there are lots Matthew
and in answer to the query at the end of your letter — yes
please, I certainly would like details of your mod.

Alan G3VRI wrote because he has a Trio TR-2300
that he would like to modify. He uses it in conjunction
with a linear amplifier that was designed to give 50W
output for 2W input. As the TR-2300 only gives 1W, Alan
is not making full use of his amplifier and he has asked if
anyone knows how to make this set give out more power.
He has heard that there is a mod that involves using a two-
stage i.c. and a variable resistor, but he has not been able
to find out how it is done.

Mike Barfoot of Treorchy wrote in following my com-
ments in the April 1982 column when I mentioned the
possibility of converting CB rigs to 28MHz (10m) opera-
tion. Unfortunately I cannot pass on any of these mods
because the legal position has not yet been clarified. I
wrote to the Home Office to ask if it is legal to modify
legally imported a.m./s.s.b. rigs but they have not replied
yet. I gather that this is a tricky legal question and until it
is resolved 1 cannot suggest that you do it. However,
modifying legal f.m. rigs is acceptable but the problem
here is that the majority of rigs will not work on 28MHz,
they are fixed on 27MHz. There are one or two types that
can be converted and we hope to publish an article on this
at a later date.

I have received letters from far too many people to men-
tion asking about mods for secanners. I think that I must
now close the file on the SX-200N as it seems certain that
it is not possible to make this set scan out of band. The im-
porters, distributors and numerous users have all tried to
trick the SX-200N into scanning through the gaps in its
coverage but, as yet, no-one has succeeded and the general
consensus of opinion is that the internal programming is
rigid and cannot be altered. Similarly, the new Bearcat
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IMPORTANT—The ideas presented here are sununﬁnm ,mlv 3
and as they are untried by this magazine, we cannot accept -
responsibility for any resultant damage, however caused. B’ﬂhu £
alterations are attempted, care should he taken to ensure that any.
guarantee is not invalidated, and it should also be borne in m
that modifications usually have an adverse effect on resale nrir.u.
In cases where specialist skills or equipment are needed, mnst
dealers will undertake the work for a reasonable fee. ! :

20/20 also seems to be fixed in its coverage. Two of the
older Bearcats, the 220FB and the 250FB, can be tricked
quite easily (see Mods 14). The 220FB can be made to
scan from one end of its range to the other with no gaps at
all but the 250FB has a gap between 91MHz and
131MHz that seems impossible to fill. The new Bearcat
100 can also be programmed to scan through some of its
gaps and I hope to be able to publish the details soon.

If you have a mod that you would like to pass on or if
you want me to publish a request for a mod, please write
to me at the address below but please, please do not en-
close a stamped addressed envelope, stamps or an IRC
because, much as I would like to, I cannot reply to in-
dividual queries. If you know that the mod you want has
already been published, the only way that you can get a
copy of it is to write to our Back Numbers Department—
the address is on the first editorial page of this issue. If you
know that the mod has been published but do not know
which issue it was in, Mods 15 contained an index of all
the mods that had been published up to then and I will be
writing another index soon, probably Mods 24.

My address is: Roger S. Hall, Room 301, Hatfield
House, Stamford Street, London SE1 9LS.

W e

Active ATU, January 1983

The Veroboard track breaks shown in Fig. 4 were not
clearly reproduced in some issues. The following track
break listing will allow a check to be made.
B17,20.C3,5,13.D5,9, 10, 16.E3, 4,9, 10, 12, 18.
F9, 10, 14. G3, 9, 10, 13, 17. H9, 10, 19. 15, 9, 10,
12.J6,9,10, 12.

1st station:

operating into Australia. Most of them were speaking

in Maltese, and | couldn't understand a word of what

they were saying

2nd station: “Did that make you cross?” :
. heard on the h.f. bands by GSZVP ;

“l could hear a lot of Maltese stations

“You are a very strong signal into the repeater, but
your audio level is very low.”
“Yes, I'm parked under some trees, and they are
probably attenuating my deviation, which is why my
carrier is strong but my audio is low.”

. Brighton & District RS Newsletter
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#Gold service available.
21 days manufacture forurgent —~
deliveries. :

The toroidal transformer is now accepted as the standard in *3;dllqm;lgz$:ﬁ'hed

industry, overtaking the obsolete laminated type. Industry has . :
been quick to recognise the advantages toroidals offer in size,  receipt for single or
weight, lower radiated field and, thanks to .L.P., PRICE. small quantity orders.

QOur large standard range is complemented by our SPECIAL

DESIGN section which can offer a prototype service within 7 DAYS P
together with a short lead time on quantity orders which can be %5 year no quibble
programmed to your requirements with no price penalty. guarantee.

SERIES SECONDARY RMS SERIES SECONDARY RMS SERIES SECONDARY RMS
No Volts Current RRICH TYRE No Volts Current FRICE TAPE No Volis Current

W W
ﬂe ‘\\e 120 va  4x010 300 va
S0 x 40mm  4x011 110 x 50mm
ox010 6+6 1.25 1.2Kg 4x012 4 2.6|Kg 2
ox011 9+9 083 Regulation 4x013 egulation i
B 0x012 12412 0.63 25 1 2 11% 4x0a4 1 £7-42 6% A £1 0‘88
Regulation 0x013 15+15 0.50 - 4x015 2 +pdper72 5 +pipE205
19% 0x014 18+18 0.42 +p&pE0.7E 4x016 + 4 + VATE1.37 + VATEY .94
0x015 22422 034 + VAT E£0.89 4x017 | TOTALE10.51 5 i TOTALE14.87
0x016 25425 0.30 TOTALE6.79 4x018

0x017 30+30 0.25 4x028
4x029

(encased in ABS plastic) 43030

30va 1x010 G+6 2.50
70x30mm  1x011 9+9 1.66 £5 49 160 va ; 500 va
0.45Kg 12012 12412 1.25 w 110 x 40mm 140 x GOmm
Regulation 1x013 15+15 +papE110 1.8Kg 4Ka £1 4.38
18% 12014 18+18 ? + VATE0.99 Regulation £8 43 Regulation 3
1x015 22+22 X TOTALET 58 B% 4% +pApE240
1x016  25+25 ; 5 ; +p&pE1T2 + VATE2 52
1x017 30+30 i + VATEL .52 TOTALE19.30
TOTALE11.67
S50va  2x010 646
2x011 9+9
. 2x012 12+12
Regulation 2x013 15+15
13% 2x014 18+18
2x015 22+22
2x016 25+25
2x017 30+30

£6.13

+pApf£1.35 625va  oxon7
+VATEL12 140x 7Smm 9x018 -
TOTAL £8.60 225va  6x012 5Kg 9x026
2x028 110 110 x 45mm 6x013 Regulation 9:(02:": 5 £1 7-1 2
2x029 220 2.2Kg  BxD14 : 4% g*gg; 0 + Erigé‘:g;:
2x030 240 Regulation 6&x015 b 5
gr% 62016 £9.81 9x028 TOTAL £22.62
80va  3x010 646 6.64 6x017 +papE£2.05 9x029
90 x30mm  3x011 948 4.44 62018 + VATELTB 92030
1Kg 012 12412 3.33 62026 ; TOTALE13.64
Regulation 3x013 15+15 266 £6-66 6x025 5
12%  3x014  18+18 222 +p&pfiT2 Bx033
3x015 22+22 1.81 + VATE1.26 Bx028
3x016 25425 1.60 TOTALE9.64 6x029 A,LSO AVAILABLE
3x017 30430 1.33 5x030 Sizes up to and including 5KVA are
3x028 110 0.72
3029 220 P manufactured to order.
3x030 240 0.33
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The benefits of ILP toroidal transformers For mail order please make your crossed cheques or postal
ILP torowdal transformers are only hall the weight and height of their laminated orders payable to |ILP Electronics Ltd. Barclaycard/Access
equivalents. and are available with 110V. 220V or 240V pnmaries coded as lollows welcome. Trade orders standard terms.

IMPORTANT: Regulation — All voltages quoled are FULL LOAD. Please add regulation ligure to secondary Post to ILP Electronics Lid. Graham Bell House. Roper Close.
voltage to obtain olf lead voltage. Canterbury CT2 7EP Kent, England
Telephane (0227 54778 Telex 965780

For 110V primary insert “0 in place of "X in type number
For 220V primary (Europe) insert =17 in place of "X in lype number 1at division o
For 240V primary (UK} insert “2" in place of X" in type number ILP Electromics L1d}

Also available at Electrovalue,Maplin, Technomatic and Barrie Electronics. TRANSFDRMERS

AT LAST!! — A REALLY FINE RECEIVER FROM ICOM

SSB, CW, AM, RTTY AND FM 5§53 TR
WITH SUPERB PERFORMANCE & e el A

ICR70
PRICE £499

— Call or write for more details.

3 THANET ELECTRONICS LTD. 14 fEcUtyen noas, Henne say, ken.
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by Eric Dowdeswell G4AR

Reports to: Eric Dowdeswell G4AR
Silver Firs, Leatherhead Road,
Ashtead, Surrey KT21 2TW.

Logs by bands in alphabetical order.

I had the unhappy task recently of dis-
illusioning a reader who thought that he
was on to a good thing when he bought a
secondhand Lafayette receiver with one
of the control knobs having a SEND
position. Not unnaturally he thought he’d
bought a transceiver and he wondered
which bands it covered.

Such a control was not unusual on
receivers in the days before transceivers
became commonplace and separate
transmitters and receivers were in vogue.
It was necessary to desensitise the
receiver on transmit to prevent damage to
the front end from the transmitter’s r.f.
output. This was done in a variety of
ways ranging from simply chopping the
h.t. line (+250V) with the aforementioned
SEND switch on the receiver to, in effect,
increasing the value of the r.f./if. gain
control until the signal from the transmit-
ter could just be heard and used as a
monitor.

The changeover was frequently perfor-
med by a relay, often operated by a foot
switch to decrease the changeover time.
Simply cutting the h.t. to the receiver was
a bit drastic and inevitably led to fre-
quency drift.

Older readers will recall the RAF’s
wartime 1154 transmitter in which all the
changeover functions were performed by
a massive, clanking relay, including the
antenna changeover, and at quite
reasonable keying speeds! Needless to
say, everything depended upon careful
adjustment of the relay contacts for
proper operation. The mechanical relay is
still being used in our transceivers today
with what are now known as VOX cir-
cuits holding the relay on transmit as long
as one is talking, dropping back to receive
after a short, variable, delay. On c.w. the
delay may be made very short indeed, to
give what many amateurs call “break-in.”

But, break-in it is not! In true break-in
the receiver returns to full sensitivity
when the key is up, assuming a hand key
in this instance, even between a string of
dots. It is enough for the other station to
send a single dot to stop the sending sta-
tion and request a repeat etc., if there is
QRM. Very few amateur stations have
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this facility yet the old 1154 was much
nearer this ideal than almost any modern
rig!

On a completely different tack I won-
der what the chances are of getting the
Home Office to up the power levels per-
mitted on Top Band (1-8MHz)? More

‘and more AR stations are coming up in

more and more countries partly because
of the great relaxation of operating condi-
tions in the USA and the increasing use of
commercial transceivers that incorporate
Top Band facilities. It is virtually imposs-
ible to reduce the power input to the legal
level using, say, the carrier control. With
around 800V h.t. this means about 12mA
or so anode current which is as good as
zero on most p.a. current meters. It is a
lot to ask of any operator to reduce his in-
put to the legal figure when he has a cou-
ple of hundred watts at his disposal! Then
there is the delicate matter of signing the
declaration on a contest entry form that
one has abided by one’s licence condi-
tions! In spite of the excellent locations
and big antennas used by some stations
on Top Band there is no way that some of
the signals I hear can come from 10W
finals! One could always stop operating
for a few evenings I suppose and actually
make a 10W rig for 1-8MHz!

From the Mail

From Dartford, Kent, Paul Martin
writes to ask if any readers have carried
out any worthwhile mods to the Lafayette
HA700 receiver. He'd be glad to answer
any letters at 18 Wilkinson Close, Temple
Hill. Further adverse comment on the
Realistic DX100L receiver concerning
the difficulty in getting a correct fre-
quency readout, this time from Leslie Biss
in Knaresborough, N. Yorks, and no help

forthcoming from the distributors. I'm

afraid that one cannot expect anything
much better with this class of set and all
one can do is to try and interpolate be-
tween the dial markings, such as they are.

From Andrew Wright G40JY of 14
Thorne Grove, Rothwell, Leeds, an ap-
peal for manuals or circuit diagrams of
some pretty old gear, the De Luxe
Meissner Signal Shifter (one of the first
v.f.o.s!), the Canadian Marconi No. 52
receiver, and the old favourite No. 19
MEKIII transceiver. Although Andrew has
a Trio TS-5308S rig he still feels the urge,
at 15 years old, to do some practical
work. Another request for manuals, will
buy or copy and return, from John
Rhodes, Redstacks, Shilburn Road,
Allendale, Northumberland, who will be
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taking his RAE in May and already has
his code buttoned up. He has the FR50B
receiver and FL200B all ready but no
info on them.

A. Davies in Burton-on-Trent has just
come into AR although he was in RN
comms a few years ago so the code pre-
sents no problems. In fact he sent a long
list of stuff heard on c.w. albeit mostly
Euros on his R600, plus an antenna duly
erected with the aid of the XYL. That's a
good start, anyway! Following my appeal
in the March PW Noel Lee of
Guisborough, Cleveland, contacted me
and I was delighted to know that he has
become G6RYK in the meantime.
Although an invalid Noel is determined to
get his G4 +3 even though he cannot
write or type at equivalent speeds of more
than a few words per minute at the mo-
ment. I’'m sure his determination will win
through and we all wish you well OM
with the code.

The Bury and Warrington societies
recently held an inter-club quiz from their
respective clubrooms using a colour TV
link from Warrington and mono from
Bury, on the 432MHz band (70cm) with
the sound link on 144MHz (2m), the dis-
tance being some 30km. Quite an
achievement with congrats to all concer-
ned. Warrington won by a small margin,
I'm told. More on the Bury gang in club
news.

DXing

A Yaesu FRG-7 receiver and 20m-
long wire are the start of a station for D.
Price of Wellington, in Somerset, who is
new to the game but this did not prevent
him logging some good DX like D44BJ,
C31SD and CT2DL on 3-5MHz (80m),
plus lots of VKs, ZLIAXU, Z21GO,
ZS1ET, C53AP, SN9ACO and VP9CP
on 14MHz (20m). Only item of interest
on 21MHz (15m) was SNTHKR while
28MHz (10m) produced ZS6UF and
C6ANU. Not bad for a start! Back in ’79
David Palmer (Stowmarket, Suffolk) used
to send in logs but now admits to having

The Bury end of the inter-club quiz
via TV with the Warrington RS
with Mike Bainbridge G4GSY the
Bury question master at this end of
the table obscuring team member
Fred Burnett G3RSM, then Alex
Bischtschuk G6HBF, Clive Har-
disty GBXUR and Peter Jones
G8OVT. In spite of the empty
glasses Bury lost by just two points
to the Warrington team of G3NFB,
G4JYP, GBHYP and G6AWD.
Photo courtesy G3VNQ/G40AC
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sold his JR310 when local electrical
QRM had the better of him. All is
forgiven for the bug has bitten again, it
always does, and he has acquired a
Drake 2C, with a 20m-long wire. Why,
you will ask, did he not find out the
source of all his QRM? Ah, well, anyway
he has not lost the touch, with J6LCV,
KP4DEX/V2A, VK6HD, YBOWR and
3A2EE all on 3-5MHz, HP3FL, VS6CT,
and 6W8AR on 7MHz, DUTRLC,
D44BC, FY7CH, KC4USV, KL7DV,
VS5GA, YB5AEU, 457TWP and 8P60R
on 14MHz. On to 2IMHz and AP2MT,
VS5HG, VU2GI, SN8ARY, 6Y5SG and
9J2BO, ending’ with FR7CG, FY7CH,
G4LJF/3B8 and HC1CP on 28MHz.

Andy Durrant in Colchester, Essex,
has been active with his AR88 and wire
antenna, mainly on 28, 21, and 14MHz
s.8.b. On 28MHz it was C53DF, Z21GN,
TU2JT (QSL F6CXV) and FY7BW
while 2IMHz revealed WDSCMP/SV2
and AP2P. Logged on 14MHz were
EA8BS, VP8SB, G4AVW/CT3 on
Madeira, 3A2EE, STSIRY and 7X2BK.
In Callington, Cornwall, Viv Doidge tried
most bands with his FRG-7700 and a.t.u.
with a “long-wire” and caught a few on
3-5MHz such as CO20Q, DF3NZ/ST2,
EL2AK, JWSVAA, KP4DEX/V2A
(POB 230, St John, Antigua), SPSKCR
(first SP heard!) TISEWL, TR8DX and a
real goodie in VK7AE.FM7AQ, JA9UX,
VU2RAK, ZD7BW, ZI4BO and 5Z4CI
showed on 7MHz, with FMT7CD,
FY7YE, S83H, 5T5AP and 6W8FZ on
14MHz, leaving C53DF, VP2VA,
5TSRY and 6Y5SG to complete the log,
on 21MHz.

The White Rose contest occupied
Anne Edmondson BRS47285 Edinburgh
at the end of January, managing to score
a very creditable 27284 point$ on the
1-8, 3-5 and 7TMHz bands with her DX-
200 and an indoor antenna. The code test
will be over by the time you read this and
no problems there. A positive logging was
APIRIL but really he ought to have
waited for April 1! On 7MHz Anne
caught SV5FD, T42AMC thought to be
in Cuba (?), UH8EAA and 7X2HM with
many good ones found on 3-5MHz like
CNB8AR, D44BC, EA6NB, EA9IB,
KG4CD (POB 585, FBPO, Norfolk,
Virginia), PT2BLS, TG9VT, YV3BRF,
6WBAR, 6YSWC and 7X5AB.

As a general point, it would be of in-
terest to DXers on 3-5MHz if the actual
times of logging some of the better
catches could be given in logs. Apart
from the fact that I've been concentrating
on that band myself of late! An ex-
perimental full wave delta loop fed at one
bottom corner with 50Q coaxial cable
gives vertical polarisation and is very ef-
fective at eliminating Euro QRM and
bringing up the DX, and getting good
DX reports.

At one time not so long ago it was
possible to look at a callsign of the USA
or its possessions and divine just where
the station was located, but no longer.
Some brilliant genius in the FCC has
tossed the whole lot in a hat and drawn
the prefixes out so that it is virtually im-
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The TV equipment at the Bury end
of the Bury/Warrington quiz was
built by Mike Horrocks G8GTP
seen here with his camera, the rig
running at 30W peak sync. output
on the 432MHz band to an 18-
element Parabeam

possible now to say where a station may
be. Prefixes of what were rare Pacific
islands now turn up in New York or the
like. There is a plan, presumably, but why
touch the system at all? I was very an-
noyed to work a K5 on Top Band only to
find that he was indeed in New York!
Now when an amateur moves from one
licensing area to another he retains his old
callsign! Can you believe that? Not even
a suffix to identify his new QTH.

QOur own Home Office is not entirely
blameless when it comes to issuing in-
correct callsigns. Until the advent of
repeaters the suffix, like 4AR, of our
callsign was unique to the licensee
wherever he or she was operating in the
UK. Now our suffixes have been pinched
for the repeater series, principally to
enable the repeater location to be readily
identifiable. So my old friend John
Graham G3TR lost his suffix to the Tor-
bay repeater GB3TR and, of course,
there are many other such examples of
this senseless bureaucracy.

Round the Clubs

Possibly due to the influx of new club
secretaries after AGMs some club news-
letters have been sent to both PW at
Poole and to me at home. Please don’t
bother PW but send only one copy, to
me, direct.

Acton, Brentford & Chiswick ARC
G3IIU It's Members Problems being
solved on April 19 at 7.30 at the
Chiswick Town Hall, High Street,
Chiswick, London W4 when visitors or
members-to-be will be more than
welcome. So says W. G. Dyer G3GEH,
188 Gunnersbury Avenue, Acton, Lon-
don W3.
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Aylesbury Vale RS Oh, dear, “every
four weeks on a Tuesday” at 8 at the
Stone Village Hall, Stone, which is near
Aylesbury, with next datum date being
April 19 when there will be a surplus
equipment sale, to put it politely, with
auctioneer G4JFZ. Congrats on the
elevation to post of sec of Cathy Clark, 9
Conigre, Chinnor, Oxon, but quicker by
’fone (0844) 51461. Any call yet, Cathy?

Barry College of FE RS GW4BRS
GW3VKL Thursday evenings at 7.45 at
the Annex, Weycock Cross, Barry with
lecture or talk in the lower hall and Morse
code class in the upper hall. Make a note
of the Welsh Amateur Mobile Rally at
the Memorial Hall, Barry on Sunday
May 22, talk-in on S22 and doors open at
10am. Enquiries of Simon Lloyd Hughes,
1 Min-Y-Mor, Barry.

Bath & District ARC This growing
club has been going for about a year now
with visitors and potential members very
welcome at the Englishcombe Inn,
Englishcombe Lane, Bath, “every other
Wednesday”™ which is not very infor-
mative until I tell you that the AGM will
be held on April 6. Colin Rose G8YCYV,
Westfield Orchard, 10 Englishcombe
Lane, Bath is the sec, or try (0272)
218279 at the office or (0225) 311687
otherwise. Hey, he must live almost next
door to the Inn!

Biggin Hill ARC The Biggin Hill
Memorial Library is the place to be on
April 19 when Ian Daniels talks on
homebrew techniques, starting at 8pm.
Advance bookings only is the order of the
day for the visit to the Kent Police HQ on
May 10. Contact Ian Mitchell G4NSD
37B, The Grove, Biggin Hill, Westerham,
Kent or try (09594) 75785.

Bristol ARC G3TAD A Spring
programme includes two projects, a
1296MHz (23cm) converter with G4EIA
in charge, while G4KUQ is showing
members the tricks of building a 3-5MHz
QRP transceiver. This is all going on
every Tuesday at the YMCA, Park Road,
Kingswood, Bristol, with a debate on
contests “and how to win them” on April
5, club projects on the 12th, RTTY night
by G4REH, better known it seems as
G8BLQ, on April 19. Finally, April 26 is
computer club night, among other items,
although I must tell you of the night on
the air with G3TAD on May 3 otherwise
it will be too late next month. Club net is
Sundays at 11am on 1919kHz otherwise
contact Mark Goodfellow G4KUQ, 99
Somerset Road, Knowle, Bristol, or
(0272) 716093.

Bromsgrove & District ARC
Generally the second Friday at Avon-
croft Arts Centre at 8 with April 8 being
construction contest evening-of-decision
for the judges. The fourth Friday is
devoted to the QRP fraternity at the same
QTH. Visitors are most welcome at either
session. Sec is A. Kelly G4LVK, 8 Green
Slade Crescent, Marlbrook, Bromsgrove,
or call on 021-445 2088.

Bury RS Every Tuesday at 8, Mosses
Community Centre, Cecil Street, Bury
with principal gathering on the second
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Tuesday. Newcomers, visitors and all
welcome, says sec Brian Tyldsley
G60OKE, 4 Colne Road, Burnley, or Bur-
nley 24254 for more info.

Cambridge & District ARC The trou-
ble with doing a job well is that one keeps
getting re-elected to it, as Dave Wilcock
G2FKS, Publicity Officer of the club
keeps finding out. Meetings every Friday
during term time in the Visual Aids Room
in the Coleridge Community College,
Radegund Road, a turning off the better
known Coleridge Road it seems, around
7.30. However in spite of all that the
grand junk sale on April 8 will be held at
Comberton Village Hall. Back to normal
on the 15th... no, hold on, it's a
144MHz (2m) DF foxhunt with mobile
radios participating, no less. Ah, April 22
with an evening with John Hall G3WLD
and the cryptic comment that free af-
tershave may be a possibility! The
thought leaves me breathless! Dave
Wilcock lives at 6 Lyles Road, Cot-
tenham, Cambridge (0954) 50597.

Carlisle & District ARS New QTH for
the club is the Scout Hut, Trinity School,
Carlisle, all most welcome. Meets start at
7 with code class until 7.30. Items plan-
ned, in order of importance, are a trip to
the local brewery, a talk on satellites, and
a demo of computers in AR. Paul Boyd
G8RJA is waiting to help at 13
Stackbraes Road, Longtown, Cumbria.

Cheltenham ARA GS5BK Meeting
place is now the Stanton Room, Charlton
Kings Library, C’ham, first and third Fri-
days it seems, with earliest date noted be-
ing May 20 when it is junk sale night.
Club mag CARA News for January has
an excellent article on antennas for dif-
ficult locations, by G3LRM. Gill
Harmsworth G6COH appears to be the
new sec (?) and can be QSO’d on C’ham
25162.

Cornish RAC From club magazine
Cornish Link 1 see that it meets at the
SWEB Clubroom, Pool, Redruth, on
what appears to be the first Thursday
with the computing section having their
own meet on third Mondays if I'm not
mistaken, at the same venue. Big night on
April 7 is the AGM, with a chat on test
equipment and how to use it on May 5,
with members invited to take along their
own v.h.f. gear for assessment. Take your
choice from the PRO S. Rodda G6DFE,
CIiff Hotel, Penrose Terrace, Penzance or
the sec J. J. Vinton G6GKZ, Cheriton,
Alexandra Road, St Ives, for further info.

Derwentside ARC All I know is that it
meets at the RAFA Club, Sherburn
Terrace (I think), Consett, and that the
club station is to be moved from “a nook
adjoining the bar” to a more cosy en-
vironment upstairs, where, apart from be-
ing further from the beer, the feeder to the
antenna will be shorter, a debatable ad-
vantage! More from P. Howes G8WEJ,
26 Hadrians Way, Ebchester, Co
Durham, sec of club.

Droitwich ARC Welcome to this
recently-formed group, looking for mem-
bers of course, so if you want to swell the
numbers get along on the first Monday at
8.30 to the Scout HQ, Station Road,
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D'wich. Contact is sec G4HFP on
Stourport-on-Severn 3818, or Les Smith,
Idlewild Stourton, Stourbridge, W. Mids,
also Kinver 2341.

Edgware & District RS G3ASR
Members should get in quickly if they
want to join in the fun with a visit to the
London branch of Lowe Electronics on
Thursday April 14. Otherwise it’s second
and fourth Thursdays at 8 at 145 Orange
Hill Road, Burnt Oak, Edgware, Middx.
The club is very proud of its first licensed
YL Liz whose call could not be anything
other than G6LIZ! Winner of the club’s
constructor’s cup with an electronic key
was shamed into converting his G8 call
into G4RND. More on the multifarious
activities of this group from Howard
Drury G4HMD, 11 Batchworth Lane,
Northwood, Middx (N'wood 22776).

Farnborough & District RS Second
and fourth Wednesdays at 7.30 at the
Railway Enthusiasts Club, Access Road,
off Hawley Lane, F'boro. Two different
dates for April events but only right ones
are April 13 when it is bring and buy
time, and the 27th with subject yet to be
decided. PRO is Chris French G8ZAJ,
26 Wood Street, Ash Vale, near
Aldershot, Hants, otherwise Aldershot
29469.

Flight Refuelling ARS G4RFR If
you're in the Poole/Bournemouth area on
a Sunday evening during April you might
like to attend one or more of the following
FR club events. Sunday April 10 “the ele-
ments of radar”, a lecture with visual sup-
port given by G2KYV, 17th more “r.f.
topics™ from G8MCQ, 24th the Society’s
first anniversary will be marked with an
open evening featuring live demonstra-
tions and exhibitions of all aspects of

Five of the six successful members
of the lvybridge Radio Club in the
December RAE with their tutor
David Mount G3AXB top left, with
Pete Allan (club’s press officer)
next to him and then John Veale.

Bottom, left to right, Graham
Smith, Reg Welsh and Andrew
Edgcombe. Lowest mark was a
credit and in the meantime John
Veale and Pete Allan have passed
the code test. Assisting tutor
G3AXB were Chris Westcott
G40NC and Arnold Day G4RIM.
OK, so Andrew Edgcombe looks
suspiciously like someone we all
know on TV!
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amateur radio h.f. to microwave—
everyone welcome. Further details from
sec Mike Owen on Wimborne 882271
who advises that the society now hold the
additional callsign G6SFR.

Grafton ARS Meets at the Five Bells,
East End Road, East Finchley, London
on the second and fourth Fridays at 8pm.
Afraid I've nothing more to tell you so
better contact D. Bell G4ILU, 27 Inwood
Court, Rochester Square, London NW1,
the president who can fill you in on
current events.

Guildford & District RS The Club
House of the Guildford & District Model
Engineering Society in Stoke Park,
G’ford at 7.30, especially on April 8 when
it is natter nite and the 22nd for the club’s
AGM. Sec Helen Mullenger G40JO is
your guide to future events, on Aldershot
20384.

Horsham ARC G4HRS It's congrats
from us all to Nancy Hubbard now
proudly sporting G4RTZ. Down to earth
again with meetings on the first Thurs-
days at 8 at the Girl Guides HQ, Denne
Road, Horsham, Sx with a Spring junk
sale on April 7 with visitors and new
members invited to bring their own junk
along. It’s Construction Contest judging
time on May 5 with a request that the in-
nards of the project submitted be readily
accessible to the judges! (Sorry, but those
68 fixing screws are essential to the
screening, mon judge!) Nancy resides at
33 Amberley Road, Horsham, Sx.

Ivybridge RC Celebrating passing of
December RAE by six members but no
plans for further RAE course unless new
members enrol. Club meets Wednesdays
but more of that from Jim Brayshaw on
Ivybridge (Devon) 3966.

Keighley ARS Welcome to a newly-
formed group, meeting on the last Tues-
day of the month at 8 at the Globe Inn,
Parkwood Street, Keighley, although
Morse classes are held around 7.30
beforehand. Event for April 26 is a lec-
ture on techniques of the cinema by Bill
Cost. New members most welcome as are
visitors, says sec Gerry Fuller G3TFF of
Haworth 42977, or try hon chairman
Colin Greenwood GO6MCF, 86
Mytholmes Lane, Haworth, Keighley,
W.Yorks, or Haworth 42601. OK, 1
know how to pronounce “Keighley”, I
listen to the rugger results!

Lough Erne ARC Second mobile rally
for this N. Ireland group takes place on
Sunday April 10 at the Killyhevlin Hotel,
Enniskillen, with the non-radio members
of the family able to enjoy a National
Trust environment and a trip on the lough
from the hotel, plus nearby country
houses of Castlecoole and Florencecourt.
For the amateur the usual wide range of
trade stands and attractions, talk-in on
S22. L. Sammon is sec at 11 Drumclay
Road, Enniskillen and works number
(0365) 4821. Let's hope the weather is
fine for them!

Maltby ARS Another fairly new club
for this column. Every Friday at the
Methodist Church, Blyth Road, Maltby,
W. Yorks, says sec lan Able G3ZHI, 52
Hollytree Avenue, Maltby, or M’by
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THREE FOR FREE

EXPERIMENTOR BREADBOARDS
Mo soldenng modular breadboards, simply plug
components in and out of letter number identihied
nickel-silver contact holes Start small and simply
snap-lock boards logether to build a breadboard of
any size

All EXP Breadboards have 1wo bus bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus bars with the aid of an EXP
48

EXP 325 £2.00 The ideal breadboard
tor 1 chipcircunts Accepts 8, 14, 16 and
up to 22 pin ICs Has 130 contact points
including two 10 point bus bars

EXP3B0£345 Specially designed ,
for working with up 10 40 pin ICs
perfect for3& 14 pin ICs

Has 270 contact points including
two 20 point bus-bars

EXP 300 £7.25 The
most widely bouoht
bread-board in the UK
With 550 contact .
points, two 40 point
bus-bars, the EXP 300 will accept any size IC and up
10 6= 14 pin DIPS Use this breadboard with
Adventures in Microelectronics

EXP 600 £6.30 Most
MICROPROCESSOR
DI’D|EC[5 m magaz!nes
and educational books
are built on the EXP 600

EXP 650 £4.25 Has -6 centre
spacing so 1s perfect for
MICROPROCESSOR applications

EXP 4B £2.50 Four
more bus-bars in l
= -

- et I e
“snap-on’ unit foie e v s

i

The above prices are exclusive of P&P and 15% VAT

THE GSC 24 HOUR SERVICE
TELEPHONE (0799) 21682

With your Access, American Express,
Barclaycard number and your
order will be in the post immediately
GLOBAL SPECIALTIES CORPORATION

G.S.C. (UK) Ltd, Dept. 6TT

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21682
Telex; 817477
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Available from selected stockists

ELECTRONICS BY NUMBERS
No. 10 SOIL MOISTURE TESTER

Mo more wilting houseplants with this soil
moisture test, Just place the probes into the
soil and it will light up to tell you whether
the soil is "too wet” or “too dry”. You
don’t even need green fingers,

No. 11 DIGITAL ROULETTE

The suspense and excitement of the casino
in your own home. Just press the button,
the circle of lights go round and there is the
sound of the roulette wheel as well, both
gradually slowing down to reveal the
winning number,

No. 12 EGG TIMER

How do you like your eggs done, hard or
soft, just set the timer and it will sound
when the eqg is done to your liking, Long
battery life because it switches itself off
automatically. So get cracking now!

For full detailed instructions and layouts of
Projects 10, 11 and 12, simply take the coupon
to your nearest GSC stockist, or send direct

to us; and you will receive the |atest
'ELECTRONICS BY NUMBERS' leaflet.

1f you have missed projects, 1, 2and 3,0r 4, 5
and 6, or 7, 8 and 9, please tick the appropriate
box in the coupon.

PROTO-BOARDS

The ultimate in breadboards for the mimmum of cost
Two easily assembled kits

Want to get started on building exciting
projects, but don’t know how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
‘Electronics By Numbers' leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier

projects, a L.E.D. Bar Graph, PBG Kit. 630 contacts, fout 5-way binding posts
—
g a AR | accepts up 10 six 14-pin Dips

- 0@@ @ @] @ &O‘ ano-soanosmeu.
s |
wel| o1 W o

SIS GOATMATA IMORITHE GORPFORATION

Proto lloa 1n0.100

You will need; One EXP 300 or EXP 350
breadboard 15 silicon diodes

6 resistors 6 Light Emitting Diodes

Just look at the diagram, Select R1, plug it
into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, do the
same with all the other components,
connect to the battery, and your project’s
finished. All you have to do is follow the
large, clear layouts on the ‘Electronics b
N’ |ear|e:s, and ANYBODY can build base, karge espacily with kit ecanamy
a perfect working project. PROTO-BOARD 100 KIT £14.25

=== == mm [T'S EASY WITH G.S.C, = o = mn = = 1
TO RECEIVE YOUR FREE COPY OF PROJECTS 10, 11 and 12

PH 100 K1t complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy

J Just clip the coupon For immediate action i
Give us your name and full postal address lin block The GSC 24 hour, 5 day a week service.
capitals). Enclose cheque, postal order or credit card Telephone (0799) 21682 and give us your Access, I
l number and expiry date, indicating in the appropri American Express or Barclaycard number and your

boxles] the breadboard(s] you require. order will be in the post immediately.,

I EXPERIMENTOR| . IC CAPACITY [uNIT PRICE INC | Oty I
BREADBOARDS| CONTACT W4 PINDIP  |PeP & 15% vaT| req | NAME
l EXP 125 130 1 £ 3.16 ADDRESS '
EXP 350 270 il i £ 483
I EXP 300 550 [ £ 8.05 '
EXP 800 £ 948
I use with l
EXP 660 270 06 pich £ 575 | enclosa cheque/P.0. for £ =
Dip's Stp Debit my Barclaycard, Access,
I ., Bus Bar I
EXP 4B Fn;;:ﬂBaPIimr £373 American Express card No. -~
I Expiry date 2 I
PROTO BOARDS If you missed project No's
I PBE 630 | 6 [ €380 | | 1109 tick box. I
PB100 60| 10 | #1783 | ]| ForFree catatogus tick box
GSC (UK) Lid., Dept. 6TT Unit 1, Shire Hill Estate, Saffron Walden, Essex CB11 3AQ.
L Tel: Saffron Walden (0799) 21682. Telex: 817477. J
D I B T D N D B D G G B B DS I BaE aaE .
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I-PAK BARGAINS

TRIACS — PLASTIC

& AMP — 400v ~ T0202 — TAG 136G

1 OFF IDW 50 OFF 100 OFF
4oy £17.50 £30.00
BAMP 400y — TOEEEI—TII:IIH

50y £21.50 £50.00

SLIDER g&]. AT
POTENTIOMETERS
Waive d0mm Do Mong PER PAK
SX63 5 x 470 ohms Lin  SX67 5 x 47k Lin
SKB4 5 x 1k Lin SX68 5 x 47k Log
SXB5 5 x 22k Lin SX63 5 x 100 Lin
SX66 5 x 22k Log SX70 5 x 1 meg Lin

SX40 250 Siicon Diodes—Swilching like
IN&148 D0-35 ANl good—uncoded Worth
doubleour price 45+ 75mA £1.25

SI41 250 Sicon Dhodes—General Purpose like
0A200/202 BAX13: 16 Uncoded
30-100v200mA DO-7 £L2S

OPTO 7-Segment Displays
Brand New 1st Quality
LITRONIX DL 707R 14-pin
Red 0.3 Common Anode Display 08 with right
hand decimal paoint TTL compatible 5S¢ DC
Supply. Data supplied.

(60p each)

5 pieces £3
IN 10 pieces £5 (50p each)

PACKS 50 pieces £20 (40p each)
OF 100 pieces £35 (35p each)
1,000 pieces £300 (30p sach)

THE MORE YOU BUY -
THE LESS YOU PAY

BI-PAK'S OPTO 83 SPECIAL

A selection of Large & Small size LED's in Red
Green, Yellow and Clear, plus shaped devices
of different types. 7 Segment displays, photo
transistors, emitters and detectors

Types like MEL11, FPTI00 etc. Plus
Cadmium Cell ORP12 and germ. photo
transistor DCP71. TOTAL OF 25 pi

"“IRRESISTABLE
RESISTOR BARGAINS"'

Description Price
Mized “All Type” Resistors  £1
Pre-tormed %-% watt Carbon
Resistors
‘s watt Carbon Resistors
s watt Carbon Resistors
' wall Rewistors 22 ohm
2m2 Mized
1 and 2 watt Resistors 22
ohm-2m? Mined
Paks 5X12-15 contain a range of Carbon Film Resistors
of assorted values liom 22 ohms 10 2 2 meg Save
pounds on these resistor paks and have a full range to
cover your projects
*Quantities approximate. count by weight

MONEY
SXZ7A 60 Assorted Polystyrene Bead Capacitors
Type 9500 Series PPD £1.00
SX2BA 50 Assorted Silver Mica Caps
5.6pF-150pF £1.00
SX29A 50 Assorted Silver Mica Caps
180pF-4700pF £1.00
SX30A 50 High Voltage Disc Ceramics 750V min
up to 8KV Assorted useful values  £1.00
SX31A 50 Wirewound 9 watt (arg) Resistors.
Assorted values | ohm-12K £1.00
AUTO SCREWDRIVER/DRILL
Automatic spiral ratchet. Complete with 2
screwdriver blades, 5 & 65mm. 1 screwedriver
cross point No. 1 & three drills - 2, 28 and
3.65mm — A MUST FOR ALL HOBBY-BUILDERS &
CONSTRUCTORS, Order No. ASD/1 £3.50 each,

1 Amp SILICON RECTIFIERS
Glass Type similtar INGDOD SERIES INADO!-INADDH
50 — S00v — uaC00.d — yOu select v VLTS
ALL perfect devaces — NO duds Min S0v

50 Jor £1.00 — worth double ORDER NO 5276

Sibcon General Purpose NPN Transilors 1018 Case 3,
Lock M leads — coded CV7E44 Similar to BC147
— BC1O7 - TT89 ALL MEW' VLCE fDr IC500mA
Hie 755 S0 of 100 0N 1000
bhck £2.00 £3.80 £17.50 £30.00 &

=
]
.

O/ND 5874
Valued - Noemal Resa £12 00

— £5.00

Silcon General Purpose PNP Transestors 10-5 Case

Lock it leads coded CVI50T similar dNZ905A 1o

BFX30 VC 60 IC 6OOMA M Hie 50 AL NEW'
S0of 10008 S00of 1000 of

PRCE £2.50 £4.00 mnu £35.00
Order as CvI507

SEMICONDUCTORS FROM
AROUND THE WORLD

100

A Collection of Transistors. Diodes. Rectihers. Bridges SCR's
Tracs. IC's both Logic and Linear plus Opto's all of

which are current everyday usable dewvices

| Guaranteed Value over 10 at Normal Retasl Price
4 muls Data etc i
R £4-oo i, Y
w; Order No SK56
$ 2P )™
1+ '\‘.- ;’.’-_-.; ’b

¥i TECASBOTY

The Electronic Companents and Semiconductor Bargain of the Year A host of Elecironic

C including polenliomet

— tolary and slides, presets — horizontal and verical

Resistors of mixed values 220hms 1o ZM2 — 1/810 2 Walt A comprenensive range of
capacilors including elecirolytic and polyester fypes plus disc ceamics elcelera

Audio plugs and sockets of vanious types plus swilches, luses, heatsinks, wire, nuts:bolis.
gromels, cable cligs and fyes. knobs and P C. Board Then add 1o that 100 Semiconductors
toinclude ransistors. diodes, SCA's oplo’s. all of which are curren] everyday usable devices
InaH a Fantastic Parcel. No rubbish all identiliable and valued in current catalogues at well

over £25 00 Our Fight Agamnst Inliation
— Beat the Budge!
— Down wilh Depression

I-PA
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Price —

JUST £6.50.

““CAPABLE
CAPACITORPAKS"
Pak No. Descripbon Price
SK16 250  Capacitors Mized Types £l
piib) Ceramic Capaciiors Minialure
Mixed £l
513 Mixed Ceramacs | pl- S6pl £l
sx19 Mixed Ceramics 680l 0.5mf 1
SK20 Assorted Polyester/ Polystyrene
Capacitors £l
s5K21 Mixed C280 type capacilors
metal fod
K Electrolytics, all sorts
13 50 Quality Electrolytics

*Quantities appronimate, counl by weight

BARGAINS

20 x Large .2" RED LED

20 small 125 Red LED's

10 Rectangular Green LED's 2

30 Assorted Zener Duodes

250mw-2 watt mized voltages,

all coded New

4 Black Instrument

Knobs—winged with ponter %"
Standard screw Fil size 292

20mm S0p
20 Assarted Shider Knobs
Black/Chrome, etc £l
12 Neons and Filament Lamps. Low
voltage and mains — various types

and colours — some panel mounting  £1

$X52

5 Black Heatsank wall b 10-3 ang

10-220 Reacy drlled Hall poce

value £l
| Powes linned Heatsank This heatsnk
Ewes the greatest possible heat dissipaton
in the smallest space owing 1o %5 umgue
slaggered lin design e dedled
10-3 Sare 45mm squares 20mm high  40p
106651z J5mma J0mma l2mm  3Sp
1 Heat Elhcsency Power Tinned Heatsink
0mm « B0mm « J5mm High Dnilled 19

= “

10 3 dewces

£1.50 each
PROGRAMMABLE UNIJUNCTION TRANSISTOR
“PUT" case 10106 plastic MEU22 Similar to
2NB027 16028 PNPN Silicon
Price: 1-9 1049 50-99 100+
Each:20p18p 15p  13p

Narmal Retail
Price E0.35 each

SX33A 6small (min (SDST/SPDT Togale
Swilches 240v 5amp £l
SX35A 6 small {min) Rocker Switches
240v 5amp
SX32a 12 Assorted Jack & Phono plugs.
,n_. kets and adaplors, 2.5m,
nm and standard sizes £1.00
SXT1 5Er ‘108 “Fallouts” Manufac-
ture: s oul of spec an valls or
ain You test £1.00
SX72 A mixed bundie of Curper clad
Board Fibre glass and uaDEr
Single and double sided. A
fantastic bargain £1.00

SX38 100 Silicon NPN Transistors—all
perfect Coded mixed types with
data and eqvt sheet. No rejects
Real value
SX38 100 Sulucon PNP Transistors—
all gerlect Coded mixed ty,
with data and eqvl. sheet ﬂ
rejects. Fanlastic value £3.00

The best known Power Transistors in the

World — 2N3055 NPN 115w,
Our BI-PAK Special Offer Price:
off 50 off 100 oft
£16.00 £30.00

B0312 COMPLIMENTARY PNP POWER -
TRANSISTORS: TO 2N3055
Equivalent M12955 — BD312 - 103

Send your orders to Dept PWS BIPAK PO BOX & WARE HERTS
SHOP AT 3 BALDOCK 5T. WARE HERTS.
TERMS: CASH WITH DRDER. SAME DAY DESPATCH. ACCESS,
BARCLAYCARD ALSO ACCEPTED, TEL (0920 3162, GIRO 388 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

IC SOCKETS
The lowest price ever.
The more you buy 1he cnmm rhe, come'

Pu'l

VOLTAGE REGUUTURS
T0220 i sop Jotoosio
53ty 1915 550
82 - 50p 1920 - 55p

SILICON BRIDGE

"

g ik

RECTIFIERS
Comprising 4 x 1}
amp rectifiers
mounted on PCB.
VRM - 150 vits
IFM - 1.5 Amps

Size: 1 inch square

10 off £1.00

50 off £4.50

100 off £7.50

Order No. As:4RI

BRect.

SINGLE SIDED FIBREGLASS
BOARD

Pieces  Sire Sq.ns.  Price
4 9x2%" 100 £1.50
i 123" 100 £1.50
4 1323 156 £2.00

DOUBLE SIDED FIBREGLASS
BOARD

Order Mo.
1

FBA 2 Wxd” 110 £2.00
SILICON POWER TRANSISTORS
- T03

NPH like 2N3055 — but not full spec
100 watts 50V min

10 for £1.50 — Very Gaod Value

100s of uses — no duds

Order No. SX90

REGULATED
VARIABLE
Stabifised
POWER SUPPLY

Variable from 2-30 velis and 0-2 Amps. Kit includes —
1 = VP530 Module. 1 — 25 valt 2 amp transtormes,
1 — 0-50v 2" Panel Metes, 1 — 0-2 amp 2" Panel Meter
1 = 470 ohm wirewound potentiometer, 1 — 4K7 ohm
wurhmlnd patentiometer, Wiring Diagram.

luded. Order No. VPS30 KIT £20.

MINIATURE FM THAP_JSMITI’ER
Freq: 95-106MHz. Range: § mile ONLY
£5.50

Size: 45 x 20mm. Add: 9v batt.
Not licenced in UK.
Ideal for: D07-MIS-FBI-CIAKGB etc.

MORE BARGAINS!

60 metres PYC covered Hook-up

wire single and stianded. Mixed

colours

25 Assorted TTL Gates 7400

Senes. 7401-7460

:? hssorted flip Flops ang M51
L

20 Assoried Shder

Potentiometers

40 Assorted Pre-Sels Hor/Vert

efc

10 Reed Switches — glass type

3 Micro Switched — with lever

Use your credsl cand Ring us on W,

£e! your oeded even taster Goods noo

Clasy

Remembes you must add WAT 41 15 10 your geder
Total Postage add T5p oer Tolal orde
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814911. Around 7pm will be OK, and
you could be on your way home by 9.30.
Members are encouraged to bring along
and demonstrate their equipment, in-
cluding computers.

Meirion ARS PRO is Len Bridges
GW6COM, c/o Tremidris, Llanelltyd,
‘near Dolgellau, Gwynedd, otherwise
(0341) 422 568 who says the club meets
on first Thursdays at 7.30 at the Nannau
Country Club, Llanfachreth, said to be a
couple of miles north of Dolgellau, where
the AGM takes place on April 7. On May
5 it’s a problems and discussion forum. If
you'd prefer to talk to the sec it is Bob
Halhead GW3KOR, Bryn Derw, Golf
Road, Dolgellau.

Mid-Sussex ARS Second and fourth
Thursdays at the Marle Place Adult
Education Centre, Leylands Road,
Burgess Hill, W.Sx but no info on
forthcoming gatherings. Seems club
AGM got its new committee without any
twisting of arms. Strange! All I can tell
you about is Colin Campbell G6NPY on
Burgess Hill 5211 during office hours.

Mid-Warwickshire ARS Meets at 61
Emscote Road, Warwick, at 8 on first
and third Tuesdays but on April 5itis a
visit to Mercia Sound, with a chat on the
19th on electronics in medicine, and I
must tell you now of the demo on May 3
of a spectrum analyser. New sec is none
other than Carol Finnis (Mrs-aaah!)
G6LKP, 37 Stowe Drive, Southam,
Warks, or (092681) 4765.

Milton Keynes & District RS Monday
April 11 at 8pm at Lovatt Hall, Silver
Street, Newport Pagnell, Bucks, for a talk
on basic construction techniques which
ought to be very interesting. More from
A. R. W. Date, of no known callsign, at
23 Gilpin Way, East Street, Olney,
Bucks, but you can find out on Bedford
711950.

Nene Valley RC G4ANWZ G6GWZ 1
can tell you of a meeting of the club on
Wednesday April 20 when there is the
second part of a series of lectures on the
use and applications of laser systems, but
just where is not clear. All is in a state of
flux as arrangements are being made for a
permanent HQ at a local scout hall for
the club and its two transmitting outfits.
Other involvement soon is with special
event stations GB2WGG and GB4WDS
for the scouts and guides. Wonder if that
should not be GB2WDS? Contact L.
Parker G4PLJ, 128 Northampton Road,
Wellingborough, Northants, or (0933)
79539.

Newark & District ARC First Thurs-
day at 7.30, the Palace Theatre, Appleton
Gate, Newark, with enquiries to sec R.
Hiscock G4MDYV, 17 The Green, Elston,
near Newark, Notts. M. Gaylor GGNMP
on Newark 702076 will also oblige during
the evenings. On April 7 sec will deal with
workshop matters with the accent on the
club constructional project, whatever that
is! On May 5 it is junk auction time, a
change from the usual free-for-all.

Reading & District ARC Meets at the
Clubroom, the White Horse, Peppard
Road, Emmer Green, Reading on “alter-
nate” Tuesdays which means April 12
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when SMC will be demonstrating equip-
ment, and the 26th when the contest com-
mittee will hold the floor. Club net is on
Mondays at 8 on S13 which is
145-325MHz. QSO with Chris Young
G4CCC, 18 Wincroft Road, Caversham,
Reading, Berks by letter or ring Reading
471761.

St Helens & District ARC The com-
mittee has drawn up a programme for
1983 but unfortunately the events for
April have not reached me yet, but go
along to the Conservative Rooms, Boun-
dary Road, St.H, Merseyside any Thurs-
day at 7.30 and you'll be in the swim.
PRO is Alan Manchester G6FJU, 67
King Edward Road, Dentons Green,
St.H, also St.H 33054.

Sefton ARD G4RAQ “Alternate Wed-
nesdays” worked out from Feb 23, which
I make April 6 and 20 for current dates.
On the latter Al Neilson G4CVZ will talk
on and demonstrate the microcomputer
in the amateur radio field. There is also a
junk sale on the programme. Meeting
place is the Liverpool Prison Officers
Social Club, Hornby Place, off Hornby
Road, Walton, Liverpool 4. It's H. J.
Webb G6ICR, 33 Belle Vue Road,
Gateacre, L'pool L25 2QD or try 051-
487 0756.

Sheffield ARC Nice to hear from you
for the first time, via newsletter Q-BIT
from sec Bob Kugler G8VQS (0246)
31696. First and second Mondays at 8 at
the Firth Park Clock Tower Pavilion with
RAE class, constructional projects, club
stations, lectures and just about
everything. Hold on, third Mondays at
Sheafl House, Bramall Lane, for a pint
and a chat but seemingly one can rest on
the fourth! If you'd prefer to write for
club info try Peter Day G3PHO, 146
Springvale Road, Sheffield S6 3NU, or
S'field 681216.

South Cotswold ARS Only formed last
October the club has 30 active members
and seeks more. Second and fourth Wed-
nesdays with one of the evenings devoted
to a specific lecture, or subject or demo,
at Scout HQ, Dr Brown’'s Road,
Minchinhampton. Raffles and social
events are helping towards the purchase
of a club rig for the h.f. bands. Can’t
reply to PRO J. Perry as no QTH but
chairman R. J. Burnett G4RJB is on
Nailsworth 2874,

South Devon RC Every Wednesday at
8, the Devonport Arms Inn, Elmbank
Road, Paignton, has the admirable aim of
promoting all forms of legal radio com-
munication with a friendly and co-
operative atmosphere between amateurs,
CBers and s.w.Ls. The result? A spate of
new calls in the club. Club nights are
preceded by slow Morse tuition while if
you can get along to the Brixham Com-
munity College on a Monday night you
will find an RAE class in full swing. Date
for diary: Charity field weekend and bar-
beque May 7/8. Your contact is Derek
Scarr G4PTH, 12 Church Lane, Torre,
Torquay, otherwise Torquay 211065.

Southdown ARS meets first Monday
at Chaseley Homes, South CIiff,
Eastbourne. Weatherman Ron Lobeck of
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TVS is lecturing on April 11, on May 9
G5CRD holds forth on RTTY matters.
He is also editor of BARTG magazine.
More from sec Tom Rawlance G4MVN,
18 Royal Sussex Crescent, E'bourne, or
you can ring Peter Henley G8IQO on
E’bourne 763123 for an update.

Sutton & Cheam RS One of the club’s
two venues has been changed to the
Carshalton Sea Cadets HQ, TS Puma,
Church Path, Beddington, Surrey, near to
Carew Manor School, I'm told. The other
venue remains at the Sutton College of
Liberal Arts. Nothing on current events
but that can be remedied by G. Brind
G4CMU, 26 Grange Meadow, Banstead,
Surrey.

Sutton Coldfield RS Central Library,
SC, second and fourth Mondays at 7.30.
April 11 is natter nite with the 25th a
great chance to get rid of that junk, with
10 per cent of the loot going to the club.
Note that on May 9 the visit to the
Bourneville Police Comms Centre will be
limited to 15 members. Contact sec
Derek G8TUR on 353 2061.

Swale ARC Gets together at Nina's
Restaurant, 43 High Street, Sit-
tingbourne, every Monday at 7.30 with a
lecture on resuscitation on April 18
(thought there were only low voltages on
these new-fangled transistor p.a.s!). Plans
call for an RAE course on Fridays and
Morse course and classes on Thursdays
at a local spot yet to be determined. Get
your views on record at the meeting on
April 11 if possible. Sec is Brian Hancock
G4NPM, Leahurst, Augustine Road,
Minster, Sheppey, Kent (Minster
873147).

Thames Valley ARTS First Tuesday
of the month at the Thames Ditton
Library meeting room, Watts Road,
Giggshill, Thames Ditton, Sy, at 8. Too
late for the April do but on May 3 a brief-
ing on the forthcoming NFD will be
followed by Bill Hall G4FRN on net
operation in /MM conditions, Plus ad-
vance notice of your friend and mine, Pat
Hawker G3VA, dealing with Clandestine
Radio, on June 7. More from Julian Axe
G4EHN, 65 Ridgway Place, Wimbledon,
London SW19, or try 01-946 5669.

Torbay ARS G3NJA G8NJA Two
more losses for the club in the deaths of
Harold Jordan G2BNT and Frank Pike
G3BHL. Club still meets every Friday
and on the last Saturday of the month at
Bath Lane, rear of 94 Belgrave Road,
Torquay at 7 with AGM on April 30.
Note for your diary is the Torbay Rally
on Sunday August 28. More from Les
Mays G2CWR, Atlantis, Clennon
Avenue, Paignton.

University of Kent ARS G3UKC
GBKUC At 7.30 Mondays for a code
class followed by the meeting/drink/chat
session in the University’s radio shack
behind the Maintenance Building, off
Giles Lane, Canterbury. Talk-in on S15
or you can contact Clive Allen G6FRX
at Eliot College at the University.

Vale of the White Horse ARS Looks
like the first Tuesday of the month but
only sec Ian White, G3SEK, 52
Abingdon Road, Drayton, Abingdon,
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Oxon can tell you where. You could try
the club nets on Thursdays on
28-75MHz at 7.30 and 145-2 at 8.15.
April 5 is junk sale time but on May 3
Dave G3BLS’s subject is the dreaded
Morse code. Forgot the sec’s ’fone num-
ber which is (0235) 31559. The club has
booked the calls G4VWH and G6VWH
both of which look like distinct
possibilities.

Verulam ARC Changes in the commit-
tee mean that the new sec is Ed Bailey
G4KLQ available on Redbourn 3291
while the incoming publicity sec is Bill
Thompson G6EQO, 158 Beech Road, St
Albans, Herts, or St Albans 58132, either
of whom will be glad to tell you of the
club’s activities. Bill can also be QSO’d
on 01-903 1400 Ext 667 from 9 to 5.

Wimbledon & District RS Principal
object on the evening of Friday April
8 will be to improve the speed of all
those in the Morse classes. On the 29th

it’s workshop faultfinding time with an
invitation to members not to be shy
but to bring along that bit of gear
that obstinately refuses to work. So,
it’s second and last Fridays at 8, at the
St John Ambulance HQ, 124 Kingston
Road, Wimbledon, London SW19 with
Geoff Mellett G4MVS of 26 Paget
Avenue, Sutton, Surrey able to supply
more details. Or ring him on 01-644 8249,

Wirral ARS Go along at 7 to Minto.

House School, Birkenhead Road,
Hoylake on the first or third Wednesdays
if you want some code practice before the
meeting proper starts at 8.15, otherwise
they’d like you to make it 7.45 to give
everyone time to settle down. Mem-
bership figures are interesting with 42
“A” licensees, 10 “B” and 26 s.w.lLs for a
grand total of 78. News & Views, the club
mag has a feature by G4ILA describing
the construction of a crystal and fe.t.
checker. Sec is Cedric Cawthorne

G4KPY, 40 Westbourne Road, West
Kirby, or 051 625 7311.

Worthing & District ARC G3WOR
G8GCP Nice list of events taking us to
June. Meetings at 7.30 at the Amenity
Centre, Pond Lane, Durrington,
Worthing, every Tuesday. On April 5
G3VZJ talks on AMTOR, with a visit to
the telephone museum on the 12th
and overflow visit on the 19th if
necessary. It is Spring junk sale time
on the 26th. Must tell you now of
G6GAW describing DF techniques on
May 3, or it will be too late. Joyce
Lillywhite, 41 Brendon Road, Worthing,
W.Sx is your contact for further info
on the club’s activities.

I have concentrated on some of the
smaller clubs this month but I'm sure the
big ones will manage to stagger on in the
interim! Only wish I had enough space to
cover all the information I receive every
month from clubs, but keep it coming.

Broadcast

Band DX

by Charles Molloy GEBUS

Reports to: Charles Molloy GBBUS
132 Segars Lane, Southport PR8 3JG.

If I had to compile a list of useful ac-
cessories for DXing then headphones and
a tape recorder would be at the top. The
advantages of using phones are obvious
once they have been tried but the benefits
from a tape recorder are not so evident.
Last month we had a look at reception
reporting to medium wave stations and
found that the “meat™ of a report is often
found a few minutes before the hour and
the half hour. On these occasions the tape
recorder is invaluable. Switch on at the
start of the announcements and make a
few notes of the times when promising
items occur, using abbreviations like Wx
for weather, id for identification, com for
commercials and so on. The tape can be
played back later to extract the details.

Tape Recording and DXing

Station identification is often helped by
making a tape. If you play the tape back
several times you may well pick out
something that was missed when listening
live. When there is interference from a
second station (QRM) and both are iden-
tifying on the hour then several replays
may reveal the identity of both. During
the fade of a strong station a tape of a
weaker companion could be revealing es-
pecially if the weaker one peaks up at the
vital moment. I had this experience on
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1570kHz a couple of years ago. During a
fade of CKLM, which is located in Mon-
treal, an English speaking station peaked
up. After replaying the tape several times
it seemed likely that it was XERF at
Acuna in Mexico, which is close to the
border with Texas and transmits
programmes in English. A frequency to
watch in the future thanks to the tape
recorder.

When listening to DX programmes it
is often useful to make a tape of schedule
and frequency information, station ad-
dresses or even short feature programmes
of interest. Sometimes a presenter will ask
listeners to have a recorder at the ready.
Presumably it saves time that way and if
you do not have one available you may
miss important information. There is also
the possibility of compiling a tape library
of DX heard, interval signals, time
signals, national anthems or anything else
of interest.

How to Record

If the receiver has a tape socket then
all you have to do is to obtain the ap-
propriate lead, connect up and you are in
business. There may be a problem though
as the signal from a tape outlet is usually
independent of the setting of the receiver’s
volume control. You could have to adjust

(Richard Hunt)

QSL card from Belgium

www americanradiohistorv com

two controls, one on the receiver for
listening and the other on the recorder.
Headphone DXers should get hold of a Y
adaptor, such as those available in shops
like Tandy, for 6-3mm or for 3-5mm to
plug into the phones or earpiece socket.
The adaptor provides two outlets, one for
listening and the other for recording. The
receiver volume control simultaneously
adjusts the signal level to each which is
quite an advantage. One hand can now be
used to adjust the receiver and the other
for taking notes.

QSL card from Malta.
Mediterranean is on 1557kHz at
2230)

(Radio

A third way of taping DX is simply to
place the microphone in front of the
speaker. A little experimenting will deter-
mine the optimum separation and when
this is found all you have to do is to
switch on the recorder and forget about it
until you are finshed. This method is of-
ten frowned on with comments about
poor frequency response, distortion and
background room noise. These objections
may be valid when recording a symphony
orchestra but I have made good
recordings of DX signals this way,

'signals that are generally a long way from

hi-fi to start with. Taping via the recor-
der’s mic provides the non-technical
DXer with an alternative to fitting a tape
outlet to the receiver. My preference
though is for phones and a Y adaptor
which is a simple way round the problem.
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Western have got one up on you!

With the original AL - T
tough Western '

The ALUMAST is a 15" (375mm) wide triangular cross section lattice sectional aluminium mast based on a 10ft (3.05m) section
length. Itis suppled "knocked-down" in a tubular carton for ease of transport, but can easily be assembled needing no

special tools or skills. The system includes top plate with bearing sleeve, rotor plate and a choice of a fixed base frame (FB-1)
or one with hinge joints (HB-1) to enable the mast to be pivoted at ground level. Guy brackets are available for use at

heights above 30ft.

* Made from high strength corrosion resistant alloy using WESTERN EXCLUSIVE ‘W' section leg extrusions.
* Easy assembly using bolts and “Nyloc locking nuts for security.
* Free-standing to 30ft (9.15m) with a typical tri-bander plus VHF/UHF antennas.
* Heights to 250ft (75m) with appropriate guy configurations (ask us for quotes).
* Lightwaigms —only 25Ib (11kg) per 10ft (3.05m) section.
* 30ft (9.15m) mast is delivered in a tube only 10ft 6in (3.2m) long by 6in (0.126m) dia.
A COMPLETE 30ft (9.15m)
MAST for 375/PSS/3; HB-1; RMP-1; TP-1 £294 I4°
FULL PRICE LIST A prices include carriage and VAT a1 15%  For Scofland— add £10 extra carriage
375/PSS/3 30ft mast (3 sections) £227.70 RMP-1 Rotor mounting plate £13.80
375/PSSN Additional 10ft section £75.90 TP-1 Top plate with sleeve £14.95
HB-1 Hinged base unit £37.95 GB-1 Guy brackets (set of 3) £13.80
FB-1 Fixed base unit £26.45

Penetrate the four corners of the earth
DX PENETRATOR

HERE'S THE SPECIFICATION. ..

* 3 elements on each band. * Broadband operation.
% heavy duty 2kW rated * Stainless steel hardware.
* Gain'up to 8dB * SWRlessthan 1.3:1.

HERE'S WHAT THE CUSTOMERS SAY!

1. VK7NOW " have recently installed a DX-33 beam and | would like to advise you that |
am extremely satisfied with it. It certainly outperforms the TH3JNR which | previously used
and also the VSWR is lower."

2. G3AAE "This letter is to tell you how pleased | am with the DX-33 antenna . . . On
unpacking the DX-33 | was immediately impressed with the quality of the hardware, and in
operation it is just as impressive. | have used it on all three bands and have been obtaining
excellent reports from DX stations all over the world. | have conducted tests with other
stations and these show that the electrical figures included in the DX-33 specification are
fully met in practice. Congratulations on a very fine product!"

HERE'S WHAT WE SAY! BRITISH IS REALLY BEST £149.50

PRICES (INC CARR AND VAT)

3 Element
3 Bands

DESIGN DATA: DX-31  Dipole, 2kW, 10-15-20m £67.85 DX-103 3-element, 10m £74.75 Current plus VAT paid
Basic Wind-speed V=45mps=100mph DX-32  2-element, 2kW, 10-15-20m £102.35  DX-105 5-element, 10m £97 75
Design Wind-speed Vs =49-5mps=110mph gxas gAeltumem. gkw. 10-15-20m  £149 50 TDIr‘lggg 1T_rapped dipole, 10,40,80m £45.42
- T 3. ] X-34 -element, 2kW, 10-15-20m £21275 DN rapped dipole. 15,20.40.80m  £45.42
Dynamic Pressure g=-0625Vs* = 153Kgpm DXBV  Verical 10.80m e

* Slim and unobtrusive
THE ULTIW * One-winch operation £28 7 50
* Simple ground fixing n
*
P steel lubes — the lower square section and the upper
7 round section — and hot-dip galvanised for corrasion A COMPLETE TELESCOPIC TILT-OVERMAST

resistance, the ULTIMAST telescopes up ta 30ft : i

(9m) and down to 15ft (4.5m). Secured to a square comprised of UM-1; UHD-2

section tubular base post, the mast can be tilted over FULL PRICE LIST

to only 3ft (1m) above ground for ease of access o |JM-1 Basic mast £251.85
antennas. Two head units allow clamping of rotor to ‘UHD-2 Reducing head adaptor £16.10
2" (50mm) dia. stub, or internal fiat plate mounting. UHD-2 Rotor head unit £35 65

.|
-zl The ULTIMAST is a tubular steel two-section mast i . . .
- B L. > ) Self-supporting Our Ultimast is reviewed
” -
y which is telescopic and tilt-over. Constructed of two * ForHFand VHF antennas  in Practical Wireless
%

/

)

n-si ﬁi v
4"' .q

Call Western for your
YAESU and TRIO requirements.
We will not be undercut.

All prices include carriage
and VAT at 15%. For Scotland
add £10 extra carriage.

Ex stock by returr.

DEALER ENQUIRIES \oanm:c a0
WELCOME CTB A Gisaa

Drumbo (023126) 645

Werstern Electronics (UH) Wtd

Fairfield Estate, Louth, Lincs, LN11 0JH Tel: Louth (0507) 604955 Telex 56121 WEST G
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FREE CAREER
BOOKLET

Train for success in Electronics
Engineering, T.V. Servicing,
Electrical Engineering—or running
your own business!

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the
fields of electronics, T.V., electrical engineering— now
it can be your turn. Whether you are a newcomer to
the field or already working in these industries, ICS
can provide you with the specialised training so
essential to success.

Personal Tuition and 80 Years of Success
The expert and personal guidance by fully qualified
tutors, backed by the long ICS record of success, is
the key to our outstanding performance in the
technical field. You study at the time and pace that
suits you best and in your own home.

You study the subjects you enjoy, receive a formal
Diploma, and you‘re ready for that better job, better
pay.

TICK THE FREE BOOKLET YOU
— WANT AND POST TODAY

i ELECTRONICS T.V. & AUDIO
ENGINEERING SERVICING

§ A Diploma Course, recognised | A Diploma Course, training
by the Institute of Engineers you in all aspects of installing,
& Technicians as meeting all maintaining and repairing T.V

i
!
i
]

l academic standards for and Audio equipment,
l application as an Associate. domestic and industrial.
|

i

I

1 ELECTRICAL RUNNING YOUR
| ENGINEERING OWN BUSINESS

If running your own
electronics, T.V. servicing or
electrical business appeals,
then this Diploma Course
trains you in the vital business
knowledge and techniques
you'll need,

I A further Diploma Course

I recognised by the Institute of
Engineers & Technicians, also
covering business aspects of

| etectrical contracting.

e S D ey e e e e U D @
=
o
3
o

ICS I
Dept F628

160 Stewarts Road, 01-622 9911 I
London SW8 4UJ — lallhours) l

76

Test Instruments

from Sifam

These instruments have all the features, accuracy and reliability you would
expect from professional-quality equipment at less than you might expect
them to cost.

3%-DIGITAL MULTIMETERS

Both these instruments have the following features:

@ Only two input terminals, common to all functions.

@ Overload protection, autozero, autopolarity, over-range and low
battery indications.

® Basic 0.3% DCV accuracy.

@ Supplied with test leads, spare fuse, 9V battery and operator's manual.

DMM2500

(bench model)
Push-button operation
providing 24 ranges
in 5 modes.
+2AAC/DC.
+1000V A.C./DLC.
20002 to 20M12 resistance
Re-settable overload
circuit breaker
2000 hours operation from
9V battery
Size: 155x120x57mm

DMM2200B

(hand-held model)
2 Teflon-bushed rotary switches
providing 21 ranges in 5 modes.
+2AAC./D.C.
+1000VA.C./D.C.
20001} to 20M(] resistance
1000 hours operation from 9V battery
Size: 165 x110x43mm {

£49.95 |

incl.VAT plus p&p at £l.00

DIGITAL LOGIC
PROBE DLP50

@ Wide frequency range: DC to 50 MHz
@ Minimum detectable input pulse width of 10 nsec.
@ High input impedence of 10 megohms
@ Compatible with DTL, TTL and CMOS in a wide range of power
supply voltages of 4.5 to 30V D.C.
@ Protected up to £120V D.C./A.C. in input signal plus audible
warning function
@ Rugged, modem plastic-housed unit supplied packaged in a
de-luxe moulded plastic carrying case, with ground lead, IC-clip
lead and operator's manual
@ Size: 195x26x16mm with 800mm power lead

’ £44- 95 incl.VAT plus p&p at £1.00

All these instruments are guaranteed against defective parts/workmanship
for 12 months.  If not satisfied, please return within 14 days for full refund.

] The telephone number for Access/Barclaycard orders,
! E m enquiries and literature is 0803 63822, Ext8.
o
h:: Post to: Sifam Ltd, Woodland Road, Torquay, Devon TQ2 7AY
L 1 51 ¢ & 5 0 0 0 0 3 0 2 40 °B B ' 0 B ' J /J 0 § 7 0 |
Please send me Total purchase price
| enclose Cheque I

£85- 95 incl. VAT

plus p&p at £1.00

5%

Please debit my

Access/Barclaycard No. Postal Order[]
Name Int. Money Order [
Address

Signature
Pilease allow up to 28 days for delivery.  Official orders accepted from colleges, schools, companies, etc.
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Type of Recorder

A mono cassette recorder is adequate
for DXing but there are a few features to
look for. A digital counter is almost a
necessity. Not only does it help you
locate a recording, it is also useful if you
want to take notes. The time and the
counter number are easy to note down
and allow the DXer to concentrate on the
receiver and loop. Automatic Level Con-
trol (a.l.c.) is a boon as it makes it difficult
to overload the recorder. A level in-
dicator, either a meter or magic eye, is
also worth having. A jack for a remote
mic is useful as this is a low level input
that may be more suitable for recording
weak signals from the receiver’s phone
Jjack, than the usual Aux input. A tone
control is often useful on playback with
some signals and a mains/battery recor-
der allows you to save on running costs
when the mains can be used.

DXing in Summer

“The domestic service of Bulgaria is
best logged at night as other stations
close down, or from 0300UTC for one or
two hours™ writes John Burrows from
Restends in Sweden. The reason for this
is the different time zones. Stations to the
east sign-on and sign-off earlier than
those in Western Europe though the local
time in the two areas may be the same.
As the seasons advance and sunrise
becomes earlier this DX gradually disap-
pears. During the three months centred
on the longest day the medium waves are
at their quietest during the early hours
and this is the time of year to go hunting
for DX from the East Coast of North
America, the Caribbean and South
America.

The Region 2 channels are those to
look for. Frequencies which are multiples
of 10kHz and end with a zero. If you hear
Portuguese it may be from Brazil, French
from the Caribbean, Spanish from Latin
America and English from North
America and the Caribbean. Listen on
1610kHz for the Caribbean Lighthouse

in Anguilla, on 1580kHz for the Voice of
America in Antigua, 1560 for WQXR in
New York City, 1510 for WMRE in
Boston, 1220 Radio Globo in Rio de
Janeiro, 1210 for Philadelphia or Radio
Caribe in Dominica, 940 Radio Jornal in
Rio, 930 CJYQ in St John’s or Radio
Montecarlo in Uruguay, 750 CBGY in
Bonavista Bay, Newfoundland or
Caracas in Venezuela, 640kHz for CBN
in St John’s. If static is a problem null it
out with your loop. At this time of year it
usually comes from tropical regions to
the south.

CYPRUS
MW ANTENNA
600 KW

QSL card from Trans World Radio
(Richard Hunt)

Headphones

*“I still use headphones when DXing
and wonder if this is still a common
practice with s.w.l.s. Personally 1 find the
modern padded headsets most comfor-
table™ writes old timer Eric Weaver who
goes on to say that one had to be quite

dedicated to wear the phones available in
the early days which had unpadded and
very unsympathetic earpieces and a wide
metal headband.

I have a pair of early phones, SG
Brown Type F 2000 ohms, which work
very well but 1 prefer my ex-RAF high
impedance phones which are very com-
fortable and have a better frequency
response. For low impedance I use a pair
of hi-fi phones that have separate volume
controls on each earpiece. These are set
to maximum when DXing and the phones
are plugged into the DX160 via a
headphone adaptor. If stereo phones are
plugged directly into the receiver then
only the lefthand phone is live. The adap-
tor parallels the two earpieces and allows
the headphones to perform a dual func-
tion. Whatever the merits of using
headphones for general listening may be,
there is no doubt that they are of great
value to the medium wave DXer who
does a lot of his listening after the family
have gone to bed.

Readers’ Letters

Old timer D. Prince of Llandyssul in
Dyfed writes again to say that he has
solved the problem of replacing his plug-
in ferrite rod antennna (December issue).
“I knew that somewhere I had an article
on ‘Making Your Own Screened Coils’
and I found it in Practical Wireless 9
December 1933 by Frank Preston. I've
made one up.” Which goes to show that
you should never throw away old copies
of PW. You never know when you will
want to refer to them.

“I came back home (from university)
on December 12 and looked forward to
four weeks DXing” writes David Hyams
from Finchley who discovered that his
FRG-7700 was only tuning in 980kHz
steps which meant that he lost 70kHz, in-
cluding band edges, from each band. In
spite of this handicap David logged
CJYQ in St John's, Newfoundland, on
930kHz, CBNA St Anthony on 600kHz,
an unidentified US station on 1100
(probably WWWE in Cleveland, Ohio).

Broadcast

Bands

by Charles Molloy GBBUS -

Reaports: as for medium wave DX,
but please keep separate.

Keeping a log of reception not only
provides an interesting record of what has
been heard, it has practical advantages as
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well. A log is a record of what was heard
at your QTH throughout the year which
could be useful for future reference. The
entry in the log can be the basis of a
reception report. Columns for the date
when a reception report was sent and a
QSL received can be included. If you
have more than one antenna then the log
can record which gave better reception on
any occasion. If a tape was made, then a
column for the counter numbers will be
useful. Details of a tape library can be en-
tered separately at the end of the logbook.
Above all, notes on scraps of paper, en-
velopes or on station schedules will,
hopefully, be a thing of the past.

A hardback notebook measuring
220mm by 180mm, with printed lines on

WWW.americanradiohistorv.com

each page, is used at my QTH. Vertical
columns are pencilled in as required.
Starting from the lefthand side of the page
there are narrow columns for Date, Time
in UTC, Frequency in MHz (or kHz if
you prefer it). Next there is a wide

{Richard Hunt)
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ontheair

column marked HEARD, which gives
details of programmes or announcements.
A further column called STATION gives
the name of the broadcaster if identified,
a name plus question mark for a tentative
and just a ? for unidentified. A remarks
column records any special information
such as QRM or QSB (fading) and finally
there is space for the antenna used (I have
two with a switch), and the SIO code.

There is no approved method, or right
way to keep a log of broadcast band
listening. You please yourself what you
want to record and be prepared to change
itin the light of experience.

On the Bands

Radio Canada International, with
studios in Montreal, broadcasts to
Europe every night at 1900UTC, summer
and winter. Frequencies used are
21-685MHz (summer only),
17-875MHz, 15-325MHz, 11-905MHz
(winter only). The programme is also
relayed by the BBC transmitter at Daven-
try on 5-995MHz and 7-285MHz for
reception in Europe outside the skip zone
in the UK, though it may be heard in
some parts of the country. From Monday
to Friday the transmission lasts for half
an hour and consists of news, weather
and a commentary called Spectrum. At
weekends the period is doubled. On
Saturday there is Week in Review, Cross
Canada News and Night Music Show. A
show I try not to miss is Sunday
Weekend Magazine. It is a mailbag type
which plays listeners’ requests and
follows up their questions with features
on various aspects of Canadian life such
as polar exploration, bush pilots, Eskimo
way of life. The well known Short Wave
Listeners Digest by lan MacFarland
rounds off the Sunday evening transmis-
sion. A programme schedule is obtainable
for the asking. Write to PO Box 6000,
Montreal, Canada, HC3 3A8.

In contrast to RCI, Radio Kuwait is
on the air daily in English at 1900 on
9.650MHz and 11-675MHz. Middle of
the road music is introduced by a western
style DJ and there is a well established
short feature historical programme on the
Muslim faith based on translations of
parts of the Koran. Not everyone’s idea
of entertainment perhaps, but an oppor-
tunity to hear about another culture and
way of life. The station verifies by QSL
card. Reports should go to Kuwait

Radio RSA
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(Richard Hunt)

Broadcasting and Television Service, PO
Box 397, Kuwait.

Although beamed to parts of Asia, the
Radio Australia transmission on
6-035MHz (49m band) comes in well in
the UK during the evening, summer and
winter. I have heard it several times on a
car radio with short wave converter!
Local time in Eastern Australia is either
10 hours or 11 hours ahead of us,
depending on the time of year, which
means we are listening to tomorrow’s
programme. Look at the calendar if the
date is mentioned over the air. A
programme schedule is available from
Radio Australia, PO Box 428G, GPO,
Melbourne, Australia.

DX Party Line

This is the name of a half hour
programme for DXers, beamed to
Europe on Mondays and Saturdays at
2130UTC. It comes from HCIJB, the
Voice of the Andes in South America.

Bayerischer Rundfunk (sticker)

Frequencies used are 15-295MHz,
17-825 and 21-480 and the signal on the
15MHz band (19m) is often so strong
that it can hardly be missed. DX Party
Line has a slow easy-to-listen-to style
which is rather attractive and the
programme content is wide-ranging, in-
formative and interesting. HCJB, which
has been on the air since 1931, is located
near Quito in Ecuador and is operated by
the World Radio Missionary Fellowship,
broadcasts to the world using high
powered transmitters and directional an-
tennas. The station is a good verifier.
Send your reception report with IRCs to
HCJB, Casilla 691, Quito, Ecuador. A
programme schedule is also available
from the UK office which is at 63a Main
Street, Bingley, West Yorkshire, BD16
2HZ.

KYOI

These are the call letters of a new
super-rock broadcaster which beams
programmes into Japan. It is located in
Saipan in the Marianas, hence the US
callsign and it has been picked up in the
UK by Philip Hodgson (Stanford) using a
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Radio Nederland

(Richard Hunt]

Trio QR666 receiver with a 5 metre long
antenna (short longwire!). Philip heard
KYOI on 9-670MHz at 1600 and again
between 2100 and 2200. The schedule
that came over the air was 0700 to 1500
on 11-900MHz, 1500 to 2200 on 9-670,
2200 to 0100 on 15-405 and 0100 to
0700 on 15-190. Another frequency
recently reported is 15-415, possibly a
move from 15-405. In reply to Anthony
Cross, this is probably your unidentified
on 9-670 at 2100.

Readers’ Letters

“What is Morse code doing in the mid-
dle of the SMHz band (60m)” asks Peter
Gatehouse (Stowe) who goes on to say
that telegraph QRM on this band seems
to consist of two high pitch rapidly alter-
nating tones like a microcomputer
programme. Peter wonders if two audio
filters in series, each tuned to one of the
two frequencies, would eliminate the
problem. There is also a third frequency
which is the rate at which the other two
alternate and this may be high enough to
cause problems. The Tropical Bands are
only allocated to broadcasting in the
tropics and some parts of Asia so
telegraph QRM is something we have to
live with. A directional antenna of some
sort would be a better solution to the

problem.
Brian Haywood (Abingdon) reports
hearing a composite signal on

19-455MHz made up of two s.s.b.
signals. The upper sideband usually
carries the BBC World Service and the
lower another BBC programme. “It is far
the best signal of the WS I have been able
to find and I have come to rely on it.”
This must be a feeder, which is a link to a
transmitting site, probably abroad.
Listening to this sort of link is not
legal in the UK as it is not a “broad-
cast station” within the meaning of the
Wireless Telegraphy Acts. The BBC
WS is broadcast from some 8 loca-
tions outside the UK and the programme
links to them are gradually being replaced
by satellite links for reasons of reliability.

What are the rarest stations to be
heard on the broadcast bands? asks
Anthony Cross (Bath). Using a new R70
and 12m random wire he pulled in Malta,
in English on 6-110MHz at 1830, Radio
Paraguay at 2130 on 9-580, Radio Japan
at 0700 on 15-430 and the Voice of
Turkey at 2030 on 9-625. For rare sta-
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tions have a look at domestic broad-
casters. There are a number in Australia
and Canada that are rarely if ever repor-
ted these days. Anthony wonders if there
are any propagation charts published for
the broadcast bands. Anyone have any
information on this subject?

Reader Peter J. Williams has received
a QSL card from China which is printed
in Chinese and he wonders if any PW
reader could translate it for him. He
would like to know the location of the sta-
tion as he sent reports to both of the sta-
tions on 4-865 on the same day and he
doesn’t know which one has replied. Can
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The mystery card from China

{Peter Williarms)

anyone help? Paul Martin who has been
DXing for only six months tried my
method of counting channels which led
him to pick up Radio Australia on
9-570MHz at 0830. The receiver is a
Lafayette HA700 with a 15m long wire
and a.t.u. Hopefully this method will soon
be a thing of the past as more and more
receivers have digital readout.

The latest schedule from Radio
Mediterranean in Malta quotes frequen-
cies of 6-110MHz and 1557kHz with
English/Arabic from 1800 to 1857,
French/Arabic 2130 to 2230,
French/English 2230 to 2330.

by Ron Ham BRS15744

Reports to: Ron Ham BRAS15744
Faraday, Greyfriars, Storrington,
Sussex RH20 4HE.

Forty permits issued for the 50MHz (6m)
band, 432MHz (70cm) DXing from a
push-bike, DXer starts in Band II, new
beacons logged on 28MHz (10m) and
details of auroral and tropospheric open-
ings are just some of the interesting items
in my post-bag this month.

Solar

While using his spectrohelioscope on
February 2, Cmdr Henry Hatfield,
Sevenoaks, observed 6 sunspot groups,
one of which was “very large containing
about 20 spots” said Henry and due to
cross the central meridian on the 3rd. In
view of this neither Henry nor I were a bit
surprised when we both recorded a solar
noise storm at 136 and 143MHz respec-
tively, on the 3rd, 4th, 5th and 6th, and a
few small individual bursts of noise on the
7th and 8th. Henry also recorded the
storm on his second radio-telescope
operating at 193MHz.

Using his optical equipment in Bristol,
Ted Waring counted 24 sunspots on
January 29, 25 on February 2, 20 on the
6th and down to 9 on the 9th. He also
noted active areas on the sun on January
27, and February 2 and 6.

Aurora

No doubt the prevailing solar storm
was responsible for the auroras which
manifested during the early evening of
February 4 and the afternoon of the 6th. I
heard about the first event via Ian Shaw
G4MWD, Dorking, and the latter one
from Julian Cope G8JNV, Peterborough,
who is part of the auroral alert system
organised by Phil Hodson G8RBY in
Leicester.
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At 1815 on the 4th, Dave Coggins,
Knutsford, heard auroral reflected signals
from the 28MHz beacons in Germany
DFOAAB and DLOIGI and Sussex
GB3SX. At around 1800 on the 5th, he
heard similar tones on the signals of
GB3SX and the Norwegian beacon
LASTEN. Looking around on 144MHz
(2m), with his beam pointed north, Dave
heard tone-A signals from GI6ATZ and
GM3WTN on the 4th and GM3JIJ,
GM3WTH and GM4JLY on the 5th.
Dave and I both heard crusty television
synchronizing pulses on Ch. RI
49-75MHz during the events and at 1915
on the 4th, I counted 25 strong, auroral
burbling, signals from European radio
and television stations broadcasting bet-
ween 48 and 95MHz, all with my SOMHz
beam due north. This event must have
been very strong because I, in southern
England, could hear auroral c.w. signals
on 144MHz with only a vertical dipole
feeding my receiver.

“On February 5 and 6, the Anglesey
50MHz (6m) beacon GB3SIX was found
to be notably auroral to the north west
around 1800 on both days” writes David
Newman G4GLT, Leicester, who also
heard G3COIJ at 53A from the north
west at 0200 on the 6th. As your letters
came in it soon became obvious that the
auroras hung around by varying degrees
for long periods.

The 50MHz Band

David Newman is one of the 40
amateurs to be granted a special permit
to operate on the S0OMHz band outside
of Band I BBC television hours. By
February 6, with his home-brew 3 valve
crystal controlled transmitter, giving 20W
on 50.-099MHz, he had worked G3COJ
in High Wycombe, G30HH in Mow Cop
and GW3LDH in Wrexham. Like many
class A licence holders, David sometimes
works crossband 50-1/3-718MHz and
has completed such a contact with
G3FDW in Retford, with reports of 559.
“We are losing quite a lot of sleep but it's
certainly very exciting” writes David.
“All 40 operators would greatly ap-
preciate any reports from s.w.ls”, so
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what about it lads and lasses, keep your
ears open and be in at the start of another
aspect of amateur radio. The 40 stations
are shown in Table 1.

Hurricane force winds at the end of
January wrecked the 28MHz quad an-
tenna belonging to Dave Coggins, so,
during the rebuild he is adding a driven
element and reflector for the 50MHz
band to feed his Yaesu S0OMHz/144MHz
converter.

I see from a report by the UK Six
Metre Group that a suggested band plan
for 50MHz is, 50 to 50- IMHz c.w. and
beacons only, 50-110MHz DX calling
frequency, 50-2MHz local calling fre-
quency s.s.b. and c.w. only and 51 and
52MHz for all modes. It is further
suggested that for liaison or crossband
working, the frequencies 3.178MHz,
14.345MHz, 21-385MHz, 28-885MHz,
70-185MHz and 144-185MHz should be
used. Also proposed activity periods
should be on Tuesdays and Thursdays at
TV closedown plus one hour and on Sun-
days from 0800 to the start of television
transmissions. Note: the user of
14-345MHz must QSY after contact.

David Newman G4GLT and Ken Ellis
G5KW, Land’s End, investigated an in-
teresting tropo path on 50MHz around
0630 between Leicester and Land’s End
and each morning, from February 10 to
15, they made c.w. contact with reports
of 449 to 599 plus at David’s end and
339 to 579 at Ken's. During these QSOs,
Ken has reported hearing a slight eche
effect on David’s signal.

Table 1

50MHz Permit Holders

G2AOK| G4BAO |GI3ZSC |GM4DIJ
G3COJ | G4BPY |GI4MJD |GM4ELV
G3LTF |G4CUT |GJ3RAX |GM4FDT
G3NOX|G4GLT |GJ3YHU |GM4FZH
G30HHFG4HUP JGJ4ICD |GM4IHJ
G3PWK}G4IJE |GM3DOD JGW3LDH
G3TCU JG4JLH |GM3OBC jJGW4BCD

G3USF |G5KW |GM3WCS|GW4HBK
G3VZJ |GBXM |GM3WOJ|GWAHX0
G3ZIG |GI3RXV |GM3ZBE |GW4IIL
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The 28MHz Band

A near neighbour of mine, Fred
Pallant G3RNM, gave me a list of call
areas he heard on 28MHz, mainly during
the mid and late afternoons. These in-
clude. WA1 on January 19, KB3 and
VP2 on the 21st, W4, ZS5, ZS6 and 9H1
on the 24th, Ws 1, 2 and 3 on the 29th,
Ws 3 and 4 on February 2, CX2, CN8,
EA9, HCI1, KA3, K1, LU5, W4, ZB2,
ZS6 and 9H1 on the 12th and CT3, EAS,
EL2, KP4, LA6, PY2, PY3, RA3, UAs,
ZB2,ZD7,ZS1 and ZS6 on the 13th.

Both Fred and I found the band quiet
on January 22 and particularly February
5. “The band was fairly lively for the first
few days of February, but, on the Sth
there was a complete fade-out”, writes
Norman Hyde G2AIH, Epsom Downs,
who suggested it was due to a solar flare.
I am sure you are right Norman because
the sun was very active around that time.
Strange things happened, I heard a strong
signal from a VK4 at 0920 on the 4th,
complete silence on the 5th, a strong VK6
at 0930 on the 6th and at 0839 on the
7th, the only signal on the band was a
539 from the Sydney beacon VK2WI. Up
in Knutsford, Dave Coggins keeps an ear
on 28MHz f.m. and around 1335 on
January 30, he logged K10X, RA6LXB,
UBSEJP and UK6HEC.

28MHz Beacons

Regular beacon watchers, John
Coulter, Winchester, Norman Hyde, Bill
Kelly, Belfast and Ted Waring each
reported hearing a new beacon around
28:280MHz transmitting KA1YE/B
SECT between January 28 and 31. At
1455 on the 28th John heard another new
beacon sending “‘de WA1IOB/B QSL via
BOX 446, Marlboro MA, AAA 01752,
This was confirmed by Bert Glass,
Plymouth, who heard it at 1407 on
February 1. A bit later at 1430 on the 1st,
Bill Kelly heard a rough signal from the

Gough Island beacon ZD9GI on
28-205MHz and writes, “I haven’t heard
Gough Island for many months”. Good
to hear old friends again Bill, just like the
Canadian beacon heard again by Nor-
man and Ted around January 28th. Dave
Coggins says there was sporadic-E about
during the evening of January 18 and 19
when he received consistent signals, peak-
ing 569, from the beacons in Germany
DKOTE and DLOIGI and Hungary
HG2BHA and again at 0745 on the 26th
when signals from the beacons in Ger-
many DFOAAB and Norway LASTEN
were both 599 with Dave. Although I
counted strong signals from 7 East-
European broadcast stations between 66
and 72MHz during a sporadic-E distur-
bance at 1840 on the 21st, all was quiet
when I checked the beacon section of the
28 MHz band, 28-200MHz-
28-300MHz. John Coulter, along with
Dave Coggins, Bert Glass, Henry Hat-
field, Norman Hyde, Ted Waring, and I
contributed the information to make up
the beacon distribution chart, Fig. 1.

Tropospheric

The atmospheric pressure, measured at
my QTH, climbed from 30- lin (1019mb)
at noon on January 18th to 30-6 (1036)
at midday on the 20th where it stayed un-
til 1400 on the 22nd and then began to
fall gradually, reaching 30-0 (1015) by
0200 on the 29th. For the following week
the pressure fluctuated between 29-4
(995mb) and 30-4 (1029mb) with the
rapidly moving bad weather conditions
and by midnight on February 8 it settled
again at 30-1 and hovered around this
level until the 15th, when it commenced
climbing again. The chart from my
barograph for the period January 18th to
23rd, Fig. 2, is another classic example of
the relationship between falling high
pressure and a tropospheric opening in
the v.h.f. and u.h.f. bands.

During the opening on the 22nd and

19 2021 2223242526 2728293031 1 2 3 4 5 6 7 8 91011 1213 14 15 16

A92C
DFOAAB
DKOTE
DLoIGI
HG2BHA
KAIYE/B
LASTEN
PY2AMI
VEZTEN
VK2ZWI
VP9BA
VS6TEN
WAIIOE/B
YVSAYV

ZsICTB
IS56PW
Z21ANB
5B4CY

WRM793

Fig. 1: Distribution of 28MHz beacon signals
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23rd, 17-year-old Roland Jeffery
G6DSA, Winsford, worked DDIBR,
DL2KAL/A, FICNJ, F6GLH, on
144MHz and FIDZB, F6APE, F6GNR
and HB9AMH/P on 432MHz. Roland, a
member of the Mid-Cheshire Amateur
Radio Society, uses a Yaesu FT-225 and
8-element Yagi on 144MHz and FT-225,
Microwave Modules transverter, a 50W
linear and 16-element DL6WU antenna
for 432MHz. Being really keen, Roland is
push-bike mobile on 432MHz with a TR-
2300, plus Microwave Modules transver-
ter and a half wave over quarter wave
colinear antenna on the carrier.

At 0840 on the 23rd, I heard GW
mobiles working through the Bristol
Channel repeater GB3BC on R6 and by
1730, northern Gs were audible via the
same route. My best DX of the event
came at 0122 on the 24th when I received
a 539 signal from the Emley Moor
beacon GB3EM on 432MHz using only
a vertical dipole to feed my receiver.

Listening again on R6 at 0855 on the
23rd, 1 heard a G station say that
144MHz stations using s.s.b. from the
west-country were working into Germany
and Scandinavia. Down in Portsmouth,
Les Sawford G6APD, using an Icom
251E, Microwave Modules linear and a
9-element crossed Tonna array, on
144MHz, worked Spain on January 16,
fourteen French stations on the 17th, 1
PA and 6 Fs on the 20th, 1 PA, 6 Fs, 1
HB9 and a Y23 on the 22nd and 3 PEs
and 3 Fs on the 24th. While chatting to
Les I learnt that ONIBCG is on
144MHz most mornings and is looking
for contacts with G stations. In 2 years
on 144MHz, Les, using mainly 10W,
has worked 13 countries outside of G:
DJ, EA, EI, F, GI, GJ, GM, GW,
HB9, OK, ON, PA and Y23.

Band Il

Once again the domestic f.m. broad-
cast band was full of DX during the
tropospheric opening which took place in
the latter half of January. While tuning
around, I found a host of French and
Dutch stations between 88 and 100MHz
during the evening of the 21st. It was on
the 21Ist, 22nd and 23rd that Richard
Hunt, Tadcaster, ventured into the world
of v.h.l. DXing having heard a warning
on BBC television about the likelihood of
interference, in some areas, from tele-
vision stations in France. “I had really ex-
cellent reception from France-Inter on
99.6MHz over 2 hours from 2150 to
2359 on the 22nd” writes Richard. He
also heard a number of German stations
including an interview with SPD leader
Hans Joachim Vogel on Hessischer
Rundfunk 1 on 99MHz and a debate
about Franco-German relations on
WDR/NDR, 97-1MHz, on the 23rd. At
one time Richard heard a sports com-
mentary from the Belgian station BRT-1
on 99-9MHz and writes “while this was
very interesting, it must have caused
severe problems for the Police and Fire
services whose frequency allocation in the
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Fig. 2: Barograph chart for January 18-23

UK coincides with the upper part of the
European broadcast band”. Quite right
Richard, as I have said before, frequency
sharing works fine until there is an atmo-
spheric disturbance which no-one can
control.

Having moved to a new QTH in
Stroud, Tim Anderson had no antenna
for Band II so, not to lose out on the DX,
he made a wire dipole, fixed it to the wall
with Sellotape and on the 22nd, using his
Sharp 7100, logged 8 French stations
between 96 and 103MHz.

On the 23rd, Simon Hamer,
Presteigne, using the Grundig S1400 and
Melody Boy 500 and a Pioneer SX450,
demonstrated f.m. DX to a handicapped
listener, Guy Palmer, who enjoyed hear-
ing folk music from Belgium in full stereo.
Simon had a lot to tell Guy, because
on the 22nd he heard a variety of
programmes, including piano and organ
music, a symphony and sport, from
Belgium BRT-1 Egem on 95-7MHz,
France TDF Musique from Lille on
88-7MHz, Cultor from Boulogne on
99.9MHz and Caen 91-53MHz, Inter
from Niort 99.4MHz and Caen
99.6MHz and Holland NOS-1 from
Smilde.

Simon, Ian Kelly and Michael Welch,
London, report hearing signals from
Radio Boulogne Littoral on 103MHz on
the 22nd. Michael writes “Truly excellent
high pressure conditions” after logging
AFN Brussels/Everberg, Belgian broad-
casts in stereo from Egem, Genk, Schoten
and Wavre and IBA local stations Radio
Orwell, Saxon Radio and Wiltshire
Radio. His reception of Suffolk’s Saxon
Radio was so good that he telephoned the
station and their DJ Dave Brown read
out a dedication for him.

Ian, at his home in Reading, received
very strong signals from the French
broadcast stations, Frequence at
Boulogne and Lille and Radio France at
Boulogne, Caen, Le Mans, Lille and
Rouen, on the 22nd and tells me that, like
us all, he is looking forward to the
forthcoming sporadic-E season.

RTTY

One of the regular RTTY listeners
Peter Lincoln BRS42979, Aldershot, has
replaced his Microwave Modules Model
2000, RTTY to TV converter, with a
model 2001. This was mainly because it
incorporates the 1200 ASCII speed,
which will enable him to receive signals
from the UOSAT space craft. So far
Peter has only heard its beacon on
145-825MHz. During the month
preceding February 7, Peter copied
signals from most of the European coun-
tries plus A4XCB, EA9JZ, HZIAB,
JA3EVZ, OD5GN, PY6ACP, TU2GA
and a few from the USA on 14MHz. Af-
ter logging FROGGL on 21MHz and
9N2DW on 14MHz, Peter’s new coun-
tries score reached 94. Soon be the ton
Peter, hi. Although my score is well below
this, I did copy RTTY signals from 11
countries on 14dMHz, DJ, EA, F, I, IT9,
OE, OK, ON, 0Z, YO and YU and 3
countries, DF, IT9 and OH on 21MHz
between January 19 and February 15.

In addition to FM7TWQ, HZ1AB and
TU2GA, Norman Jennings, Rye, logged
his usual couple of dozen Europeans be-
tween January 11 and February 10 on
14MHz and FROGGL on 28MHz. Nor-
man keeps an eye on signals from the
WA1URA/4 repeater using 170/75 baud

on 14-095MHz, news bulletins from the
ARRL HQ station WIAW using
170/45-5 baud on 21 or 28-095MHz and
the BARTG news on Sundays. He asks,
“would other RTTY readers please report
any other interesting skeds or bulletins”,
he would also like to hear from readers
using a Tasco CWR-670E and would be
pleased with a call on 0797 222530.

Peter Lincoln has two international
call-books and is willing to give listed ad-
dresses to fellow readers if they care to
ring him on 0252 317870. Peter is at
home all day and pleased to have a chat
on any radio subject especially RTTY
and SSTV.

Station Information

Congratulations to Phillip Racher,
Guildford, on passing the RAE and his
new callsign G6MQJ. For some time
Phillip has been collecting all the vintage
parts required to re-construct the wireless
operator’s compartment of a WWII Lan-
caster bomber and plans to build it into a
trailer which he can tow to exhibitions.

I understand that local amateurs have
made it possible for one of the v.h.f./u.h.f.
pioneers, Leon Ward GWS3NF, to
operate on the 144MHz band from
Pontypool District Hospital where he is
a patient. Well done all, this is the true
spirit of amateur radio.

My opposite number in Shortwave
Magazine, Norman Fitch G3FPK, has

.written to me with news of a contest. He

has been asked by Henry Souchet
9HICD to tell our readers about the 9H
Falcon Contest. This is due to take place
on the 144MHz band between 0001Z on
June 1 and 2400Z on June 15. The event
is organised by the recently formed 9H
v.h.f./u.h.f./s.h.f. Group, and is designed
to coincide with part of the sporadic-E
season. It is open to all radio amateurs
with a trophy and diploma for the winner,
and there are diplomas for the two
runners-up to work for. Briefly all modes
and all types of propagation are valid, but
not satellites or repeaters. The competing
stations must log a minimum of ten 9H
stations to be eligible to take part.
Readers interested can obtain more
detailed information from: The Contest
Manager, 9H Falcon Contest, PO Box
144, Valletta, Malta. All logs must reach
him by July 1.

by Ron Ham BR515744

Raports: as for VHF Bands,
but please keap separate

The words aurora, sporadic-E and tropo,
each in their own different ways, mean
extra stations for the TVDXers to sort
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out in Bands I, III and V. They had many
opportunities to do just that on several
days between January 20 and 25 and
February 3 and 6.

Band |

Both Fraser Lees, Lewes, and I
watched pictures from Poland on Ch. R1
49.75MHz between 1745 and 1800 and
the USSR on Ch. R2 59-25MHz from
1800 to 1900, during a limited sporadic-E
disturbance on January 21. At 1835a YL

wWwWw americanradiohistorv com

announcer appeared with a digital clock
showing 2135 followed by the Russian
news caption BPEMR and an orchestral
programme filmed in a hall with a giant
organ. During the event, I received excep-
tionally strong signals on the R2 sound
channel 65-75MHz using a tuneable
v.h.f. communications receiver and from
the many bursts of pictures which ap-
peared on my Ch. R1 monitor between
January 19 and February 16, I only iden-
tified test cards from Poland and the
USSR.
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Tropospheric

Although the main news is about the
good conditions for TVDX between
January 21 and 26, Tim Anderson,
Stroud, received a test card from Radio
Telefis Eireann in Band 111 (Fig. 1), most
likely Ch. H 207-25MHz, with his
Plustron receiver on the 11th. With the
atmospheric pressure just right for DXing
on the 22nd (v.h.f. bands Fig. 3) I found
the Belgian BRT TV test card at 1434
and a variety programme between 1800
and 1830 on Ch. E10. At 1845, Fraser
Lees received the BRT clock showing
1945 on Ch. E8. The repeated warnings
about co-channel interference on the
u.h.f. bands from the BBC and IBA,

helped to alert the DXers during the life
of the disturbance.

On the 23rd, Guy Palmer joined
Simon Hamer at his home in Presteigne,
and they saw the German ZDF Fuba test
pattern on Ch. E37. They also watched
the programme Welt Spiegel on WDR-1,
Miinster-Baumb., and the presenters,
Hansurier Rosenborg and Wolf Hanke,
interviewing people were crisp and clear.
Usually Simon, when someone visits my
shack there is no DX about, so you timed
Guy’s visit just right. On the 22nd, Simon
received strong pictures from ZDF on
Chs. E34, 35 and 37 and Belgium’s BRT-
| and BRT-11 from Egem on Chs. E43
and 46 respectively. He also saw the test
pattern BRT TV2 and at 2100 a YL an-

nouncer introduced the American film
The Blue and the Gray with Flemish sub-
titles. Later Simon watched Sport of Zat-
terdag, a caption Koda, a piano and cello
recital and the BRT close down clock
showing 0010.

Among Simon’s impressive list of UK
stations seen during the disturbance were
pictures of Anglia TV's clock caption
with the knight from Sandy Heath on Ch.
24 and Sudbury on Ch. 41, the TVS
clock and an announcement concerning
the interference from Dover on Ch. 66,
Hannington on Ch. 42 and Midhurst on
Ch. 58.

Over in Norwich, David Girdlestone,
had a field day, when he received a
Videotext picture, Fig. 2, from

Fig. 1: Band 11l test card (7im Anderson)

Fig. 2: German Videotext
(David Girdlestone)

Fig. 3: East German test card
(David Girdlestone)

Fig. 4: West German test card
(David Girdlestonel

Fig. 7: SSTV picture received on
14MHz

(Peter Lincoln)
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Fig. 5: German caption
(David Girdlestone)

Fig. 8: East German news
(Ron Ham)
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Fig. 6: Dutch caption
(David Girdlestone)

¥ ¢ Tl

Fig. 9: Tim Anderson’s portable
TV station
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ARD/ZDF on the 24th and between the
23rd and 26th he received u.h.f. pictures
from France, East and West Germany,
Figs. 3, 4 and 5, Holland, Fig. 6 and
Sweden. On the 26th, NED-2 was show-
ing Not the Nine o'clock News with
Dutch sub-titles and ZDF, the German
version of Play Your Cards Right. 1
watched a news programme on the 23rd
from DDR on Ch. E6, which included
such items as an anti-nuclear parade,
youth employment, winter sports and the
captions DKP, FDJ (Fig. 8), FDGB,
Moskau and Tass—Erklarung. Among
the insignias seen were DDR’s OK and
that of the United-Nations and well
known names such as Barclays National
Bank and Siemens. At 0810 on the 24th I
received strong colour test cards from
PTT-NED-1 on both Chs. E6 and 29 and
BRT TVI on E10.

SSTV

While monitoring the slow scan tele-
vision section of the 14MHz (20m) band

on January 19, Peter Lincoln, Aldershot,
received a television CQ from EABAHK
(Fig. 7). He also received a caption from
YU2CD in QSO with ON7RR and pic-
tures from DL7WR using the special
callsign DL7TWCY (World Communica-
tion Year). During the month prior to
February 7, Peter received SSTV pictures
mainly from European stations on
14MHz and ZS6BTD on 21MHz.

Other Stations

S. H. King, a touring caravan
enthusiast from Marlow, has equipped his
van with a Mohawk wide-band antenna,
with built in pre-amp, so that he can en-
joy the local programmes while visiting
different countries. When the wvan is
stationary, he mounts the Mohawk on a
4m high pole and uses a JVC CX610GB
for colour and a National Panasonic
TR5030G for monochrome reception.
Whilst in France, he connects his con-
tinental Edison TC3664/5 for receiving
signals from Antenne 2, TF1 v.h.f./u.h.f.

and FR3 on either 625- or 819-line
transmissions.

Dave Lauder sent me a copy of the
DX-TV Group Newsletter which contains
a fair bit of useful gen about getting star-
ted on Band 1 and some technical ideas
and suitable equipment for the television
enthusiast. Readers interested in seeing a
sample copy should send an IRC or SAE
to Dave at 18 Burnside Close, Barnet,
Herts, EN5 5LN. “We are not merely a
publisher of newsletters, but also a group
which aims to put TVDXers in touch
with others in their area”, writes Dave,
who also offers to send copies of the April
and July 1983 newsletters for the pay-
ment of 4 first-class stamps.

Because Tim Anderson has a problem
with erecting antennas at his new QTH,
he has established himself as a portable
TVDXer and has arranged his antenna
couplings in such a way that the u.h.f.
beam (Fig. 9) seen in the picture on the
mast by his car, can be changed for a 10-
element Yagi for Band IIl or a single
dipole for Band I.

Have FRG-7 communications receiver, only 2 months old. Would
exchange for CB gear or radio gear. K. McGuckin, 20 Lisnahull
Park, Dungannon, Co. Tyrone, N. Ireland. Qgrg

Have 5%in Tandon TM-100-2 double-sided disk drive. Would ex-
change for 144MHz synthesised hand held, 144MHz linear 10W in
100W out or better, Trio VFO-700S, Morse tutor or w.h.y. 285
Brae Court, Glenrothes, Fife, Scotland. Q920

Have Audio Laboratory generator 20Hz-200kHz with manual, Mar-
coni Universal r.c.l. bridge, spectrum analyser, tuneable converter
2.3GHz-4.-45GHz i.f. output 160MHz, mint. Would exchange for
radio receiver general coverage or v.h.f. receiver and display unit.
Tel: 0942 55948 (Wigan). Q944

Have Eumig Standard 8 sound projector. Would exchange for
Murphy B40 or w.h.y. short wave listening equipment required. D.
Clifford, 160 Goldsworthy Way, Slough, Berks. Q964

Have Ham Master 4500 base mic, Melos Echo box, R109 receiver
non-working with spare valves and circuit. Would exchange for
ZX81 plus ps.u. or w.hy. D. Green, 28 Compass Tower,
Heartsease Estate, Norwich, Norfolk, NR7 9TW. Tel: 35458. R007

Have Heathkit SB101 s.s.b. h.f. transceiver, SB650 digital fre-
quency display, SB610 monitor 'scope, G4MH mini beam, Reace
s.w.r/power/mod meter, Amtech a.t.u., Tektronix 545A 'scope,
Stag 357 p.s.u. Would exchange for woodwork equipment or w.h.y.
Karl. Tel: 01-751 3555. RO31

Have two Pye Vanguard a.m. radio telephones. Would exchange for
any h.f. communications receiver. D. Piggott, 22 Larch Lane,
Duston, Northampton. Tel: 0604 510189. R0O32

Have Audio & Design Laboratory pick-up arm plus Shure M75E
type 2 cartridge. Would exchange for p.s.u. type S390 or S390B.
For Eddystone type 358 receiver 1940s vintage S. G. Brown vin-
tage phones, Avo Model 7 case w.h.y. 21 Orchard Close, Wen-
dover, Bucks. Tel: 622725. RO33
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Have Philips N1500 video recorder, needs attention with three
tapes. Would exchange for a short wave receiver, age not impor-
tant e.g. CR100, HRO etc, must be working or why. 37
Parkersfield, Stevenage. Tel: 0438 50310. RO60

Have Yaesu FR107M, FP107E p.s.u., speaker, 9 bands as new,
Leak stereo 20 amplifier. Would exchange for ham gear w.h.y.
Davis, 88 Goring Road, Worthing. Tel: 41109. RO86

Have BTH 16mm sound (optical) projector. Would exchange for
FT-227R or similar or 144MHz receiver or 4in reflector telescope
with camera attachment. GBBSK, 290 Priory Road, St. Denys,
Southampton, SO2 1LS. R103

Have many spares, no set. Need T1396/TR9, any rebuildable con-
dition. Also T1083, R1116, T1117, any airforce. Have swaps: un-
butchered? R1155A also T1154M, R1082, BC348L, WS17,
WSE52. Can obtain others through friends. D. W, Parsonage, 52
Bramble Lane, Mansfield, Notts, NG18 3NR. R104

Have AR88 vintage radio receiver immaculate condition. Would ex-
change for a pair of high power binoculars or high power telescope
with tripod. Swindon 725992, R138

Have FRG-7 with fine tune, narrow band filter and down to
100kHz. Also FR207R complete with NiCads, rubber duck, speaker
mic, charger unit, mobile power supply and case. Both boxed with
handbooks. Would exchange for h.f. equipment w.h.y. Tel: Milford
Haven 3991. R139

Have TR-2300 with matching 10W linear amplifier, MB2 bracket,
PS1200 p.s.u. charger, Hanson SWR50B meter, Packer 145 a.t.u.,
rubber duck antenna, NiCads and carrying case. Would exchange
for SX200N scanner. Patrick, 148 Wisbech Road, Littleport,
Cambs. CB6 1JJ. Q943

Have three “handyman in the home” books. Would exchange for

209 Mk Il receiver circuit, photostat will do. T. W. Brown, 75 Pop-
lar Ave., Tividale-Warley, West Mids. Tel: Dudley 59938. R165
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It's on its way . . . the brand newedition of the

WORLD RADIO TV HANDBOOK

The only authoritative directory of International Broadcasting!
The standard reference of DXer’'s, SWL's and professionals!

* Special articles will include:—

@® Larry Magne's in depth tests on latest SW receivers, including some
brand new models.

@® Top U.S. DXer Jerry Berg gives an experienced reader’s views on
using WRTH.

@ Plus various stories and features of interest to listeners around the
world.

* Completely updated reference section with frequencies, times,
languages, addresses, and details of all known SW, and most Mw
stations.

* UK price only £10.95 (Please add £1 if to be sent by post. Please
allow 14 days for delivery)

* Listing by frequency of the worlds SW/MW/LW stations, and essential
information for the active listener.

W.R.T.H. will be published 1st February 1983
Available from your bookseller or direct from:—

UK TRADE USA EUROPE
Fountain Press, Billboard Publications J. Frost
65, Victoria Street, Watson Guptill Solilievej 44
Windsor, Berkshire. One Astor Plaza 2650 Hvidovre
Windsor: 56959 New York 10036 Denmark
J. BIRKETT 1mcom3msm‘ra_"'zms7

AIRSPACED VARIABLE CAPACITORS, Direct Drive 10pf, @ 75p, 15+15pf @
£1.40, 150+ 100pf @ £1.30, 125+ 125pf @Ei 40, 208+176pf @ £1.40, 250+150pf
@ £1.30, 350+ 150pf @ £1.30, 300+300pf Large B.C. Type @ £1.95, 300+300+300pf
Large B.C. Type £2.30, With S.M. Drive 250+250+20+2ﬂpf @ £1.3
300+300+300pf @ £1.95, 325+2'.;56Jf £1.30, 200+200pf @ £1.30, 500+500pf
£1.60, 500+500+20+20pf @153 f £1=3kowgl8 to1 1%.24 1l:lrhflril;:i@% 95p, %_nlir.l
L sm + niature
ﬁNTENNAS % 5 for !:1 1 Fro-ut Butte \rpos 1’5x25§ BOp ype
ANSMITTI G 0pf (i

DDYSTONE TR N ype 831. 30+
YAESU + [ICOM AIRSPACED NEW ARRIVALS, Direct Drive. 10+ 10 +15p P’ 800 @ £1.45,
- CERAMIC TRIMMERS, 2 to Bpf 310 10pf, 410 20pf, ?to:‘iﬁp 109 40pf 10 to 60pf.
“We supply almost anything that you can buy — the best in Amateur Radio” plus ...
TIGER ANTENNAS. — Economical, Portable, High Quality 2 yr guarantee.

A“ al 15p each.
‘KE ENDED R.F. CHOKES. 4.7UH, 10UH, 47UH. All at 10p each.
ITTPM'I' APACITORS, 0.1uf 400v.w. @6 for 25p, 0.1uf 100 v.w. @ 5p each.

LYG 6ele 2m 9dbd gain, inc clamp £13.50 50 OHM BNC CONNECTORS. Push-on Plugs @ 3 for £1.15, Sockets Square type

LYB 8ele 2m 11dbd gain inc clamp £19.95 3 for £1.

LY10 10¢le 2m 14dbd gain boom brace £3229 by _{)TOROLA VHF POWER TRANSISTORS. 2N 2991, 175MHz, 10 Watts, 13 Volt @
Silver 70" 430-440MHz 16dbd gaint! _ MULLARD UHF POWER TRANSISTOR. BFR 64, 470MHz, 12-24 Volt with data @

Supplied complete with boom brace and clamps THE Antenna for 70cms! Unique dnven element £4.

system 3195 50 BC107-8-9 TRANSISTORS. Assorted untested for 80p.

£ W s o s s | || A A RO s

ZL12 M2 The Famous One! 13 dbd £31.9%5 5000uf 15v.w. @ 20 1000uf 16v:w. @ 15p, 1000uf G3v.w. @ 65p,

*Thin James"” a very superior Slim Jim style Antenna with an impeccable pedigree £6.95 carr. gr;g'l‘thS 10XAJ 500KHz, 1,MHz, to 5 Van 10MHz, Glass 100KHz, 5MHz. All @

£20 .50 each. j

NORCONE 512 Please add 30p for post and packing. Orders over £3 post free.

The no-compromise 16 element British Made DISCONE.

Thousands of satisfied users, all over the world. Ideal partner for any scanner 66-512 Mhz £25.95

Full range of lashing kits, mounts and cable packs.
NEW - SAT TRAK & HAM TRAK (see April ad)

Multi polarised array for UDSAT or Amateur Use.

A i 3 info.
MORSE CODE KM1+ MONITOR UNIT i CATALOGUE OF
At last a useful morse code oscillator unit at a sane price! Powered by a PP3 this unit can he used B U RG LAR

for practise and has an isolated output to allow two or more units to be linked together, in separate
rooms etc. Can plug in Ime 10 Transmitters without built in side tone, has Key down TUNE pasition,

fjustable note, LED i dard jack ip/op,
Internal Isolated output

Snealare_ [;B.diustable e £975 inc VAT for TX or second
Tone. L3 Inc it inuif
|n°dril:s|||.:r. Tune/Key (’J carriage £2.00 f::ctz?,m;sn EO. U ]PM E NT
down position. o xm construction, TOP QUALITY D.LY. SYSTEMS AND PARTS AT TRADE
PP3 operated. neat size. PRICES
Kfo“_ monitor supplied complete with Hi-Mound 707 Key and instructions. i :
.95 in
Essfns:.-cumm delivery on all tems, not stated £4.50. e SEND 8 A.E. OR PHONE
ORDER NOW or send iarge SAE for fun detads to: C-TEC SECURITY, DEPT. PW
NORTHERN COMMUNICATIONS 60 MARKET ST, WIGAN
299-303 Claremount Road. Halifax, West Yorkshire HX3 6AW.
Tel: 0422 40792 (0942) 42444
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e 52| Shsoes ACY41 10| aora) 25 Y71 18 | BUZ23 787 130 | #7p. Dual gang (JP20) 4K7  I1M2 e | 3re1 4002 oy
I3 67| mo19r  1ig| Amras g | BEl47A 0| 8605 4o | Bumz 68 | Newoen I0g 96p w switch £1.50 e
Wixa 1 | NSk W) apig & B9 10| @013 e | BuZ3 Helsem & |suoens VAT additional at 15% on all UK
Znisos 100 | 2wsess m| ASie p (BEiSd B BNz 4| Buzlh B | Ticien S BBmm, low cost 10K 1M 1og any 29p, 514 [FREE POSTAGE and pack, sk
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NZ369A 21 | 40362 & | aF127 8CI69C 09 : PAIC &0 et Losmon sectinear; o BAE 10007 | (shown by N altar, priee) 0
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S.E.M.

PLEASE NOTE that all our Dual Gate MOSFET 2m pre-amp and Power/Pre-
amps have always used the BF381.

S.E.M. TRANZMATCH

The most VERSATILE Ant. Matching system. Will match from 15-5000 Ohms
BALANCED or UNBALANCED at up to 1kW. Link coupled balun means no
connection to the equipment which can cure TV1 both ways. S0239 and 4mm
connectors for co-ax or wire feed. 160-10 metres TRANZMATCH £75.50. 80-10
metres £67.50. EZITUNE built in for £24 extra. (See below for details of
EZITUNE). All ex-stock. We sell many more with EZITUNE fitted.

3 WAY ANTENNA SWITCH 1Kw S0239s. Good to 2 metres. £15.00 Ex stock.

S.EM. 2 METRE TRANZMATCH. 5" x 2", 3" deep. 50239s. £24.90 Ex stock.

§.E.M. EZITUNE (with New Look)

Because no similar unit is made, it's usefulness is not appreciated until you
have used one.

We could not improve its performance, so we improved its appearance.

Clean up the bands by tuning up without transmitting.

Connects in aerial lead, produces 59 + (1 — 170MHz) noise in receiver. Adjust
A.T.U. or aerial for minimum noise. You have now put an exact 50 Ohms into your
transceiver. Fully protected, you can transmit through it, save your P.A. and stop
QHN:I, S0239s. £29.50 Ex stock. P.c.b. + instructions to fit in any A.T.U. £24 Ex
stock.

SENTINEL 2M LINEAR POWER/PRE-AMPLIFIERS
Now feature either POWER AMP alone or PRE-AMP alone or both POWER AND

UNION MILLS, ISLE OF MAN
Tel: MAROWN (0624) 851277

Three Models: .

1. SENTINEL 35 Twelve times power gain. 3W IN 36W OUT. 4 amps. Max. drive
S5W. 6" x 24" front panel, 41" deep. £62.50 Ex stock.

2. SENTINEL 50 Five times power gain. 10W IN 50W OUT. Max. drive 16W 6
amps. Same size as the Sentinel 35, £74.50 Ex stock.

3. SENTINEL 100 Ten times power gain. 100W IN 100W OUT. Max. drive
16W. Size: 64" x 4" front panel, 3{" deep. 12 amps. £115 Ex. stock.

POWER SUPPLIES for our linears 6 amp £34. 12 amp £49.

SENTINEL AUTO 2 METRE or 4 METRE PRE-AMPLIFIER
1dB N.F. and 20dB gain, (gain control adjusts down to unity) 400W P.E.P. power
rating. Use on any mode. 12V 25mA. Sizes: 1{" x 2" x 4". £28.00* Ex stock.

PAS Same specification as the Auto including 240V P.S.U. £33.00*
SENTINEL STANDARD PRE-AMPLIFIER £15.00" Ex stock.

PA3, 1 cubic inch p.c.b. to fit inside your equipment. £10.00 Ex stock.
70cm versions of all these (except PAS) £4.00 extra. All ex stock.

S.E.M. AUDIO MULTIFILTER

To improve ANY receiver on ANY mode. The most versatile filter available. Gives
“passband” tuning, “variable selectivity” and one or two notches. Switched
Hi-pass, Lo-pass, peak or notch. Selectivity from 2.5KHz to 20Hz. Tunable from
2.5KHz to 250Hz. PLUS another notch available in any of the four switch positions
which covers 10KHz to 100Hz. 12V supply. Sizes: 6" = 24" front panel, 31" deep, all
for only £57.00 Ex stock.

SENTINEL AUTO H.F. WIDEBAND PRE-AMPLIFIER 2-40MHz, 15dB gain. Straight
through when OFF, 9-12V. 21" % 14" = 3", 200W through power. £19.55" Ex stock.

SENTINEL STANDARD H.F. PRE-AMPLIFIER. No R.F. switching. £12.62* Ex stock.
S.E.M. IAMBIC KEYER

The ultimate auto keyer using the CURTIS custom LSICMOS chip. Tune and
sidetone Switching. £34.50 Ex stock. Twin paddie touch key. £12.50 Ex stock.
S.E.M. VISA 80 METRE RECEIVER

Already a great success. If you want an B0 metre (3.5-3.8MHz) Rx. Only 24" x 6" x
3". 12 volt operation. |L.W. o/p. This is for you. £45.

FREQ. CONVERTERS from 10KHz to 2 metres in stock.
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4 PRE-AMP or STRAIGHT THROU when OFF. Plus a gain control on the PRE-AMP NTH TRA
: from 0 to 20dB. N.F. around 1dB with a neutralised strip line DUAL GATE 120N 5 COMPLETE GUARANTEE INCLURING ALL RBYORE
' MOSFET. 1 . Prices include VAT and delivery. C.W.0. or phone your credit card number for same day service
’ Ultra LINEAR for all modes and R.F. or P.T.T. switched. 13.8V nominal supply. *Means Belling Lee sockets, add £1.90 for S0233s or BNC sockets. Ring or write for more
b 50239 sockets. informatian. Place orders or request information on our Ansaphone at cheap rate times.
> 4 - P B P - i - A A A A A > i - o i il P i - -]

95 HIGH STREET SELSEY, Nr CHICHESTER,

MODULAR ELECTRONICS

SUSSEX TEL: SELSEY (0243) 602916

FOR 50010 STATE CSFI RF PRODUCTS GECOS
T Plot  Gaim  Velu  Fres Motaorsla MC120030 + 10 Prescales 1€ wath ful
3866 Tw 1048 W/ 175N 1504 £11.50
IMe477 Iw 1048 12 1T5MHL f1.22 | talslmstiuehions |
IM3553 15w 948 78 175MHe .34 | BBIO3 Varicap Dundes £0.50
5513 w 148 12 ATOMHs €115 | TIP33 £0.58; 2N918 £0.50; BF 180 £0.50; BF 115 £0.50;
501127 dw 1268 12 175MH £280 | 9n5179 £0.82; BFYSD £1.15; ST2110 BSX20/2N2369a
NG0B dw 1248 17 17sMH AR
01143 10w 1048 12 175MH: [nes *
MEDAT  I5w BB 17 175MH 58
TWE082 w8760 12 175M ‘:;::
MEIBE 40w A5 12 175
so1428 45w G5 12 1sww  c2s12| TRIMMERS )
501416 Tw &7 17 175Mie c3e48 | Tetfer PTFE 1-10pF #4p. DAU PTFE Film 1 to SpF
S0I477 100w OB+ 12 175mW;  E4663 )| qor 15-18pF 34p. Surplus 25-25pF 22p.
ok, e e L e % | SPRAGUE (Grade 1) Mica Trimmers (500v) for RF.
Miam 2w w12 aoms 47| Amps. 25-TpF £180. 4-20pF £1.90. 7-40pF £1.50.
WSS dw 8B 12 410M 85 | 16-100pF £1.90. 25-150pF £2.10. 40-200pF £235.
501135 W 1548 12 4T0MH: €743 | HEATSINKS simgle sided ideal for RF amps.-
501128 Iw 648 12 A70MHe a8 Redpoint 6M1 26 deg/w £220
WSS Nw BB 12 aomme  €1228
SOI0EE 5w G848 12 470MM 2821
501089 ADw 4348 12 470MH: l.(':]l‘li:
IS ANE (1 AN FINISHED MADE UP AND TESTED EQUIPMENT
Ex Equp 2ZNS070 2-30MH: 25wPEP €288 | PAZ Preamplifior for 2 maters. using the latest UMF
2N5645 Mot 12v 470MHz 4W out BAED | yiiptine MOSFET the BFS00 11" square far fitting in the
2N5914 RCA 12v 470MH: 2w TdB €460 | iy 500 wiow yop Only £B.05 with imstructions

Free data sheets with all purchases which include typical
orcuils et

PAUZ 432MHz Preamp, strighne using the BFR3da 1448
wam NT < 248 [B.63.

LOW NOISE SMALL SIGNAL SEMICONDUCTORS.

BFRSO0 Mul T Pack 2548 N/F 1GHr [ze2 i

BFRS1 Ml T Pack, 2548 N/F 1 2GHz £145| LINEAR AMPLIFIER MODULES for 144MHz without
BFR34a T Pack 448 NIF GHr £2.25| Chilver, Size 55 93mm with thermal interface. 500
BFTE6 Low Intermod, TO72 £259 | PM210 Ddw o 10w sut 13 8x £19.75
S0306 “0° MOS MOSFET £260 | PM2 15 16w i 15w out 13 By £21.75
40673 RCA MOSFET £0.92 | PM2 25 dw i 29w our 13 8v £2285
BFI00 UHF MOSFET Equv ISKBE £1.30| CPM LINEAR AMPS with full RF Changeover. Sire

B2x102mm. Preamp can be fitted in AX path. Spec. as
far PM Series. Specily CPM type and add £7.00 10 PM

UNELCO Cased RF Mica Capacitors for J Factor | ;. o,

correction in Transistor R.F. Amplifiers. Following

PFs.
10/20/30/40/50/60/70/80pF £1.82; 100/150/180/

250/pF £1.95; 1000pF £2.00. PRESCALER BOARD : 10 Sue 55«93mm with mput

PTFE Sheet 0.25mm 300mm Square £245 | anpliber (7 <BFR34a) sens A0mV 432mc uses MOT
H.P. 5082-2800 Hot Car Diodes E1A2 | MC120121 1C. SO0MHz typ BOOMH: Onby £23.00. 5v neg
H.P. 5082-2835 Hot Car Diodes E0.98 | £ supply

Allow 7 days for delivery.
Barclayeard or Access on ovders above £10
POST and PACKING ADD 50p TO ALL ORDERS.
DOrders sent 1st Class Post where weight permits
SAME DAY DISPATCH DN ALL IN STOCK ITEMS.
Minimum invoiced order to approved customers £1500.
ALL PRICES NOW INCLUDE VAT AT 15%

LOSING DX?

RARE DX UNDER QRM? DIG it OUT with a Tunable
Audio Notch Filter, between your receiver and speaker,
BOOST your DX/QRM ratio, 40dB notch, hear WEAK
DX, £16.40.

ANTENNA FAULT? Poor reports? Check FAST with an
Antenna Noise Bridge, MEASURE resonance 1-150MHz
and radiation resistance 2-1000 ohms, 50 ohms mid
scale, get MORE DX, £18.60.

MSF CLOCK, atomic Date, Hours, Minutes, Seconds,
£69.60.

MISSING DX? Make themm HEAR YOU with a Speech
Compressor, between your microphone and transmit-
ter, BOOST your POWER up to four times, 60dB agc,
SOUND BIG, £15.30.

Each fun-to-build kit includes alf parts, printed circuit, instructions, case,
by-return postage etc, money back guarantee, GET yours NOW.

CAMBRIDGE KITS

45 (PS) Oid School Lane, Milton, Cambridge.

AI ELECTRONICS 20, BARBY LANE, HILMORTON, RUGBY, WARWICKSHIRE.
TEL: (0788) 76473, or eve 710656
144 MHz B0 WATT LINEAR AMP, designed for FT290R input 24-3} watts. SSB/FM, power 138v @ 134,
£38.00.

27-30 MHz Rx PRE-AMP, ready built PCB 25db gain 40x60mm 9-15v OV, £8.00. MOTOROLA CAR
CASSETTE PLAYERS model 401 & BL512 warranty retums & needing repair, supplied with circuit, £5.00.
TF144H/4S MARCONI SIGNAL GENERATOR (AM) 10Hz to 72MHz in 8 bands calibrated output 2uV to
2V, into 50 ohm, internal xtal calibrator good cond. with handbook, EB5.00, send for /ist of other test

equipment.
BﬂLﬁN FEEDTHROUGH CAPACITORS 1000pf 500vw 2BA size, 40p each.
SOLDER-IN FEEDTHROUGHS 1000pf 500vw 3.3mm hole, 50p for 10.
FERRMES — bag mixed beads & cores app. 150, £1.00. MINIATURE TOGGLE SWITCHES %&‘
dpco centre off J0p.  FILM TRIMMERS — 10mm dia, 25pf 12p, 32pf 12p, 60pf (Dau) 20p. c
Airspaced 9mm sq, 10pf 15p
CERAMIC TUBULAR solder in type 6mm haole, 1-6pf, 75p for 10.
CERAMIC COMPRESSION PC types 10-40pf, 12p ea, 10-80pf OK 40 watt VHF PA, 15p ea.
CRYSTAL FILTERS LOU/445/9098 = 7iKHz @ 3db BW, OK 2mtr FM, imp. 910 ohm ex-equip, £4.00,
35K88 DUAL-GATE MOSFET ideal replacement for most 2mtr Tevr front ends to improve gain, only
1.1db NF. 26db gain @ 150MHz REDUCED PRICE £1.00, or two for £1.75.
3SKBT same as above but 3db more gain, £1.00 each, TDA1010 9 WATT 12v AUDIO IC 9 pin sil with
data, £1.75. QXLEY PTFE F/T insulators 3imm dia, 6p each, 25 for £1.00, FEEDTHROUGH IN TORS
solder-in I\;Pe 4mm dia, 75p per 100,
2N6083 VHF RF POWER TRANSISTOR € watts in @ 2mtr will give 30 watt out OK for FM/SSB requires
138v DC with circuit of 2mtr FM PA. ONLY £6.50.

SEND SAE FOR LATEST LIST OF COMPTs. & TEST EQUIPMENT

MAIL ORDER PRICES inc VAT, please add 60p for post. CALLERS BY APPOINTMENT
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( AUDIO FILTERS
MODELS FL2, FL3, FL2/A

Model FLs represents the ultimate in
audio filters for SSB and CW.

Connected in series with the loudspeaker,
it gives variable extra selectivity better
than a whole bank ol expensive crystal
filters. In addition it contains an automatic
notch filter which can remove a “tuner-upper™ all by itself
Model FL2 is exactly the same but without the auto-notch, Any existing or new FL2
can be up-graded to an FL3 by adding Model FL2/A conversion kit, which is a stand
alone auto-notch unit. Datong filters frequently allow continued copy when
otherwise a QS0 would have tobe abandoned.

Prices: FL2 £89.70, FL3 £129.37, FL2/A £39.67

ACTIVE RECEIVING ANTENNAS

Datong active antennas are ideal for

modern broadband communications
receivers—especially where space is limited.

® highly sensitive (comparable to full- size dipoles).
® Broadband coverage (below 200 kHz 10 over 30 MHz|
® needs no tuning, matching or other adjustments.

® two versions AD270 for indoor mounting or AD370 lillustrated) for outdoor use
® very compact, only 3 metres overall length. ® professional performance standards

Prices: Model AD270 (indoor use onlyl £571.75 Both prices include mains power unit,
Model AD370 (for outdoor usel £69,00 e

MORSE TUTOR

The uniquely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users world-wide.
® Practise anywhere, anytime at your convenience. -
® Gererates a random stream of perfect Marse in five character groups.
® D70’s unique ""DELAY"" control allows you to learn each character with its correct
high speed sound. Start with a long delay between each character and as You improve
reduce the delay. The speed within each character always remains as set on the
Fdependelm "J'_S(PEhED" control,
L eatures: o ife banery operation, compact SiZE. .
built-in qudr;gpeaker plursyoersonal earpiecc:? Price: £56.35
Our full catalogue plus further details of any product are available free on request
All prices include VAT and postage and packing
Goods normally despatched within 3 days subject to availability

write to dept. PVV.
DATONG Spence Mills, Mill Lane

ELECTRONICS Bramley, Leeds LS13 3HE
England
Tel (0532) 552461

//4‘///

—

LIVIITED

MAIL ORDER
ADVERTISING

British Code of Advertising Practice

Advertisements in this publication are required to conform to
the British Code of Advertising Practice. In respect of mail
order advertisements where money is paid in advance, the
code requires advertisers to fulfil orders within 28 days, unless
a longer delivery period is stated. Where goods are returned
undamaged within seven days, the purchaser’'s money must be
refunded. Please retain proof of postage/despatch, as this may
be needed.

Mail Order Protection Scheme

If you order goods from Mail Order advertisements in this

magazine and pay by post in advance of delivery, PRACTICAL

WIRELESS will consider you for compensation if the Advertiser

should become insolvent or bankrupt, provided:

(1) You have not received the goods or had your money
returned; and

{2) You write to the Publisher of PRACTICAL WIRELESS
summarising the situation not earlier than 28 days from the
day you sent your order and not later than two months from
that day.

Please do not wait until the last moment to inform us. When
you write, we will tell you how to make your claim and what
evidence of payment is required.

We guarantee to meet clais from readers made in accordance
with the above procedure a soon as possible after the
Advertiser has been declared bankrupt or insolvent.

This guarantee covers only advance payment sent in direct
response to an advertisement in this magazine not, for example
payment made in response to catalogues etc, received
as a result of answering such advertisements. Classified
advertisements are excluded.
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LOWE
ELECTRONICS

IN THE NORTH EAST

W_JLH_? o Carlisle

/ HNeweastle

I o
Keswick Corbridgr s Sunderlwm\.

Workingham *Penrith «Conoecs JHartlapoct

Hishop Aucklands '.Ihssadc-q Miuddlesbrough
Windermers  Whutby

. darnard Castles °
Barnard Castle DARLINGTON
Hendal o . .
Richmand Ripon Scarboraugh
\,g N

Harrogate »

F’ AT « York

Bridlingon «

Darlington Town Cantre

Ahuge free car park, a shopping complex which has within
it alarge supermarket, a wine and spirits shop, a bistro
restaurant and convenient banking facilities has nothing
atall to do with amateur radio.

However, as all these facilities are to be found across the
road from vur new amateur radio shop in the North East of
England, then you will appreciate that we take great care in
positioning the Lowe Electronic shops to helpboth youand
other members of your family. The shop is in Darlington, 56
North Road, that is on the A167 road to Durham, only afew
minutes from the town centre. Darlington is a delightful
market town with extremely good links to the Al north or
south and to the west and east. Indeed, Darlington is easy to
get to from towns such as Scarborough, Bridlington, York,
Harrogate, Penrith and Carlisle. To the fortunate Radio
Amateurs of the North East, then you have Lowe
Electronics in your own backyard.

A Lowe Electronics’ shop means the opportunity to browse,
to try out, without sales pressure, a new or second hand
piece of equipment before you buy it. And not only that, the
shop will stock all the usual accessories, aerials, swr
meters, cables, rotators, tuning units, plugs, sockets, ete. All
equipment bought from the Darlington shop will carry the
now well-known Lowe after sales service. It isa fact that
today’s equipment, although very reliable, is extremely
complex and although not beyond the amateur, the
expensive test equipment required for the repair leave most
ofus in the hands of the person who sold us the rig.

With Lowe Electronics not only are the hands helpful but
technically able.

MATLOCK 0689 3817, 2430, 4087, 4998
LONDON 0183768702
GLASGOW 041 948 2626

For Details regarding Darlington operung date ring us here at Matlock

wWWwWw americanradiohistorv com
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Accurate Digital Multimeters at
Exceptional Prices EE-raroht vy

NEW
HM102 BZ
£13.00

28 RANGES, EACH WITH FULL OV
PROTECTION :

NEW HM 102 BZ
SPECIFICATION

DC Voltage: 0-25, 1, 2.5, 10, 25, 100, 250, 1000
volts 20,000 ohms/volt.
* AC Voltage: 0-10, 25, 100, 250, 1000 volts
10,000 ohms/volt.
* Decibels: -20 1o +22d8B
DC Current: 0-50, 500UA, 0-5, 50, 500mA
Ohmmeter: 0-6 Megohms in 4 ranges.
30 ohms Centre Scale
Power Supply: One 1.5V size "A’ battery lincl)
Size & Weight: 135 x 91 x 39mm, 280gr.

ERLOAD

A

SPECIFICATION MODELS
6010 & 7030

10 amp AC/DC
Battery: Single 8V drycell. Life: 200 hrs
* Dimensions: 170 x 89 x 38Bmm.
* Weight: 400g inc. battery.
Mode Select: Push Button.

AC DC Current: 200uA to 10A
AC Voltage: 200mV to 750V
DC Voltage: 200mV 1o 1000V
Resistance: 20001 to 20M{1
Input Impedance: 10ML2
Display: 3% Digit 13mm LCD
* Ofload Protection: All ranges

.

s a8 s a8

HM 101 POCKET SIZE MULTIMETER
SPECIFICATION

DC & AC Voltage: 0-10, 50, 250, 1000 volts,
2000 ohms/volts

* Decibels: -10 10 +22dB
OTHER FEATURES: Auto polarity, : DC Current: 0-100mA
auto zero, battery low indicator, ABS Ohmmeter: 0-1 Megohm in 2 ranges,

60 ohms Centre Scale

* Power Supply: One 1.5V size ‘A’ battery (incl)

* Size & Weight: 90 x 60 x 29mm, 92gr. incl. battery
battery

Quantity discount for trade on application. " Price £5.50

plastic case with tilt stand, battery and
test leads included, optional carrying
case.

Add 15% to your order for VAT. P&P is free of charge. Payment by Cheque with Order.
: A & Barcl ted.
ARMON ELECTRONICS LTD. ccess & Barclaycard accepted.

s =
A Cottrell House.53-63 Wembley Hill Road. Wembley. Middlesex HA9 8BH. England VISA

Telephone 01-024321 (3unes) TELEX No 923985
YOUR NUMBER ONE CHOICE FOR
ANTENNES TONNA (rsFm) 6m, 2m, 70, 24 & 23cm ANTENNAS
il e i et TEL E c 0 M 6 NEW ST, BARNSLEY, S. YORKS
5 elementt £31.74(a) 23 elementt £25.90(b) TEL: 0226 5031
‘l:ifdllz . £13.01(a) 4 9;3“23 ele anlt:_enn?s - powerﬁ o0l
elemen a itter — stackin 40.
9 element fixed £15.44(a) :’%lu::opic Pérgaﬂ??:nm 2 ICOM FRG7 19900 | TONO
g element portable g;g{.: 4> 1m g&gg({a} 3 x 2m £19.15(a) IC740 69900 | FRG7700 329.00 gﬁ?&% " ]55-“'
element crossed? ! a) * g
13 cloment portable’ £2721(0 ANDREW HELIAX LEOF;;?D COAXIAL CABLE IC720A 883.00 EH\.-‘T,'I]G 1250 P 15,00
ment fixed . Att ti 1 . 144MHz-0.8dB
a3MHz ' 435Mbiz-1 648, 1296MHz-2.9dB. 1C2%0E 36500 iy 3700 | | AR. MODULES
19 element £18.14(a) £3.20 per metre (a). ‘N' Tvpe IC25E 239.00 VHF OMNI
;? e:emen: iar:zs;ﬁ‘d' ggg{a: g:'ré.n;gors for LDF4-50 male or female IC2E 159.00 MATCH 2995
eliemen! z 5 a » e ]
LIELAY ool Momuens oo 0o | MODEVE | e
r .
Oscar Special POWER SPLITTERS AVAILABLE FOR 2 OR 4 IC4E 193.00 MODULES MEB'LE OMNI
9 & 19 elementt £30.05(a) ANTENNAS YAESU/SOKA MML/30LS 69.95 AN'F?I‘? , 19.95
tDenotes 5002 ONLY - all others 5002 OR 7502 impedance FT102 725.00 MML/50S 85.00 SWL U“?“BH DGE
PLEASE ADD CARRIAGE AS SHOWN (a) £4.00. (b) £180. ALL PRICES INCLUDE VAT AT 15% FT707 56900 | MML/100S 13995 | wmaTcH 315
Terms: Cash with order, ACCESS - VISA - telephone your card number, FT290R : MML/100LS Also Thander Test ’
FOR FULL SPECIFICATION OF OUR RANGE SEND 30p FOR CATALOGUE 290 25800 | \aaro001 189.00 Equipment, Cush
Callers welcome, but by telephone appointment only please. Goods by return. FT480R 379.00 MMC144/28 ngw craft JBeam, Leader
RANDAM ELECTRONICS (P| !
12 Conduit Read, Abingdon, Oxon OX14 1DB. Tel: [c[m’sl 23080 (24 hours) TF280FM 15900 | mmA144v 34.90 S

TRIO R2000
SHORT-WAVE RECEIVER

fronics

BREDHURST ELECTRONICT\’_
HIGH STREET, HANDCROSS
redhursl
0444 400786
elec

X 20
VHF/UHF SCANNING
RECEIVER
coverage 26— 88 MHz

108 — 180 MHz

380 - 514 MHz
Switcheable AM/FM
16 memories + scan
12v d.c. or 240v a.c.

features include:
continuous coverage 150KHz — 30MHz
3 filter widths + optional 500Hz CW filter
10 memories — each tuneable from V.F.0.
Memory and programmable band scan

£395 inc. VAT & carriage

£299 B5¥mage
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I

I,

TRIO R2000

General Coverage

All Mode Receiver

PRICE £398 INC VAT CARR £5

TRIO TR7930

2 Meter FM Transcelver
Memory - Auto Scanning

PRICE £305 INC VAT CARR £5

TRIO 130V

Mobile HF Transceiver

SSB-CW All Amateur Bands

PRICE £456 INC VAT CARR £5

TRIO TS430S

Base HF Transceiver
General Coverage Receiver
All Mode FM Optional

PRICE £736 INC VAT CARR £5

LEEDS AMATEUR RADIO
I Please send for our Catalogue and/or Antenna Catalogue

60r Each or £1-00 FOR BOTH PLUS PRICE LIST

27 Cookridge Street,Leeds.LS2 3AG. Tel 452657

Access
oo BARCLAYCARD ¥ AT youn
2995\ __|Barciavcaro 9| un nus
® Bus it with \ceess THANES 10
Goods By Return Subject To Availability (L _— o P hser el

LES/SERVICE/ MAIL ORDER Depts. 60,Green Road, Meanwood, Leeds. LS6 4JP. Tel_?3222y)

Dw

Lo

LOW COST PROFESSIONAL TEST INSTRUMVENTS

” = EN e . FREQUENCY METERS
(Belemic

ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS

Hand Held FUNCTION GENERATOR

Analogue and

Digital

OSCILLOSCOPES
POWER SUPPLIES
LOGIC PROBE
SCOPE PROBES

*
*
*
*
*
*
*
*

Multimeters Write or phone for illustrated

test instrument catalogue and price
list

Black Star Ltd.

9A, Crown Street
St. Ives, Huntingdon
Cambs. PE17 4EB
Tel: (0480) 62440 Telex 32339 J

FREQUENCY METERS

il 100MHz, 600MHz, and 1GHz Models
from £67

16 Models
from £18.75

TEU eyl e o
BT ACAE

PRICES OF THE COMPLETE RANGE

VHF Wavemeter £27.50
4 Amp 138V PSU £30.75 + £1.50 carr.
6 Amp 13.8V PSU £49.00 + £2.50 carr.
12 Amp 138V PSU £74.00 + £2.50 carr.
24 Amp 138V PSU  £105.00 + £3.50 carr.
Morse Tutor £49.00 + £1.00 carr.
3-way VHF Switch  £T.B.A.
24 Amp 16.5V Transformer
£25.00 + £2.50 carr.
12 Amp 17.0V Transformer
£15.00 + £2.00 carr.
24V to 12V 6 Amp Converter

DESIGNED TO MEET
THE HOME OFFICE
REQUIREMENTS FOR
VHF OPERATION

£27.50

AVAILABLE FROM: Bredhurst, Amateur Radio Exchange, AEUK,

Arrow, Auto Marine, Bedford Audiocomm, Booth Holdings, £P.0.A.
CQ Centre, D.P. Hobbs, Reg Ward, Farnborough Comms, 24V to 12V 10 Amp converter
Photoacoustics, Stephens James, Enfield Emporium, Telecomms, fP.0.A.

ALL PRICES INCLUDE VAT
Delivery normally from stock but please allow up to 28 days for delivery.

Jaycee Electronics + Others.

Davirend Limited

89 Kimbolton Road, Portsmouth, Hants. Ports (0705) 816237

91

Practical Wireless, May 1983

WwWWwW._americanradiohistorv.com



5846).

SMALL ADS

The prepaid rate for classified advertisements is 34 pence
per word (minimum 12 words), box number 60p extra.
Semi-display setting £11.20 per single column centimetre
(minimum 2-5 cms). All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed “Lloyds
Bank Ltd”. Treasury notes should always be sent registered
post. Advertisements, together with remittance should be
sent to the Classified Advertisement Dept, Practical
Wireless, Room 2612, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261

NOTICE TO
READERS

Whilst prices of goods shown in
advertisements are correct al

the time of closing for press,
readers are advised to check
with the advertiser both prices
and availability of goods before
ordering from non-current issues
of the magazine.

When replying to Classified Advertisements please

ensure:

(A} That you have clearly stated your requirements.

(B) That you have enclosed the right remittance.

(C) That your name and address is written in block
capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and des-

patching orders with the minimum of delay.

Receivers and Components

VALVES, RADIO, TV. Industrial transmitting, despatched to
all parts of the world by post, 6000 parts in stock. Quotation,
SAE: COX RADIO (Sussex) LTD., The Parade, East Witter-
ing, Sussex. 2023 (024 366).

BOURNEMOUTH/BOSCOMBE.  Electronic  components
specialists for 33 years. Forresters (National Radio Supplies)
late Holdenhurst Rd. now at 36, Ashley Rd., Boscombe, Tel.
302204. Closed Weds.

RADIO CANADA, Peking, Australia, Voice of America. A
Vega 206 (6xSW/MW/LW) pulls these and dozens more.
£23.45. Year's guarantee. Return despatch. Corrigan-
Radiowatch, Building 109, Prestwick Airport, KAY 2RT.

HIGH STABILITY MINIATURE FILM RESISTORS 5%
{W E24 Series 0.51R-10M0. (Except TMEI—1p.

0.125W E12 Series 10R to 1MB—2o. 0.5W E12 Series
1R0 o 10M 1§p 1.0W E12 Series 10R to 10MO—5p
W Metal Fnlm E12 series 10R to 1MO 5%—2p. 1%—3p.
CAPACITORS.
SUBMINIATURE Ceramic E12 100V 2% 1.8pf to 47pf.—3p
2% b5Ept. 10 330pt.—4p. 10% 390pf. to 4700pf. -4p

Plate Ceramic 50V Wkg. Vorﬁl:ll Mounting.

E12 22pf. to 1000 EG 'IKSp\‘ to 4?KP|'
Miniature Polyester 50\1" Wk Vertical Mou

01, 015, 522 033, & 068 mld — 40
J.1—sp. 015 & O 22—6 033 & 0.47—8p

0.68—11p. 1.0—15p. 1. 5—20@ 2. 2—22p
ELECTROLYTIC. Wire Ended [Mfds/Volts).

0.47/50 g 72725 6p 10025 7o 470N25 1p
1050 sp 2250 6p  100/50 B 47040 16
2250 & 4116 Bp 22016 8 100015 15
47150 Sp a7/25 Ep 270025 B 1000/25 25
1050  Bp  4%/50 Bp 220050 10p 1000/40 3%
216 Bp 100116 g 42016 1p 220016 20p

01, 022, 0.47, 1.0, 22 » 35V & 47 » 6.3V—14p
4?”5\" & 25V~—15p 10.1"15 & 22!6—-20;‘ 10/25—29p

35V, 22/16V, 47/6.3Vv, 683V Bofa\lr—'ao
l1,5,;:‘;5 22/25,47/10-—35p. 47/16— B0p. 220/16_£1. 20
'O .“’f‘l\ﬂ . anas ros.
10 "pf 10 820 pl—3p. 1000 pf. 1o 10.000p!—4p
TRANSISTORS.

BC107/8/9 12p BCI8IL Bp BF197 10p
BC147/8/9 10p BC184L Bp BFY50/51/52 20p
BC157/8/9 10p BC212L Bp BFXBB 25p
BC547C/8C/ACTp  BCYT0 15p 2N2326 7P
BCS57C/BC/9CTp  BF195 10p  2N3055 50p

B8 Pin DL ie's 741 Dp/amp.—18p. 555 Timer—24p
Holders & Pin—8p. 14 Fin—12p 13

16p. 24 Pin—22p. 28 Pin—26p. 40 Pin—30p.

DIODES (p.i.v./amps].

75/25mA  INA148 2p  1250/1A 8Y127 10p
100/1A INGDO2 4p  400/3A IN5404 14p
800/1A IN4DO6 6p  60/1.5A SiM1 &

P
1000/14 1N4D0OT Tp 30/150mA AAY3Z 12p
ZENER DIODES.
E24 Series 3V3 to 33V 400mW—S8p. 1W—14;
L.E.D."s 3 mm. & 5 mm. Heu—‘lur Green, Yellow—ldp
Grommets for 3 mm.—14p. Holders far mm.—2p
FUSES. 20mm. Glass. 100mA to 5A. 0.B.—

B 12V, 15V, 18V & 24V. 1

RESET POTENTIOMETERS

SOmW & JW 100R to IMO—7p.

PAIRS BATTERY SNAPS PP3—6p. PP9—12p.

THE C. R. SUPPLY CO.

V.A.T. Inclusive Prices, Postage 15p
(FREE over £5.00)

BRAND NEW COMPONENTS

TANTALUM BE.&D SUBMINIATURE ELECTROLYTICS.

Pin—14p. 18 Pin—

sp A/S—Bp.
VOLTAGE REGULATORS . 5V. & s;rsuv 15V 100mA —35p

127, Chesterfield Road, Sheffield S8 ORN.

MAIDSTONE has its own Component Shop. Thyronics Con-

trol Systems, 8 Sandling Road, Maidstone. 675354,

NEW SURPLUS RELEASE
VERSATILE BENCH POWER SUPPLY UNITS

Contains mgh quality fi made to
tions giving one 20v output and one 20-0-ol nmpuL AII
outputs 3 amps.. D.C. Input 110/250v. 50 c/s. Bridge Rectifica-
tion. Contained on metal chassis with robust compact case
size 7" x 54" = 44* eesiy modified to gve 20v, 40v or 60v
outputs. Makes an ideal variable power supply, Normally cost
around £60.00. OUR PRICE AS NEW with circuits £8.50. Carr.
£3 2 units for £20 carr. free.
AMPLIVOX ULTRA LIGHTWEIGHT TRANSDUCER EAR-
PHONES. Impedance 300 ohms. Made to fit inside protective
and crash helmets. As new £4 per pair. P. and P, £1.00. 2 pairs
8 post free. 4 pairs £15 post free.
MINIATURE TRANSISTORISED BFO l.lmT Enahlas you to
racswa CW. and SSB.

). Very Fits h Sungle hole fixing.
Brand new wnh fitting instructions. £6.95. P.&P. 50p.
LIGHTWEIGHT HEADSETS (Govt releasel. Brand new 600
ohms impedance, A bargain at £3.50 p.p. £1. 2 pairs for £7 post
free.
FOOT SWITCH. (Mains operation). Contains two micro switch-
es and lead metal case. Good condition. £350 sach. Postage
50p. 2 for £750 post free.
RIDICULOUS RESISTOR SALE. Brand new § watt carbon film
resistors. 5% tol High quality resistors made to exacting
specifications by automatic machines. E12 Range IRD to 10M
in lots of 1000 (25 per value). Only £8 per 1000. Lots of 5000 for
£35. 1 RO 1o 10M. 1000 PCB type resistors £2.50. Bulk
purchase enables us to offer 1000 mixed pre-formed carbon
film resistors. 5% tol for PCB mounting. Huge range of
preferred values. £2.50 per 1000. 4000 for £8. Postage 15p in £1.
GENUINE APV TANK HEADSETS AND MIKE £3.50 per palr p.p.
£150. 2 pairs £7 post free. All headphones fitted with Ex-
mums1n,r plug. Standard pd: plugs available 25p each. 2 for 40p.

sockets available at 25p each. 2 for 40p.

Irnpedanca of first two items 600 ohms, NI headphones in
good condition,
THE GOVT. SURPLUS WIRELESS EQUIPMENT HANDBODK.

Bives detailed inf and circuit diag for British and
Surplus Recer Transmitters and

Test Equipment etc. Also suggested modlﬁcamn derarls and
for surplus is a Sur-

plus/Commercial cross referenced \raive and transistors guide.
The standard reference work in this field. Only £7.50 p.p. £1.50.
No VAT on books.

PYE POCKET PHONE PFl DATA AND INSTRUCTIONS. Con-
tains circuits, layouts, operating and modification details for
amateur use etc. £150 post free.

HOW TO MAXE 2M and 4M CONVERTERS FOR AMATEIR
USE. Fully comprehensive. Contains circuits, layouts, compo-
nent lists and diagrams wath fully instructional notes. Ideal for
the beginner or licensed amateur. £250 incl postage.

New release of MODERN DYNAMIC MOVING COIL HII:RD—
PHOMES. 200 ohms impedance. Switch incorp

with lead and DIN plug. Used but nice condition. 3 desngns of
case housing. Price one mike our chmca £2 plus 50p pp.
Bar in offer all 3 mikes E‘.ﬂl;

ENUINE EX-GOVT COLLAPSI LEAERMLS A fully adjustable
h|ghhr efficient whip aerial in 5 sections. Length 1} metres.
Closed 300 m/m. Copper plated sections. As used on Ex Govt
Manpacks. Brand new in makers boxes £2.50 each, p.p. 75p. 2
for E5 post fre
HAVE You SEEN THE GREEN CAT. 1000 of new compo-
nent[s radio, el audio at y low prices. Send

or | {refundable on p

Try a JUMBO PACK. Contains transislors, resistors, caps,
pots, switches, radio and electronic devices. OVER £50 worth
for £11.00. Carriage and packing £2.50

MINI JUMBO PACK (£20 worth)

for £5 p.p. £1.50.

PLEASE ADD 15% VAT 1o all orders including

carriage and p.p.

Dept PW3, 12/14 Harper Street, Leeds L52 TEA. Leeds 452045,
New retal premises at above address (opposite Corals)
Callers welcome 9 to 5 Mon to Sat. Sunday 10 to 1
appointment. GOVT. SURPLUS ITEMS ALWAYS IN STD

BILLINGTON VALVES. Every popular valve {Audio, TV,
Industrial, Transmitting) plus unrivalled supplier of rare vin-
tage types. SAE quotation. 25p + L.S.A.E. for full listing and
money off voucher. 23 Irwin Drive, Horsham, W. Sussex,
RH12 INL. No callers. Refer also to April PW.

TRADE ONLY. lus/l fators o ete. Silly
prices. Lists: Bardwell Ltd, 288 Abbeydale Rm!d Sheffield $7
1FL.

TVDX. VHF TO UHF CONVERTOR. Receive VHF DX
signals on a UHF TV set, hundreds sold. £13.50. VHF IM,
4M, Airband Convertors. 10.7MHz IF £9. Satellite TV equip-
ment available, SAE Data, Lists: H. COCKS, Cripps Comner,
Robertsbridge, Sussex. Tel. 058083-317.

BUMPER BOX OF BITS

WOWI!! We've got so many components in stock, we
can't possibly list them allll —So buy a box, in it you'll
find resistors, capacitors, displays, switches, panels
with transistors, diodes, IC's etc, coils, pots. . . and so
on. All modem parts — guaranteed at least 1000 itemns,
minimum weight 10lbs. ONLY £8.50 inc.

JUST OUT! - 40 PAGE CATALOGUE ONLY 50p

ELECTRONICS WORLD
1b Dews Road, Salisbury, Wilts SP2 75N.
(Prop: Westborough Ltd.)

CRYSTALS Brand new high-precision, You benefit fram
very large stocks held for industrial supplies. All normal freq
standards, baud rates, MPU, and all magazine projects inc:
HC33/U: 1.0, £3.-75, 2-5625 MHz, £3.50. HC1 /U 4.0,
5.0, 6.0, 7.0, 8.0, 9.0, 10-0, 10-7, 12.0, 15-0, 16-0, 18-0,
200, 38-6667 MHz, £3.35. Selected freqs stocked in
G'Ildar Marine and 27 MHz bands. Any freq made to order in
Bweeks from £4.50, 2-3 week service available.

CB Beat "Bleed-Over” with our special 10.695 MHz, 7 kHz
BW. HC 18/U Filters £4.00 each. Quantity discounts. Many
crystals stocked for CB conversions.

Pricesinc. VAT and UK post. SAE lists.

P. R. GOLLEDGE ELEC’I‘HOHICS
G3EDW, Merriott, Somaersst, TA16 5NS.
Tel: 0480 73718

Aerials

ALUMINIMUM DIPOLES - 4m, 6m, 10m, £7.95 ea., 12m,
15m, 17m, 20m, £9.95 ea. Cables - RG58 19p/m, RG8
49p/m, 300RT.F 12p/m. Connectors — PL259/6 49p, PL259/
9 49p. SWR Meters — SW H.F. £5.95, 100W H.F. £15.95,
10W 2m(70cm £19.95. PS.U. - 13-8V 3/5A £14.95. 57TA
£16.95. Halbar Aerials. Barclaycard/Access. All prices in-
clude P&P and V.A.T. Electronic Facilities, 3 High Street,
Sandy. Benfordshire. (0767) 81494,

50M (1650) AERIAL WIRE. Strong PVC covered copper -
£4.40 inc. Post. W. H. Westlake, Clawton, Holsworthy,
Devon.

AERIAL BOOSTERS. Improve UHF/VHF Television, VHF
Radio Reception. Price from £7. SAE leaflets. Electronic
Mailorder Ltd, Ramsbottom, Lancashire, BLO 9AGW.

AERIAL WIRE 14G hand drawn copper 13p/m. 50ft drawn
copper £5 per 100" coil. Aluminium 1.6mm dia., 13p/m. Post-
age up to 20m, £1.40. Over 20m, £2. Add VAT 1o total.
WESTERN ELECTRONICS (UK) LTD, Dept PW, Fair-
field Estate, Louth, Lincs. LN11 0JH.

AERIAL WIRE. Hard drawn copper 140ft 14 swg £6.90, 50
meters 16 swg £5.90 including postage. 5. M. Tatham, 1
Orchard Way, Fontwell, Arundel, W, Sussex.

RESTRICTED IN SPACE?

A G2DYM UNI-POLE
Will be your answer, TX or SWL
Data Sheets, Sae. Aerial Guide 75p
Indoor and Invisible Aerials £3.50.

G2DYM, Uplowman, Tiverton,
Devon.
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TV-DX ' Situations Vacant

FM-DX and all domestic reception requirements - Fringe

or ‘Local’. Aerials, Amplifiers, Boosters, Filters, Hardware
=and the knowledge. Our new 1983 Catalogue costs 54p.
SAE all cmir.ics Plcnse.
ROGER BUNNEY'S TVDX BOOK (2ND EDITION) £2.40
Labﬁear CM7065 high gain (26dB) low noise }]csslhan

dB) 40-860MHz Masthead Amplifier £16.95.

inc. post + packing.
SORTLMEST Al St S
g . b FILM RECORDISTS

Assistant Film Recordists are required to undertake the

Books and Publications operation of tape, disc and 16mm reproductionand
recording equipment in Sound Transfer areas and Dubbing
MANUALS FOR TEST and Communications Equipment. Theatre Record Rooms.
Pl nd SAE for lists. P. MACK, 14 C Eight, . .
Hemingaay Rosd, Witham, Esex CM8 2QU. " Candidates should have a knowledge and experience of
VORED Kibab TV HANBSOOE 1505 i Ee film sound transfer and dubbing methods, together with
y delivery expecte . . T . .
late February. Introductory price includes st lass letter post an understanding of the use of sound in television film
upon publication. Send £12.10 or Access/Visa number to: productlon. Normal heanng is essential.
Pointsea, 25 Westgate, North Berwick, East Lothian. . n
These vacancies are offered on a contract basis of
ELECTRONICS BOOKS. International publishers. Lowest 1 i i
rates. Ask list. Business Promotion, 376 Lajpatrai Market, approx_lmately thl'ee m_OnthS dUl'athﬂ‘. Salary £73 14 £8859
Delhi, India. according to qualifications and experience plus shift
allowance when worked. Based West London.
AIRCRAFT COMMUNICATIONS HANDBOOKS . ) v
Including spot MF. HF, VHF, UHF, frequencies, Military & Civil Contact us immediately for application form (quote ref.
Crpits, S Ttk Sorol Contret Leap fimge 358 4F 1153/PW and enclose s.a.e.): BBC Appointments,
4 gi ing sy 9
Details of Meteorological Broadcasts, Broadcast Times, Co- London, W1A 1AA. Tel. 01-580 4468 Ext. 4619,
ordinates, Callsigns, Maps, etc. UK/Europe £8.50. Western

Hemisphere £9.50. Asia, Australasia & Pacific £950. Africa £7.

Maritime Books including spot MF, HF, VHF, frequencies, Coast We are an Equal Opportunities Employer
Radio Stations, Long range S5B HF Stations, Callsigns, etc. Part 1

UK /Europe, Africa & Asia £9.50. Part 2 rest of World £8.50. Prices
include postage & packing UK Only. Overseas customers please
add 10%.

PLH ELECTRONI

CS,
70 Vallis Road, Frome, S BA11 3EJ E

Service Sheets

TECHNICAL INFORMATION SERVICE
SERVICE SHEETS: full size by return — radio, mono etc. £2 + large sae. CTVs & Music Centres from £3.
SERVICE MANUALS: sole suppliers most obsolete equipment. Everything stocked to latest releases. Fantastic stocks CTVs/videos.
E.g. AB23 £6.50; Autovox (early) £6.50. Tyne 5000/6000 series £7.50
NEW!! Comprehensive Practical TV Repair Course — A must for everyone — Only £8.50.
Quotations any service or repair manual - also free 50p mag/price lists —large s.a.e.
£2 plus 8" X 10" s.a.e. for service sheet and manual catalogues with £4 vouchers.

PHONE 0698 883334 FOR FAST QUOTES — Open 4-6 daily, 11-1 weekends
T.LS., 76 CHURCH ST., LARKHALL, LANARKSHIRE ML9 1HE.

BELL'S TELEVISION SERVICES for service sheets on
Radio, TV, etc., £1.25 plus SAE. Colour TV Service Manuals
| on request. SAE with enquiries to B.T.S., 190 Kings Road, Courses
30,000 SERVICE SHEETS IN STOCK Harrogate. N. Yorkshire, Tel (0423) 55885,
v Momc%ﬂ!ﬂ w%ﬁﬁﬂa&%ﬂg — CONQUER THE CHIP. .. Master modern electronics the
. 200, : : . PRACTICAL way by SEEING and DOING in your own
Record Players £2.00. Transistors from £2.00. Car Radio £3.00 : ¥ by i
+SAE. Si'avmogfam & Music l:amr:sz Ezllﬂ.' Radiograms Educational home. Write for your free colour brochure now to British
£2.00. Also Colour Available. State if circuit will do if sheets National Radio & El ics School, Dept. Cl, Reading,
are not in stock. All TV Sheets are full length 24 % 12 not in COURSES - RADIO AMATEURS EXAMINATION City Berks. RG1 1BR,
Bits & h;{oas. Nsli _:ﬂgsl‘ Data hll[:rdﬂngl& All Sheets £2.00 and guilds. Pass this important examination and obtain your
except lour, E. please. alve Radio's £3 + li , with any RR e, Fi i i
ShE e A icence, with 'my. B C Hn‘me Sludy._Co'um,. l-nr ch.BI]S of this Wan
71 Beaufort I’amrk. !..nn‘tlon NW11 68X, and other courses (GCE, professional examinations, etc.) ted
01-458 4882 (Mail Order). write or phone - THE RAPID RESULTS COLLEGE, Dept.
S R JX2, Tuition House, London SW19 4DS. Tel: 01-947 7272 ELECTRONIC COMPONENTS PURCHASED. All ypes
(9am-5pm) or use our 24hr Recordacall Service: 01-946 1102 considered — Must be new. Send detailed list — Offer by retum
quoting Dept. JX2. — WALTONS, 55A Worcester Street, Wolverhampton,
ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Wireless for ........oovvveervorsiossosssssssssoessons

insertions | enclose Cheque/P.0. for £.......ccoccocovvveriesresrernennn,
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

Send to: Classified Advertisement Dept.,

INAIMIE ... ooy ssisionsssomsinsumssiinsiron s sasinsasssysisd oo iosdis e e s PRACTICAL WIRELESS
B e e ot S22
Wer,
A D R S B s e A o B S T Tt apasnsnas s sammas s e o e AR %"“"’""‘ SE19LS  Telephone 01.261 5846
ate

34p per word, minimum 12 words.
Box No. 80p extra

pany regi in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS. 5/83
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For Sale

AMATEUR EQUIPMENT bought and sold. Cash waiting.
Contact: G3IRCQ, Homnchurch 55733 evenings.

CALL SIGN BADGES professionally engraved by retum of
post. £1.50 cash with order. (State name and callsign.)
Aylmer-Kelly (P), 2 Pickwick Road, Corsham, Wilts, SN12
9BJ.

FT7B, YC7B, FC707, and P.S.U. Boxed, as new. £480, Tel,
061-427 2043,

SALE. DX100 General Coverage Receiver 150UHZ-
30MHZ, £80 ono. Mint condition. Write: R. H 43
Jersey Road, [iford, Essex.

LIST-A-RIG. A service offered by G3RCQ Electronics to
introduce buyers and sellers of used amateur equipment.
Buying? its free, just send an $.AE.; selling/wanted? send
$.A.E. for details on how to join the fast growing list, List-A-
Rig is sent and updated daily, No waiting, no deadlines.
List-A-Rig, (PW), 65 Cecil Avenue, Hornchurch, Essex
RMI1 2NA,

TRIO TR2300, complete with Helical, telescopic whip, nicads,
mabile bracket, case & strap. MINT condition, £120. Apply:
37 Moorland Road, Cardiff, CF2 2LF.

MM2000 RTTY TELEREADER, £150 inc postage. Ander-
son, 101 Gilbertson Road, Lerwick, Shetland, 0595 5024,

MORSE CODE TUTOR all speeds, numbers, letters, Mixed
also QTH locator programme. Both available on tape VIC
20 £5. Tel. 0534 63305,

Miscellaneous

AVIATION FREQUENCY LISTS (Europe) 384 pages £5.75
per copy. AOS (PW). West London Building, White
Waltham Aerodrome, Maidenhead, SL6 3MJ, Tel, (0628
82) 5362.

BURGLAR ALARM EQUIPMENT. Ring Bradford (0274)
308920 for our catalogue or call at our large showrooms
opposite Odsal Stadium.

PROJECT CASES

A very attractive case in plastic laminated metal that will give

your PROJECT that Professional look. There is a choice of

sizes from 2 x 5 x 65 inches with plastic or wooden end
cheeks. Send Stamped Addressed Label to:

ELINCA PRODUCTS LTD (Dept. W)
Lyon Works, Capel St, SHEFFIELD S6 2HL.

SUPERB INSTRUMENT CASES by Bazelli, manufactured
from PVC. Faced steel. Vast range. Competitive prices start at
a low £1.40, Punching facilities at very competitive prices.
Suppliers only to Industry and the Trade. BAZELLI, (Dept.
No. 25), St. Wilfrid's Foundary Lane, Halton, Lancaster LA2
6LT.

WAVEGUIDE, FLANGES & DISHES. All standard sizes &
alloys (new material only) from stock. Special sizes to order.
Call EARTH STATIONS, 01-228 7876. 22 Howie Street,
London SW11 4AR,

MORSE CODE CASSETTES

Cassette A: 1-12 w.p.m. for amateur radio examina-
tion.
Cassette B: 12-25 w.p.m. for professional examina-
tion preparation. Each cassette is type C90,

rice each Cassette (including booklets) £4.75
Price includes postage etc. UK only.

MH ELECTRONICS (Dept PW),

12 Longshore Way, Milton,
Por h PO4 BLS.
Pulﬁan sﬁﬁﬁﬁa WIRE COMPANY
x 30, London E.4. Tel alllSSHSBI
ENAMELLED ﬂfén
SWG 1lb 2oz
B1o34 330 I 90 1.00 0.80
351039 3.52 210 1.15 0.85
40 to 43 4.87 2.65 2,05 1.46
44 1o 47 33}‘ 532 3.19 2.50
48 to 49 6.38 369
SILVER Pl.A‘rED COPPER WIBE
14to 3u 72
NNED GOPPER RE
14 to 30 3.97 2.41 1.3 0.94
FLUXCOR

SOLDER
5.75 3.16 1.73 0.96
Prices include P&P and VAT,
Orders under £2 add 20p.
SAE for list of Copper/Resistance Wire.

H.A.C. sHoRT-wAVE
KITS

WORLD-WIDE RECEPTION

45 years old
and still
surviving!
Our shortwave receiver kits
are still in demand in spite

of opposition from
sophisticated electronics.

Construct your own
shortwave receiver and
discover the fascination of
DX-ing.

Prices range from:

£15-£26.50

All orders despatched within 7 days. Send
stamped and addressed envelope now for
free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT S.A.E.

l‘H-A- 'll

SHORT-WAVE PRODUCTS

P.0. Box No. 16, 10 Windmill Lane

Lewes Road, East Grinstead, West
Sussex RH19 3SZ.

Dealer enquiries welcome.

ZX81 - RTTY

Cassette Program ..... £9.75
Cass & interface PCB

(less components) .. £1345
Component Kit ....... £11.70
Complete package .... £25.15
Assembled and air

tested ............. £30.00

All prices inclusive of
VAT and P&P

RTTY programs for
SPECTRUM, BBC-B and PET.

Write for details of these and
other amateur Radio Software

Also available the MPTU 1.
RTTY/AMTOR TERMINAL UNIT.

WANTED
Amateur Radio, Technical and
Business Software for all
popular home Micro’s

141 Nelson Road,
Gillingham,
Kent ME7 4LT.
0634-575778

'} E6. SﬂpoitSDpMINI MULTI TESTER
Deluxe kel size pm:lsu:m moving
coil instrurnent. Impedance . Capacity

oy, Battery mcluderl 11 ing-
d tam m es measure: DC volts 5, 25,
250, 500. AC volis 10, 50, 500. 1000.

DC amps 0-250pa; 0- 250ma. Con-
tinuity ond resistance O to 600K ohms.

| [De-Luxe Range Doubler Wiodai,
- 50,000 o.p.v. £18.50. 7x 5% 2in. Posi 1
NEW PANEL METERS £4.50

S0, 1000 500, 1mg

Sma 50ma. 100ma 25 valt

VU Meter, 500ma, 1 amp, 2 amp.
Facia 24 x 2 x |

Stereo VU 3% x 1 \( Tin. Post 50p ,

FAMOUS LOUDSPEAKERS  Post£2 each
Make Model Size Watts Ohms Price
Seas Mid-Range  44in i g £12 50
Autlan Mid-Range  din fin £7.50
Audax Woaoler Sin 2o 8 £8.50
Audax ‘Woofer 8in 40 B £14.00
Audax Wooler 10in 50 8 £16.00
Goodmans  BHB 8in 60 8 £1250
Baker Hi-Fi  Deluxe 12in 15 a8 £16.00

Major 12in 30 4/8/16  £16.00
Superb 12in 30 ahe E26.00

Baker P. .ﬁ
Baker Hi-Fi  Auditorium  12in 45 8/16 £24.00
Baker Hi-Fi  Auditorium  15in 60 B16 £37.00

Group 45 12in 45 4/8/16  £16.00

Baker P.A, Group 75 12in 75 4/8/16  £20.00
Goodmans GR {Groupl 12in 20 816 £2750

Baker P.A.  Group 100 12in 100  B/16 £26.00
Baker PA.  Disco 100 12in 100 B8/16  £2600
Baker P.A. Group 100 15in 100 8/16 £35.00
Baker P.A. Disco 100 15in 100 816 £35.00
Goodmans  HPD (Discol  12in 120 8 £2950
EMI 450 13 .8in 10 3/8 £8.00
Goodnians ~ HP (Bass) 18in 230 ) £80.00
—_—

BATTERY ELIMINATOR MAINS to 9 VOLT DC
Stabilised output, 9 volt 400 m.a. UK made with
terminals. Overload cut out. 5 - 31 - 2§in. Transformer
Rectifier Unit. Suitable Radios. Cassettes. £4.50. Post £1.

R.C.S. LOUDSPEAKER BARGAINS
3ohm. §in. 7 « 4in. £2.50; 8x5in. 64in. £3; Bin. £4.50; 10in. £5
8 ohm, 2in. 24in. £2.00; Jin. Sin. 5x3in. 7 x4in. £2.50.
64in 8 . 5in.£3; 8in. £4.50; 10in. £5; 12in. £6.
A b5 dio 6 - din 7 - din Sin. £2.50; 21in. 8 - 5in. £3.
25 ohm. 3in. 5 « 3in, 7« 4in. £2.50; 120 ohm, Siin. dia. £1.50.

LOW VOLTAGE ELECTROLYTICS
.2, 4,5, 8, 16, 25, 30, 50, 100, zme 15V 10p.
mmF 12V ilp 25V 20p; 50V 30p
tﬂoomf IZV 20p; 25V 35p; 50V 50 200mF/76v B0p.
2000m 25p; 25\"42 4/0\1"609 gﬂOOran'IOO\Fii .20.
2ZDOmF GSVWB 2500mF 50V 70p; 3000mF 50V 65p.
J]DlJrnF 63\." £1-20; 4?00mr B3V E'! 20; 2700mF. 76V £1.
Ak S0V BSp; TU00ME 100V £1. 1500mE 100V £1.20.
HlGH VOLTAGE ELECTROLYTICS
8/450V45p 8-8/500V £1.00 50 -50/300V 50p
16/350V 45p B-16/450V 75p 32 -32 -32/325V 95p
32/350V 75p 20+20/450V 75p 100-100/275p  65p
50/350V 80p 42-32/350V 85p 150 -200/275V 70p
50/450V 95p 42+42/500VE1B0 220/450V 95p

TRIMMERS 30pF, 50pF. 10p. 100pF, 150pF, 15p. SO0pF 30p.
CONDENSERS VJ\R!DUS 1pF to OO1mF 350V, Sp.

A0 N1 1o 05 Sp; 0.1 10p; 0.25 0.47 25p,
1000V O-1mF 25p; 0-22mF .aop Dd?anr sV 022
WAFER SWI CHES. 1 pole 12W, 2 pole 6W. 3 pole 4

3 gk l TR |J|1I'| '\x 3 ol 2W 60p ea.
TWIN NGS | F £1; 500 - 200pF EI.
SINGI.E SOLID DIELECTBIC 100pF, 500pF £
GEARED TWIN GANGS 25pF 95p; 365 - 365+ z: “2opk E1.
SLOW MOTION DRIVE 6:1 30p. ﬂEVEuSI&\fEHNIER 60p.
VERNIER DIALS 0100 36mm £2.25 50mm £2.75
SPINDLE EXTENDERS B5p. COUPLERS 85p.
NEON PANEL INDICATORS 250V. Red 1} - | 45p.
RESISTORS. 100 to 10M_jW. 1W. 2p, 2W, 10p.
HIGH STABILITY. W 2% 10 ohms to | meq.. 10p.
LOW OHM 1 watt .47 ohm to 3.9 ohm 10p.

IRE-WOUND 10 ohm to 10K 5wan 10 watt, 20p.

rI.ANK ALUMINIUM CHASSIS. 6 « 4-£1.75; 8 « 6-£2.200
10 « 7-£2.75; 12 « 8-£3.20; 14 « s-ﬂeo, 16 B-CZEO

16 « 10-£3.80. All 2}in. rsm ANGI.EALI 69% Jin
ALUMINIUM PANELS,-18 s B—BUF,
14 » 3-90p; 10 =~ 7-£1.15; 12-8(130‘12~E—£90D
16 « 6-£1.30; 14 « 9-£1.75; 12 « 12-£1.80; 16 ~ 10-£2.10.
PLASTIC box with aluminium facia 64 « 33 x 2in. £1,50.
ALUMINIUM BOXESWITHLIDS 3 21 £1.4 2] -2 £1.20.
4«41} £1.20. 6+4x2 £1.90. 7<5x3 £2.90. 8+6-3 £3.
10+7«3 £3.60.12.-5+3 £3.60. 12+8+3 £4.30.

BRIDGE RECTIFIER 200V PIV 4 amp 50p. 2 amp £1.00.

4 amp £1.50. 8 amp €2.50. DIODES la, 10p; 3a, 30p.
TOGGLE SWITCHES 5P 40p. DPST 50p. DPDT 60p.
MINIATURE TOGGLES SP, 40p; DPDT, 60p.

BNC Plugs £1; Sockets £1; Lead Socket £1.10.

UHF Plugs 50p; Sockets 50p; Reducers 20p.

XLR Cable Male £2.40; Female £2.75.
XLR Chassis Male £220; Female £2 55,
Coax Plugs 30p; Chassis Sockets 20p; Couplers 30p.
4mm Banana Plugs red/black 20p; Sockets 20p.
Jack Plugs Mono 25p; Chassis Sockets 25p; Lead 45p.
Jack Plugs Stereo 30p; Sockets 30p; Lead 45p.

MAINS TRANSFORMERS

5 s 10 16V. 1A £2.50 24\"? A Twice tsw £2
20V 1A £

1A £2.00 n '4.50 €1
s-o-av_ 1A €3.50 £1 20.0-20v 1A £4.50 €1
9V 250ma £1.50 £1 20/d0/60V 1A £4.50 £2
av 3A £3.50 £1 25.0.25V2A £4.50 (2
9-0-9V 50ma £1.50 ¢y 28v :A Twice £5.00 £2
10-0-10V 24 £3.00 £7 30v1iA £4.50 1
10.30.40V 24 £3.50 £] 3ov sA and
12V 100ma £2.00 Fl 17-0-17V 2A  £5.50 €2
12V 38 £3.50 €1 35v2A £4.50 £1
12.0.12V, 2A £4.50 ) 34.29 0-29.34V GA£12.00(2
15.0- 16V 2A £4.50 €1 0.12-27V2A £4.50 €1

RADIO COMPONENT SPECIALISTS

Dept. 2, 337 WHITEHORSE ROAD, CROYDON,
SURREY, UK. TEL: 01-684 1665
Past 50p Minimum
Closed Wed Same day despatch
R Callers Welcome. Lists 25p.
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Brobkes Electronics Ltd.

Manufacturers of Electronic Equipment ~ Specialists in Citizens Band Radio

2a Leicester Street - Norwich - NR2 2AS - England
Tel. (0603) 24573

RTTY TERMINAL BOARDS

Complete & tested, you just wire them into your own unit.
Double or single current. For teleprinter, also TTL, for video.

£35.00 inc. vAT & p&p.

PERSUADER SPEECH PROCESSOR
Improve your talk power, on AM, FM and SE&gNar ; fantastic
on ham or CB equipment. SAE for details. : inclusive,

FREQUENCY DISPLAY UNITS

For the FRG7, SSR1 & SRX30 communication receivers.

Please allow 21 days delivery £35.00 inclusi\_re.
(Access, VISA, CWO, POs.) SAE For Details.

SPECTRUM COMMUNICATIONS
TRANSMIT AMPLIFIER, 2 metre linear, 1-5W 1/P, 10-25W

0/P, unswitched, type TA2. Kit £13.54, Built £19.54
RECEIVE PREAMPLIFIER, 2 metre, low noise, variable gain 0-20dB,
carrier switched, RP25/1 Kit inc. box £11.75, Built £19.50.

RECEIVE PREAMPLIFIER, 10 metre, low noise, variable gain 0-20dB,
carrier switched, RP10S. Kit inc. box £11.75, Built £19.50
RECEIVE CONVERTERS, 2 metre, 4 metre or 6 metre, low noise
<1.5dB, gain 26dB 10 metre IF, LO output, types RC2-10, RC4-10,
RC6-10. Kit £14.30, Built £27.30
TRANSMIT CONVERTER, 2 metre, 4 metre or 6 metre, 0.5W output,
0.1-'W 10 metre I/P and low level LO I/P, tgpas TC10-2, TC10-4,
TC10-6. it £15.00, Built £26.65
FREQUENCY DEMODULATORS, 455KHz IF, NBFM, 33uV input for
3dB auiatin 500mV AF outgut, gge FD455, Kit £4.10, Built £5.60
FREQUEN 'Y MODULATOR!/ MODULATOR, 455KHz IF, NBFM,
33uV input for 3dB quieting, suits AM type CB rigs, type FM455,

Kit £5.98, Built £7.98

) Deiivex} within 7 days subject to availability
Vat inc. prices, add 35p for P&P. Barclaycard accepted. Send SAE for
product price list.

BAVE
VALVES |

GAXSGT
A1065 140 1A3 GBAB

A2293 880 4 050 | GBEG
0avo3-25A 1RS 060 | BBGEG
36,50 6BJ6

184 045
00V06/40A 155 045 BBOTA
1610 174 045 7
avig-12 - 420 1u4 080 | BBWSE
1 B0 1428 140 | 6BWT
m .00 021 110 | 6C4
1850 185+ | BC6
U25 115 K25 1695 | GCHE
U26 115 2450+
uzr 1.15 02 115 | 6Cwa
uis 3A4 070 | BCX8
1 0.70 3AT2 2480 | 606
usm 0.65 306 050 |
u 15 3022 B00 | GFEGB
uso1 030 1900 | ©
UBCA1 120 354 060
UABCBO 0.5 4832 1825 | 6FEG
UAF42 120 5B/254M 16.90 6F12

UCH42 165 | 5V4G 075 | 6F33
UCH81 075 | 5Y3GT 6FHE
UCLB2 085 | 523 150
UF41 135 5246 075 | BGHEA
u 095 SZ4GT 105 | BHE
UF8s 095 /3012 0.90 4
uLs4 095 7 070 | BJawa
umeo 080 | BAC? 115 | BJS
Umas 070 | BAGS 080 | 6JSGT
.14 070 | BAHG 115 | 6J6
uyes 085 | BAKS 065 | BJEW
VRI05/30 125 BAKS 060 | BJEGC
VRIS0/30 135 | BGALS 060 | BJSBC
095 ALSW 085 | 6JUG
XBIM 170 | GAMS 420 | 6K7
XR1-6400A BAMBE 150 | BKDB
2500 | GANBA 250 | GLEM
759 1900 | GAD4 340 | 6L6G
149 075 | 6AQS 100 | 6LEGC
ZB0oU 345 | BADSW 180 | BLGGT
801U 375 | GASE 115 | 6LIG
Z803U 1600 | GATE 020 | gLIg
29007 245 | 6BAUS 080 | BLO6

085 | 6LD20 070 | 19405
130 | 6KGBA 270 | 19G3 150
130 6076 30 1966 850
055 | BSA7 00 19H5 395
060 | B6SG7 15 | 2000
160 | BSJ7 05 20F2 085
130 BSK7 .95 20E1 130
085 | BSLIGT 085 20P1 085
480 | GSNJGT 080 | 20P3 075
620 | 6SR7 110 | 20P4 15
180 | 6507 95 | 20Ps 135
050 | 6VEG 50 | 25L6GT 085
055 | BVEGT 95 | 5246 075
820 | 6X4 95 | 30C15 050
275 | GX4WA 210 | 30C17 050
850 | BX5GT 65 | 30C18 245
380 | BYGG .50 30F5 1.15
om | 624 .70 30FL2 140
180 | 7B7 75 | 30FLI2
110 | 8BNS 295 | 30FLI4 215
280 | 902 070 | 30L15 110
115 | 9D6 290 | 30017 110
085 | 10C2 085 | 30P12 115
150 | 10FI8 00 | 30PLIZ 135
115 | 10P13 150 | 30PLIA 245
1 ez 1950 35L6GT 140
32 | 1 070 | 35W4 080
0.75 12AT6 070 3524GT
1 12477 065 | 50C5 115
1050 | 12AU7 060 | 50CDEG
420 | 12AVE 085 | 75B1 125
19 | 12AX7 065 | 75C1 170
095 | 12BA6 090 | 76 035
160 | 12BE6 125 | 78 085
135 | 12BH7 195 | & 170
200 | 12BY7A 230 | 85A2 140
230 | 1208 065 255
090 | 1261 B35 | 807 125
065 | 12J5GT 05 190
0.50 12K7GT 070 B3 1932
29 | 12KBGT 080 88,50
2% 1207GT 060 | 8298 14.00
5.85 125C7 065 | BR2A 890
080 | 125H7 B66A 380
450 | 125J7 070 | 886E [
280 | 12507 145 | 931A 1380
250 | 12507GT 085 | 954 0
265 | 12Y4 070 | 955 120
125 | 1303 070 | 956 060
065 | 1305 090 | 957 105
070 | 1306 080 | 1625 180
295 | 1487 115 | 1629 185

12ZWEATHERBURY WAY, DORCHESTER, DORSET
TEL 0305 62250

VALVES and transistors

Telephone enquiries for valves, transistors, etc:
retail 749 3934, vrade and export 743 0899

cu I.UMUR 807/3530 London

(ELECTRONICS) LTD.
170 Goldhawk Rd., London W.12

*SPECIAL QUALITY
POSTAGE: £1-£3 45 £3-£6 55p. £5-£10 60p; £iu
£15 75p; £15-£20 90p; over £20 hee

PRICES MAY VARY  Dslivery by ratam of post.

Tel. 01-749 3934
Open Monday to Friday 9-1 pm, 2.00-5.30
pm.
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PRACTICALLY ALL THE PARTS FOR WIRELESS
| ENTHUSIRSTS and Computing, Electronics, B.udio)

INCLUDING
3x5%1 VOUCHERS

& Video Enthusiasts too!!

The Spring ’83 catalogue continues to
expand to meet the needs of the
electronics user — from the novice
enthusiast to the professional
aerospace designer.

am bi' INTERNATIONAL  © Prices exclude VAT except where

otherwise shown

200 North Service Road, @ Postage and Packing 60p per pre-paid
Brentwood, Essex CM14 45G order

Telephone (Consumer Sales/Enquiries) ~ @ Orders submitted using Ambit Stock
0277-230909 — Telephone (Industrial Codes will be processed first
Sales/Enquiries) 0277-231616 — ® Orders for in-stock items processed
Telex 995194 AMBIT G same day

Data 24hrs (RS232/300baud) 0277-232628 — @ Hours — (consumer sales) 8am-7pm
REWTEL Mon-Sat: (Industrial) 8am-6pm (Mon-Fri)

THIS MONTH'S SPECIAL OFFER

STEREQ CASSETTE TAPE DECKS
With built in pre amps & erase 0sc.
Level controls with meters. CR/02 or
Normal Tape. Automatic Stop.
Complete with stereo Microphones. Power
12 volts & 6v tap DC.
Size 11" x 6" Black with silver trim.
Price inc P&P
£17.50 each.
S.A.E. for lists
ISHERWOODS ELECTRONICS
Hozier Street, Blackburn, Lanc/s.
Tel. (0254) 57616.

ISHERWOODS ELECTRONICS REGEVER SUTTABLE FOR 70CMS £6.00

EX EQ 4C x 250B BASES
PTFE WITH INTEGRAL CHIMNEY £10.00

PYE POCKETFONE NIGHTCALL

FOR PFI/TX/RX. NEW BOXED £17.00
EX EQ REFLECTOMETER

MODULES FOR VHF/UHF FORWARD & REVERSE £5.00

FM VHF Mobile Transceivers as new. Model RC/600 TR 80 to 100MHz,
20 watts, Complete £65
Ex/Govern. 3 foot fibre glass aerial poles 14 dia. interlocking. Good
condition £2.50 each. Minimum order of 4.

Ex/Govern. Pye P/F rechargeable transmitter batteries 18 volts£3 each
4ft Long 2 inch dia. ex/govern. steel interlocking aerial poles £3 per
pole (callers only).

All prices include VAT and postage (Mainland Only)
Please allow 14 days for delivery.

A. H. THACKER & SONS LTD.,

High Street, Cheslyn Hay,
Nr. Walsall, Staffs.

IN WEST LONDON

TOKO COILS + FILTERS
R + EW KITS

Price inc. VAT + P&P
40 KHz * SPECIAL OFFER *

BONEX LTD.,
102, Churchfield Rd.,
London W3 6DH

Tel. (01) 992 7748

Please allow 7 days delivery

NEW COMPONENT SHOP Werstern

“BARGAIN CORNER"”

TRIO TR-9500

STOCKISTS FOR — VERO — ANTEX — EXPO — THIS MONTH’ SNIP AT
ULTRASONIC TRANSDUCERS £2.50 £399!

NOW LOOK AT PRICES ELSEWHERE!
Offers close 31 March 1983
Western Electronics (UR) Ltd

FAIRFIELD ESTATE, LOUTH, LINCS LN11 0JH
Tel: Louth (0507) 604955 Telex: 56121 WEST G.

Published on approximately the Tth of each month by IPC Magazines Limited, Westover House, West Quay Koad. POOLE. Dorset BHIS LG, Printed in England by Chapel River Press. Andover. Hants. Sole Agents
for Australia and Mew Zealand - Gordon and Gotch (Asia) Lid.: South Africa — Central News Agency Lid. Subscriptions INLAND and OVERSEAS £13-00 payable to IPC Services. Oakflld House. Perrymount
Road, Haywards Heath, Sussex. PRACTICAL WIRELESS is sold subject to the following conditions. namely that it shall not, without the written consent of the Publishers first having been given, be lent. resold. hired out
or utherwise disposed of by way of Trade at more than the recommended selling price shown on the cover. and that it shall not be lent. resold. hired ot or otherwise di d of in a lated dition or in any
unauthorised cover by way of Trade or affixed to or as pan of any publication or advertising, literary or pictorial matier whatsoever.

www americanradiohistorvy com
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electronics

WELZ SP15M £32.00 TELEREADERS (CW & RTTY)

BQ'E’J.MC":E i ; TONG 9000

or above with Speaker

.

F

5.

A . MORSE EQUIPMENT

£ inear 500 Watts O/P - -] MK704 Saueeze Paddle
8-

8-

U. for abave ! HK708 Up/Down Key

30MHz Auto A.T.U. ! - Practise Oscillator

30MHz Auto AT.U. A EK121 Elbug
M Multimode Base Station & EKM12A Matching Side Tone Monitor
M Multimode Mobile 0 ~1| EK150 Electronic Keyer
2M FM Mobile 26W ¥
2M Handheld X -/ | ROTATORS
£ 70cm Handheld . 1] Hirschman RO250 VHF Rotor

Base "—‘hﬂfgj 2 : 95028 Colorotor {Med. VHF)

SWR-FPWR Meter HF/2M 200W 32.00 (1.00) Speaker ~ Microphone A ! KR400RC Kenpro — inc lower clamps
SWR-PWR Meter 2M/70cm 100W 45.00 (1.00) 10 Watt 2M Booster ICZE : 4 KREDORC Kenpro — inc lower clamps 175.00
SWR-PWR Meter H.F/2M 1KW 61.95 (1.50) Desk Mic (& pin for Icam only) o0 1
SWR-PWR Meter H.F/2M/70cm 85.00 (1.50) General Cov. Receiver W DESK MICROPHONES
SWR-PWR Meter 2M/70cm 150W 61.95 (1.50) SHURE 444D Dual Impeadance 39.00
SWR-PWR Meter H.F./2m TV INTERFERENCE AIDS SHURE 5267 MKk 11 Power Microphone .

campact 21.95 (0.75) | Ferrite Rings 14" dia. per pair 0-80 10201 | 1 6oNIS AM 303 Preamp Mic. Wide Imp.
SWR-PWR Meter H.F./2M/70cm Trio Low Pass Filter LF30A 1kW 21.00 (1.00} | WHoNIS AMS03 Compression Mic 1

compact SN doN 49,00 (1.00) | Yassu Low Pass Filter FFS010X 1kW 235-0905 E1.:00;
ATU.3510 H 59.00 (1.00] | HP4A High Pass Filter TV Down Lead & -
15/50W Dummy Load (PL259) 6.95 (0.75) MOBILE SAFETY MICROPHONES
15/50W Dummy Load (N lug) 11.95 (0.75) ADONIS AM 202S Clip-on
300/1kW Dummy Load 2 ?g Ei ANTENNA BITS ADgng AM %g%ggead Banf-iﬁlﬁgowngu:mns g;%i—i

ADONIS AM wan Neck + own Buttons B T

(502391 45.00 (2.00) H1-Q Balun 1:1 5kW pep (P! pep (PL259 Fitting)
SWR - POWER METERS 7-1MHz Traps  Pair " TEST EQUIPMENT
Model 110 H.F/2M Calibrated Power Reading 11.50 (0.50) | T Piece Palyprop Dipole Centre F ¥ Drae VHF Wavemeter 130-450MHz 27.50 [(—)
YW-3 H.F/2ZM Twin Meter 11.50 (0.50) | Polyprop Strain Insulators . DMB81  Trio Dip Meter 67.60 (0.75)
UH74 2M/70 i 14,30 (0.50) | Small Egg Insulators - MMD50/500 Dig. Frequency meter (S500MHz) 7500 [—)
T435N 2M/70CM Twin Meter 120W 34.00 (0.75) | Large Egg Insulators .
DAIWA CN620A  H.F/2M  Cross Pointers 57.00 (1.00) | 4mm Polyester Guy Rope -AXIAL SWITCH
DAIMA CNE30 2M/70 Cross Pointers 85.00 (1.00) (strength 400kg) per metre . . 'Z::V‘:v Dji‘ecasn {V.H.F.) 5A450
DUMMY LOADS 75 ohm Twin Feader - Light Duty-Per Metre . : 2 Way Diecast with N sockets
DL30 PL258  30W MAX 5.00 (0.50) | 300 ohm Twin Feeder - Per Metre : : 2 Way Toggle (V.H.F.)
WELZ CT 15A 50W MAX PL259 6.95 (0.75) | URME7 Low Loss 50 ohm Coax-Per Metre g WESTERN 5 Way 1KW Switch
WELZ CT 15N 50W MAX N type 11.95 (0.75) | UR76 50 ohm Coax-Per Matre -
TI00 100W MAX  450MHz 22.95 (D.75) Please send total postage indicated. Any excess HELIAL ANTENNAS
T200 200W MAX 450MHz 34.00 (0.75) will be refunded. 2M BNC or PL25 (state which required) 4.50 (0.50)
DLE00 B0OW MAX  350MHz 29.95 (1.50) 2M Thread for TR2300 or FT290R (state which) 4,50 (0.50)
WELZ CT300 1000W MAX 250MHz 45.00 (2.00) —— ) 70cm BNC or Thread 4.50 (0.50)

YAESL ¢ MICROWAVE MODULES
FT1 Superb H.F. Transceiver 1349.00  (—) s MMT144/28  2M Transverter for HF Rig 109.95 (—}
FT980 H.F. Transceiver 1115.00 [—) p o ) MMT432/285  70cm Transverter for HF Rig 159.96 (—)
FT9020M  160-10m 9 Band Transceiver 885.00 [—) B : =18 MMT432/144R 70cm Transverter for 2M Rig 184.00 (—)
FC202 All Band AT.U. 135.00 (1.50) - = MMT70/28 4M Transverter for HF Rig 119.95 (—)
SPS01 External Speaker 31.00 (1.50) MMT70/144  4M Transverter for 2M Rig 119.96 (—)
|FT102 160-10m 9 Band Transceiver 785.00 ([—) i MMT1296/144 23cm Transverter for 2M Rig 184.00 (—)

|FT707 8 Band Transceiver 200W Pep 509 50 [—) ;
|FP707 Matching Power Supply 2.50 (5.00) MML144/30 2M 30W Linear Amp 69.95 (—]

TRIO MML144/100S 2M 100W Linear Amp (10W I/F] 139.00 {(—)
FC707 Matching A.T.U./P { -

reraz Mobile ,&:,:,.,,L:.“; ;',":E,:ﬁf;f}no, ?g ‘33 |:$: TS9305 New Transceiver 1216.00 (—) | MML144/100LS 2M 100W Linear Amo (3W I/P}  159.00 (—)
TSB30S 160-10m Transceiver 9 Bands 697.00 (—) | MML432/30  70cm 30W Linear Amp (3W1/P]  98.00 (—)
VFO230 Digital V.F.0. with Mamaries 243.00 (2.00) | MML4232/50  70cm/50W Linear Amp 109.95 (—)
| FRG7 General Coverage Receiver 199.00 (—)| AT230 All Band ATU/Power Mater 135.00 (2.00) | MML432/100 70cm 10/100W Linear Amp 228.64 (—)
FRG7700  200KHz-30MHz Gen. Coverage S5P230 External Speaker Unit 41.00 (1.50) % 189.00 )
Receiver 335.00 (|| DFC230 Dig. Frequency Remote Controller 153.00 {1.50) | MM2001 RTTY to TV Converter L 4=
FRG7700M As above but with Memories 399.00 [—| a | MM4000 RTTY Transceiver 269.00 (—]
FRT7700  Antenna Tuning Unit 37.00 {1.00) TS430S 160-10m Transceiver 736.00 (—) MMCE0/28 6M Converter to HF Rig 29.90 (—)
FRAT700  Active Antenna Unit 36.40 (1.00) | TS1305 B8 Band 200W Pep Transcaiver i MMC70/28 4M Converter to HF Rig 29.90 (—)
TS130V 8 Band 20W Pep Transceiver { MMC144/28  2M Converter to HF Rig §2£ :—;
FT208R  2M FM Synthesised Handheld  198.00  (—| YFO120 External V.F.0. 60 (1:50) | MMCR32/288 .. 70cm Convertar 1o LERIp 3790 (—)
FT708R 70cm FM Synthesised Handheld zzs aa —)| TL120  200W Pep Linear for TS120V 00 (1.50) | \4etca35/600  70om ATV Co 4 27.90 (—)
NC7 Base Trickle Charger 6.80 (1.30)| MB100 Mabile Mount for TS130/120 X (1.50) meAaaEad, 23cm i nnuen;rM i 59.95 =

NCEB Base Fast/Trickle Charger 44 10 (1.50) | SP120 Base Station External Speaker .45 (1.50) cm verter 1o ig .
NCOC Compact Trickle Charger 8.00 {0.75) | AT130  100W Antenna Tuner .00 {1.50) | MMDO50/500 500MHz Dig. Frequency Meter 75.00 (—)
FBAZ Battery Sleeve for use with NC7/8 3.05 (0.50) | P520  AC Power Supply - TS130V .90 (2.50) | MMDE0OOP 600MHz Prescaler 29.90 (—)
FNB2 Spare Battery Pack 17.25 (0.75) | PS30  AC Power Supply - T51305 .00 (5.00) | MMDP1 Frequency Counter Probe 14.90 (—]
PA3 12V DC Adaptor 13.40 (0.75) MMA28 10M Preamp 16.95 [—]
d . MC50  Dual Impeadance Desk Microphone .80 (1.50) | MMAT44V 2M RF Switched Preamp 34.90 (—)
FT480R 2M Synthesised Multimode 369.00 (—I| MC355 Fist Microphone 50K ohm IMP .70 (0.75) | MMF144 2M Band Pass Filter 11,90 (—)
FT780R ?OcIm Syathgf‘-%e]d Multimode y| MC30S  Fist Microphone 500 ohm IMP .70 (0.75) | MMF432 70cm Band Pass Filter 11.90 (—)
V1.80Ha Shif. - =] LF30A  HF Low Pass Filter Tkw .00 (1.00) | MMS1 The Morse Taiker 115.00 (—}

FT290R 2M Portable Multimode - — ; i
FT730R  70cm Portable Multimode K TR3130.:2M Synthasised Multimoda =)

TR7E00 St Symmeeed i Wtz 350% "% | D70 MORSE TUTOR £56.35

TR7730 2M Synthesised FM Compact Mobile

MMNW=TTTUIT

MMEB11 Mabile Mounting Bracket 2 (1.00)
cse Saoft Carrying Case . (0.75)
?52101]% %‘;10‘-'“%\5 T‘fick'e Charger . [0'?251, TR2300 Zmzé\rxmssised FM Portable fgggg 1:{ lrrrm iy e MWL e
s e . - "{-_ °] VB2300 10W Amplifier for TR2300 65.78 (1.50)
FFS01DX  HLE L ade k MB2  Mabile Mount for TR2300 21.00 (1.50)
.F. Low Pass Filter 1kW .00 (1.00) | TR3500 70cm Handheld 250.00 (—) £ n o

Mobile External Speaker 8 chm BW .95 (0.75) . ACEBE TUTOS- :um:u: moDeEL o7o O

Headphones 8 ohm .90 (0.75) | TR2500 2M FM Synthesised Handheld 23250 (—) Dn‘muq PRODUCTS

Lightweight Headphones 8 ohm .90 (0.75) | S5T2 Base Stand 51.98 (1.50) | rCt Gen. Coverage Converter HF on 2M Rig 137 42

Waorld Clock (Quartz) 28.00 (1.00) Soft Case 13.80 (0.50) Vary Low Frequency Converter

Speaker.-'tMlc 207/208/708 16.85 (0.75) Mobile Stand 31.97 (1.00) Frequency Agile Audio Filter

Sln:gM;:mphanE Dual IMP A D Speaker Mike 16.10 (1.00) g :‘”J“"E',’d“ udio Filter

in Plug - E Spare Battery Pack 25.00 (1.00) udio Eliter + Natch
As 34 but up/down Scan Buttons ~ 24.90 (1.50) 7 i i Auto RF Speech C"p“' (Trio 4p Plug)
Pk o Ocm FM Synthesised Mobile Auto RF Speech Clippers (Yaesu 3p Plug)

Transceiver inc. PS10 299.00 [(—)
FDK VHF/UHF EQU 1ENT Base Station Power Supply for 8400 64.86 (2.00) D75 gﬂFag:zl‘la\;ﬁocr?Ilg;l‘!;:dMﬁozflgee:h Clipper

Multi 750X 2ZM Multimode Mobile 269.00 (—) 70cm Synthesised Multimode X = Morse Tutor
Expander  70cm Transverter for M750E 199.00 |—}

2 Indoor Active Dipole Antenna
200KHz-30MHz Receiver 398.00 (—) Outdoor Active Dipole Antenna
IDRAE Gen. Cov. Receiver 257.00 (—) Mains Power Unit
Power Supplies Digital Station Waorld Time Clock 67.60 (1.50) | M Keyboard Morse Sender

30.75 (1.50) 12 AMP 74.00 (2.00) Deluxe Headphones 23.00 (1.00) Broadband Preamplifier "

49.00 (2.00) 24 AMP  105.00 (3.00) Economy Headphones 11.27 (1.00) | Codecall Selective Calling Device (link nm?l
VHF Wavemeter 130-450MHz 27.50 (—) | SP40  Mobile External Speaker 14.26 (1.00) [switch prog

MAIL ORDER All prices correct at time of going to press. RETAIL

Mon-sat.9-12301.30530 BREDHURST ELECTRONICS  won-sat. 9-12.30/1.30-5.30
HIGH STREET, HANDCROSS, WEST SUSSEX. TEL. 0444 400786 o,

Goods normally despaiched within 24 hes.

WwwWw americanradiohistorvy com



unlimited vocabulary.

# Can be used with unexpanded VIC20 or ZX81 —
does not require large areas of memory.

* In VIC20 version, speech output is direct to TV
speaker with no additional amplification needed.

* Allows speech to be easily included in programs.

Complete kit only £24.95.

Order As LK00A (VIC20 Talk-Back).

LK01B (ZX81 Talk-Back).
Full construction details in Maplin Projects Book 6.
Price 70p. Order As XA06G (Maplin Mag Vol. 2 No. 6).

el e
e e

* Full size, full travel keyboard that’s simple to add to your
ZX81 (no soldering in ZXB1),

*Complete with electronics to make "Shift Lock”,
"Function” and “Graphics 2" single key selections.

# Powered (with adaptor supplied) from ZXB1's own
standard power supply.

Full details in Project Book 3 (XAD3D) Price 60p.

Complete kit (excl. case) £19.95. Order As LW72P

Case £4.95. Order As XG17T

Ready built-in case £29.95. Order As XG22Y.

OTHER KITS FOR ZX81

3-Channel Sounds Generator (Details in Book 5).
Order As LWSBE. Price £10.95.
ZX81 Sound On Your TV Set (Details in Book 6)
Order As LKO2C. Price £19.95.
Z2X81 1/0 Port gives two bi-directional 8-bit ports
(Details in Book 4).
Order As LWT76H. Price £9.25.
ZX81 Extendiboard will accept 16K RAM and 3 other
plug-in modules.

PCB: Order As GBOB.J, Price £2.32.

Edge Connectors (4 needed):

Order As RK35Q. Price £2.39.

HOME SECURITY SYSTEM

Six independent channels- 2

or 4 wire operation. External o

horn. High degree of protec- pr |

tion and long term reliability. y

Full details in Projects Book 2. -
X020 Frics 80 ¥ B

| R e o

' Post this coupon now!

Please send me a copy of your 1983 catalogue | enclose £1.50 (inc p&p) |
If | am not completely satisfied | may return the catalogue to you and have
my money refunded. If you live outside the UK. send £1.90 or 10 International

Reply Coupons. Despatched by return of post,

SPEECH SYNTHESISER
FOR ZX381 and VIC20

THE MAPLIN TALK-BACK

Now your computer can talk!
* Allophone (extended phoneme) system gives

Easy-to-build, superb
specification. Compar-
able with organs selling
for up to £1000. Full
construction details in our
book (XH55K). Price £2.50.
Complete kits available. -
Electronics (XY91Y) £299.95°.
Cabinet (XY93B) £99.50°.
Demo cassette (XX43W)£1.99.

*Carnage exira

25W STEREO MOSFET AMPLIFIER

* Over 26W/channel into Bnat 1kHz both channels driven

* Frequency response 20Hz to 40kHz £ 1dB.

* Low distortion, low noise and high reliability power
MOSFET output stage.

* Extremely easy to build. Almost everything fits on main
peb, cutting interwiring to just 7 wires (plus toroidal
transformer and mains lead terminations).

* Complete kit contains everything you need including
pre-drilled and printed chassis and wooden cabinet.

Full details in Projects Book 3. Price 60p (XAQ3D).

Complete kit only £49.95 incl. VAT and carriage (LW71N).

BUY IT WITH MAPCARD
Send now for an [‘_"

application form — then
buy it with MAPCARD.
MAPCARD gives you
56790013
M ShdrTe
Essey Daie Noy 79

real spending power —
up to 24 times your
monthly payments,
instantly.

All prices include VAT & carnage. Please add 50p handiing charge to orders under £5 total value

NTAPLIM

MAPLIN ELECTRONIC SUPPLIES LTD.
P.O. Box 3. Rayleigh, Essex SS6 BLR
Telephone: Sales (0702) 552911 General (0702) 554155

Shops at:

WWW.americanradiohistorv.com

WHY DO YOU
KEEP LOOKING AT
ME LIKE THAT

YOUR
FILES ARE

MAPLIN'S FANTASTIC PROJECTS

Full details in our project books. Issues 1 1o 5: 60p each
Issue 6: 70p.
In Book 1 (XAD1B) 120W rms MOSFET Combo-
Amplifier ® Universal Timer with 18 program times and
4 outputs ® Temperature Gauge ® Six Vero Projects.
In Book 2 (XAD2C) Home Security System @ Train
Controller for 14 trains on one circuit ® Stopwatch with
multiple modes ® Miles-per-Gallon Meter.
In Book 3 (XA03D) ZX81 Keyboard with electronics ®
Stereo 25W MOSFET Amplifier ® Doppler Radar Intruder
Detector ® Remote Control for Train Controller.
In Book 4 (XAO4E) Telephone Exchange for 16 exten-
sions ® Frequency Counter 10Hz to 600MHz @ Ultrasonic
Intruder Detector ® 1/0 Port for ZX81 ® Car Burglar
Alarm ® Remote Control for 25W Stereo Amp.
In Book 5 (XAO5F) Modem to European standard @
100W 240V AC Inverter ® Sounds Generator for ZX81
@ Central Heating Controller ® Panic Button for Home
Security System ® Model Train Projects ® Timer for
External Sounder

In Book 6 (XAO6G) Speech Synthesiser for ZX81 &
VIC20. ® Module to Bridge two of our MOSFET Am
to make a 350W Amp. ® ZX81 Sound on your TV.
# Scratch Filter. @ Damp Meter.

MAPLIN'S NEW 1983 CATALOGUE

Over 390 pages packed =
with data and pictures s ich
and all completely
revised and including
over 1000 new items.
On sale in all branches
of WHSMITH

Price £1.25.

Note: Shops closed Mondays

159 King St., Hammersmith, London W6. Telephone: 01-748 D926
28B4 London Rd., Westcliff-on-Sea, Essex. Telephone: (0702) 564000
Lynton Square, Perry Barr, Birmingham. Telephone: (021) 356 7292
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