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Announcing the HE/VHE/UHF base station
you'll hear about on the air.

Listen for Yaesu’s FT-767GX every-
where you might hear it: HF, 6 meters,
2 meters and 70 cms.

You’ll hear operators calling it the
ideal HF/VHF/UHF base station.

And they’ll rave about its full-
featured performance and highly
attractive price.

You see, the FT-767GX continues
the price/performance tradition of
our popular FT-757GX. But with even
more features.

When you’re ready to expand
beyond HF coverage, just plug in
optional modules for 6-metre, 2-metre,
and 70-cms operation,

As standard equipment, you get a
built-in HF automatic antenna tuner,
AC power supply, digital SWR meter,
digital power output meter, electronic
keyer, and CW filter.

And operation is smooth and
intuitive with keyboard frequency
entry. Dual VFOs that tune in 10-Hz
steps. A digital display in 10-Hz steps.
And ten memories that store mode,
frequency, and CTCSS tone
information.

The FT-767GX is ready to operate
full duty cycle at full rated power
output for up to 30 minutes. And it

listens from 100 kHz to 30 MHz.

Plus your station is really complete
with full CW break-in, our patented
Audio Peak Filter for CW operation,

a CW TX offset variable 500/600/700
Hz, IF shift, an IF notch filter, a
Woodpecker noise blanker, a VFO
tracking system for slaved A/B VFO
tuning. And that’s just a partial list!

But the best way to discover its
full-featured performance is to visit
your Yaesu dealer today.

Yaesu’s FT-767GX. The affordable
way to be heard on HF, VHF and UHF.

YAESU

Our 30th Anniversary.

South Midlands Communications
S.M. House, School Close,
Chandlers Ford Industrial Estate,
Eastleigh, Hants SO5 3BY

Tel: (0703) 255111

Sole UK Distributor

Prices and specifications subject to change without notice.
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The 48 watt wonder for 8 metres. Common sense
TM221 facilities, ease of use, and a massive 45 watt output make
the TM221E probably the most wanted FM mobile around.
All this and an amazing receiver (see Ham Radio Today July 1987). All you need in a
compact package, including all channel spacings (B, 10, 12.8, 18, 20, and 25 kHz). P8. 1t
also has a 70 cm. brother, the TM421E, and a remote controller available for operating

them both together. _
TM221E . .. £317.30 (carr. £8) TM421E ... £352.84

Called by many “The perfect 8 metre Base station”, the
TSl?l 1 T8711E is as close to perfection as state of the art can make
it. All mode operation, full band coverage, continuous tuning
or step tuning for FM channels. Two separate VFOs, 40 memories storing frequency,
mods, repeater shifts, even whether or not you need a tone burst. Optional voice
gynthesiser, the list of features is almost endless. (And it too has a 70 cm brother, the

TS811E.)
TS711E... #940.00 (carr. £8) TSS811E... £1094.00

Versatile 8 metre multi mode mobile or fixed station,
TB75 1 the TR?51E again shows that Kenwood magic touch in

making a complex transceiver so easy to use. Virtually a
miniature version of the TS711E, the TR751E set new standards of performance at its
introduction, and has continued to win friends ever since, continuing as it did the line
started by the TRO000 and TR8130. (And, you guessed, it has a 70 cm counterpart, the
TR8B1E.)
TR7B1E ... £8989.00 (carr. £8) TRBB1E.,. £699.00

To be perfectly honest, the RZ1 came as a surprise to us. We didn't
RZl expect Kenwood to come up with a mobile monitor receiver covering

500 kHz to 500 MHz, but here it is. Designed to fit in a standard car radio
slot, the RZ1 seems to have everything. Direct frequency entry, manual tuning, 100
memories, readout of station name on display, scanning, stepping, am/fm modes,
unbelievable . . . Of course this level of facilities does not come chea.ply,b\mme RZ1 really
adds a new dimension to the wide range monitor market.
RZ1 ... about £485.00 not yet fixed)

Top of the range, the T89408 has everything the discerning
ng4o HF operator requires. Afnatsur bands from 160 to 10 metres,
together with a general coverage receiver tuning from
180 kHz to 30 MHz. Operating modes USB, LSB, CW, AM, FM, FSK. Forty memory
channels, each effectively a separate VFO. Bagy keyboard frequency entry. Leadership in

the fleld. The T88408 is the transceiver everyone wants to own one day.
T89408 . .. 419986.00 (carr. £8)

The latest in the “4” series HF transceivers from Ken-
TS440 wood, the TS84408 covers all bands from 160 to 10, and also
has general coverage receive from 100 kHz to 30 MHz. Key-
pad frequency entry as well as twin VFO and 100 memories. Full break in for the
advanced user, and provision for an internal automatic ATU. USB, LSB, CW, AM, FM, F8K;
in other words — everything. Performance? Would you expect Kenwood to give you

anything less than the best.
TB84408 ... #£1138.81 (carr. £8)

Virtually the receive section of a T88408, the R5000 is
RSOOO probably the best HF receiver right now. Notice the family
resemblance to the T84408 which gives it a clean, easy to operate
look, and of course Kenwood have applied all their ergonomic skills to make you “at
home” the moment you begin to use the RB000. All mode of course, and has an optional

internal VHF converter which extends coverage to 108-174 MHz.
RBO0O ... A878B.00 (carr. £8)

You Brute. If it wasn't for all the safety interlocks I would
TL922 operate my TLO22 with all the covers off, just to admire the sheer
engineering beauty of the innards. The TLO22 is THE linear
amplifier, and once you own it you will never part. The effortless ease with which the
TLO22 produces RF power has to be experienced to be believed, and it is probably the

world's most sought after station accessory.
TLOR2 ... £14988.00 (carr. £8)

Darlington: 56 North Road

Note. All our shops open Tuesday to Saturday inclusive,
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The TS140S from Kenwood

‘You will remember (I hope) that last month I wrote in enthusiastic terms about the new T81408 Well, the first shipment arrived and was
quickly sold, and so far all reports are that the new are as enth Mlam_ﬂmvwarlm‘bhalpmﬂmg&m. 1 quoted some fi d lines
from Kipling in the same text, and they ssem to have come trus.
mammwummmmmlnwsmmmng'man“mmrwImmu@mwﬁwtﬁuﬂmml
that the L er looked familiar, in fact I thought that it was a TB8408. WRONG: it was a "new” transcstver from anothsr mamifacturer, but
umblmlnmnm YMMMmmdmamm“Hymmmm the knobs, the B mater, the size, the colour, mmmm
80 on, and 8o on.

It 15 sald that imitation is the sincerest form of flattary, and I have no doubt that Eemwood are flattared, but of course the TB9408 has been arcund for two years

now 80 Kipling's line about “sweating and a year and a half behind” seems oddly appropriats. No offence meant chaps, but I wonder what will follow the lead sst
by the TB14087
A Ily, there 18 th of the TH1408 around called the TB880. This was originally intendad for the Japansse home market and any that have appeared in

mmmdmmmdmmmmmmmHm.wmmmmmmwmmm;mummmmm
it 18 basically a TB1408 but with a 10 Watt 6 metre section added.

The addition of 6 metres obviously increases the cost, and also carries a small penalty in that the VOX facility disapp (Can't imagine why) but if you want the
| TH1408 (less VOX) but with added 6 ( ds like & le ingredient in a washing powder) ask us about the TES80,

If you already bought a TS880 from a shady scurce then Good Luck to Ye Borr. I hope you trust his service and backup ability. Getting a discount isn't necessarily
the end of the story; it's often the beginning of a sorry melodrama.

Boapbox time over. The fact is that the TB1408 and TSE808 are laad in a new d for radio tp t, and I prediot we are going to ses the
gradual of the o licated HF table topper (that takes you back a bit doesn't it). Table topper for you youngsters undar 50 used to mean something of the siza,
shape, and welght of an ARS8, Le. about a hundredwelight (oh, if you must B0kg). The TB1408 weighs Ekg.

Inpidentally, we find out more every day. The T81408 specification reads &8s though the recetver covers from 500 kHz to 30 MHz, but in faoct it tunes B0 kHz to 36 MHz.
The performance falls off a bit at the low frequency end, but the coverage up to 356 MHz 18 really usaful for VHF and UHF converters, where the 28 to 30 MHz range 18
often too limited Nice touch Esnwood.

mymwmmrmmmulmmmenlmnmmmst.hnlsaut.uummmmmmmmmmm

MMMM“EMWMMMMMMWA p lope and we will fire back a leaflet which inclhudes detaifls of all
the ¥ units hle. Better still, why not call in at ons of our branches and get a “hands-on" impression of a really satisfying rig.
73, GSFCY/SHRAAC
"Wy 413 we design and produce the HFI1S8 receivert —

Bimply to provide the keen short wave listener with a recetver
which offered not only all the facilities he or she needed in
an HF recetver, but to gtve at the same time a level of
performanoce which would cope easily with HF conditions
likaly to be encountared in Burope.

You all know the problems, high power broadcast stations
mmnm;mmmmmwmmm
to hear — and many of the
mmmlmltmwmmma
recetver which could solve the listaning difficulties is
obvious from comments from reviewers, but we also did it at an
attractive price.

The HF128 performanoce ranks equal to or bettar than
imported receivers at twice ita price, and ita success
stretches around the world

Bo what did the reviewers say. I'll give you a few comments,
but for the full story why not send a stamped addressed

b

descriptive brochure with all the review comments inahuded.
Quotes

“What is particularly important is the fact that so much attention has been pald to RF and IF performance; areas so
lacking in many Japanese sets. Short Wave L will be particularly pleased about the many choices of
selectivity on AM." — Angus McEKenzie

“I tunad straight to the 40 metre amateur band to ses how it stood up to the battering from

high powered
propaganda broadcasters when attempting to resolve relatively weak amateurs striving to get contacts. The stmpls
answer was, no problem.” — Chris Lorek
“After an hour, drift was less than 50Hz in each inst This 18 comparahle with in much higher price
Handbook

classes™ — World Radio and TV

1mmmmmmmmmmmnmmmmmmwmmmmmmMMw w
much of its ipetition, 1 ding some rather more.” — Angus McKenzie mlort ave

“It's refreshing to find &  that does exactly what it olaims.” — World Radio and TV Handbook
The HF188 costs A3578 including vat. Need I say more? Receiver

LOWE ELECTRONICS LIMITED N = =

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone 069 580800 (4 lines) i
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Features: Advanced engineering from ICOM has produced the most sophisticated
Amateur HF transceiver on the market today, whether DX'ing, contesting or simply

® AC power supply enjoying top performance the IC-781 is a top of the line performer. A unique multi-
® Automatic antenna functional CRT disploysfreqqencies, modes, memory contents, operating notes, RIT,
tuner two menu and seventeen optional screens. The soft orange display also serves as a

. ; display for DATA modes such as RTTY, AMTOR and PACKET.

® M“"' function CRT The PAN display continuously indicates all signal activities and pile-ups with
display your operating frequency in the centre. Selectable frequency spans of 50kHz,
@® Twin passband tuning 100kHz and 200kHz. Vertical range indicates relative s;?ncl strength. Twin
® Dual-watch passband tuning with separate controls for second and third IF stages increases

. selectivity and narrows bandwidth, independently varies low and high frequency
® 99 memories response or functions as a IF shift.
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The IC-781 has a dual-watch function which allows simultaneous receive of
two frequencies in the same band. Balance controls adjust VFO A/B receive strength
levels. This feature is especially useful on Dx-expeditions or contests to check band @ SSB,CW, FM, AM, RTTY
activity or to tune in your next contact. The newly developed ICOM DDS (Direct Signal @ 160-10m /general
Synthesizer) system is incorporated to provide a fast transceiver lock-up time. This is coverage receiver
essential for data communication systems. ! Di

The IC-781 communication system includes a built-in 100% AC supply, high ® Directkeyboard entry
speed automatic antenna Iunir, iambic keyer, semi-automatic, or full QSK CW @ 150 watt output
break in to 60 wpm, audio peaking filter, RF speech processor, multi-scanning plus Kupto 60 wpm
much more. Look into the future of Amateur communications, ICOM products will be ®QSKupto P

sefting the pace others try to follow. For more information on the IC-781 contact ® CI-V communications
your local authorised ICOM dealer or phone ICOM (UK) Lid direct. interface
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South Midlands C

SCHOOL CLOSE, CHANDLERS FORD IND. EST., EASTI

THE FT747GX LOW COST HF TRANSCEIVER

% 160-10M HF TRANSCEIVER

% GENERAL COVERAGE RECEIVER
% ALL MODE (FM OPTIONAL)

% 0-100W OUTPUT (25W AM CARR.)
% CW NARROW (500Hz) STANDARD
% COMPUTER CONTROL CAPABILITY
% LARGE CLEAR LCD DISPLAY

* SIMPLE OPERATION

MD-1B8Base Mic ...................£79.00 MH-1B8 Hand Mic ... ...£21.00 FRB757 Relay BoX...........co.ee. £10.50
MMB38 Mobile Mount.............£22.00 FIF232C Interface .........cccounne. £75.00 FP757HD Heavy Duty P.S.U.£239.00
D3000568 FMunit.................. £39.99 FC757AT Automatic ATU .....£349.00 FL7000 500W P.E.P. Linear£1600.00
FP700 Standard P.S.U. ........£195.50 FAS14R Remote Ant. SW....... £80.00 SP767 Ext. Spkr.......ccoveeeenanne £69.95

FT747GX HF TRANSCEIVER RRP £659.00 inc VAT

LET THE RADIO DO THE TALKING!

We are pleased to announce a new series of FM
VHF and UHF mobile transceivers for the ama-
teur. The 45/5W FT-212RH and the 35/4W FT-
712RH. Smaller than their predecessors these
models utilize a new cpu with greatly expanded
features, most notable of which are 19 memories
and support for the DVS-1 Digital Voice System,
which can digitally record and playback from the
microphone or the receiver.

7 DB 5 | R P £349.00
F Wi x| SR £375.00.
FT212RH & FT712RH DVS1 Voice Memory Unit............... £79.00

N Ew FROM YAESU FTS12CTCSS Unit.......cccceevvrennene.. £60.38

EQUIP YOURSELF FOR THE DX SEASON
‘39% WITH THE

4%, FTT26R(2)
7% £699 .. i

Remember reading the VHF columns last year and wishing you'd been able to work some of those exotic call signs!! “Well now you can , SMC
have acquired from Yaesu a limited quantity of the last available stocks of the famous FT726R ataspecralpmeandallmesmdeF modules
Yaesu had left in Japan. Fnthan?BHmﬁ'lmeophonalﬁn HF and SAT modules and you are now equipped in one package with the
facilities for 2m 'ES’, tropo, aurora, etc, and 6m 'ES’ a‘ossbandDXandfulldupiexbetweenGmand10mw1thmlhavingtobuyaseparateHF
ﬂg'ThssaIlowsyoutocallCQonsoﬂ and tune around 28.885 for replies while transmitting!! But don't leave it too long as we have only limited
numbers of these sets left. If you miss out on this bargain you may miss out on the DX too!!

430/726 70 cms UNIT ... Spocial Offer £199* SAT/726 SATUNIT ............... Special Offer £59 *
50/726 6m UNIT ............... R ] 2122 HEUNIT couiisammeisaniie £269
MD-1B8 Base Mic ............. . €79 MHIB8  Hand Mic ......ccoooeimiiiiiiinniiiinnnnnn. £22

Specxaf offer on!y available when purchased with FT726R(2).

WITH 12 MONTH WARRANTY AND FREE FINANCE AVAILABLE

LEEDS CHESTERFIELD BUCKLEY JERSEY N. IRELAND BIRMINGHAM AXMINSTER

SMC (Northern) SMC (Midlands) SMC (TMP) SMC (Jersey) SMC N. Ireland SMC (Birmi Iamm& CoLtd

Nowell Lane 102 High Street Unit 27, Pinfold Lane 1 Belmont Gardens 10 Ward Avenue 504 Alum Road 1 Parade

Industrial Estate New Whittington, Buckley, C St Helier, Bangor Alum Rock West Street,

Leeds LS9 6JE Chesterfield Buckley (0244) 549563  Jersey (0534) County Down Bi B8 3HX Axminster

Leeds (0532) 350606 Chest. (0246) 453340 10-5 Tues, Weds, Fri 9-5 pm Mon-Sat 0247 21875 (021-327) 1497/6313 Devon EX13 5NY

9-5.30 Mon-Sat 9.30-5.30 Tues-Sat 10-4 Sat Closed Wed M;:u—!rl :n;"-ﬁr iltls-]l 918
wes-

Showroom open 9.00-5.00 Monday to Friday, 9.00-1.00 Saturday. Service Dept open Mon-Fri 9.00-5.00.
AGENTS: JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2942 EVE DAVID STENNING, G4JA, LOUTH 0507 604967
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ommunications ltd. YAESUS

EIGH, HANTS. SO5 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 477351

INTRODUCING THE FT736R rrom YAESU

The FT-736R is a solid-state, frequency-synthesised VHF and UHF
amateur transceiver mcorporahngm four band modules
covering the 50, 144, 430 and 1 MHz amateur bands. The
standard model provides 25 watts RF power output on the 144
and 430 MHz amateur bands in SSB, and FM modes, with
any two of the remaining three bands installable as o;mo (OS
watts output on the 50 and 1200 MHz bands). An 8-bit C
main microprocessor and 4-bit ifo mpmcessar provide excep-
tional digital integration and control: including selectable tumng
rates or mode-dependent channelized tuning in selectable steps
for each mode. Operating conveniences usually found only on HF
transceivers, such as front panel adjustable IF shift and IF notch,
a noise blanker, all-mode VOX and three-speed selectable AGC
are included. GaAs FET receiver RF amplifiers are provided in the
430 and 1200 MHz band modules. The innovative memory
system includes one hundred general purpose memories plus ten
full duplex cross-band memories, all of which store mode and
receive and transmit frequencies independently. In addition,
fourteen vfos are provided: two general purpose plus one PMS (Programmable Memory limit Scannmg on each band, two special-purpose full duplex vfos, and up to
four clarifier Jrenewer offset) memories, one per band. Each of the two full duplex vfos can be selected so that its receive and transmit frequencies and modes can be
dlsp&ayad and tuned independently, or finked to tune synchronously in opposite directions for satellite operation. You can retain twelve satellite uplink/downlink modes in
@&clal vos and ten full duplex memories at all times. Of course, metering of either transmitter or receiver parameters is selectable during full duplex communications.
operators, the FT-736R offers quick-changeover semi break-in and includes provisions for an optional internal electronic keyer and narrow (600Hz) CW crystal
hlter Naturally, with FM tr;_ewredommanl mode on the VHF and UHF bands, the FT-736R includes all manner of convenient features for both FM simplex and repeater
ration, special narrow FM mode (to cut adjacent channel interference in crowded areas% Automatic Repeater Shift when tuned to 2-meter repeater subbands and a
1 50Hz Burst Tone Generator is installed as standard. An enhanced CAT (Computer Aided Transceiver) System allows addition and customization of features and user-
designed controls from an external computer. The FT- 736R also includes a vr-switched DC supply line for masthead preamplifiers, activated from the front panel, and
digital input connection di to the modulator for high performance packet radio tnc interfacing. Optional add-on accessories include the TV-736 Amateur Television
Modulator/Demodulator for ATV operation, FIF-series CAT Interface Units, SP-767 External Loudspeaker, FMP-1 AQS Message Processor, and FVS-1 Voice Synthesiser
and FTS-8 CTCSS Tone Squelch Unit (both mount internally).

OPTIONAL ACCESSORIES
FEX 736/50 50MHz module £239.00 XF455MC 600Hz CW Filter £60.00
FEX 736/1.2 1.2GHz module £425.00 SP767 External Spkr c/w Audio Filters £69.95
FMP-1 AQS Message Processor ¢/w display £189.00 MD-1B8 Desktop Microphone £79.00
FTS-8 CTCSS Tone Squelch Unit £45.00 MH-1B8 Hand Scanning Microphone £21.00
FVS-1 Voice Synthesiser Unit £33.00 FIF232Cvan CAT/INC Interface for Packet & CAT £T.B.A
Keyer Unit B Internal lambic Keyer Unit £15.95 FIF232C CAT Interface for RS232 O/P £75.00
TV-736 Fast Scan TV (ATV) Mod/Demod Unit £159.00 FIF65A CAT Interface for Apple Il series £60.00

FT736R rRPr. £1450.00 c/w 2m & 70cms.

%o OFF JAYBEAM

Nomal  Oifer
. Pice  Price
-, HO2M  Halo head only 0A 082
-~ HW2M  Halo with 21t mast £150  £10.93
UGP2M  Ground plain folded radiator £1696  £16.11
C5/2M MK2 Vertical Colinear 4.8dbd £9085  £86.31
LR12M  Vertical Colinear 4.3dbd 3205  £36.05
LR22M  Verlical ommidirectional £206r 2813
Due to the strong pound and our special purchase we can now offer for a limited period up to 15% discount ~ [W22M 3 Bemert Yool 730 e
on their range of antennas and 10% on their larger rotator Ham V. Buy now whilst stocks lastwghum LWI0ZM 10 Element Yagi 10.50bd 980T £2759
January 1st they increased their prices and if the dollar recovers prices could go up by 30% to 40%) LWI62M 16 Element Yagi 13.4dbd 4258 £AD.42
PEM102M 10 Blement Parabeam 11.7dbd  £5450 £54.63
Offer ofet PBM142M 14 Element Parabeam 13.7dbd  £2045 £86.64
Prics cﬁg <o 042M 4 Element Quad 9.4dbd £37-68  £35.24
12AV0  Vert. 10-15-20M 2885 £ 7.0 : pE0  QGoM 6 Element Quad 10.9dbd £48-5 £46.16
148V Vert 10-15-2040M 10600 £ 9500 ©£3.75  105BA 5Bk Vagi 10M  £30000 £187.00 £305 D52M  Sover5siotfed Yagi 10.0dbd  £3983 £32.23
BT TP corm cuss mrs B dBe v o%w emw 9% gD, SO R OINTEY 0 e
18v Verl. 10-80M 155BA 5 Ele. Yagl 15M £335-600 £288.00 £590 AXYM 8 Element crossed Yagi 9.5dbd 4500 BT
; i 1015 L4850 £8H6 00 2038A 3 Ele. Yagi 20M £26500 £23300 f£400 10XYZM éﬂmm'ﬂ'&i 108dbd  £5550 g
M 520500 £254.00 £450  204BA 4 Ele. Yagi 20M £42060 £357.00 £7.30 ml .ummcm 2ww:’ym’“"w f,?éﬁ'mm‘ mmar S415
. Yagi 10-15- i 5 i
MG 2 T (27060 £249.00 f450  N5BA 5B Yogi2OM  S49900 £425.00  £9.40  PMHAZM 4 Way hamess for 2 Metres £600  £34.96
EX14 5 Bl 10-1520M b zrlsu DB10-15A 3 Ele. Yagi 10-15M  £20900 £199.00 £4.80
W70 Bhimowr M 990 11800 f650 AR Famous Bel Type £125.00  Fiee  JAYBEAM AM/EM
THSMK2 5 Bl 10-15-20M C45.  Medium Bel Type kN bw o, 4M/GM Dual Band 4 Ble £UZER £111.99
TH7DXX r Ele 10-15-20M W B0 0 Ham HeayOuyBel  £36900 ©329.00  Free gy gy 4 Be 7080 £4945  £46.98
500 £569.00 £770 12X Very Heaw Dury 4YAM  4M 4 Ele 7dBd £4g5¢  £35.81
108A 3 Be. Yagi 10M £00-00 £ 89.00 £395 Bell £440-00 £399.00  Free PMH24M  4M 2 Way Phasing £20:6F £10.83
Prices & availability subject
mmmw& notice. FREE Ism"‘EI(l:LllleHI'J"CE eHY GUARANTEE
FREE FINAN ELIV i
On many roguar pried fems S ofers. Fron Intariink dulivery o major squipment. mhmmwwpm
Free finance (on invoice balances over £120) 20% down and the Smal tome. Plogs, Sockets. ek, by post €175, Arennas, Daily contact with the Yaesu Musen factory.
batance over & months or 50% down and the balance over a year. Wﬁm&w upmsou s W Tens of thousands of spares and test equipment.
You pay no more than the cash price! W mn%ummwm Twenty-five years of professional experience.
Details of efigible items available on request. Same day despatch whenever passible. @ 2 years warmanty on regular prices Yaesu products.

Practical Wireless, March 1988 T



C.M.HOWES
COMMUNICATIONS

NEW! 2M and 6M GONVERTER KITS

If you have a receiver that covers the 20M amateur band, you can
use it to monitor the 2 and 6 Meter bands by adding the new
HOWES CV220 and CV620 frequency converter kits to your
station. Suitable for use with our popular DcRx20 receiver kit,
these new converters can also be used with any general coverage
communications receiver (no modifications to the receiver are
involved, they simply connect extemally to the antenna socket).
An excellent constructional project could combine these two new
kits, together with one of our DcRx20 SSB/CW receiver kits. This
will give a great little monitor receiver covering three of the DX
chasers most favoured bands. A really cost effective way of
enjoying the “weak signal mode” DX on 2 and 6 meters, together
with the most popular HF DX band.
CV220 or CV620 kit: £17.50 Assembled PCB module: £23.90

HOWES FINISHED EQUIPMENT RANGE

HC266 2M to 6M transverter. 10W RF output with ALC,
VSWR protection and very low harmonics. Case specially manufac-
tured to high standards by computer controlled machine tools. 1 to
5W drive level standard, 5 to 10W drive available as a no cost
option. Operators handbook includes block and schematic dia-
grams. HC246 4M output version may be available by the time you
read this. Price including post and VAT: £178.90, nomally
available off the shelf from us, and from selected retailers.

HELPING TO BUILD YOUR STATION

Eydon, Daventry,
Northants NN11 6PT
(mail order only)
Phone: 0327 60178

OWES KIT RANGE includes:

Dcix20, Dchxd0, DcixB0, DeRx160 SSB/CW Receivers  £15.30

CTX40, CTXB0 QRP CW Transmitters for 40 and 80M  £13.40

MTX20 10W CW TX for 20M £21.9

CVF20, CVF40, CVFB0 VFOs for above transmitters £9.90

HC220, HC280 2M to HF transverters, 10W output £52.50 £83.50
CSL4  Dual bandwidth SSB/CW filter for DcRx £9.90 £15.90
ASL5  Dual bandwidth fiter for “black boxes” £14.90 £22.50
TRF3  Shortwave Broadcast receiver £14.50 £19.90
CTU30  HF bands ATU for receiving or 30W TX £24.90 £29.90
SWB30 SWR/Relative power indicator, 160 to 2M £11.90 £16.50
CM2  Quality microphone with VOGAD £11.20 £15.20
AP3 Automatic Speech Processor £15.90 £22.80
b1} Sine-wave side-tone/practice oscillator £8.60 £12.90
XMt Crystal Calibrator with 8 marker intervals £16.80 £21.90
All HOWES KITS include a high quality

glass-fibre PCB with screen printed
parts locations, full instructions and all
board mounted components. Tuning
capacitors to suit our receivers and
VFOs (except 160M) are available at
£1.50 extra (DcRx needs two, TRF3 and
CVF need one).

A copy of our free catalogue and
information sheets on any products you
are interested in available for an SAE.

Please add 90p P&P for kit orders.
UK delivery is normally within 7 days.
73 from Dave G4KQH,

Technical Manager.

BARCLAYCARD

LAKE ELECTRONICS .

QRP KITS AT QRP PRICES

mummmmumﬂumm

Ithas tull coverage, Top Band to 10 metres. A more
in SWR have a QRP ATU ol

LAKE ELECTRONICS. 7 MIDDLETON CLOSE, NUTHALL, NOTTINGHAM NG16 1BX
or ring Alan, GADVW on (0602) 382509

R.A.S. (Nottingham)

G6XBH - -
ciras Radio Amateur Supplies
GBUUS Tel: 0602 280267
Visit your Local Emporium
Large selection of New/Used Equipment on Show
AGENTS FOR: ACCESSORIES:
FDK. Welz Range
AZDEN i Modules
ICOM Adonis Mics
YAESU Mutek Pre-Am
ALINCO Barenco Mast
KEMPRO DRAE Products

BNOS Linears & P.5.U.'s
AGENTS FOR CELLNET AND VODAFONE RADIOS
AERIALS, Tonna, Halbar, New Diamond Range of Mobile Whips, Jaybeam
BRING YOUR S/H EQUIPMENT IN FOR SALE
JUST GIVE US A RING
Monday: CLOSED Tuesday-Saturday: 10.00am to 5.00pm

3 Farndon Green, Wollaton Park, Nottingham NG8 10U
Off Ring Rd., between A52 (Derby Road) & A609 (llkeston Road)

CRICZZZD0D

It’s no secret!

. that there is a real difersnce at

Etectronics. That's why you
should never be without the
CRICKLEWOOD  ELECTRONICS = COM-
PONENTS MTALIJGI.IE. far lllm vlrlm

required). You have nothing to lose.
CRICKLEWOOD ELECTRONICS LTD.

@ Crickiewoed Broadwey NW2 XET.

01-450 0395 & 01-452 0161
ALL MAJOR CREDIT CARDS ACCEPTED
Telex 514577 Phone or writs todey

RADIO COMPONENT SUPPLIERS mol. 20767
mmﬂmtm.h?mm Lamoudl-l.a_ﬁten.
with CW, SSB, AM, FCO faci Aerial 80 %LBII:WB‘L

OVER COAX RELAY 24 Volt Coll @ £10.00.
ARI-CAP DIODES (' 25 HF PIN DIODES Untested (@
ENDED 100kHz CRYST! @ E1.00. B7G TYPE 100z @ £1.50, 1

OXAJ 1MH:G' nm. 10XAJ 600kHz @
HIGH o VER MICA CAP. A‘%Sm1ﬂf 18pF, 27pF, B2pF, 120pF,

All (a
Lfﬂ%mm‘ No. Mm@h

AERIAL TUNING UNIT 1 b 30MHz. For mcmmmom@m
2N3553, Al @ 85p each. BEW16A @ 75p.
EX-EQUIPMENT WIDE BAND UHF PRE-AMPS With BFR91 Transistors @
EX-EQUIPMENT WIDE BAND UNF PRE-AMP Wih One BFRS1 and 240 Vot Power
A SPACED VARIABLE CAPACITORS With SM Drive 200+300pF @ £2.50, 330-+400pF

£2.50.
T CRYSTAL FILTER 1.4MHz BW 3kHz @ E2.95 each.
WOOD AND DOUGLAS KITS AVAILABLE BY POST AND FOR CALLERS, AND CM.
KITS STI D ALSO. ACCESS AND BARCLAY CARDS

HOWES COMMUNICATIONS
ACCEPTED, P.P. 60p UNDER £5, OVER FREE.
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Compensator-

Up-Down Hand Msc 8-Pin 500 Ohm
Hand Méc 6-Pin 500 Obm

Desk Mic with buitt-n Pro-amp
IMobile Microphone with control box
(up/down eic.) 6 or B pin
2M Mulimode (mobile)
DCL option for TRTS1E
2M Base Stations
Dedwe Headphones
Mobile External Speaker

Headset Unit with VOX for TH21E/41E/2600/3600E32.91
Rubber Rexible Antenna for TR2400/2500/26006 9.87
Talescopic Whip Antenna for TR2400/2500/2600€ 13.74

"
-

RESSSSRSFBBFEFIIEIVEI TP

S8S3S% =883 ZLEEEBLBEEE383885838 =

RUBIASED

4.
mini handhetd with LCD display SW  249.00
Toerns mini handheld with LCD display 5W 269.00

BES s

SBoTE

msm?m:

'YAESU FT101Z HF Transceiver. VBT

ICOM IC735 HF Transceiver. Excellent cond. ..
TEN-TEC Corsair with matching PSU, only 6 mihs old el
(AR2002 VHF/UHF Scanner 2 mihs old u.e
YAESU FRGOS00 VHF/UHF All Mode Scanner. Exi. N
SONY ICF Pro 80 HF/VHF/UHF Handheld Scanner (as e
m?&mmm1w =5m
mmrmmmmuhw&d;

%ﬂmuw.n—nm
MML144/1005 2M 100W Linear 10W input

8500
MML14430LS 2M 30W Linear 1 or 3W input e

SEFFIIIT
88883888

8888 &

=

— Receivers—

Trio R2000 HF general coverage receiver

Trio VC10 VHF converter for R2000 118-174MHz
Trio RS000 NEW HF general coverage receiver
Trio VG20 VHF converter for R5000 108-174MHz
Yaesu FRGBB0O0 HF COVETage receiver
Yaesu FRVE300 VHF converter for FRGBS0O 118-175MHz
lcom RT1E HF general coverage recerver

icom RC11 remole control unit for ICR71E

AR200Z VHF/UHF scanner 25-550MHz and 800-1300MHz
FRG3500 25-950MHz

(888 18887 888isiesgssss

unit for R7000
RS37S Air band portable. Tunable 118-136MHz

RS5 VHF/UHF Airband Receiver. 50 memory channels, memory scan,

scan with RS232 interface 249.00

Jaguar BJ200 MKII. Hangheld VHF/UHF Scanner 0

HF125 HF general coverage receiver DJOKHz-30MHz (Made in
Brita) kX

SRIGHRIBITIBI
8888828888888

46.00
542.00
459.00
Bem .
2.0
20

nis

nes
an
.29
0.as
6.99

17.3
“m
.0
..

erial Rotators

ERBETEEET
gg888388

Telephone

32 interface. 12V operated
NEW FAX option for existing P232 users (includes new manual)49. 95

PA7/CB4128. Cartridge, overlays, cable, handbook K]
PKB7/BBC-B & Master. E-PROM, overlay, cable, handbook  35.00
| NEW FAX-1 Radi Facsimile Weather Map demodulator with doubls
receive facility. mes
CD660 Data Recoiver for CWRTTY/TORAMTOR/

ASCH maq
As above but with built in LCO disply ~ 327.77

"®.00
1.8
58.50

=1

sseEss 88

EERE

gE38E 3338

==2ST=Z93

888 & BEEEE 3 LBBEEEEE

i

FEEEE
i 33
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i
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"3R85 |
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E
wimwuis? B gy

1o
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SPEND UP TO £1,200 INSTANTLY WITH A PHOTO ACOUSTICS LTD. CREDITCHARGE CARD — APPLY FOR DETAILS
PART EXCHANGE WELCOME, ASK FOR KERRY G6IZF OR ANDY G4YOW
RETAIL SHOWROOM OPEN TUESDAY-FRIDAY 9.30-5.30, SATURDAY 9.30-4.30

m Goods normally despatched within 24 hours. Please allow 7 b
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T

1 Western Parade, West Street, Axminster, Devon, EX13 5NY.
hone: Axminster (0297) 34918

=Reg Ward & Co. Ltd.
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STOCK ITEMS USUALLY
DESPATCHED WITHIN 48 HRS.

OFEN TUEB.-5AT. §.00-5.30
(CLOSED MONDAYS)
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(IF REQUIRED). ALL KITS
ALL COMPONENTS,
FULL SPECIFICATION.
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ELEMENTARY MATHEMATICS!
The problem: The solution: ALINCO!

I want to operate 2m and 70cm mobile. I DUAL BANDER
want full duplex facilities so that 1 can
transmit on one band whilst listening on

the other. What are my choices and whatis % 2M/70cm
the best solution? * 25 Wats £449!
* Full Duplex
2m FM transceiver £300.00 * Built-in Diplexer/Dual VFO
70cm FM transceiver ~ £350,00 * Small size/21 memories
Wh about this transceiver other th ise? Th ALINCO ALD-24E has brought the of
2m/70cm dupiexer £26.00 dua? m& t(:a‘;t ;mcet that mak::il arsterl'!k::g:?ion wetnl':‘; metre only rig. Just think of t pkmsﬁ of

F———————_ being able Ft&:c}:ﬁtl ﬁrg 81- 70cm “;;l;}sw press o;': bll.ltlon. No aerial switchig lduplexer bl.nill]l in) and full dn%h;
'otal cost bove: £686 ration. actual two completely separate transceivers built into its small case measuring 5.
T ofa * 00 t;pg_ X 6.?; It has a!ll the fe(;t:mof the ALR-2E }sg:s_ ble?lgw }-rzt a;‘ h;n sg::}%’zmer its wmpecl;;iors. \::rtmi‘:e]d
+ mention the optional extended receiver coverage o at no extra charge, then
;L?:e:m are based on typical market evcryat:'ody would want one! So we thought lh%el we'd simply invite you to send for the full ﬂﬂt’;guer brochure
. instead.

THE RADIO COSTS
p £249

THE SCANNER COMES

FREE! The ALX-2Eisatrulypock- gy =,
et transceiver. Capable of 3 -
% 25 Watts FM  * Rx 138-174dMHz watls output it covers the g

= + Mini-si full 140-150MHz using the

o * 21 Memories Mini-size familiar thumbwheel  dial.
ALINCO products are hitting the market in a big way. And the ALR-22E must rank as today’s best buy. f::r‘l';fs s::;f::i:e Fiemory.
When you buy the ALR-22E you don't just purchase a 2 metre mobile, you purchase a vhf scanner as | e Sanming Prions.
well. For no extra cost we will extend the frequency coverage to 138-174MHz. All this for a price that puts m,?; shift etc. Supplied
the competition in the shade! Features include 21 memory channels, programmable scan, priority channel complete with nicad :
options, programmable splits, reverse repeater button, dual speed scanning, optional delay, back-lighted AC charger, 12v DC Cm- .

LCD display, dual vfo, lithium battery back-up, 25/12.5kHz steps, mini size measuring 5.5" X 1.5" x 6.5", er, and helical. Accessories
up/down microphone control, quick release mobile bracket plus mounting hardware, superb sensitivity, 5 available include case, car
watt low power position, manual or electronic tuning, 12 months parts and labour warranty etc. With a cigar adaptor, head
specification like this we suggest you phone for colour brochure, today. mic, various batt. packs etc. ©

s

BASE STATION OR PORTABLE SONY ICF 2001D
1
IT’S UNBEATABLE VALUE! ulpions, . - 18
76-108MHz 118-136MHz # 0152 2Mt:

> . * 108-136MHz
— 5 %* 140-174MHz

i

reputation for performance at a competitive
price. No other portable can match its
specification, and it performs cqually well as Securicor

The Sony ICF 2001D is rightly eaming a £329
Free

a base station. Digital readout to 100Hz and £247
switchable filters for AM and SSB plus com-
prehensive memories make this the number one choice, Dual Free
speed tuning, scanning, synchronous detector, RF gain control, At Securicor
c_xlcmn.l ant. socket etc., all go to make the most comprehen- B o
sive package available at anywhere near this price. Send for : The Sony Air-7 has righlly camed the
colour brochure. AN-1 Active aerial £49 + £2 pp | reputation as one of the best hand-held
ETare
scanners on the market today. Its superb
EEREEDRRION |-
tion have proved a winning combination.
: And it is not only enthusiasts who have
HF OCEANIC realised its potential, a number of govern-
AIRBAND ment and professional organisations are

ing them too. Fea include digital
COMMUNICATIONS | (o8 e on. Ko e e

scanning, delay, priority, lockout, key-

Complete updated and expanded, lock, illuminated dial etc. Send today for

‘this new 1988 edition provides a the full colour brochure.

comprehensive list of frequencies

and editorial about this fascinating VHF/UHF AIRBAND

subject. Covering both civil and

military users, the latest edition of FREQUEN_CY Gl._lII?E

this popular guide will tell you all A complete list of aviation

you could ever wish to know about, frequencies offcn{tlh& ‘:‘;n“-ht:‘r-}wr pl.::;ts A
Complet ted and revised to J 1988, this new edition is | this fascinating subject. The large proper manual with text a 0s
packed \u:}tyh uﬂfed‘kmd of information most enthusiasts ask for! The entrics | A4 format s professionally typeset “t"‘d free sggﬂfmm of the latest
are divided up into band allocations and full details of mobile and base | and provides rapid access to the chanaesﬁm waste momn:v on
station splits are provided. Professionally printed and g5 g5 complete HF aviation network. g ”Paftms bam‘r; Gﬂiw proper
illustrated, this is the UK’s only comprehensive guide and s book rgain price.
offered at a sensible price. Available now from stock. p&p £1 | £350 + 70p p&p Price £5.95 + 90p post.

RETAIL & MAIL ORDER:- 18-20, Main Road, Hockley, Essex SS5 4QS.

MTE ; : Tel: (0702) 206835, 204965
® RETAIL ONLY:- 12, North Street, Hornchurch, Essex RM11 10X.

Tel: (04024) 44765
Visa and Access bv telenhone. 24hr. Answerohone.
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WR’T E ON . . . the page where you have your say |

Novices—Yes or
No?

In answer to Chris Charles’
letter in January 1988 PW, |
realise that he does not
understand the privileged
position of the radio
amateur.

The radio amateur is the
only person, who is allowed
to transmit, who does not
have to use type-approved
equipment. Everybody else,
such as CB, PMR (private
mobile radio), yachtsmen, -
etc., must use type- ¢
approved equipment; this is

| goes on inside his

equipment. This enables ;
him, hopefully, to be able to-
build or modify equipment to
be used on our bands.

| must admit that | myself
did not realise this for many

.{'years after gettingmy -
| licence. Maybe it should be

written into the bookson
how to get a licence,

Itis only since s.s.b. took
overfroma.m.that =
commercial rigs came onto
the marketinlarge =
quantities, almost ousting
home-brew, although the
latter is making ajeomsback,
especially in the QRP world.
Remember that your all-
singing, all-dancing, top of
the range, very expensive
Japanese transceiver is not
type-approved. If they had
to be, probably their desugna
wouldn’t changeso -
frequently. (And they would
cost even more than they do
now, as type-approval testing

why they just pay afeeto | isavery oxpamar’wopa‘awn
use their equipment, and indeed.—Ed.} :
why the radio amateur - © With regard to the drmng

[ their rigs but do not know
‘| what goes on inside the

black box. All cars are type-
approved, and after three
yaarstheynaedncheckon ;
their type-approval: it' s ;
called the MOT Testl

If Chris were to design aﬂd

. build a car and attempt to

put it on the road, he would

| find that he needs to visit the
| police for them to check that

it meets the Vehicle
| Construction and Use
| regulations, i.e. type = . -
approval. 0
So really, we radio

| amateurs are lucky that we

can use almost anything to
get on the air, without :
| requiring type-approval. |

: 'corusider that taking the RAE

and Morse examinationsis a
small price to pay forthe = -

freedom it gives us. Let us

hope that Chris passes his

examinations and joins us.
One final point, andone

that is often overlooked, is

Sir,
There has been some
discussion recently about

'. the merits (or otherwise) of

introducing novice licences.

" | Rather than releasing

unskilled novices in an
already overcrowded
spectrum, would it not be a
good idea to revive the old
“*artificial aerial’’ licence?

In 1937 | was licensed as
2ARN and then had a whole

| year in which to learn (mainly

by making mistakes) about
designing, building and

| operating receivers,
transmitters and frequency
measuring equipment. All
this was done without
disturbing other users of the
air and the resultant
experience far outweighed
any amount of book
learning.

In those days there was
no technical examination but
licence conditions were very
restrictive. | was permitted,

‘test reference, this is of
course analogous to the CB, |

passes a technical :
examination, so that he has
some knowledge of what

PMR users, etc. They use . i

that amateur radiois =~ | on passing my Morse test,
controlled by intamational | to use only crystal-
requirements and not just | controlled c.w. ona
natlonai ones. frequancy of 14.380MHz
J. P. O&‘wcy G3RMA with a power input not
. Paignton | exceeding 10 watts. Also

PW COMMENT :

Thanks a Billion

LOOKING AT SOME OF THE STANDARDS AND ABBREVIA :
TIONS which we use in radio and electronics, and outside, lam
sometimes driven to wonder why on earth some of them were
_adopted, or were even dreamed up in the first place. Take, for
example, the multipliers which we use with units of resistance,

capacitance, frequency and so on. it would seemingly have

been so easy if all the multipliers greater than ““one’’—kilo,
mega, giga, etc., had their abbreviations in capital letters, and
all the multipliers less than “one’’ — milli, micro, pico, etc,, in *
small letters. Then there would have been no confusion even
for beginners, but nol

| can see there was a problem having both milli (x0.001) and
micro (x0.000001) starting with the same letter, and that was
fairly neatly got round by using the small letter “’'m"’ for milli,
and the Greek letter “’p'’ (mu) for micro, though for old-timers
used to seeing the abbreviation "'mfd"’ for mcmhmd itwas
perhaps not quite so straightforward. th

But why, oh why, did the powars-that be lay down thatfora
few of the multipliers greater than “‘one’’; the abbreviations
should use small letters. In radio work, the most commonly

seems to be no logical reason for it.

Of course, if it had been K" for a thousand ﬂ\ecomputer :

industry would have had to find a different abbreviation for the
so-caller “‘binary’’ thousand, by which they describe memory
capacities. The K" is actually 1024, which is equal t0 21, the -
number of different states which can be assumed by a chain of
.- 10 binary (2-state) circuits. The use of the capital *’K'* for this
' purpose originated in the USA, but has since been &ﬂomd by
. the British Standards Institute for usein the UK. -
Another somewhat confusing set of rules resuited from tha
Sl (Systeme Internationale) system of units adopted at an

'8 > eonfuamforeveraﬂar? i
international weights and measures conference way back in |

: .'3'_:1948 and intended to raplaoe the aarierCGS {oemirnetre —

gram — second) and MKS (metre — kilogram — second)

o systems of engineering measurements. In the Si system, units

- which are named after famous persons are abbreviated to a -_"

i5 capital letter, but start with a small letter when spelled out in

full. So, we have “‘H’* which stands for the unit of inductance,
_ the henry, which was named after Joseph Henry. Similarly we =
‘have the volt (V) named after Volta, and the ampere (A) namecl

__after Ampere.

S| units which are not named after famous pwpb m
- generally abbreviated to a small letter, so that a metreis “m"
and a second is 's’’. Watch that last one, though, because a
capital 'S” stands for a siemens, the unit of conductance,
. which used 1o be called a mho. Mho, in case you haven’'t come
across it before, is ohm spelled backwards, and the uhm is the
unit of electrical resistance, which is abbreviated to "'Q", §
‘Greek letter omega. Mathematically speaking, oonductancsiu ;
- the reciprocal of resistance, which ladtothe ciassnc statement -
“ that ”'Two ohms equals half-a-mhol” - ;
Engineers and scientists aren’t the only ones who have to

- contend with strange and illogical units, though. When | went -
_ |° 1o school, we were taught about units, tens, hundreds,
used is “'k’* meaning kilo txlOOO}.vetmga{ﬂOOOOOOHsa
capital “M", giga (x 1000000 000) is a capital “G", etc. Thom

thousands and so on, and for really big numbers like the '
" population of a country there were millions. For absolutely

- enormous numbers, like how many marbles or conkers you

© owned, there was that fabulous thing, the biflion! And a billion

- was a million millions. But not any more — the Americans, it

" seems, were the first to decide that they would call a paltry
‘‘thousand millions a billion, and now this misuse of the word"
has spread across the globe in the world of high finance. There
* was already a perfectly good word meaning a thousand million

.- —amilliard, and I've also heard the gillion (stemming fromthe

 multiplier giga) used. So why on earth take an accepted word

like billion and reduce its value a thousand-fold with a risk of
~ Geoff Amold G3GSR
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before getting final approval
| had to submit to the Post
Office (as the then
controlling authority) a
circuit diagram of my
transmitter and a certificate
verifying the accuracy of the
crystal to be used.
| am not suggesting a
return to such strict control,
but | think a year of practical
use and experiment, using
dummy loads, for each
prospective radio amateur
would be of benefit all round
and would ensure that each
station going on the air for
the first time would be
competently operated.
Frank Spencer G4AH
Bournemouth

Sir,
| used to be one of those
people who was
vociferously against the
introduction of a novice
licence in the UK. | saw it
becoming the demise of
amateur radio, but | now
subscribe to the opposite
view.

Our hobby desperately
needs the enthusiasm and
youthful imagination that a

novice or student licence
(call it what you like) could
bring to amateur radio.
Unfortunately there are
many amongst us whose
draconian and short-sighted
vitriol would suffocate any
such innovation. These
same people would rather
see amateur radio become
an elitist cligue—we must
reject this retrograde
ideology.

The world-wide
phenomenon that is
affecting our hobby here in
the UK, in other words the
proliferation of the old
instead of the young, not
forgetting the ubiquitous
black-box syndrome, must
be reversed.

Perhaps we all need to be
more visionary with regard
to our hobby, and throw off
the shackles of negative
thinking, because the future
of our wonderful hobby
deserves nothing less.

R. J. Howes G40OWY
Weymouth

Sir,
As a regular reader of PW |
have read with interest the

many comments raised over
recent years with regard to
the implementation of a
novice licence for use on the
amateur bands. Surely the
main and true reason for this
outcry is from those who
wish to gain access onto the
bands with the minimum
possible prior personal
effort.

| studied for a complete
year including attending
night school, and this not
only gained me my “B"
Class Licence, but just as
important made me value
and respect Amateur Radio.
Should Chris Charles of
Cheadle want novice radio
why doesn’t he try 934MHz
CB. | for one would be only
too pleased to give him a
QSO0. Yes, | still use 934 and
find it a marvellous band to
meet the novice or people
who are wanting to further

their basic knowledge of

radio communication.
R. W. Bygrave GTPLW
Didcot

Thank You!

| would like to say thank you
to PW and to the two friends
who kindly sent me
information on my query

- concerning the Trio Model

9R59DS Communications
Receiver.
| received two replies but
unfortunately no addresses
where | could write to thank
them personally. One was D.
C. (Pete) Morris GW2FVZ,
the other person just signed
himself Roger (postmark
Rotherham, S. Yorks). To
them both and to you for
your kindness | express my
thanks and appreciation.
A. Wilkinson
Glasgow

OURSERVICES

QUERIES

 We will always try to help readers hairing

difficulties with a Practical Wireless project,
- but please obsarve the followlng slrnpls
..:rules

'I We cannot give sdwce on modrﬁcmims
‘to our designs, nor on commercial radio,
TV or electronic equipment.
2. We cannot deal with technical qusnss
- over the telephone.
3. All letters asking for advice must be
' accompanied by a stamped, self-ad-
dressed envelope {or envelope plus Inter-
national Reply Coupons for overseas
readers).
4. Write to the Editor; 'Practical ere-
less”’, Enefco House, The Quay, Poole,
Dorset BH15 1PP, giving a clear descrip-
tion of your problem.
- 5. Only one project per letter, please.

COMPONENTS KITS
AND PCBS

Components for our projects are usually
available from advertisers. For more diffi-
cult items, a source will be suggested in
the article. Kits for our more recent pro-
jects are available from CPL Electronics,
and from FJP Kits (see advertise-
ments).The printed circuit boards are
‘available from our PCB SEHVICE (see
page 50 of this issue).

CONSTRUCTION
RATING

Each constructional project is grven P
rating, to gulde raaders as to ita :

complexity: Sl L S
Beginner

A project that can be tackled by a begmmr '
who is able to identify components and |
handle a soldering iron fairly competemly ;

Intermediate

A fair degree of experience in building

electronic or radio projects is assumed,

but only basic test equipment is needed to

complete any tests and adjustments._

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.
Definitely not recommended for a beginner
to tackle on his own.

- BACK NUMBERS AND

BINDERS

Limited stocks of most issues of PW for
the past 18 years (plus a few from earlier

years) are available at £1.30 each, includ-.
ing post and packing to addresses at home
and overseas (by surface mail).

Binders, each taking one volume of PW,

are available price £3.95 to UK addresses,
or overseas, including post and packing.

Please state the year and volume number :

for which the binder is required. Prices .
include VAT whera appropnata AL

‘ SUBSCRIPTIONS

. Subscriptions are available at £14 per

| CLUB NEWS e
- Hf you want news of radio club activities,
. please send a stamped, self-addressed
“envelope to Club News, “Practical
Wireless"”, Enefco House, The Quay,

Poole, Dorset BH15 1PP, stating the

=county nr coumies you're imarested in.

ORDERING

Orders for p.c.b.s, back numbers and‘-
binders, PW computer program cassettes
and items from our Book Service, should
be sent to PW Publishing Ltd., FREE-
POST, Post Sales Department, Enefco
House, The Quay, Poole, Dorset BH15
1PP, with details of your credit card or a
cheque or postal order payable to PW
Publishing Ltd. Cheques with overseas
orders must be drawn on a London C}eaﬁ ;

| ing Bank.

Credit card ordars (Access. Mastarcard

“Eurocard or Visa) are also welcome by

telephone to Poole (0202) 678558. An
answering machine will accept your order

. out of office hours

annum to UK addresses and £18.50 over-
seas. For further details, see the an-

- nouncement on page 51 of this issue.
~Airmail rates for overseas subscﬂpuons_.'
; canbaquotadonrequest p
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NEWS DESK ... compiled by GALFM and G8VFH

Anybodyundenheagsof
18, who has made wavesm

‘increase awareness of
amateur radio amongst
_young people and h!ghlight
the skills and benefits that

participation in this umquo '- _-ﬁ_:

actmtycan bring.

« The £250 prize will be

awarded to the person
‘judgedto have madean

individual contributionof =
- outstanding merit, (between

1 April 1987 and 31 March
- 1988) in any area of amateur :

-radio. This rmght include
“technical innovation, ~
‘exceptional operating skill, -
'successin promoting
amateur radio to a wider
‘audience, the fostering of -

‘work for the handmapped
oremergency .

-that the prizegiving will take

place at the RSGB's national

~convention in July 1988.
. The winner will also spend

‘a day with the Departmant s

“Radiocommunications.
- Division learning at ﬁrsté__'_ 5
_hand about the varied work
of the Department in ﬂ'le i
“radio field.
The closing date 's 31

‘March 1988. Apphcaticms or

nommatlons must be sent

'Arnatew uf the Year Awattl '
Raviy o o
% The award smnaorad by__.,_
‘the DTl as part of the 76th
_anniversary celebrations of

‘the RSGB, is designedto

.3 Mobile
‘international goodwill, soctal 2

Switching

Regulators

- communications. It is hopod

A range of ruggedised d.c.
to d.c. switching regulators
is available from Avel-
Lindberg. The solid-state
components are
encapsulated in resin and
packed in an all-steel case,

~ | as a protection from any

hostile environmental

.+ conditions such as water,

oil, sand or other deleterious
substances.

The combinations of
input-to-output voltage
include 12V to 12V, 12V to

|24V and 24v o0 12V dec.

virtually any situation where
a battery or d.c. generator
does not match the input
voltage requirements of:
Celinet radio-telephones in
vehicles, navigation or
communications gear on
small boats, etc.

High frequency switching
technique (100kHz) enables
efficiencies of typically 80 to
90 per cent to be achieved in
very compact units. The 50
and 100W versions
measure 140 x 76 x 34mm,
the 200W units measure
140 x 184 x 34mm and the
300W version 140 x 255 x
34mm.

AMSAT-UK
This is'the Radio Amateur
Satellite Organlsatlon of the
United Kingdom.  © =
Donations from a
members are due on.
January 1 each year.

Sec. wnhansase
Members may deposit six

ICPUG

The Independent
Commodore Product Users
Group has recently started.
They will be covering all
parts of computer
communications and
hopefully will find some
more uses for computers in
fields that have not yet been
covered.

There is an ICPUG
magazine and they would
welcome input from anyone
who has a Commodore.

They are working on a
small public domain
software library and are
looking for any software
which people may think will
be useful.

For further information on
the group, contact:

7?:9 Secmtarv More information can be | Jack Cohen,
"RSGB. (ks | The range also includes O to | obtained from: 30 Brancaster Road,
Lambda House, 50W, 100W, 200W and Avel-Lindberg Ltd., Newbury Park,

Cranborne Road, 1 300W output power ratings. | South Ockendon, liford,

Potfm Bar EN6 3JE ... ‘| Applications cover Essex RM15 5TD. Essex IG2 7EP.
}'orthcomlng L[ghtnlng considerable damage to of input signal.

solid state h.f. rigs. The frequency range of

AGM Protection The KM12 provides the KM12 is from 2-30MHz
The AGM of the Banbury Secondary lightning strikes | protection for the receiver with an insertion loss of less
Amateur Radio Society will | can produce spikes up to from lightning induced than 0.1dB.

take place on March 23 at surges, with no degradation The unit is packaged in a

7.30pm. The venue is The
Mill Club, Spiceball Park,
Banbury.

All Members and anyone
else who has aninterestin
radio are invited to attend.

Further details may be
obtained from the secretary:
Bryan Thornton G1/10.
QTHR.

Tel: 0295 51774.
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4kV. These can cause

Greenpar Circuit box and can
be supplied with BNC or UHF
connectors.

More details can ba
obtained from:
K & M Electronics,
Highcroft Industrial Estate,
Unit 29/30, Enterprise
Road,
Horndean,
Hants POS8 OBT.
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Rally Calendar
March 5: The Blue Star Rally
will be held at the High
Gosforth Park Racecourse,
| which is 8km northof
Newcastle-on-Tyne. There
“will be trade stands, Morse -
tests, a bring and buy and
refreshments. Talk-in willbe
on S22 under the callsign
GBOBSR. For more details
‘contact Terry GEVEG on
. 091-286 6908. :
‘May 8: The Swindon &
District ARC have arranged ?
with the British Science
Museum to set their rally
against the backdrop of the
Exhibits at its outstationat
Wroughton Airfield, near
Swindon. The Science
Mussum at Wroughton
houses aircraft, agricultural
equipment, fire appliances,
hovercraft, expedition -~
vehicles, commercial =~
transport vehicles and much
‘more. These exhibits have
been set out in several very
large hangars. The rally
‘organisers and traders will
be accommodated between
the various exhibits in the
hangars so that the visitors
will be able to viewall. =~

- Outside on the Airfield
there will be helicopter
‘sightseeing trips around
 Swindon, a model steam
engine rally and various
other attractions forall the
family, Access to the siteis
from Junction 15 of the M4,
signposted to the Science S
Museum. ;
June 18: The Royal Air =~
Force Halton Air Show and _' ;
Amateur Radio Rally will
take place at RAF Halton,
near Aylesbury, Bucks. The
RAFARS (Golden Jubilee)
‘Rally will be held insidea
hangar. For more details,
‘you should contact Teﬂ‘y F
Owen G4PSH on 0296

July 31 The Scarborough L
' ARS Rally will be held at The
Spa, Scarborough. Doors
open at 11am. Talk-in will
'be on S22 and SUB as well
as GB3NY. More details =
from: Jan Hunter i
‘G4UQP. Gmﬂar Tel: 0723
September 11: The I.Jneolne_ :

 Hamfest will take placeat |

the Exhibition Centre on the
Lincolnshire Show Ground.
‘Admission will be by lucky
_programme. More details
from the club at their HQ, the.
City Engineers Club, Central
Depot, Waterside South,

*
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Digital
Thermometer

The Therma D40 range of
panel instruments covers
both the measurement and
control of temperature in a
trio of high accuracy

| indicators.

The series of units display

.| temperature between -50° |
to +1150°C with aresolution

and accuracy of 1°C. Both
digital instruments have an
analogue output of TmV per
1°C for chart recorders or
ancillary control equipment.

_| All units operate from type

“K’* NiCr/NiA1
thermocouples and are
designed to give years of
trouble-free service.

The 96 x 48mm DIN case
is custom designed for easy
panel assembly, simple

| securing clamps allow quick

and easy mounting. All input

)| and output connections are

made at the rear by screw
terminals.

The most sophisticated in
the range is the D40/R
which measures and
controls temperature via the
on/off relay, whilst the
lower cost alternative is the
D40 indicator. Completing
the range is the D40/C
controller, a low-cost on/off

DIGITAL THERMOMETER

temperature controller or
alarm unit.

The prices are from
£34.50, with more details
from:

ETI Ltd,

PO Box 81,

Worthing.

West Sussex BN13 3PW.

Panelware

Woest Hyde have become
the sole UK distributors for
Rohde and Leonhardy, two
companies who
manufacture panelware.
Rohde produce a range of
conventional and folding tray

1 handles in both steel and

aluminium.
Leonhardy produce

electro-mechanical front
panel components such as
l.e.d.s, switches and test
sockets.

Woest Hyde have the
complete range from both
companies in stock.

For more details, contact:
West Hyde Developments,
9-10 Part St. Ind. Est.,
Aylesbury,

Bucks HP20 1ET.

Repeater
Group

The North Western Repeater
Group meets on the third
Thursday of each month at
8pm at Willows Lane,
Accrington.

At the present time they
have two repeaters under
their wing, GB3RF in the
144MHz band and GB3PF in
the 430MHz band. Plans are
afoot for a third repeater.

If you would like to get
involved with the group,
then contact:

K.M. Sumner GODTI.
7 Largs Road,
Shadsworth,
Blackburn,

Lancs. BB1 2JQ.

CB Info Sheets

The DTl have now produm&
CB Information sheets B.
end B Oy
“Information Shaet B 4
covers Equipment, C covers
Interference and Abuse and
D covers Emergency
Moenitoring and Channel 9. If
you would like acopy of =
these sheets, than send w et




NEWS DESK ...compited by GILFM and G8VFH

Signal Analyser

Bruel & Kjaer have
announced the new 2034
dual-channel signal analyser.
The 2034 offers dual
channel processing with
digital zoom and 801 lines
resolution. A powerful and
flexible signal generator is
included, avoiding the need
to use an extra instrument to
provide stimulus signals.
Advanced built-in functions

alternative methods) and
signal-to-noise
measurement can be used to
characterise electrical
networks in electronic and
power engineering.

The Hilbert transform
functions allow direct
measurement of an acoustic
system’s impulse response
or energy-time curve. The
2034 can also measure
sound intensity directly,

Special Event

Stations

GBOBSR: This callsign will
be used on 144MHz, mainly
as the talk-in station for the
Blue Star Rally, Newcastle-
on-Tyne on March 5. More
'details from Terry G6VEG
on 091-286 6908. -
GB40OR: The Plymouth
Radio Club have obtained
this callsign for use during
the month of July 1988. July
is the celebrationof the "~~~
400th Anniversary of the
routing of the Spanish ;
Armada by Sir Francis
Drake. It is being marked,
not only in Plymouth in
Devon but also in many
Plymouths worldwide.
Plymouth Radio Club have
orgamsad a massive
operation from Plymouth
Hoe which will enable radio
amateurs to obtain a very
rare QSL card in the period
July 21 to 28. The station

will be on the air every day

g
GB2FFR: The Ponhmadog
& District ARS willbe ';
running this special event
station on the weekend of
April30toMay 2. lt'sto.
celebrate ‘125 Years of

Steam’’ and wil|be e
operating from The Harbour
Railway Station of the ¢
Ffestiniog Railway. =~
GB4GOS: The Sheffield
ARC are running this special |
event station fromthe =
Guides’ HQ in Trippet Lane,
Sheffield. ltisto =~ ;
commemorate Guides'
Thinking Day. They are
hoping to cover as many
bands and modes as :
possible (including TV,
Packet, etc.) and to have :
local media coverage for tha :
event. For more information
please contact: Alan
Pemberton GOILG, PO Box
365, Sheffield S1 1BY.

Inmac has introduced two
new anti-static mats that
have been specifically
designed for field engineers
repairing or servicing
computers and similar
electronic devices. Both
have earthing leads and
wrist straps to drain away
static.

The Conductive Table Mat
provides a large anti-static
work area measuring 1200
x 600mm and costs £79.
The Foldable Conductive
Workstation Mat costs £89
and is fireproof so that it can
be safely used for soldering.
Measuring 540 x 550mm, it

Anti-Static Mats

include Hilbert transform for | using Brue! & Kjaer's 3519 can be folded in half for easy | Inmac (UK) Ltd.,
calculation of time envelope | sound intensity probe. transportation. Westerly Point,
functions. Bruel & Kjaer (UK} Ltd. For more details, or a free | Market Street,

Frequency response 92 Uxbridge Road, copy of Inmac’s catalogue, | Bracknell,
measurement (with two Harrow HA3 6BZ. p{ease contact Berks RG12 1EW.
; % manufacturers are ~ | over 70 leading supphers Eagle International have =
Catuloguos | represented with units - | the 336-page catalogue has | launched their new colour
Universal Instruments have - | available ex-stock, including ' | a new section on technical catalogue with over 60 new
the 10th edition of their Test | Avo, Clare, Edgcumbe, books. models in the fields of Public:
‘and Measurement Catalogue | Fluke, Hioki, Megger, Robin, Amongst the new Address, Video Door Entry,
out. The latest edition ‘| Seaward and TMK to products available are over | Nurse Call and Test:iv o

contains over 400 :
instruments plus awide
range of useful accessories
‘from some 40 suppliers, 30
of the items are new. '
Included in this 76-page - .

accommodate all ¥
applications both simple and
complex from analogue =
‘multimeters to X-Y.
recorders. All major: 4

& | mention buta few. -

For a copy of the

: _catalogue, telephone 0533

750123.
STC instrument Sarwces

' I-has produced its largest e\_rer
edition are instrumentsto -

catalogue which features
| items ranging from d.m.m.s

and power suppliers to
oscilloscopes and comphta
& computer systems. :

. Offering products from

Central Road,
.| Harlow, =

20 Hitachi oscilloscopes/
storagescopes, 200W
power supplies and the Avo
M2000 Series Multimeters.

Copies of the catalogue
are available on request

1 from:

STC Instrument Sarwcu,
Dewar House,

| Essex CM20 2TA

| Equipment.
* | obtained by phonmg a
| Fagle lntomationa!

| 29/35 North Actonﬁopcf,
I.ondonNWl’OSPE S

The catalogue is fraaly
available to trade and %
business users, andcanbe

writing to:

Unit 5,
Royal London Estato,

Tel: 01-9653222.

£
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Technical
Software

Methodia Design of Norway
have introduced KwikKalk,
the latest software in their
technical series.

This program is designed
to take the hard work out of
radio calculations. You just
enter the circuit values you
already have and it provides
the component values you
need. The current value of all
components is held in the
program so that you don’t
have to keep entering them
in every time when
performing a series of
related calculations.

The program is menu-
driven, very easy to use and
contains useful explanations
and hints for its operation.

There are versions for
Spectrum, CBM64 and BBC-
B/Master computers, price
are£12 ontapeor£14 on
CBM or BBC disk or
Spectrum microdrive
cartridge. BBC disk users
should state if they want 40
or 80 tracks.

Technical Software.
Fron, Upper Llandwrog,
Caernarfon LL54 7RF
Tel: 0286 881886.

RadioGram

This is published bi-monthly,
available on subscription,
it's designed for all valved
radio enthusiasts.

The Christmas 1987 issue
made for interesting reading.
There were articles on
detectors, what to do with
redundant 405-line valves,
the EMI story and lots of
special offers like paper
smoothing capacitors and
the like.

If you think you may be
interested in RadioGram, the
subs are £6.50 for UK and
Eire, £8.10 for Europe and
Scandinavia and elsewhere
by arrangement. To avoid
confusion, when a
subscription commences the
current issue of RadioGram
will be sent as the first,
unless otherwise specified.
This means a subscription
may expire in less than 12
calendar months, but six
issues will be received.

More details can be
obtained from:

The RadioGram.
“Larkhill”’,
Newport Road,
Woodseaves,
Stafford ST20 ONP.

Concert Boy 225

Grundig have added the new
Concert Boy 225 to their
range of audio products, this
now brings their portable
radio range up to four.

This compact 4-band
radio, m.w., L.w., f.m. (with
a.f.c. and four pre-sets) and
two s.w. The short wave
coverage is 5.8-6.4MHz
(49m) and 6.8-18.6MHz

GRUNDIG

GRUNDIG

{41-16m). Other features
include slider volume and
tone controls, large
wideband loudspeaker,
1.5W music power output,
3.5mm headphone socket
and can be mains or battery
operated.

The Concert Boy 225
measures 315 x 185 x
72mm and weighs about
1.5kg. The price is about
£39.95.

‘design allows for work of

- equal success. The costof
.the Fixer is £6.36 mc&udmg

The Fixer
This is a universal work
clamp which is equally
suitable for left and right-
handed users. It clampsa
workpiece up to 500mm i
deep into position, -
it may be either  ~
permanently fixedtoa
workbench or clamped to
any handy surface. lts -

virtually any length and rapid
clamping and removal of the
work without screwingand
unscrewing the fixing mh :
time. '
The Fixer will hold wood, |
metal and other objects thh

VAT. For more detaals. o
contact:
mede TEP Ltd
Moor Lane,
Witton,
Blrmkmhm B6 7HH

Young Electronic
Designers
Awards

The 1988 Young Electronic
Designer Awards Scheme
was launched with renewed
sponsorship from Cirkit
Holdings plc and Texas
Instruments Ltd.

It offers exciting
prospects for young people
in the junior (under 15),
intermediate (15—18) and
senior (19-25) age groups,
who attend educational
institutions in the UK.

To enter the scheme,

students must produce an
electronic device of their
own which is original,
effective and has a useful
application in everyday life.
A trophy and cash prizes are
presented to the winners in
each category, and in the
senior age group there are
the prospects of a job in
electronics and course
sponsorship.

For further information,
and entry forms contact:
The YEDA Trust.

24 London Road,
Horsham,

West Sussex RH12 1AY.

BAEC

The latest copy of the British
Amateur Electronics Club’s
newsletter has landed in the
office.

This issue, number 87,
has part 20 of Electronics
A-Z, a freezer alarm project,
News, Views and Reminders
and a cassette recorder
problem solved.

If you think you would be
interested in joining BAEC,
then write to:

Mr C. Bogod,
“Dickens”’,

26 Forrest Road,
Penarth, S. Glam.

Temperature
and Humidity

Solex, the sole UK
representative for the Soar
range of test and measuring
equipment, have recently
launched the HT-150
multifunction temperature
and humidity measuring
module.

The unit is suitable for
panel mounting and has a
high resolution, °C or °F
selectable, large liquid
crystal display.

In addition to the basic
function, the HT-150
provides Hi-Lo alarm,
max—min record and
discomfort index display
functions.

Simultaneous data signal
output of both temperature
and humidity allow the unit
to be used in connection
with external devices such

as controllers and printers.
External long probes up to

100mm maximum for

remote control of both

humidity and temperature

are available as an optional

extra for various kinds of

applications.

Solex International,

95 Main Street,

Broughton Astley,

Leics LE9 6RE.
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Theory

So far in this series we’ve seen how to generate and receive electromagnetic waves
in free space and how to calculate what we can expect to receive when we transmit
over a given path. Now the time has come to look at a real path in the real world;
we're coming down to earth says A. J. Harwood C Eng MIERE G4HHZ

Making Waves-A
Guide to Propagation

Part 4 Coming Down to Earth

We saw in Part 3 the importance of
keeping at least the first Fresnel zone
free from obstruction if we want to
receive something like the free space
field strength. For frequencies above
about 50MHz this was a practical
proposition. I would like therefore to
consider systems operating at v.h.f.
and above leaving the more difficult
case of h.f. and m.f. to a later date.

Supposing we were to site our trans-
mitter at a very high point, such asona
cliff looking out to sea, then the first
obstruction we would encounter would
be the earth (or sea) at the horizon. So
it is useful to know how far the distance
to the horizon is from a given height
above ground. The geometry for this is
shown in Fig. 4.1 and gives the
relationship (to a very close
approximation).

XTX

where: .
D is the distance to the horizon,
h the height of the transmitting point
and
r is the radius of the earth in metres
Putting in the value of the earth’s

radius as 6 370 000 metres would give-

us:

D=12 740 000 x h

or '
D, ,=3569 x vh
if we want the answer in kilometres.

However, it’s not quite that simple
in the radio case since the wave travels
through air and, although at the lower
v.h.f. and u.h.f. frequencies the
amount of power absorbed by the air is
negligible, it has an effect on the way
the wave travels through it.

In Part 1 we learnt that the speed of
the wave depends on the relative per-
meability and permittivity of the me-
dium through which it travels. In the
case of air the relative permeability is
one but the permittivity is slightly
greater than one by an amount depen-
dent on the actual constituents of the
air, in particular the amount of water
vapour present. This means that the

18

wave travels at a slightly slower speed
than it does in free space. Also, the
make-up of the air varies with height
and so the velocity of propagation of
radio waves through the air varies with
height. If any wave passes from one
medium to another in which the speed
of the wave differs, then the pheno-
menon of refraction occurs and the
wave changes direction as it passes
between the media.

The air can be considered as being
made up of a number of very thin
layers, each with a different speed of
propagation. Considering the normal
conditions that exist for at least 50 per
cent of the time over Europe, then the
wavefront changes direction in a way
which makes it bend back towards the
earth as shown in Fig. 4.2. This means
that a wave which would otherwise
pass above the horizon and go off into
space is bent down and touches the
ground some distance beyond the lin-

WOM1T1

d2=n2s 2¢h

/

/

Fig. 4.1: The geometry of a path from
h metres a.g.l. to the horizon. If
h << r then the approximation
d? =2 x r x h holds good

Fig. 4.2: As the wave passes through
the adjacent layers of a normal at-
mosphere refraction occurs and the
wave is bent back towards the earth.
This extends the horizon for radio

ear horizon. In effect this extends the
horizon distance for radio waves to
what is referred to as the radio horizon.

Another way of looking at this effect
is to consider the refracted wave as if it
travels in a straight line over an earth
which has a radius greater than its true
geometric one and for which the hori-
zon is the radio horizon. For the 50 per
cent European conditions, which are
referred to as standard refraction con-
ditions, the effective radius is the
actual radius increased by about one
third or 8500km. This is often referred
to as the 4/3 earth radius condition and
if we put this value into our height
distance equation we get a radio hori-
zon distance of:

D=+T17 000000 xh
=4120 x vh

which we can express in kilometres as:

Dyp=4.12 x VA,

An even easier version to remember
is when D is in miles and h in feet when
we get:

Dpiles=V2 X By

as a close approximation.

From this we can calculate that from
200ft above sea level the radio horizon
under 4/3 earth radius conditions is 20
miles away.

For calculations of the performance
of a radio path it is frequently neces-
sary to draw a profile of the ground
between the transmitter and the receiv-
er. This is done on specially prepared
path profile paper which takes into
account the effective radius of the
earth.

Under different atmospheric condi-
tions, the wave is refracted in a differ-
ent manner and the effective radius of
the earth has a different value. In some
cases the earth appears to be flat over
quite large distances and super refrac-
tion is said to occur. At other times,
substandard refraction causes the wave
to bend away from the earth rather
than towards it and the radio horizon
is much nearer giving the effect of an
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earth with a much smaller radius. The
conditions under which the effective
radius is about 2/3 or 4247km exist for
only a very small percentage of the
time, under 1 per cent, but can never-
theless have an effect on the perfor-
mance of a link.

Perhaps the best known atmospheric
phenomenon affecting propagation is
that known as ducting or a lift. Here
the distribution of the components of
the atmosphere changes and allows
waves to be propagated in a manner
similar to that operating inside a wave-
guide. Signals can then travel very long
distances with little attenuation giving
received signal strengths equal to, or
greater than, the free space values. The
duct can last for long periods of times
as the anticyclone conditions which
produce it can be very stable. It can
form immediately above ground level
or can be elevated in which case it can
redirect energy which would otherwise
go off into space back down to earth.
Such conditions are a delight to the
radio amateur interested in long dis-
tance v.h.f. and u.h.f. communication,
but are a nuisance to the television
viewer or f.m. radio listener who re-
ceives very distant stations, which
would otherwise be undetectable, as
interference. The radio equivalent of
one man’s meat being another’s
poison?

Let’s see how we can use this infor-
mation in the design of a reliable radio
circuit. The ground profile between
two points over which we would like to
set up a radio link are shown in Fig,
4.3(a). It has been plotted on the
special paper with scales correspond-
ing to 4/3 earth radius conditions. The
highest point is at the mid-path. From
ground level at one end, the other is out
of sight behind the obstruction. We
know that if we want to receive free
space field strengths, then we must
have clearance over the obstruction of
at least the first Fresnel zone. If our
link is on a frequency of 7.5GHz with a
wavelength of 0.04 metres and our
path is 40km long, then the radius of
the first Fresnel zone at the mid point
is: -

=0.5 x /40 000 x 0.04
=20 metres

From Fig. 4.3(a), we can see that we
can get this clearance over the mid-
path obstacle with a transmitting an-
tenna height of 40m and a receiving
antenna at 40m above ground level.
Now look at Fig. 4.3(b) where the

Fig. 4.3(a): Under normal refraction
conditions for the path shown Fres-
nel clearance is obtained for antenna
heights of 105 and 50m a.g.l.

Fig. 4.3(b): When refraction condi-
tions give an effective earth radius of
2/3 the antennas need to be consid-
erably higher for Fresnel clearance
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path is plotted for 2/3 earth radius
conditions. With the transmit and re-
ceive antenna heights of Fig. 4.3(a), the
obstruction is well into the Fresnel
zone. If we were to use these antenna
heights, then the signal would fade to
below free space values for the times
when the atmospheric conditions were
those giving an equivalent earth radius
of 2/3. This is probably unacceptable,
particularly if the radio circuit is carry-
ing important information such as
telephone traffic or commercial data.
To avoid this, we must put our anten-
nas higher, say at 70 metres above
ground for the transmit end and the
same for the receive.

These considerations are also of
great importance in a system such as
television broadcasting where the fre-
quencies have to be re-used at a great
number of locations. Calculations
must be made, not only of the field
strength within the service area of the
transmitter which is intended to pro-
vide the service, but of the effect of all
other transmitters on the same channel
in order to determine the levels of
interference likely to be encountered.

Planning must ensure that these are
tolerable and that the periods of time
for which they are likely to occur are as

need to be made for both the average
conditions and the periods when the
earth appears to be flat to radio waves
when the interference levels are at their
greatest. Needless to say this is too big
a task to be carried out manually and
very powerful computer programs
have been developed which can draw
on data banks containing the details of
frequencies, terrain and the character-
istics of known television stations. It
can then calculate the levels of field
strength at a given location from all the
known sources using a particular chan-
nel, for the various propagation condi-
tions likely to be encountered.

One of the scarcest commaodities in
radio is transmission spectrum space
and a system which uses more than one
transmitter on one or more frequencies
must take into account a number of
factors if interference free communica-
tion is to be assured. In particular the
directional characteristics of the trans-
mitting and receiving antennas must
be considered, together with the ability
of the receiver to cope with more than
one signal at its input. Next month
we’ll look at how antenna directivity is
achieved and how it can be used
together with the direction of polarisa-
tion of the wave to assist us in re-using
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Constructional

Kitchen Konstruktion

Richard Q Marris G2BZQ, continues his occasional series, by imparting another
pearl of wisdom regarding the use of d.i.y. hardware in coil winding.

In common with most radio amateurs,
the author finds difficulty in locating
a supplier of largish diameter coil
formers with suitable mounting ar-
rangements, for use in transmitter out-
put stages and antenna tuning units
(a.t.u.), etc. Discarded cardboard kit-
chen foil or toilet roll tubes can be
used, but they are far from rigid, and
generally have poor insulation charac-
teristics. Gone are the days when you
could readily buy, at a reasonable cost,
a wide variety of ceramic or Paxolin,
tubing and formers.

Help is at Hand

Local d.i.y. stores are a veritable
treasure house of things that can be
utilised in our hobby. One of these
gems is standard }in diameter white
plastics waste pipe. It has an internal
diameter of 3in and an external diame-
ter in. Though the diameter is quoted
in inches, the length is quoted by the
metre””! Such is progress since we went

metric. The tube costs about 60p per
metre, and a metre length will make a
lot of coil formers. The tubing is easily
cut, and can be drilled for wire termi-
nations or taps.

To mount this piping, stockists sell
what they call “plastic wallclips—stand
off—single hole fixings”. These clips
snap onto the tubing like a rat trap, and
make an ideal means of rigidly mount-

ing and supporting the tubing. The
clips locally costing 5p each, are easily
fixed to any flat surface with one
countersunk screw.

The result is a very robust, neat,
securcly mounted coil former (Fig. 1).
If the question of turns slipping arises,
during winding, then the surface of the
tube can be roughened with glass pa-
per. To get the even turns spacing
needed on some coils, small grooves or
slots can be filed into the surface of the
tube at required intervals.

Cheap?

Cost per coil former? Well—a coil
former 75mm long, with two mounting
clips, costs about 15p! Can you beat
that? Much better than paying an
asking price, recently received, for
Paxolin tubing at 30p per linear inch,
plus £1.00 post and packing, not for-
getting VAT. Larger diameter plastics
tubing is also available with suitable
mounting clips. PW

item in PW?
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NEW STYLE PW BINDERS

Only £3.95 each (Including
Post, Packing and VAT)

Are you tired of sifting through cardboard
boxes and carrier bags to find that useful

Our smart new style binders, covered in
blue plastics, are a must for your library, :
keeping your radio magazines in 9003’
condition and easily accessible.

0202 678558 m (24 hour Answer Service)

HOW TO ORDER

PW Binders are £3.95 each (including Post, Packing and VAT).

Send a postal order, cheque or international money order with your
order, stating number required to PW Publishing Limited,
FREEPOST, Enefco House, The Quay, Poole, Dorset BH15
1PP. Payment by Access, Mastercard, Eurocard or Visa also accepted
on telephone orders to Poole (0202) 678558. Normally despatched by
return of post but please allow 28 days for delivery.
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Tune into
Realistic Portable
Scanners & Receivers
...The Obvious Choice.

Realistic PRO-38 Programmable 10-Channel Scanner
[@ Listen to aircraft, HAMs, VHF marine and much more on this compact-size microprocessor-controlled
portable scanner. Features direct keyboard frequency entry which means you’ll never have to buy crystals.
With LCD display, review key for displaying frequencies, keyboard-lock switch and squelch control for
noise-free listening. Also features buil’?—in speaker, earphone socket and handy belt-clip. Scan channels in
these bands; 68-88 MHz VHF-Lo, 136-174 MHz VHF-Hi and 406-512 MHz UHF. Requires 5 “AA" batteries.

> S £129.95

Realistic DX-360 9-Band World Communication Receiver

8 Experience the world at your fingertips with this feature-packed world communication

, _ receiver! Features slide-action volume/tone/tuning controls and low-battery LED

- LN indicator. Built-in speaker, /8 earphone socEet, telescoping aerial for best FM
’.@M \ and SW reception plus loopstick aerial for AM and longwave. Bands:
: . imum ! - SW1 4.5-5.5 MHz, SW2 5.9-7.5 MHz, SW3 8.2-10 MHz, SW4
; ' iy, 11.4-14 MHz, SW 14.6-18.2 MHz, SW6 21-25 MHz, LW_

150-260 KHz. Plus standard AM and FM _
broadcast. Requires 4 “AA” batteries

or AC adapter. Measures
412 x 10Va x 1%4".

Tunes You Into A World Of Better Listening
R X Over 400 Tandy Stores And Dealers Nationwide.
e PTICES TNAY Vary at Dealers. Offers subject to availability.
: R Tandy, Tandy Centre, Leamore Lane, Bloxwich, Walsall, West Midlands, W52 7PS.
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Do you need a low cost dummy load and s.w.r. meter?
If so this economical kit from C. M. Howes,
reviewed by Mike Richards G4WNC, could be the answer for you.

This rather interesting kit functions as
a dummy load, attenuator, s.w.r. meter
and power indicator with a frequency
range of IMHz to 200MHz. For those
of you who have not encountered the
range of kits from C. M. Howes Com-
munications, they are always very well
presented and particularly suitable for
the newcomer to kit construction.

Construction

The SWB-30 was supplied very neat-
ly packaged with a four page (A4)
instruction leaflet and a single page
information sheet. After a brief de-
scription of the benefits of the SWB-30
the instructions began with a list of
tools that will be required, this is.a
particularly useful item for the
beginner.

The total number of components in
the kit is only 33 so the checking of the
parts list did not take long. The sup-
plied tinned glass fibre p.c.b. was of
very good quality with plenty of copper
to minimise resistive losses. The top
side of the p.c.b. was very clearly
marked with all the component loca-
tions, there was even a line drawn
between the holes for each component
to minimise any confusion. One very
nice touch was the inclusion of a
section covering the basics of solder-
ing, this is very helpful for the
beginner.

The identification of the compon-
ents proved to be very easy thanks to
the inclusion of a very good sketch of
each component. The identification of
the resistors was further simplified as
the components list had the colour
code printed alongside each resistor.

Of the 33 components 19 were two-
watt resistors used for the attenuator
and resistive bridge. In order to make a
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neat job it is worth taking time to get
the lead spacing of the first one spot-
on. Once this has been achieved, the
taper on your pliers can be marked
with a pencil to show the correct
bending point for all the other resis-
tors. The fitting of all the other com-
ponents was very simple and I man-
aged to complete the p.c.b. in about 30
minutes, so a beginner should be able
to comfortably do the same in an
evening.

One common problem with s.w.r.
kits is that the constructors are often
left to find their own meter. This is not
the case with this kit as a smart meter
complete with a dedicated scale is
supplied with the SWB-30.

The only additional items required
to complete the SWB-30 are a case,
control knob, two coaxial socketsand a
two pole, three way switch. There is a
good reason for omitting the switch
from the kit as the type of switch

depends on the power levels you in-
tend to use, this point is well explained
in the instructions.

For best results the wiring of the
sockets and switches to the p.c.b.
should be as short as possible using
miniature screened cable for any r.f.
connection longer than 25mm.

Any observant reader will have no-
ticed that the review kit was housed in
a plastics case, this is not a good idea
and a metal case should be used for
best performance particularly at v.h.f.
You may also notice that the meter has
been mounted incorrectly with the
whole movement on the outside of the
case. The correct way is to mount the
meter from behind the front panel with
a rectangular cut-out for the face. We
all make mistakes sometimes!

Circuit Description
The circuit is very simple, even if it
is a little unconventional. The heart of
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the unit is a resistive bridge and atten-
uator using 19 two-watt carbon film
resistors. The use of high wattage resis-
tors means that the unit will happily
dissipate 15 watts continuously or up
to 100 watts in very short bursts which
is very useful.

The title of s.w.r. indicator is a little
inaccurate as the SWB-30 really func-
tions as an impedance bridge. But as
both a s.w.r. meter and an impedance
bridge are most commonly used to
adjust antenna systems or a.t.u.s for
best matching, I suppose C. M. Howes
can be forgiven. ;

The measurement technique in-
volves connecting the impedance to be
measured in. one leg of the bridge
whilst an a.c. source of the appropriate
frequency is applied across the bridge.
Correct matching is indicated by a null
in the reading of a detector connected
across the opposite side of the bridge.

In the SWB-30 the antenna is con-
nected as the unknown. impedance
whilst a diode detector and meter
indicate the null. The r.f. source for the
bridge comprises the transmitter out-
put which is applied to the bridge viaa
resistive attenuator.

The switching of the transmitter and
antenna for the various measurements
is controlled by a mode switch on the
front panel which has three positions,
MONITOR, SWR and CAL. When the
mode switch is set to SWR the transmit-
ter output and antenna are applied to
the bridge. Whilst in this mode the
bridge acts as a 12dB attenuator which
means that the signal fed to the an-
tenna is some 12dB lower than that
from the transmitter. When set to CAL
the antenna is disconnected from the
bridge, this represents a worst case
mismatch and the front panel poten-
tiometer is adjusted for full scale de-

flection on the meter, With the switch
set to MONITOR, the output from the
transmitter is switched directly to the
antenna and a sample of the r.f. is
extracted and passed to a diode detec-
tor and meter. In this mode the meter
gives an indication of the forward r.f.

_ power.

This may all sound terribly compli-
cated but as you will see later the
operation is actually very simple.

Performance

Once the SWB-30 has been complet-
ed the first job was to set up the single
pre-set potentiometer. This was a very
simple operation which required the
use of an r.f. power source, i.e. trans-
mitter and a dummy load. During this
operation I found a mistake in the
otherwise excellent instruction sheet.
I’'m sure C. M. Howes will correct it as
soon as possible, but just in case your
sheet is wrong this is the correct
procedure:

(1) Connect a 50Q dummy load to the
antenna socket and the transmitter to
the TX socket.

(2) Apply a low power signal from the
transmitter, between 1 and 30 watts.
(3) Set the switch to CAL. -

(4) Adjust VR2 for full scale, i.e. the
CAL mark.

(5) Switch to MONITOR and adjust VR
for the same full scale reading.

Once this simple setting-up procedure
is complete the instrument is ready for
use.

Operation of the unit was very
straightforward. Once the transmitter
and a.t.u. or antenna are connected to
the input and output sockets of the
SWB-30, all the operations are con-

trolled by the mode switch on the front
panel. One feature I particularly liked
was that, while checking the imped-
ance match, the signal to the antenna
was attenuated by about 12dB. This
means that even if you apply the
maximum power of 30 watts in this
mode the power to the antenna is only
about 2 watts which will obviously
minimise any QRM during tune-up.

The only disadvantage from the use
of a bridge for impedance measure-
ment is that you cannot continuously
check the match whilst transmitting.
This is not a serious problem as most
amateurs seem to prefer to monitor
ouput power rather than s.w.r.

The accuracy of the SWB-30 was
perfectly adequate for this type of
instrument. The power indication was
within 20% for power levels between 3
and 30 watts on the h.f. bands. I did
find that the sensitivity was rather
frequency dependent and required
very careful wiring of the switches and
sockets for satisfactory performance
on v.h.f,

The main use for the SWB-30 is to
aid the adjustment of a.t.u.s, and in
this respect it performs very well with a
very clear null indicated with applied
power levels from about 1 watt
upwards.

I think the SWB-30 is a very well
thought out kit which, if used on h.f., is
particularly suitable for the beginner.
I’'m also sure that QRP devotees could
find this a very useful instrument.

The SWB-30 is available from C. M.
Howes Communications, Eydon, Da-
ventry, Northants NN11 6PT. The
price is £11.90 for the kit or £16.50 for
an assembled p.c.b., both prices in-
clude VAT but post and packing is an
additional 90p. My thanks to C. M.
Howes for the review kit.

SWAP SPOT

Have 54in DSQD 80 track drive, 1.2Mbyte capacity with p.s.u. and
case. Plus Olympic OM 10 35mm camera with zoom lens, etc. Would
exchange for FT-290 or similar. Clive. Tel: 01-560 8792. D819

Have Neal cassette deck with some drive spares plus Eagle amp.
Would exchange for good condition RCA AR88D, cash adjustment if
necessary. Can collect. Tel: 0734 722480. D822

Have Racal RA17L in good working order. Too heavy for me to
move! Would exchange for KW202 or Eddystone 888A amateur
bands only receiver. Duncan G4IZM. Tel: Rugby 811295. D824

Have Realistic DX300 with digital readout frequency coverage
10kHz-30MHz in good condition. Would exchange for Trio band-
spread general coverage receiver or similar valve or solid-state in
good condition. Tel: Preesall 810467. D833

Have brand new FT-73R 430MHz plus speaker mic Mk12HZB plus

NC28C total cost £366. Would exchange for Dayton PCl h.f.
converter and ARA30 h.f. AE from Dressler. Peter. Tel: 0473
85203. D840

Have Matmos (Triumph Adler) computer, 64K, CP/M2.2, Microsoft
Basic, dual 5}in disk drives, ROM word processor, CP/M plus and
terminal emulation ROM available. Pristine. Would exchange for
FT-290 or handheld, ICF-7600, R-600 or similar, w.h.y? Jon Baker
GIPGH. Tel: 01-399 1606. D855

Have Heathkit HR-1680 amateur bands s.s.b./c.w. RX; 12 AVQ
vertical; SEM QRM Eliminator; SEM Ezitune; Capacitance meter
(Beckman); RSGB Handbook. All v.g.c. Would exchange for w.h.y?
N. Cameron, 16 St Mary’s Cresecent, Westport, Co. Mayo, Eire.D860

Have 1920s Gecophone-style crystal set, working with original cat’s
whisker, basket wound coil and Browns “A" period headphones.
Would exchange for good s.l.r. camera. G4FFO. Tel: Cambridge

mobile pack and case plus spare FBA10 NiCad, FNB-10, PA6, | 860150. D&68
PW ""Otter’' 50MHz Receiver
January 1988 Device Emitter Base Collector
Tr3 6.4 T 12
In Table 1, the voltages for TR3, 4 and 6 should read as | Tr4 0 0.7 7
follows: Tr6 2 1.6 12
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Feature

Practically Yours

By Glen Ross GBMWR

We all fancy the idea of having a beam
antenna for use on the h.f. bands, but
the big problem with these is that they
tend to be expensive and, as well as
making a nice perch for the local birds,
they tend to raise outcries of complaint

from the neighbours, who rarely see -

eye to eye with us on the beauty of
these devices! Is there a way of getting
round these problems?

The Answer

There is no problem provided that
you are prepared to get busy with the
soldering iron and also cut a few pieces
of wire and coaxial cable. The answer
is in the Old Timers’ two-element
phased array using wire elements. A
unit made up for the 21MHz bands has
elements only around 6m long and a
boom of about 1.4m; see the table of
dimensions fot the exact lengths.

Construction

This can take two forms depending
upon your requirements and capabili-
ties. If you are interested in getting out
well in one direction, perhaps because
you have a regular sked or maybe you
like talking to Italians, then the simple
answer is to make the thing up in the
form of a clothes drier. This involves
using two pieces of wood to hold the
ends of the elements and then to
suspend the whole contraption on the
same lines as you would put up a
hammock.

The second method, and the one
which makes it simple to rotate, is to
make it up in the more traditional
manner using metal pipes for the ele-
ments and a central boom which can
conveniently be made of wood, a piece
of nominal 50mm square will do the
trick nicely. This should be properly

Reflector
A B
Fig. 1
Phasing Rithﬂon
section Hai:hing
section
Dimensions
21MHz Band | 14MHz Band
Reflector 6.7m 10.03m
Dipole 6.35m 9.5m
Dipole Phasing 1.47m 2.16m
l Matching | 2.36m 3.54m Down lead
A Blinfig.2) Spacing 1.41m 2.11m

prepared before use by giving it several
coats of good quality paint so as to
make it waterproof. The colour of the
paint can help with the disguise job
and a nice light grey is a good choice;
think of the colour of an average sky.
The elements can be made from the
type of piping used for domestic water
supplies. The diameter is not critical
and something around 12 to 25mm
would do nicely.

Matching and
Phasing

The phasing section is made from
cheap domestic TV cable with a veloci-
ty factor of 0.82 and cut to the length
shown. If you are using a wooden
boom then the phasing section should
be taped to it for security. The feed
point impedance is around 100 ohms
and this must be matched to the
coaxial cable downlead. This is
achieved by using a quarter wave

matching transformer made from two
pieces of 50 ohm cable made up as
shown in Fig. 2. It is essential that the
connections are made exactly as shown
and that the ends of the coaxial cable
are well waterproofed. The main down
lead should be the usual 50 ohm type.

The Spec

Unless you put figures on something
no one seems to take it seriously so, for
the spec collectors, here they are. The
power gain is a nominal 4dB over a
reference dipole and the front to back
ratio should be an easily achievable
20dB. The antenna exhibits good
bandwidth and an a.t.u. should not be
required provided the array has been
carefully tuned in to the centre of the
band. This can be achieved by careful-
ly cutting the element lengths whilst
keeping an eye on both an in-line s.w.r.
meter and, preferably, also a remote
field strength indicator.

HAVING DIFFICULTY GETTING YOUR

COPY OF PRACTICAL WIRELESS ?

Then place a

regular order wit

your newsagent

—— — — — — — —— —

f—
|
hl

Dear Newsagent,
please reserve/deliver
my monthly copy of
PRACTICAL WIRELESS

Distributed
by Comag ]
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For Tomorrow's Radio Technology

- TODAY
BASE STATIONS

Good News for FT767 owners. Kenwood owners take note!

HANDHELD THUI
FDK AS ABOVE COVERAGE 140-173 00MHZ FM BANDS £139.00
MANY MORE MAKES AND IN STOCK, PLEASE CALL FOR DETAILS.
INSURED P&P £10 ON SCANNERS.

~—RAYCOM PRODUCTS:

NEW ICOM TYPE COMPATIBLE NICAD PACKS,
EMPTY CELL CASES AND DESK TOP CHARGER

Trade and Deater enquines weicome. Call for more details

RWC NOW APPOINTED SONY DEALERS. CALL FOR LATEST STOCK AVAILABILITY PP £2.50 per order
ON RECEIVERS AND ACCESSORIES

ANTENNAS & ACCESSORIES

&%ﬂ nﬂcousnn Mﬂn olsgoal&‘ 1 15-1;‘5::#& 8 ELTEMEN'rs ﬁg%

RAYCOM DISCONE 60-800 MHZ 8 ELEMENTS S0239 SOCKET £27.50 Your used equipment. We aiso offer a
SUN MOBILE 5/8 50239 C/W 50239 MOULDED LEAD/G/MOUNT £2250 mmwdm
GSRV 1/2 SIZE HF MULTIBAND HF ANTENNA (INC POST) £15.00 teed used equipment, 6.g.

GRSRV FULL SIZE MUL band transceivers, SW

GSKW/W3DZZ 7.1MHZ TRAP DIPOLE ASSY. SO238/COAX FED

as we are aware we are the only
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Theory

The /, Schottky Diode

Brian Dance takes a look at these

Most ordinary diodes
are of the conventional
pn-junction type. Charge
is carried across the pn-
junction by the positive
holes which move in the direction
of the conventional current from the
p-type to the n-type material and by
negative electrons which move in the
opposite direction. Thus the holes and
electrons are known as charge carriers
and a current can flow under forward
biasing conditions with the p-type ma-
terial made positive because these
charge carriers can flow across the
junction,

One of the deficiencies of simple pn-
junction diodes is that some of the
charge carriers are stored in the junc-
tion region for a very short time when a
reverse bias is suddenly switched to a
conducting diode; the stored charge
carriers prevent the diode from sud-
denly switching to the non-conducting
state so that it continues to pass a
diminishing current for a very short
time.

Stored charge carriers thus limit the
performance of junction diodes at very
high frequencies, especially in the GHz
microwave spectrum. In power diodes
stored charge carriers become impor-
tant at much lower frequencies and
lead to power losses at frequencies of
the order of 200kHz in equipment such
as switched mode power supply units.

The difficulty arises because the
conduction of a forward biased pn-
junction diode involves the passage of
holes into the n-type material where
they are minority carriers and of elec-
trons into the p-type material where
they too become minority carriers.
(The term minority carriers means that,
- the concentration of these carriers per
unit volume of the material is far less
than that of the carriers of the opposite
sign). Although the minority carriers
will combine with charges of the oppo-
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site sign, this process takes a short time
to occur. When the applied voltage is
suddenly changed to the reverse biased
condition, the carriers stored in the
junction region are drawn back across
the junction, thus producing a rela-
tively high transient reverse current.
The use of majority carrier devices (in
which minority carriers play no impor-
tant part) enables this problem to be
avoided.

The Schottky Diode

Schottky barrier diodes contain a
metal-semiconductor junction instead
of the conventional pn-junction and
are majority carrier devices, so they do
not suffer from charge storage effects.
They can provide a very fast switching
performance. Small, low-power, econ-
omical Schottky diodes, often encapsu-
lated in glass envelopes with axial
leads, can be used for frequencies up to
the microwave region. Higher power
Schottky diodes are used in moder-
ately high power switching circuits
operating at relatively high frequencies
(usually up to a few hundred kHz).
Schottky diodes are also employed as
internal components of various high
speed monolithic devices, such as Ad-
vanced Schottky Logic (a.l.s.) and
Low-Power Schottky Logic integrated
circuits.

However, it is not only the switching
speed of Schottky diodes which distin-
guishes them from conventional pn-

unconventional barrier diodes. Part 1

junction types. Any diode requires a
certain forward voltage across it before
it commences to conduct, this voltage
depending mainly on the energy band
gap of the material in the device. A
silicon junction diode will conduct
when a forward voltage of about 0-65V
is applied to it, whereas a germanium
diode will conduct at a forward voltage
of under 0-2V. (The values quoted in
the data sheets for forward voltages at
some specified current may be higher
than these values, the additional vol-
tage being needed to drive the current
through the resistance of the diode.)

Schottky diodes require a forward
voltage of typically around 0-4V; this is
lower than that of a conventional
silicon diode, but higher than that of a
germanium junction diode. This rela-
tively low forward voltage gives
Schottky diodes an advantage over
silicon types for detector and mixer
applications. Similarly, it gives them
an advantage in power circuits, since
less power is wasted in the diode than
in silicon types.

Although germanium junctions offer
a lower forward voltage then Schottky
diodes, the reverse current of a germa-
nium diode is quite significant and
very temperature dependent so that
germanium types are unsuitable for
many applications. A germanium
diode with a small junction area de-
signed for low power circuits may pass
some tens or hundreds of microamps
at room temperature when a small

A Siemens Schottky diode
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reverse bias is applied, whereas a low
power Schottky diode will have a typi-
cal reverse current of perhaps some
hundreds of nanoamps. Germanium
types cannot be used above about 90°C
because the small band gap of this
material leads to excessive reverse or
“leakage” current, whereas Schottky
diodes can be used at much higher
temperatures. However, planar silicon
diodes can have reverse currents much
less than those found in Schottky
diodes, picoamp values being normal.

Silicon diodes can be made with
higher reverse voltage breakdown rat-
ings than Schottky diodes. Microwave
low power Schottky diodes often have
breakdown ratings of between 5 and
70V, while those of high power
Schottky diodes cannot be so very
much greater than these values and
this excludes their use in high voltage
circuits.

It should now be clear that Schottky
diodes have fields of application which
are different from those of conven-
tional silicon diodes, although there is
a considerable overlapping of these
fields where much thought must be
given to the type of component
selected.

Metal-
Semiconductor
Junctions

A metal-semiconductor junction
may have ohmic characteristics (cur-
rent proportional to the applied vol-
tage in either direction) or rectifying
characteristics. The most important
determining factor is the work func-
tions of the materials concern (that is,
the energy required to liberate an
electron from the surface of the
materials).

An ohmic junction is formed when
the work function of the metal is less
than that of the semiconductor mate-
rial with which it is in contact. The
energy band diagram for an n-type
semiconductor material of work func-
tion ®s in contact with a metal of work
function ®m, where ®s > ®m is
shown in Fig. 1.1. By definition the
Fermi levels in each material have a 50
per cent probability of being occupied
by electrons. When the materials are
first brought into contact, electrons
flow from the metal into the semicon-
ductor until the Fermi levels become
the same as in Fig. 1.1(a). The conduc-
tion bands in the two materials overlap
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and electrons can flow easily in either
direction, so a resistive or ohmic con-
tact is formed.

A Schottky barrier junction is pro-
duced when the work function of the
metal exceeds that of the semiconduc-
tor material employed. The energy
band diagrams for an n-type semicon-
ductor material in contact with a metal
of smaller work function is shown in
Fig. 1.1(b) with the Fermi levels coin-
ciding as in Fig. 1.1(a). When the
junction is first formed, electrons flow
from the semiconductor material into
the metal so that the semiconductor
material gains a net positive charge
relative to the metal. The potential
difference thus formed across the junc-
tion as a result of this diffusion of
charge carriers is known as the diffu-
sion potential. As in the case of a pn-
junction formed between two semicon-
ductor materials, a depletion region is
formed in the Schottky barrier junc-
tion which is depleted of charge carri-
ers, since the electrons from this region
have diffused into the metal.

Current can flow easily through such
a Schottky junction only if a potential
greater than the diffusion potential is
applied across the junction in such a
direction that is opposes the diffusion
potential. That is, the applied external
bias must make the metal positive with
respect to the n-type semiconductor
material.

Thus there is an energy barrier
known as the Schottky barrier at the
interface between the two materials of
the device. As in the case of a_pn-
junction diode, this energy barrier is
decreased by a forward bias and in-
creased by a reverse bias, so Schottky
diodes act as rectifying junctions.

When forward biased, the electron
majority carriers of the n-type material
are injected into the metal.

Similar junctions can be made using
p-type semiconductor material and a
suitable metal, in which case the cur-
rent is carried across the junction by
holes. However, n-type semiconductor
material is almost always employed in
practical devices, since the electron
mobility is greater than the hole mobil-
ity in the semiconductor material and
this results in a higher device switching
speed being obtained with the n-type
material.

It is interesting to note that the old
types of selenium rectifiers and the
even earlier copper oxide/copper types
(sometimes used as metal rectifiers)
are Schottky barrier devices.

Modern Schottky barrier diodes are
fabricated by the deposition of a metal
layer onto a suitable semiconductor
substrate.

Schottky diodes have also been
known as “hot carrier diodes”, since
the relatively energetic or “hot” elec-
trons are injected into the n-type metal
at a higher energy level than the exist-
ing free electrons of the metal. How-
ever, the injected electrons give up
their energy very quickly to the metal-
lic lattice with times of 100fs (100 x
10-15 seconds) being reported.

It should be noted that only elec-
trons carry the current in n-type semi-
conductor-to-metal Schottky barrier
diodes and these electrons are majority
carriers on both sides of the junction.
Minority carriers play no part in con-
duction in a Schottky diode, so charge
storage time is negligible.

Construction

Low-power Schottky barrier diodes
are made in various geometries accord-
ing to the reverse bias breakdown
voltage required, the maximum oper-
ating frequency, etc. Silicon planar
passivated epitaxial techniques are
normally employed.

The structure of a “mesh” diode is
shown in Fig. 1.2. A structure of this
type can be fabricated by depositing
metal through a screen onto the
semiconductor surface. Many closely
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Fig. 1.2: Structure of a mesh diode

Fig. 1.3: Structure of a passivated
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spaced diodes are thus created on a
single chip. The diode contacts are too
small for thermocompression bonding,
but contact can be made by randomly
pressing a sharp metal point against
one of the metal contacts on the diode.
The large number of contact points
provide a good yield of satisfactory
devices in this operation.

Unfortunately it is impossible to
fabricate this type of diode with reli-
able contact regions which are small
enough for operation at frequencies
above about 7GHz. Hewlett-Packard
suggest a maximum test frequency of
3GHz for mesh diodes. The reliability
of diodes of this type is excellent, but
the random probing techniques used in
their fabrication raises their cost.

The development of a passivated
diode process solved the problem of
creating small area contacts. A passi-
vated layer of silicon dioxide is first
formed over the entire silicon surface,
after which a small hole is opened in
the oxide and the chosen metal is
deposited in the hole to form the
Schottky barrier structure of Fig. 1.3.
Gold or silver is deposited to provide a
surface for bonding, the metallisation
overlapping the surface of the oxide to
form an area of ample surface for wire
bonding the connection.

Diodes produced in this way can be
used at frequencies of up to some
40GHz, although Hewlett-Packard
suggest a maximum test frequency of
16GHz for this type of product. The
edge of the diode is protected by a layer
of silicon dioxide and this improves
the yield of satisfactory devices. Un-
like mesh diodes, mass production
techniques can be employed to reduce
costs. Unfortunately diodes of this
type have a maximum breakdown vol-
tage under reverse bias of only a few
volts, since the passivation process
produces very high local electric fields
which lead to breakdown.

Devices with a much greater reverse
breakdown voltage may be produced
by a hybrid process. The diffused
guard ring of p-type silicon shown in
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Fig. 1.5: Forward characteristics of
the 5082-2300 diode

Fig. 1.8: Reverse characteristics of
the ZC2800 and ZC5800 diodes b
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Fig. 1.4: Structure of a hybrid diode

Fig. 1.4 is made to extend in a planar
fashion under the layer of passivating
oxide and the Schottky barrier is
formed in the interior of the ring,
making electrical contact with the pn-
junction. The guard ring reduces the
edge effects so effectively that devices
with reverse breakdown voltages of
hundreds of volts have been fabrica-
ted, although the typical value is nearer
to 65V.

Although hybrid Schottky diodes
can be produced at low cost, they have
a relatively high junction capacitance
and this limits their maximum operat-
ing frequency to about 2GHz.

Diode
Characteristics

When no bias is applied across a
Schottky barrier diode, the electrons
can freely diffuse across the junction in
either direction and the net current
passing through the device is zero. If a
“saturation” current Is flows as elec-
trons from the semiconductor to the
metal under this no-bias condition, the
current-voltage relationship of the
diode is given by the approximate
equation:

.Diode current = Is (e(V/0-026)-1)

You can see that Is is dependent on the
junction area, the Schottky barrier
potential and the temperature.

In practice it is found that Schottky
diodes conform fairly closely to this
characteristic. However, at high volt-

An internal view drawing of a
Schottky diode

ages above the breakdown value, the
reverse current increases rapidly with
the applied voltage and avalanche mul-
tiplication occurs (as in pn-junction
diodes).

The forward characteristic of the
Hewlett-Packard 5082-2300 series of
unpassivated Schottky diodes at three
temperatures is shown in Fig. 1.5. It
can be seen that the forward voltage
required to produce a given current
falls considerably as the temperature of
the material rises.

Another log-log plot showing the
reverse bias characteristics of the Fer-
ranti ZC2800 and ZC5800 Schottky
diodes. As in the case of a junction
diode, the reverse current rises very
rapidly with the temperature. :

The junction capacitance of
Schottky diodes is important at high
frequencies. The diagram in Fig. 1.7
shows how it decreases with an increas-
ing reverse voltage in the case of the
Hewlett-Packard HSCH-1001 econo-
mical general purpose low-power
Schottky diode. .
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The Battle of the
Beams-Part 3

Ever since 1939, Dr Plendl of the German Aeronautical Research Establishment
entertained doubts about the effectiveness of X-Geridt in the face of strong jamming;
accordingly, schemes for a new system were put in hand at that time.
D. V. Pritchard Dip Ed G4GVO concludes this most interesting story.

Ideally, such a system would have only
one director beam for the guidance of
the bomber and another for a range-
measurement system which would en-
able ground control to drop the bombs
accurately. Clearly improved accuracy
would be needed, and it was possible
that owing to the nature of the system
the number of aircraft on the beam at
any one time would be necessarily low.

Early Experiments

Since the only aircraft receiver avail-
able was the FuG 17 (42 to 48MHz), a
multi-beam beacon was designed for it
by a Dr Herzog of the Gtz Company
and given the code-name Wotan 2. A
system similar to X-Gerit was also
built which used the Bertha 1/-2televi-
sion transmitter, with similar pulsing
and modulation having a dot-dash
ratio of 1:7 modulated at 2000Hz.
Plendl’s analyser was also employed:
this system was envisaged as the direc-
tor beam for the aircraft’s flightpath.

For range-measurement another
special “dash-system” was developed
at Rechlin. A transmitter tunable
between 42 and 48MHz was modulat-
ed for 10 seconds at 300Hz, its signal
being received in the aircraft on a later
mark of Herzog’s receiver—now the
FuG 17 E and on the German produc-
tion line. Its output was fed through a
tone filter and the resulting note modu-
lated an airborne transmitter which
returned the signal to the ground on
another frequency in the 42 to 48MHz
range. There the returned modulation
note was compared with the original
one sent from the ground and the
phase difference, after deduction of the
time lag in the aircraft’s equipment,
gave a direct measure of the range
between the ground transmitter and
the aircraft.

Different Ideas

In fact several systems were tried for
the early Y-System, but the one chiefly
employed was the “Y-Range Measur-
ing System Mechanical” developed by
Dr H. J. Schmidtmann at Rechlin and
a Dr Jenns of Siemens. Two tone
frequencies of 300Hz (corresponding

to 500km, the *“coarse measuring |
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range’) and 3000Hz (equalling 50km,
the “fine tuning range”’) were transmit-
ted. Rectifiers loosely coupled to the
transmitting antennas fed both fre-
quencies via separate filters and phase
converters to two small c.r.t.s, to which
were also fed the filtered frequencies
from the receiver tuned to the aircraft’s
return signal. Tuning of the phase
converter resulted in diagonal strokes
appearing on the screens which served
as null-point indicators, and range was
read from a scale marked in
kilometres.

Siemens also produced a range-
measurement known as the Electrical
Notebook which recorded the ultimate

range of five simultaneously measured.

aircraft. This incorporated a fine-mea-
suring system devised by a Dr Bekker
which used a larger c.r.t. with a circular
range-scale showing a range from 0 to
20km. A transmitted tone of 7500Hz
generated a *‘dark pulse” circular time
zone calibrated against a further circu-
lar “bright zone”, the phase-converted
voltage from the receiver being then
transformed into a pulse which the
electron beam converted into light-
points so that a change in range could
be observed directly. This system was
somewhat unreliable in that a 5km

Meter L/IR

Block diagram of the Y-system
range-measurement systems elec-
trical and mechanical

variation in range was sometimes ob-
served, but nevertheless it was of some
help when enemy jamming was strong.

Later, Dr Bekker introduced another
device known as the “Y-System Mea-
suring Electrical” which was produced
by the Graetz Company. A modulation
note of 300Hz corresponded to 50km,
but it could also be used for an indica-
tion at, say, 20km and by switchingto a
frequency 10 per cent higher the range
was extended to 32km, and so on.
Little more, unfortunately, is known
about this method.

First Trials

These systems were, however, only
useful at first for random location: only
an all-round representation of an air-
craft was given. For example, the air-
craft flew to a given point by standard
navigational methods and its range
was then measured by these various
electronic systems, Its approach to the
point was ascertained by coupling the
system to an ultra-short-wave Adcock
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1—Outward Beam. 2—Retum Beam.
t.g.—tone generator. TX—transmit-
ter. RX—Receiver. c.r.t.-c.r.t. with
range scale. The running-time inside
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ed parts of the graphs, the range-
scale is therefore displaced by this
value on the right-hand graph
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direction finder, code-named Hein-
rich. Variants of the earlier X-Gerat
system were often incorporated where-
in a director beam was used, but where
the old cross beams would have been
empoyed instead of the X-Uhr com-
bined clock/calculator would indicate
the precise timing according to range-
measurement from the ground. On
approaching the bomb-release point
the X-Uhr received a nine-second
Morse signal and on the last dot the
bombs were released.

Final Form

Under the direction of Dr Plendl a
development was devised from this
method by Dr Herzog in 1940. This
new system retained the code-name
Wotan 2, the full title of which was the
“Y-Double-Beam Beacon System’ and
included parts of the multi-beam sys-
tem already described.

Although the same rotating installa-
tion with transmitter and operating
cabin was used, new antennas were
introduced with seven parallel dipoles
and reflectors which generated a long
club-shaped lobe with smaller side
lobes. At a half-wavelength in front of
these were two further dipoles spaced
at a wavelength apart which, on an
opposite phase, produced a “washed
out” cardioid pattern; thus two sets of
beams were sent out, one for the
flightpath to the target and the other
for the aircraft’s return.

Keying the system was originally
effected by mercury switches or vacu-
um relays, but as they gave rise to key-
clicks they were replaced by the so-
called “capacitive mill” designed by a
Dr Escherish. This was a motor-driven
differential capacitor which used a
light bulb to take the transmitter load
between the pauses in transmission.
The long-lobed directional antennas
were keyed at 176 pulses per minute,
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followed by the cardioid-shaped di-
poles; this resulted in a slower dot-dash
pulse with much shorter gaps at a ratio
of 8.8:1, and was acoustically more
acceptable.

In addition, a new receiver based
upon Herzog’s FuG 17 E was devel-
oped by Dr H. Donn and Dr W.
Hepper and designated the FuG 28a;
manufactured by the Heliowatt Com-
pany, this was combined into one unit
with Plendl’s improved AW 28 ana-
lyser. This latter contained a motor

. driving a cam making 180 contacts per

minute which conducted the receiver
output to two series-connected capaci-
tors: their differential voltages then
biased the grids of two valves so that
one was bridge-switched and a balance
existed if the field strength of the two
pulses from either transmitter was the
same—that is, if the aircraft was found
on one of the two beams. Variation to
left or right gave opposing bridge cur-
rents with corresponding responses on
the indicating meters.

The gap between transmissions in
each case caused a magnetic coupling
between the motor and the switch to
drop and only to be re-instated when
the next cycle of transmissions com-
menced. In this way a positive synch-
ronisation between the ground station
and the aircraft was established. To
position himself on the correct beam
the pilot switched on his equipment
which also incorporated a sensitive
(and heavy duty) relay with an extra
winding. The relay operated according
to course variations by switching over
the polarity for left and right direc-
tions: thus the motor would be in the
correct rotation sense when switched
on until a potentiometer connected
between the motor and the additional
winding on the relay delivered suffi-
cient voltage to release the relay.

The Y-System could probably have
been the most effective (if not danger-

General layout of the Y-system with
graphs of range, modulation and
timing

ous) system of all the German beams
had it not been for one small item the
Germans, in spite of their customary
thoroughness, had somehow
overlooked . . .

Norse Mythology
—The Give-Away

As early as June 1940 when DrR. V.
Jones had final proof of the existence
of Knickebein he received an Enigma
decode from Bletchley Park: It is pro-
posed to set up Knickebein and Wotan
installations near Cherbourg and Brest.

Wotan was certainly something new,
but what did it mean? He knew that
Wotan was the greatest of the German
gods, but was there anything unusual
about him—what attributes did he
possess that moved the Germans to use
his name as a code-word?

Jones phoned his friend Frederick
“Bimbo” Norman, Professor of Ger-
man at King’s College, London, then
one of the cryptographers at Bletchley
Park. “Bimbo” was renowned for his
lightning-fast mind and at once gave
proof of it.

“Yes, Wotan was the chief German
god—wait a moment, he had only one
eye ... One eye—one beam! Can you
think of a system that would only use
one beam?”

Dr Jones could, in principle; but it
was not until the end of 1940, when X-
Gerit was finally mastered, that he and
his assistant Dr F. C. Frank suspected
that another German beam system
might be making its appearance. Could
this be the Wotan they were looking
for? The new system seemed to involve
a director beam plus a means for
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ranging and Jones’ suspicions were
aroused when on October 6 an Enigma
transmission to what appeared to be a
station called “Wotan 2” north-west of
Cherbourg read: Target No. 1 for “Y”
co-ordinates 50°41°49.2" north,
2°14°21.2" west.

Study of a map revealed these to be
the co-ordinates of an army depot at
Bovington in Dorset, and they showed
a great difference from the X-Gerat
system in which a number of beam
directions were always sent out, each
station having to set its beam in the
required direction. With this new
method, however, the position of the
target was given to a single station
which suggested that the station had
the entire means of directing the
bomber to its target. This seemed to be
confirmed when Bovington was at-
tacked a few days later by two aircraft
with results which, though somewhat
inaccurate in direction, were good as
regards range.

Frequencies and
Cyphers

Signals Intelligence and our moni-
toring services soon began to report the
existence of beams on frequencies
between 40 and 50MHz which had
very different characteristics from
Knickebein and X-Gerit. Instead of
the left and right transmissions being
modulated with dots and dashes, the
emissions were of equal duration ex-
cept for a short pause in transmission
when one signal, for example the left,
came directly after the pause and the
other signal followed in a sequence
thus: pause—left, right, pause—left,
and so on.

Dr Robert Cockburn and his assis-
tants at the Telecommunications Re-
search Establishment put the signal on
an oscilloscope and immediately ob-
served its principle. The beam emitted
three directional transmissions per
second and seemed to have been de-

Cassel

Alexandra Palace

The method of interfering with the Y-beam system

Ranging principle of the Y-system

signed to operate a beam-flying indica-
tor in the aircraft. As things turned out,
more surprising developments were to
be revealed.

Jones discovered that the aircraft
using the new system were not from
K.Gr.100 but from the Third Group of
KG 26. He also learned that the scien-
tist who had developed the system was
none other than Dr Plendl who had
devised X-Gerét. Plendl was the Ger-
man equivalent of T. L. Eckersley, our
leading radio propagation expert, and
when Jones asked Eckersley what he
thought of Plendl he replied, “‘He’s not
much good, he bases his theory on
experiment!”

(Amateurs please note!)

On 19 January 1941 an aircraft of
KG 26 was shot down and though it
was badly damaged it could be seen
that it carried equipment similar,

Airborne RX and TX with

the Plend| Analyser

Cassel

though not identical, to X-Gerit. But
of greater significance was the charred
radio operator’s notebook:

Loge 244 142 10

Schmalstigel 454 149 11

Bruder 372 120 11

Suden 272 117 1

Bild 405 137 11
Rickflug

Knowing that KG 26’s base was at
Poix, south-west of Amiens, and that
“Loge™ was the German code-name
for London, Jones and Charles Frank
were able to make the following
interpretation:

Objective Distance Rhumb Magnetic
to Poix l{lga;; :rg Variation
London 244km  142° 10°
Sheffield 454km  149° 1r*
Bristol 372km  120° 1r°
Southampton 272km 117° 11
Birmingham 405km  137° 11°

Homeward flight
The second table in the notebook

gave:

Hinflug
294 10
318 11
283 11
274 11
302 11

By assumimg that these entries re-
ferred to the same cities as those in the
first table and that they were bearings,

Professor R. V. Jones at Clarendon
Laboratory, Oxford 1936

Apologies to the inhabitants
of Retford, Nottinghamshire,
for “relocating’’ their town in
Part 1 of this series.
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the intersection point appeared to be at
Cassel in north France, which gave
them:

Outward flight

e e et
London 294° 10°
Sheffield 318° 1r°
Bristol 283° 11°
Southampton 274° 11°
Birmingham 302° 11°

Jones could therefore deduce that:
(a) the aircraft approached its target
Sfrom the direction of Cassel; (b) it was
not concerned with distance calcula-
tions, which would be consistent with
the distance being determined by a
distant ground station; (c) after it had
reached its target it intended to return
direct to an airfield near Poix, and since
it was navigating on its own it needed to
know the distance from the target back
to Poix, as well as the direction.

A third table in the notebook con-
tained the frequencies for both the
beam itself and the ranging system.
Typically, the station radiated a sinu-
soidally modulated signal to the air-
craft on 42.5MHz and its modulated
note was then detected, amplified, and
used to modulate a transmitter in the
aircraft which sent a signal on
46.9MHz back to the ground station
—which then determined the distance
of the aircraft by the delay in the return
signal. As we know, an analyser was
used.

The Delicious
Leg-Pull!

From a security viewpoint it is re-
markable that the Germans failed to
ensure that notebooks and tables giv-
ing important information were not
taken aboard aircraft: it would have
been a simple matter to memorise
these things for a single operation. On
the other hand it could be said that the
Germans were completely unaware
that we had broken their Enigma signal
system, which gave away so much
more vital information. At all events,
these matters added up to British
intelligence being able to glean much
information which the enemy confi-
dently believed to be secure.

Dr Jones immediately spotted a “de-
licious method” of upsetting the Y-
System. (Doubtless his prowess in
practical joking came to his assistance
here—after all, if disguised as a tele-
phone engineer he had been able to
persuade an Oxford physicist to plunge
a telephone into a bucket of water,
finding a way to bamboozle the enemy
was likely to come quite readily to
mind.) We in England could receive
the 46.9MHz signal from enemy air-
craft even better than their ground
station could, and so we could re-
radiate the already re-radiated signal
back to the aircraft on 42.5MHz, the
frequency used by the ground station.
As Dr Jones pointed out, “This would
therefore be fed into the aircraft receiv-
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Y = Bumstvahlbaken

Official German diagrams of antenna patterns for (left) return path and (right)
directional pulsed beam

Official German lay-out of a Wotan 2 Y-system station B—Leitstrahl (Double-

beam Beacon). S—Meft-Sendung (Range measurement transmitter, 1TkW

““Bertha’’). E—Meft-Rucksendung (Control centre with range measurement
equipment). P—Peilsendung (Direction finder "Heinrich’’)

er, along with the signal coming in from
the ground station, and in turn be fed
back to the ground station again. The
effect would be rather like that which
occurs in public address systems where
the noise from the loudspeakers im-
pinges on the original microphone, and
is therefore picked up and relayed back
to the speakers again. The effect on the
ground station would be to make it
think that the aircraft was at a false
distance, because the returning waves
would have travelled round an extra
loop between the aircraft and our own
station before getting back to their
original base; and if we used a powerful
transmitter ourselves the whole system
would ‘ring’ just as a public address
system squeals if the gain of the ampli-
Jfier is made too high”.

The BBC television transmitter at
Alexandra Palace was just right for the
task because it operated in the right
frequency band. Dr Cockburn imme-
diately requisitioned it for the purpose
and it transpired that this countermea-
sure, code-named Domino, was first
put to use the very night that KG 26
took over from K.Gr100—because we
had now successfully jammed X-
Gerat.

Jones advised that for the first few

Photographs courtesy of Fritz Trenkle

nights only a minimum of power
should be used, just enough to inject a
small signal into the Y-System to give
the Germans a false range without
arousing their suspicions (a process of
“acclimatisation” by slow change).
The first results were not only success-
ful but afforded a source of innocent
merriment: one aircraft became in-
volved in an acrimonious exchange
with the ground station who suggested
he must have a loose wire in his
receiver and that he should abandon
the attack for that night. Over the
following nights Alexandra Palace
gradually increased its power and the
Germans woke up to the fact that we
were now successfully jamming the
system, whereupon they abandoned it.

Dr Jones’ original aims were that,
since he was not entirely sure for how
long the Germans had successfully
used the system, he should break their
confidence by making them think that
we had been interfering with it in a way
that had remained undetected for a
considerable time. This policy reaped a
further (and at times hilarious) bonus
because once the Germans suspected
we were interfering with the system
other alarms entered their heads:
“Since the aircraft had to be instructed
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by the ground station when to release its
bombs, it had to be monitored all the
time during its bombing run, and the
ground station could handle only one
aircraft at a time. The aircraft would
therefore fly to a convenient area from
which it could be ordered onto the beam
by the ground station, and so com-
mence its bombing run. In principle, all
we needed to do was transmit false
orders to the aircraft. In fact we did not
do this, but it seemed such an easy
countermeasure that the German crews
thought we might, and they therefore
began to be suspicious about the in-
structions they received.”

Substance was added to this later
when an aircraft was ordered by the
ground station to steer due west (possi-
bly because it was east of the beam) to
bring it onto the start of its bombing
run. Failing to hear further ground
station orders, the aircraft flew a con-
siderable distance west then returned
to base to complain that the British
had given false orders. On other occa-
sions when the power of Alexandra
Palace had been increased, aircraft
became confused and were ordered
back to their bases after being told,
again, that a wire was probably loose
somewhere in the equipment. “What
with our real countermeasures and
those imagined by aircrews, Y-opera-
tions became a fiasco and the system
was withdrawn; we had restored our
moral ascendency for the rest of the
winter.”

Only later did Dr Jones learn that
the Y-System was really Wotan 2, and
X-Gerat was Wotan 1. “And so, while
Wotan may have had one eye for 'Y’ he
could not have crossed eyes for ‘X'..."”
In fact the Y-System was nicknamed
“Benito” because Mussolini was consi-
dered to be the one-eyed end of the
Axis!

So ends the battle of the beams. The
author hopes that some interest may
have been aroused to prompt readers
to study further this aspect of scientific
warfare and to live again those mo-
mentous days of the 1940s in the
company of such distinguished (if then
secret) servants who unravelled the
enemy beam systems.

But to one man, above all, must go
the highest recognition: R. V. Jones,
the young scientist who defied the
experts, confounded officialdom, and
quietly saved the country from a terri-
ble disaster—yet inexplicably, is still
denied the knighthood he so richly
deserves. The man who, to repeat
Churchill’s words, “Broke the bloody
Mms‘ "
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Enclosures

Two electronic case ranges,
designed for hand-held
portables, have been
launched by West Hyde.

The TINOS and ELOS
ranges are available in a total
of nine different sizes and in
light grey and black ABS,
costing from £1.44.

The TINOS range have, on
one side, a textured finish to
provide a firmer grip, also a
battery compartment for
PP3 9V batteries and

rounded corners throughout.
One model in the range even
has a moulded pocket clip.
The ELOS, whilst being
the more general purpose
range and without a battery
compartment carries, as
standard, moulded pads to
provide a base for a p.c.b.
and sub-chassis mounting.
West Hyde Developments,
9-70 Part St. Ind. Est.,
Aylesbury.
Bucks HP20 T1ET.

Diplomé_Au
Calvados
The REF regional club

Department du Calvados in
Normandy, have an award

available to all radio
amateurs and s.w.l.s.

Applicants must have

worked (or heard) 10

stations located in the The Award Manager,
Calvados district (No. 14) on | Pierre Roger FC1CNJ,
any band and/or mode. 8 Rue des Petites Haies,
There are special F. 14440 Douvres La
endorsements available for | Delivrande,

h.f., v.hf,s.hf, cw, France.

FRANCE

DEPARTEMENTS

RTTY, etc., onrequest.

Contact with the club
station, FF6KCZ on h.f. or
FF1KCZ on v.h.f. counts as
two contacts.

No QSLs are necessary,
send your log details,
certified by two licensed
amateurs and 10 IRCs to:

of the
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AUDIO FILTERS
MODELS FL2, FL3, FL2/A
Model FL3 represents the ultimate in F
audio filters for SSB and CW.

Connected in series with the loudspesker,
it gives veriable extra selectivity better
then a whole bank of expensive crystal
fitters. In addition it containa an automatic
notch filter which can remove a "tuner-upper’’ il by itselt,
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-
glone auto-notch unit. Dmmnﬁwwmmmmn
otherwise 8 QSO would have tobe

Prices: FL2 £89.70, FL3 £129.37, FLY/A I:SQOT

ACTIVE RECEIVING ANTENNAS

Datong active antennas ere ideal for
modern

rwewer Ulpﬂ:ldly wherulpmm Irnhsd
@ highly sensitive (comparable to full- size dipoles).
° &wmdwmlbothOOkszmmMHxl
® needs no tuni hing or other
® twuwmonshl)ﬂOlmndowmuumngorADB?O waf«mm
® very compact, only 3 metres overall length. @
Prices: Moded AD270 (indoor use only) £51?Bﬁothpdcuimludcmﬂmmmk.
Model AD370 for outdoor use) £69.00

MORSE TUTOR

The uniquely effective method of

improving and maintaining Morse

Code proficiency. Effectiveness

proven by thousands of users world-wide.
:Prlmmvwhuu ytime at your _ — '

thununm\dmnmmofpeﬂmmmmﬂnchuw
® D70's unique "DELAY" molalowavwlolounuchchmcﬁrro::lmiucm
speed sound. Start witha delay between each character and as you improve

high
reduce the delay. The speed each character el remaing -
independent “'SPEED" control. s T

® Features: long life batte, ation, ¢ size, v

builtin & gl o ompact stz Price: £56.35
OmMulllow.phnfummdtmhMm\r duct are available free on
AN prices inch VAT and p and Barclaycard,
Goods normally despatched within 3 days bj A Orders —

to availability. Tel: (0532) 744822
write to dept. PW

DATONG Clayton Wood Close

ELECTRONICS west Park

LEEDS LS16 6QE

Tel: (0532) 744822 (2 lines)

LIMITED

S.E.M.

Manufacturers and Suppliers
of Communications Equipment

UNION MILLS, ISLE OF MAN
Telephone: (0624) 851277
SEM ORM ELIMINATOR. Unique design gets rid of any local interference. Connect in
your aerial lead and removes QRM beiore it gets to your receiver (you can transmit through
it). Any sort of interlerence, it can be next 1o your rx (your computer) or several miles away,
e.g. power lines. £69.50 ex stock.

S.EM. TRANZMATCH MK The only Aerial Matcher with UNBALANCED and TRUE
BALANCED OUTPUTS. 1 kW 1.8-30 MHz, £120. Bultin EZITUNE, £39.50. Builtin
Dummy Load, £9.90. Ex stock.

EZITUNE. Aliows you o TUNE UP on receive instead of transmit. FANTASTIC CONVE-
NIENCE. Bowed unit, £45.00. P.C.B. and fitting intsructions o fit in any ATU, £39.50.

FREQUENCY CONVERTERS. V.HF. 1o H.F. gives you 118 to 146 MHz on your HF.
receiver, Tune Fow. 2-30MHz, £49.50 ex stock. HF. 1o V.H.F. gives you 100 kHz to 60 MHz
on your V.H.F. scanner, £49.50 ex stock.

TWO-METRE TRANSMATCH. 1kW, £32.00 ex stock.
DUMMY LOAD. 100 W. THROUGHLOAD swilch, £24.00 ex stock.

VERY WIDE BAND PRE-AMPLIFIERS. 3-500 MHz. Excellent performance. £32.00 or
through when OFF, £37.00 ex stock.

R.F. NOISE BRIDGE. 1-.170 MHz. Very usehul. £45.00 ex stock.

IAMBIC MORSE KEYER. 8-50 w.p.m. auto squeeze keyer. Ex stock. Ours is the easiest io
use. £45.00. First class twin paddie key, £20.00 ex stock,

mm Sentinel 40: 14x power gain, e.9. 3 W — 40 W (ideal
F290 and Handshields), £85.00. Sentinel 60: 6 power, e.g. 10 W In, 60 W out, £95.00.
Sentinal 100: 10 W in, 100 W out, £135.00. All ex stock.

H.F. ABSORPTION WAVEMETER. 1.5-30 MHz, £39.50.

MULTIFILTER. The most versatile audio fiker. BANDPASS HP. LP. and two noiches.
Frequency and Bandwidth adjustable 2.5 kHz-20 MHz, £75.00 ex stock.

HIGH PASS FLTER'BRAID BREAKER. Cures T.V.L, £7.50 ex stock.
CO-AX SWITCH, Three-way + earth position. D.C.-150 MHz, 1kW, £25,00 ex stock.
12 MONTHS COMPLETE GUARANTEE INCLUDING TRANSISTORS

Prices include VAT and delivery. C.W.O. or phone your CREDITCARD NO. Ring or write for
further data. Orders or information requests can be put on our Ansaphone at cheap rate
times.

w2 - =3
RTTY/CW/ASCII TRANSCEIVE
The high performance, low cost system

Split-screen, type-ahead operation, receive
screen unwrap, 24 large memories, clock, review
store, callsign capture, RTTY auto CR/LF, CW
software filtering and much more. Needs inter-
face or T.U. BBC-B/Master and CBM64 tape £20,
disc £22. SPECTRUM tape £35 inc. adapter
board (needs interface/TU also).

See reviews Dec 87 & Jan 88 issues.

For VIC20 we have our RTTY/CW transceive
program. Tape £20.

RO< - <3
RTTY/CW/SSTV/AMTOR RECEIVE

This is still a best-selling program and it's easy
to see why. Superb performance on 4 modes,
switch modes at a keypress to catch all the

action. Text and picture store with dump to
screen, printer or tape/disc. An essential piece of
software for trawling the bands. Needs interface.
BBC-B/Master, CB tape £25, disc £27. VIC20
tape £25. SPECTRUM tape £40 inc. adapter
board (needs interface also). The SPECTRUM
software-only version (input to EAR socket) is
still available £25.

TIF1 INTERFACE Perfect for TX3 and RX4, it has
2-stage RTTY and CW filters and computer noise
reduction for excellent reception. Transmit out-
Buts for MIC, PTT and KEY. Kit £15 (assembled

CB + cables, connectors) or ready-made £25,
boxed with all connections. Extra MIC leads for

extra rigs £3 each. State rig(s).

WORLD AND UK/EUROPE MAP LOCATOR
Maps, great circles, distances, bearings, contest

scores. Latlong, locators, NGR, hundreds of
lacenames. B /Master, ELECTRON ONLY.
ape £10.

LOCATOR Distances, bearings, contest scores.
Lavlog?g, locators. SPECTRUM, CBM64, VIC20
tape £7.

And for BBC-B/Master, SPECTRUM, ELECTRON,
CBMé4, VIC20.

MORSE TUTOR 1-40 wpm. Learn by ear, practise
using random letters, figures, punctuation,
words. 40 plain language texts supplied or type
your own. With learning guide, tape £6.

LOGBOOK Date, band, mode, call and remarks.
Instant callsearch. Log printout. Tape £8. .

RAE MATHS Unlimited practice and testing for
the exam calculations. Tape £9.

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

Prices include VAT and
airmail overseas, normally
BFPO deduct 13%.

EN technical software pw,) ==

Fron, Upper Llandwrog, Caernarfon LL54 7RF.
Tel. 0286 881886

, 1st Class inland,
return, Eire, C.l.,
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Theory

Reading & Understanding

(with a bit of theory thrown in)

Before attempting to understand circuit diagrams, it is as well to become familiar
with the symbols representing the various electronic and radio components. In Part
1, this is just what R. F. Fautley G3ASG does.

At least a pageful of these radio and
electronic symbols can be found in
various publications, but here we will
deal with only a few at a time as they
become necessary to understand the
circuit being described.

The Series Circuit
(d.c.)

Let’s start with a very simple series

circuit, just three components.

(i) A battery

(ii) A simple on-off switch

(iii) A resistor

The sketch in Fig. 1.1 shows how each
one of these three separate compon-
ents is represented by its own particu-
lar circuit symbol. The symbols, as
drawn, do not represent any sort of
circuit as they are not connected to-
gether in any way. If we join the three
components in series, as in Fig. 1.2,
this then becomes a simple circuit. By
connecting components in series, we
mean that they are connected end-to-
end, rather like children forming a
circle by joining hands!

The lines joining the components
together are electrical connections,
either wires or the copper tracks on a
printed circuit board. A physical repre-
sentation of the Fig. 1.2 circuit is
shown in Fig. 1.3. In the circuit dia-
gram, the switch is shown in the open
or OFF position. Conventionally, on-
off switches are drawn in the OFF
position, and this one has been labelled
“S1™ meaning switch 1, The resistor is
marked “R1” meaning resistor 1 and
the battery symbol is marked *“9V”
indicating a 9 volt battery.

When switch S1 is closed, direct
current (d.c.) will flow through the
resistor, this is the current provided by
batteries or d.c. supplies. The value of
the d.c. flowing will depend on two
things:

Fig. 1.3
36

—fp— T e A—
Battery On/off switch Resistor
Fig. 1.1

(i) The voltage of the battery

(ii) The value of the resistor Rl in
ohms (2)

Remember Ohm’s Law?

I-R

where: I is the current flowing in am-
peres (A)
E is the battery voltage in volts
v)
R is the resistor value on ohms
(L)
Thus, the larger the value of the resis-
tor in ohms, the smaller will be the
current (in amps) flowing. This effect
of the resistor in restricting the current
flow is called resistance.
Then for Fig. 1.2:

9
I=100
= (0.09A or
90mA

The Series Circuit
(a.c.)

The next type of circuit to be looked
at is another series circuit, the series
tuned circuit. For this circuit, three
different components again with their
own symbols are required:

(i) An inductor
(ii) A capacitor
(iii) An alternating supply

~ They are shown in Fig. 1.4. Both the

inductor and the capacitor possess a
characteristic which tends to impede
the flow of alternating current; rather
as the resistor in Fig. 1.2 restricted the
flow of direct current in the d.c. series

S1
On/Off switch

Fig. 1.2

circuit. This characteristic (due to the
inductance of the inductor and the
capacitance of the capacitor) is called
reactance.

The reactance due to the inductance
of the inductor (or the capacitance of
the capacitor) can be considered as a
measure of its ability to oppose the
flow of alternating current when an
alternating voltage is applied across it.

There is a fundamental difference,
though, between the effect of current
flowing through a resistor and alternat-
ing current flowing a capacitor or and
inductor. This difference is due to
phase.

What is Phase?

Current, whether it is a.c. or d.c.,
flowing through resistance is always in
phase with the voltage across it. This
means that whatever the shape of the
voltage waveform, the shape of the
current waveform flowing through a
resistor is always exactly the same.
Peaks or troughs in the waveform ap-
pear at exactly the same instant in time
in both voltage and current waveforms.
In the d.c. case, there is no waveform
as the voltage is constant, but so then is
the current!

Alternating current flowing through
a capacitor or an inductor, however, is
certainly not in phase with the voltage
across it. In the case of a theoretically
pure inductance having a sinusoidal
alternating voltage applied across it,
the current (although still sinusoidal)
will lag the voltage by the time taken by
a quarter of the cycle. This time is
electrically equal to 90° (as a full cycle
is 360°). The alterndting current flow-
ing through a capacitor, however, leads
the voltage across it by 90°, again, if the
shape of the voltage waveform is sinu-
soidal, so is the current waveform.

Voltage and current are referred to
as being in quadrature when there is a
phase difference of 90° (a quarter of a
cycle) between them, either leading or
lagging.

When both a capacitor and an induc-
tor are connected in series as in Fig.
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Inductor Capacitor  Alfernating supply
Fig. 1.4
Yy
L 100pH
f
C 100pF [WOH18L)| -
————
Fig. 1.5

1.5, together with an alternating vol-
tage of variable frequency (such as a
signal generator), it would be found (if
we had a means of measuring it) that
by varying the frequency only of the
alternating voltage, the amplitude of
the alternating current through the
circuit would vary. It would also vary if
the supply voltage were changed, and
that is why in the last sentence we said
we would vary only the frequency.

The current would vary in such a
way that at one particular frequency
(call it f;) it would reach a maximum
value, diminishing both at higher and
lower frequencies than f,. This pheno-
menon is called resonance and the
frequency f, of maximum current is the
series resonant frequency of the circuit.
This frequency is not affected by the
amplitude of the alternating voltage.

Remember the formula for the fre-
quency of resonance?

fa L
* 2rV/(LO)

where:

f, is the resonant frequency in hertz
(Hz)

T is a constant, 3.1416

L is the inductance in henrys (H)

C is the capacitance in farads (F)

Let’s digress for a few moments to
take a simple theoretical look at this
series tuned circuit. To determine the
frequency of resonance of the circuit in
Fig. 1.5:

p 1
| R —
2av/(LC)
and so, using basic units, H and F

' 1
fo 27+/(100 x 10-9) (100 x 10-12)

where L=100uH or 100 x 10-°H
and C=100pF or 100 x 10~!?F

1 2
b 2nv 10714

1
2nx 1077
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4
= 1591549.4Hz

or, by dividing by 10¢, ~ 1.59MHz

Also, at this particular frequency, f,,
the numerical value of the inductive
reactance of the inductor, L, will be
exactly equal to the numerical value of
the capacitive reactance, C. Think
back to the formula for inductive
reactance:

X, = 2nfL

where:

X, is the numerical value of the
inductive reactance in ohms (Q)

m is constant 3.1416

f is the frequency at which the value
of the inductive reactance is required
in hertz (Hz)

L is the inductance of the inductor in
henrys (H)

Inductive reactance is conventional-
ly considered to be a positive (+)
quantity. Note: All the terms in the
previous equations are expressed in
their basic units (ohms, hertz and
henrys). If you always convert multi-
ples or sub-multiples (e.g. kHz, MQ,
pH, mV, mA) to basic units, you are
much less likely to make numerical
mistakes.

Now let’s look at the capacitive
reactance:

1

Xe = 2niC

where:

X, is the numerical value of the
capacitive reactance in ohms ()

7 is constant, 3.1416

f is the frequency at which the value
of the capacitive reactance is required
in hertz (Hz)

C is the capacitance in farads (F)

Capacitance reactance is conven-

fo s 159MHz /\ WO THE
W
Inductor Capacitor
X =+10000 Xc=-10000
Fig. 1.7

(r.f signal generator)

I
C 100 .
Capaciﬂ:'

tionally considered to be a negative (=)
quantity. Let’s work out the inductive
and capacitive reactances at the reso-
nant frequency, f;,, for the previous
worked example.
First, the inductive reactances:

= +27 (1.59 x 10¢) (100 x 1076)

= +2x (1.59) (100)

~+1

Now the capacitive reactance:

Alternating supply

1
Xe = ~2afC

2m(1.59 x 10%) (100 x 10712)
1

2m(1.59) (100) x 10-6
=-1000Q

Look back to the circuit of Fig. 1.5.
Now put the reactance values on the
circuit as in Fig. 1.7. As the two
components are in series, and as they
are both reactances we can add them
together arithmetically in a similar way
to adding two resistances in series
—but the sum is not 2000Q! This is
because the inductive reactance is pos-
itive and the capacitive reactance is
negative, so: '

X ota1 = (+1000) + (~1000)
= +1000 - 1000 '
=00

This means that the opposition to
the flow of alternating current in this
example, at the series resonant fre-
quency f,, is zero! At least, it would be
if we had theoretically perfect compon-
ents having inductive and capacitive
characteristic only, with no resistive
losses. Unfortunately, practical com-
ponents all have some losses, although
most capacitors are usually far less
lossy than inductors. The effect of
resistance in the series resonant circuit
is to limit the current flow at reso-
nance, for in its absence the current
would be infinite!

In Part 2 we will look at a.c. and d.c.
parallel circuits.
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Cap.Co Magnetic Loop Antenna AMA 5

During the autumn of 1987, Cap.Co Electronics Ltd. of
Skelmersdale, Lancs, announced a new range of “home-
grown”’ magnetic loop antennas for the s.w.l., amateur and
professional markets, claimed to be a major technological
breakthrough “rendering skyscraper antennas . .. as archaic
relics of the past”.

Being the proud possessor of a few of these archaic relics him-
self, Ron Stone GW3YDX decided he would like to put a
magnetic loop to the test. His XYL Janet reports here on his

findings.

The literature accompanying the an-
tenna explains that it functions on the
magnetic portion of the electro-
magnetic wave, and that this feature
distinguishes it from “electrical anten-
nas such as Yagis, dipoles, etc.”. This
review, however, focuses on the practi-
calitites rather than on the theory
behind the antenna.

Arrangements were made to borrow
from Cap.Co the Model AMA 5, which
covers the frequency range 3.5 to
10MHz, and costs £390 including its
associated control unit. Tony Johnston
G40GP, Technical Director of
Cap.Co Electronics Ltd., invited
GW3YDX to collect the antenna from
the factory at Skelmersdale, and at the
same time to have a look round the
production line for the loops and for
the well-known range of antenna tun-
ing units,

For some strange reason, GW3YDX
had always imagined that the Cap.Co
operation was conducted with a man
and a boy from the back of a garage in
the leafy suburbs of Skelmersdale.
Nothing is further from the truth, for
the factory already employs seven
people, and three more were to be
taken on during the week of the visit.
Throughout the company, the issues of
quality were evidently given the high-
est priority. GW3YDX, who is profes-
sionally engaged in electronics, was
impressed both by the total quality
attitude and the company’s modern
machine tool and electronic test
equipment.

Prices for the loop antennas range
from around £80 for a receive-only
model, up to over £3000 for the high-
power professional versions which
come with microprocessor-based auto-
matic control units. Sizes range from
680mm to 3.4m in diameter, depend-
ing on the frequency coverage. The
claim that the antenna does not need
planning permission holds true for all
the loops except the big AMA 1. The
1.7m-diameter AMA 5 and smaller
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loops don’t need permission unless any
part of them exceeds 3m above ground
level. This means that the AMA Sona
Im stand can go into any garden and
the local authority cannot tell you to
take it down on planning grounds.
Table 1 gives full details of the range of
magnetic loops available.

Mechanical Details

The quality of construction of the
review antenna was very good, and it
was obviously built to last. The tubing
is heavy gauge aluminium alloy about
32mm in diameter, with the associated
fittings heavily plated to resist corro-
sion. Heavy duty polypropylene
plumbing fittings are used to water-
proof the joints between the tubing and
the large plastics tube containing the
remotely tuned components. The re-
viewer has pledged to Tony Johnston
that he will not divulge manufacturing
details, but can reveal that the antenna
consists of a loop which couples by
transformer action into the tuned cir-
cuit comprising the tubing loop and a
motor-driven variable capacitor. It
sounds simple, but the capacitor is a
very special high-voltage component,
and the motor and drive have several
unique features. The mysterious piece
of plastics drainpipe conceals some
expensive precision componems,
which account for the high price of the
antenna, and also mean that this is not
an easy home-brew project even if only
medium transmitter powers are
involved.

All the antennas come with a mains-
powered manual controller which con-
nects to a waterproof socket on the
antenna via an ordinary screened sin-
gle-conductor cable. The r.f. connects
via 50Q coaxial cable to a
PL259/SO239 connector on the an-
tenna. Connections were quick and
easy to make.

The controller has fine and coarse
tuning buttons marked HF and LF, in

other words 4 buttons in all, a toggle
switch to go from fine to coarse tuning,
a “speed” control to vary the rate at
which the reactive components tune,
and a press-button mains on/off
switch. Several loops can be driven
from a single controller.

Operation

To make it all work, the receiver or
transceiver is tuned for a peak in noise
from the loudspeaker. Using the coarse
tuning buttons is the fastest way to
tune the antenna, but because the beast
has such a very high Qit is very easy to
miss the tuning peak. Once a peak is
found with the coarse controls, you
then switch to fine tune and repeat the
process. Then it is time to tune up,
“bearing in mind other band users” as
the instructions quite rightly say.
Pressing the fine HF or LF buttons as
appropriate, whilst watching the
v.s.w.r. will obtain the desired low
reading. You are then ready to go.

It all sounds much more complicat-
ed than it is to do, and the procedure
was quickly got used to, using the
excellent instructions supplied. It is a
good idea to bear in mind whether one
had moved Lf. or h.f. around the band,
as usually a quick touch on the appro-
priate fine tune button would return
the antenna to 1:1 v.s.w.r. aftera QSY.

The match after tuning was at worst
1.3:1, and more usually 1:1. This
should satisfy the fussiest transmitter.
No TVI or BCI was evident, although
of course this usually has more to do
with the quality of the receiving equip-
ment than the transmitter/antenna
combination.

The very small bandwidth of the
antenna is at the same time both a
blessing and a curse. On the one hand
it in effect adds another high-Q stage to
the receiver, which would be of great
benefit if a local medium wave broad-
cast transmitter so overloads the front
end of your receiver as to make listen-
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ing on the 3.5MHz band impossible, or
if you have a receiver with poor strong-
signal handling capabilities. In this
case, the sharp tuning of the loop may
well be able to suppress the QRM. On
the other hand, the sharp tuning makes
a rapid QSY, especially around 80m, a
bit of a tedious task. The very high Q of
the antenna and its narrow bandwidth
are claimed as two of the principal
features by the manufacturer. So they
can be, but there can also be a negative
side, as already outlined.

The 2:1 v.s.w.r. bandwidth was
measured on each band and compared
with the claimed figures with the fol-
lowing results:

Frequency |Bandwidth for 2:1 v.s.w.r.
Band Claimed | Measured
MHz kHz kHz

35 3 4.5
7.0 8 12
10.0 18 21

The overall frequency coverage of
the antenna was 3.2 to 13.2MHz. Itisa
pity that it does not extend a little
higher to give coverage of the 14MHz
band, but there are other models which
do.

On the Air

The performance of the antenna was
compared with the main station anten-
nas at GW3YDX. For the 3.5MHz
band the choices are a 16.5m vertical
with some 600m of radials, or a G5RV
at 12m. For TMHz there is a 2-element
Yagi at 29m or the G5RV. On 10MHz
only the G5RYV is available.

Although it is possible to mount the
antenna with loop parallel to the
ground, in most cases it will be mount-
ed upright, and it was tested in that
mode only. Band by band, the results
of comparative tests are as follows:
3.5SMHz: On DX signals the loop was
generally about 10dB down on the
vertical. Bearing in mind the small size
of the loop this is a very good result.
Remember that 10dB is equivalent to
about 1} S-points. It was quite easy to
work the USA. For local QSOs the loop
was run against the G5RV, and again it
was about 10dB down. It was easy to
put a good signal into most of Europe.
7MHz: Obviously the beam “blew the
loop away” with signals up about 30dB
compared to the loop. Using the G5RV
on European signals, the loop varied
from equal to about 10dB down. In
view of the minute size of the loop
compared with the G5RYV, this is a
surprisingly good result. Some good
Caribbean DX was worked during the
CQ WW Contest, though the loop was
found to be about 10dB down on the
G5RYV for distant signals. This again
was quite a good result, but not as good
as with local signals.
10MHz: Results on this band were the
most interesting of all. It soon became
evident that the G5RYV, being a full
wavelength long on 10MHz, possessed
some deep directional nulls on that
band. Very often, signals that could be
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heard at good strength with the loop
were completely inaudible on the

G5RV. When a signal was in the null of,

the loop and a good signal on the main
antenna, it could usually be equalised
by turning the loop. At worst, the loop
was 5dB down, and frequently many
dB up on the G5RYV, because of the
nulls of the latter. Not being able to
turn a G5RYV, this was a significant and
major plus for the loop.

The theoretical gain figures on the
data sheet do not seem to be realised.
The dBd (decibels with reference to a
dipole) figures are -7.05 on 3.5MHz,
-1.82 on 7MHz and -0.03 on 10MHz.
Having said that, theoretical gains are
very difficult to achieve in reality,
especially when it comes to miniaturi-
sation and/or multi-banding. Without
the attention of good construction and
quality components that Cap.Co have
put in on the production line, the field
test comparisons against the main sta-
tion antennas would have been a great
deal worse for a small loop. Anybody
who imagines that you can build a
miniature multi-band antenna 1.7m in
diameter and not lose a little must be a
bit naive!

The literature that comes with the
antenna claims that a rotator is not
necessary. This is true in the sense that
the loop, being at ground level, can be
turned by hand. However, one of the
big benefits was the ability to turn the
antenna so as to drop signals into the
null of the loop, thereby removing

either the hash from the junior op’s
micro-computer, or dear old Vlad who
never listens before calling CQ. A
rotator can save a lot of running to and
fro, and would be a useful extra. It need
not be a big one, as the loop is very
light.

Power handling of the AMA 5 is
claimed as 150W. Ever curious, the
GW3YDX linear was fired up. The
power accepted on each band before
the v.s.w.r. shot up, indicating flash-
over, varied between 190 and 210W
depending on the band. This is plenty
for most transceivers, and gives a little
to spare in the unlikely event of not
being able to tune the antenna to givea
good match.

Conclusions

Is a Cap.Co loop going to grace the
GW3YDX QTH? The answer is proba-
bly not, bearing in mind the excellent
antennas that are already in place.
Furthermore, noise is not usually a
problem there. Having said that, the
receiving version would frequently be
of use in reducing the European QRM
on Top Band And Eighty, so purchase
is being actively considered. For the
amateur who has severe QTH or plan-
ning problems, the Cap.Co range of
magnetic loops could offer a solution.

Thanks go to Cap.Co Electronics
Ltd., 63 Hallcroft, Birch Green, Skel-
mersdale, Lancs WN8 6QB, telephone
0695 27948, for the loan of the review
antenna. PW

TABLE 1: THE CAP.CO RANGE

Type ['I:\;I?-lqz} Power/Use ?:; W{:ug}ht Price
AMA 1 35/7.2 200W/TX or RX 34 15 £390
AMA 2 |6.9/145| 200W/TX or RX 1:7 10 £322
AMA 3 13.9/30 | 200W/TX or RX 0.8 5 £286
AMA 4 1.8/4.2 | 100W/TX or RX 34 16 £456
AMA b 3.5/11 150W/TX or RX 1.7 11 £390
AMA 6 7/26.8 200W/TX or RX 0.8 6 £342
AMA 7 7/30 Receiving only 0.68 5 £79.95
AMA 8 1.6/10 Receiving only 1.0 6 £89.95
AMA 9 7/30 Commercial models for 500—-1200W £2—3k
AMA 10 1.8/7 continuous, with auto-controller £3.56—4k

ATUS UK OF

ELECTRONCS UTD

Tony Johnston
G40GP, pictured
with two of his
magnetic loop
antennas, stan-
ding outside the
Cap. Co Elec-
tronics factory
at Skelmersdale

CARCO
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PW COMPETITION

WIN A CAP.CO .
MAGNETIC LOOP ANTENNA!

Yes—you can win a Cap.Co Electronics Ltd AMA 5 magnetic loop antenna, which usually sells for
£390.00. The AMA 5 can handle up to 150 watts of transmitted power in the frequency range 3.5-
11MHz. It is 1.7 metres in diameter and weighs 11 kilograms.

All you have to do is to write the answers to the Publishing Ltd., FREEPOST, Cap.Co Competition, Enefco
eight questions in the spaces provided on the House, The Quay, Poole, Dorset BH15 1PP. No
Competition Entry form, and say in not more than 50 postage stamp is required.
words why you would like to win a Cap.Co AMA 5 The closing date for receipt of Competition Entries is
Magnetic Loop Antenna. The answers to all the Friday, March 11. Each entry form having all eight
questions are to be found in articles appearing in this answers correct will be judged for the aptness of the
issue of Practical Wireless. reason given for wanting to win a Cup.go AMA 5. The

We regret that this competition is open only to judging panel will comprise Geoff Arnold G3GSR,
residents of England, Scotland, Wales, Northern Editor of Practical Wireless, and Tony Johnston
Ireland, the Channel Islands and the Isle of Man. G40OGP, Technical Director of Cap.Co Electronics Ltd.

Complete the form with your name and address, The winner will be notified by post, and the winner’s
ensuring that all the details and your answers are name will be published in the June 1988 issve of PW,
clearly printed. Send the completed form (photocopies | together with the answers. For full details of the prize,
not accepted) in an envelope addressed to PW see page 39. -

— \ ine e THE QUESTIONS
L F TR Which is the only antenna to have a bandwidth of 1.5kHz on the 1.8MHz
Ve fit Al ““Iﬂ’mi.l:‘l‘ﬂnﬂ

- Yﬂhhmmﬁmnmm,ﬁﬁmw,nndmm
o forbidden to put up any anfennas. You want to operate on 15, 20 and
. 40m—which anfenna could you use inside your room?

You are standing on a clifftop, 200ft above the sea. How far away will the radic
c. hodmh,us_hglhodfaoaﬂhmdh_swlo?

You live in the stockbroker belt and have about an acre of fabulous garden, but you
e cannot put up a tower, a beam or even a di h.munhnmcwdng.luwy
with if it was only 0.8m tall and stand on the floor of your patio?

E mu-hma-mmm{mmmmmum
o frequency?
You have a garden only‘ Smm-?wo.uul want to operate
. udﬂnh.mmmMyﬂm _m
G Ywmpuﬁodroﬂyﬂwnﬁaﬁuﬁn&&u?%bmﬂn,hﬂhnh Pl :
» always too much QRN from electric drills, motor bikes and noisy TV timebases, ond

mmhmﬂw:mm:mohnd&%%mm
you use in order to get rid of the and your fellow operator? ' 0P

Complete the following form, ensuring that your answers and name and address are clearly printed,
and send it in an envelope, addressed to PW Publishing Ltd., FREEPOST, Cap.Co Competition, Enefco
House, The Quay, Poole, Dorset BH15 1PP, to arrive no later than Friday, 11 March 1988. Photocopies
of the form will not be accepted. ;

This competition is open to all readers of Practical Wireless, except for employees of Cap.Co
Electronics Ltd., PW Publishing Ltd., and their families.

I_ YOUR ANSWERS YOUR NAME & ADDRESS
I A E S S eSS E RS RS SRR R SR SRt ase '
IB G I
IC .......................... g " o I
ID i H ...................... Posteode ......ccniiinviniiininninnisininninininnns I
1
= WHY | WOULD LIKE TO WIN A CAP.CO AMA 5 MAGNETIC LOOP 1
I ANTENNA. ....... I
| I
I I
| o
I_ i e o {Not more I‘han_ 50 wor _}l
40 PW Publishing Lid, Poole, Dorset Reg Nb 1980539, England) Practical Wireless, March 1988
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vPE §00 Si Tranustors, NPN plastic, coded, with data am vPiR 3 Metres PVC multi strond Wire, mixed colouns n. v 1
e | W0 5d Transistors, PNP plastic, coded, with data (=1 ] WP 40 Metres PVC singlaMult strand Wirs, masd colours nm e 1
VPaT 10 Si Power Transators, simiar 2N3055, encoded nm wa D 5q. Inches totsl Copper Clad Board nm VP4 |
vPas § Paws NPWPNP plassic Transiviors, 44, dan nm e 10 #0mm Trach Shder Pom 100K Lin oo VRIS 1
VP B NPN Si Swaching Transistors, 10-18 and T0-82 nm VP2 10 Heoatsinks, 1t T02 and TO220, driled nms VPXE 1
gl B0 PNP 5i Swachey Transston, T0-18 and T0-92 hm VPi3 4 Power-fn Hestsinks, 2 x TOOL 2 x TOBE ns
vPEn 00 AR sorts Transstors, NPRPNP - nm VP 15 Assoried Heatmnks, TO1AS187220 nm e 1
VPiso 20 BCIEA Sil. Transsstors, NPN 30v 200mA His260+ TOR2 nm VP 100 Semsconductons from sround the world, mixed an Ve 1
VPIS1 5 BCITIB S Tranmstoes, NPN &5 100mA Hie240+ T0S2 nm v 1| Blectromc Burrer, 3v, Z5MA mes VPEE 1
VPIS2 15 TI590 54 Transistors, NPN &0v 400mA Hie100+ T0S201.00 VPED 1 Elecironic Buzzer, by, ZMA e vene 1
VRIS 15 TS Sd Transstors, PNP &0 400mA Hiel00+ TOS.00 VPB4 1 Electronic Buzrer, v, 75MA M vFPIl 1
VRIS 15 MPSASE Si. Transistors, PNP BOv B00mA HieS0+ TOS2 nm VIS 1 Buzer, 12v, 5MA . ms e 1
WIS 20 BFSE 50 Transstors, NPN BFIM HF TOSZ nm VPR | TECASBOTY Components Pack, semeconductors, cags, wirs, s 100 Wl |
VPIS 20 BFSS Sil Transptors, NPN egvt BFITI HF. TOR2 = YU 1 Telephons Pick-up Coi with 35mm jack phay ns WPIN 1
VRIS V6 ZTXS00 series Sl Transistors, PNP nm v 1 Speskst with 1 5mm jeck plug ns VP35 1
i B ZTXW07 S4. Trensistors, NPN eqvt BCIOT plastic nm Ve | P Busrer, mnature, | ns
VPIS ¥ ZTX108 Sd Transmstors, NPN eqvi BCIME plastc nm vPim 1 Piazs Buzrer, memature, MOy ns
5 BCIEN S Tranwstors, NPN 30v 200mA T0S2 nm v | Coax Antsnna Switch, I way s
§ SJESS Si Power Tranamiors, NPN 80v 4A Hia20+ nm Wil 1 Cosx Antenng Switch, I way ne
1 NPNPNP pairs, Si. Power Transistors, ke SJESE5) (41 ] VPIS 1 High Pass Filer/Suppressor, CB/TY ms
4 TNE2E Si Powsr Transtors, NP 60v 80w TA Hied0+ hm VRIS 1 Low Pass Fiter, VHS/TV band om 1
6 BFTII NPN 54 Transistors, Bv 54 Hin50-200 T03 nm Wiz 1 Preceson Morse Key, luly adpustable . e 1
§ BFTHM NPN 5d Transistors, 100w SA HieS0-700 TOX na AP 4 V00K Ln muln tern Pots, deal ven. cog. RIWg......o.e. nmo 1 3m Line Jack Cond. B 4 wary Pieg 10 4 Spade Termsnals
1 BUYESC NPN Transisiors, T03 VCB 500, 104, 100w, Hiel5+ nm Vs 10 Assomed Pots, inc dual and switched types ~ nm VPITe 1 Double Adaptcr. One I0C plug, 2 sockst
10 BCATE eqwt BCY71 PNP 5i. Transistors TD18 Om VPIE T Pressts, horzontal and vertical, med values nn vPIm 1 IDC Telophane Plug 4 way i
10 BAUS2N wqvt BCIM NPN S Tranmstors, 80v S0mA TO18 nm WPIN 5 DIL Swetches, | and 2 way shde, & wey SPST, sssoried nm vPR 1 Telephone Master Socket Surface Box. Screw tarminels
10 Assonted Power Transstors, NPNPNF coded and dats nm YPI% 2 Fuses, Zmen and 114 glass, assoned valoa nm 1 Trimphone Stave Socket Surlace Box Scrow iemmnals
10 BFISS NPN T0-38 Si Transistors, eqvi BF258 225 100mA [

MENMATURE CARBON FILM RESISTORS 4 & V2 WATT 9%

mmmimlwm Avadsble m lots of 100 peeces por vakos,
2 watl, phes ressstance reguired, og MIGD 1K = 1o

To order stste RI00 A4 watt o R200
wall 1K
BI PACK price par 100 peeces 100 £100 per ph R0 £1.30 per ph
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VOLTAGE REGULATORS.
Pas. 1 Amp 7B05-17-15-18-M4
Neg 1 Amp P905-12-15-18-M
Pos 100mA TRLDS-12-15-18-M
Neg 100mA TL0S-12-15- 18- M

Send your
TERMS: CASH
BARCLAYCARD,

rs 1o BI-PAK DEPT PW. PO BOX
ITH ORDER. PERSONAL CHEQ AC
IRO 388 7006 SAME DAY DESPATC

TEL' 0763-48851 ADD £150 P&P FER ORDER AND 15

VPS30 REGULATED YARIABLE STABILUSED POWER SUPPLY MODULE
This wersatie reguisted vanasble stabiised power supply with shodt Cocun pretechon end

Cwrrent

Rematang of & st o n

e Prica

sdpustable volage
froem 2v-Xw with & current lemetng range of 0-2A AL sput man. 25 Demensaom 100x T5a
e sach (150

ROYSTON, HERTS

CESS AND

REMEMBER YOU MUST ADD £1.50 P&P
AND 15% VAT TO TOTAL ORDER
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Constructional

The PW ‘‘Orwell”’

Medium Wave

Receilver.......u

Construction

The three sections of the receiver are
assembled on separate printed circuit
boards. This gives maximum scope for
varying the layout of the receiver, and
enables the constructor to use the tuner
section, and/or the amplifier, as stand-
alone units. The supply decoupling
capacitors (C8 and C14) are duplicated
to facilitate this. Even without the
additional r.f, amplifier, the tuner sec-
tion still forms a selective and sensitive
receiver.

Full details of the printed circuit
boards and component placement are
given in Figs. 2.1 to 2.3. Wherever
possible, the copper lands have been
made large enough to accommodate
the usual slight variations in compo-
nent size. Despite the receiver’s high
sensitivity, with the component layout
shown there is absolutely no tendency
to instability.

The tuner and amplifier i.c.s are
‘mounted in holders in the prototype.
This makes the substitution and test-
ing of these devices an easy process.
Veropins are inserted at lead-out
points and for the transistors. This aids
inter-board wiring and the removal,
testing and replacement of the
transistors.

With the exception of the antenna
leads, and the connections to the tun-
ing capacitor which must be kept as
short and direct as possible, all lead-
outs from the printed circuit boards
carry d.c. or audio frequencies. There
is, therefore, considerable flexibility in
the design of the front panel layout.

Alignment and
Setting Up

The receiver should be aligned and
tested before being installed in a case.
First, check all soldered connections
and ensure that adjacent copper tracks
are not shorted together, and that the
transistors and i.c.s. have been correct-
ly inserted.

Set R17 to minimum resistance, R29
and Cl12 at half travel, and tum a.f.

gain control, R28, to maximum. Con-.

nect the speaker, the signal strength
meter and 9 and 12 volt batteries. Do
not connect the r.f. board into circuit
at this stage. Instead, connect a short
(approximately 6 metre) wire antenna
to pin 6 of the h.f. transformer, T2.
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Fig. 2.1: Single-sided track pattern (shown full size) and component overlay of
r.f. stage p.c.b.

Rotate the tuning capacitor spindle.
Some signals should be received. Select
one, and adjust the cores of X1 for
highest signal strength meter reading,
using R17 to reduce meter sensitivity
as necessary. Only a slight, but critical,
adjustment of these cores should be
required. Next, set the core of i.f. coil,
L2. This adjustment is fairly broad and
not so sharply defined. Adjust C9 for
maximum signal strength meter
reading.

It should now be possible to receive
stations “around the dial”, Select a
steady transmission at the h.f. end of
the band (i.e., with the tuning capaci-
tor vanes almost open) and adjust C9
and C12 for strongest reception, keep-
ing them at the lowest capacity setting
consistent with proper alignment in
order to extend h.f. coverage.

Select a steady transmission with the

tuning capacitor vanes as fully meshed
as possible, and adjust the cores of h.f.
transformer T2, and oscillator coil, T3,
for optimum results. Adjustment of T3
has a marked effect on tuning, and the
ganged variable capacitor will have to
be rocked gently back and forth in
order to “hunt” for the signal while
this core is being carefully rotated. It
should not be driven down more than
about two turns or the h.f. coverage of
the receiver will be curtailed.

The process of adjusting trimmers
C9 and C12 with the receiver tuned to
the h.f. end of the band, and adjusting
the cores of T2 and T3 at an L.f. setting,
should be repeated until no further
improvement can be obtained. The
ceramic element in the if. filter unit
pre-determines the intermediate fre-
quency, and the signal strength meter
gives a clear indication of optimum
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Fig. 2.2: Single-sided track pattern (shown full size) and component overlay of
h.f., i.f. and detector p.c.b.
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Fig. 2.3: Single-sided track pattern (shown full size) and component overlay of
4 a.f. amplifier p.c.b.
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adjustment. The alignment procedure
is, therefore, easier to carry out than
describe.

Disconnect the batteries and the
antenna, and connect the r.f. amplifier
board into circuit. Set RI1 at half
travel, switch r.f. gain to *“high”. and
switch the a.g.c. on. Connect the
antenna to SK3, reconnect the batter-
ies, then adjust Cl for maximum read-
ing with the receiver tuned to a signal
at the h.f. end of the band, and T1 with
the set tuned to a L.f. station. Check the
high/low r.f. gain switch and, with
a.g.c. off, the operation of the manual
r.f. gain control. Note that the signal
strength meter drops to zero when the
a.g.c. line is shorted out.

A sensitive test meter (50kQ per volt
or better) is required for the precise
adjustment of R11. However, whilst
developing the design, more than ten
random samples of BC107 were tried,
and optimum a.g.c. performance was
always obtained with R11 at, or about,
the half-way setting. Moving the slider
of R11 too far away from the earth end
of the potentiometer needlessly re-
duces the gain of Trl, while a setting
too close to the earth end inhibits a.g.c.
action.

If a suitable voltmeter is available,
set S1 to “high gain” and check that the
voltage at the junction of R7 and R10
is of the order of 1 volt. Then connect
the meter between gate 2 of Trl and
earth, remove the antenna to ensure
zero signal, and set R11 so that the
voltage on gate 2 is about 2.7 volts.
Tune to a very strong signal, and the
gate 2 potential should have fallen to
between 0.5 and 1 volt. The above
readings assume a fresh 12 volt battery
pack.

Ferrite Rod Antenna

Inductor L1 consist of 65 turns of 26
s.w.g. enamelled copper wire, wound
on a l0mm diameter rolled paper
former; this should be a sliding fit on
the 9.5mm dia x 140mm F14 grade
ferrite rod. Note that the outer shank
and innermost tip of the stereo jack
plug (PL1) are used, to minimise the
effects of intercontact capacitance. If
this precaution is not observed the h.f.
coverage of the receiver will be
curtailed.

The housing for the prototype an-
tenna, as shown in Fig. 2.4 was con-
structed from 3-ply and softwood bat-
tening, the whole assembly being filled
and smoothed before painting, to give
it a commerical look. If this proves too
much for your woodworking skills,
then you could try building the ferrite
antenna assembly into a length of
plastics mini trunking, which is avail-
able from most hardware stores.

Once the antenna has been con-
structed, plug it into SK5 and adjust
the internal trimmer C2 on a signal at
the h.f. end of the band, and the
position of the coil on the rod, on a
signal at the Lf. end of the band. If the
trimmer has to be fully open for best
performance, trimmers Cl, C9 and
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C12 will have to be adjusted again so
that alignment can be optimised with
the ferrite antenna in circuit. These
final adjustments are best carried out
after the receiver has been installed in
a case.

The arrangement described permits
instant comparison of ferrite rod and
long wire antenna performance, and
the ability to rotate the ferrite rod is
useful for nulling out interference.

Casing Up the
Receiver

If the receiver is to be used for DX
reception with the loop or ferrite an-
tenna, it should be completely
screened in order to prevent signals
being picked up by the internal wiring.
Sensitivity is high enough for antenna
terminals projecting outside a metal
case to pick up strong signals. If com-
plete immunity to unwanted pick-up is
required, antenna inputs must, there-
fore, be via coaxial sockets.

A suitable metal case can be fabricat-
ed by the constructor or purchased
ready made, but remember that me-
chanical rigidity is important, particu-
larly if the receiver is to be accurately
calibrated.

Remember the loudspeaker speech
coil is connected to battery positive,
therefore, if the speaker is to be includ-
ed within the metal receiver enclosure,
it would be prudent to isolate its frame
from the case metalwork. This precau-
tion will, in the unlikely event of
speaker becoming defective, prevent
the 9 volt power rail from being
shorted.

A reduction drive makes accurate
fine tuning much easier. In the proto-
type, a Jackson type 4113 epicyclic
cord drive was used to turn a 50mm
diameter drum. Due to the complexity
of this system constructors might like
to take a slightly easier, but more
expensive route, by using a Jackson
6/36 dial drive, type No 4103/A. This
unit although being more expensive,
contains a slow-motion drive in addi-

Upper internal view
of receiver
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Grommets to cushion ferrite rod

Fig. 2.4: Physical construction diagram of ferrite antenna assembly

C2 2-22pF trimmer

tion to a complete scale and cursor
assembly.

The prototype receiver, as shown in
the photographs, is housed in a decora-
tive plywood outer case measuring 190
x 280 x 180mm, which in turn pro-
vides rigidity to an inner 20 s.w.g.
aluminium screening box measuring
approximately 90 x 165 x 175mm. A
white card dial is fixed to the front
panel and protected by a framed glass
cover, which extends over the clear
plastics bezel of the signal strength
meter. The frame is made from “hock-
ey stick” beading with car body filler
used to round the corners. An aerosol
of matt-black cellulose is used to finish
the dial cover frame and the front
panel, and switch functions are
marked with white rub down lettering.
All other exposed plywood is stained
and French polished.

Final Setting Up and
Calibration

When the receiver has been mount-
ed in its case, any final slight adjust-
ments should be made to the trimmer

Lower internal view
of receiver

capacitors, coil cores and the ferrite
antenna coil. Adjust R17 to-set the
signal strength meter range, and R29 to
set the gain of the audio amplifier.

Turn up the treble control and tune
the receiver across the band until a
high-pitched whistle is heard, then
switch in the 9kHz filter and adjust the
core of L3 until the whistle disappears.
This adjustment is best carried out
after dark when heterodynes are more
common, and whilst listening with
earphones: phones generally have a
more extended frequency response
than low-cost speakers.

If the receiver is to be used for
serious listening, an accurately cali-
brated dial is essential. A crystal oscil-
lator with i.c. dividers giving spot
frequencies of 10, 25, 50, 100 and
1000kHz was used to calibrate the
prototype. A suitable design of crystal
calibrator can be found on page 35 of
the January 1986 issue of PW. The dial
can, however, be calibrated against
transmissions of known frequency if
equipment of this kind is not available.

Operating the
Receiver

The receiver will be found to be
sensitive, selective and refreshingly
free from spurious responses. Broad-
casts degraded by, or even submerged
under, the receiver noise level of do-
mestic portables are clearly audible;
and stations overlaid by sideband
splatter can be clarified by turning the
bass and treble controls to minimum
setting.

Audio quality is good and receiver
output more than adequate, but keep
volume levels low, or use ’phones,
when the bass control is turned up, or
the low frequencies will overload the
amplifier.

It sometimes helps to switch out the
a.g.c. circuit and use the manual gain
control when trying to receive weak
signals, especially if there is interfer-
ence from powerful transmissions.,
With the a.g.c. switched out, very
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strong signals will saturate the a.m, e L o e (e R T
tuner i.c. if the r.f. gain control is Jops B Al : iy i
advanced too far. Qutput then. be-
comes badly distorted and drops
almost to zero. _ : . :

Best results will generally be ob- » - | v{RizZ}Ie ={RI 1+ "'m"
tained by connecting long wire anten- f
nas to SK3. Shorter wire antennas
should be connected to SK1 with SK2
connected to earth. Try connecting

very short antennas to SK1 with SK2 r }'. %) 't_.'??‘; -
and SK3 shorted together. An earth ' 2 M
connection will greatly improve results l l@

when wire antennas are used, SK4 is hf. stage if. stage

the receiver’s main earth-terminal. If 7
electrical interference is a problem, use o

the ferrite antenna. Signal pick up is
less than with a long wire, but its

directional properties can be used to

null-out the offending noise. Serious oo ; ;

xoofj

C)PW Publishing Ltd
© WR242 ?988

DX listening calls for the loop antenna
as mentioned earlier.
The receiver is tolerant of falling

power supply voltages, and feeble sig-
nal strength meter operation is an
indication of seriously run-down tuner

section batteries. Connect in place of tuning +12V to kb
) capacitors fixed vanes i.f. boar
Appendix: ¥ & 4 ,%?.?‘
Alternative Tuning o L::;1 lcu s
- n &n &Tn

Techniques T T I Wy

The ganged air-spaced tuning capa- l l l S0k
citors C3, C10 and Cl1, can be re- 32 sy SR sep;  SRI m=py id W s
placed by Varicap diodes. The alterna- 2100k 100k omT R37  Tom V1
tive circuit is given in Fig. 2.5, where -
D1, D2 and D3 are diodes from a ) ] )
KV1235 triple, snap-apart package. (] B

Reverse tuning bias is applied via | Fig. 2.5: Circuit diagram and single-sided track pattern (shown full size) and
resistors R32, R33 and R34, and d.c. component overlay of varicap tuning p.c.b.
blocking capacitors C40, C41 and C42

prevent it being shorted to earth via
the tuned circuit inductors. SHOPPI NG Capacitors
Potentiometer R35 controls the Disc ceramic
amount of reverse bias, thereby acting LIST 47nF 3 C40, 41,42
as the receiver tuning control, Resistor 0.1yF 2 C43,44
R36 and Zener diode D4 produce a
stabilised 9 volt supply for the bias Resistors Semiconductors
network. _ 0.5W 5% Carbon film Diodes
The manufacturers specify that the 1kQ 1 R36 BZY88COV1 1 D4
diodes are matchpd to Wllhln 1.5 per;_ 6.8kQ 1 R37 KV1235 1 D1,2, 3
cent, present a circuit capacitance of
450pF at 2 volts reducing to 30pF at 1002 2 190, Miscellaneous
8.5 volts reverse bias, and have a Q of Potentiometer Printed circuit board, Veropins,
200. This alternative arrangement cer- 50kQ lin 1 R35 hook-up wire.
tainly represents an acceptable substi-
tute for the traditional variable capaci- = — "See Part 1

tor. The somewhat higher minimum
.capacitance does, however, limit the
h.f. coverage to 1.6MHz, and this can
only be achieved by opening out trim-
mers Cl, C10 and Cl2 as much as
possible.

The printed circuit board for the
alternative Varicap diode tuning is
also shown in Fig. 2.5. This board has
similar plan dimensions and lead-out
-points to the specified variable capaci-
tor. It is important to earth this board
only via the fixing screw in the hole
adjacent to D2. Failure to observe this
precaution may result in
instability. { PW

Author's well crafted version of the p
“Orwell”’
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STAR MASTERKEY Electronic Keyer

THE STAR MASTERKEY GOES FROM STRENGTH TO STRENGTH

The Star Masterkey MKII and the CMOS Mem-
ory Keyer are now sold by dealers in over 20
countries, and are used by foreign navies and
other services. Radio Officers at sea, Coast
Stations and by a growing number of Radio
Amateurs worldwide. The Star Masterkey CMOS
Memory Keyer can now be supplied with the
optional METEOR SCATTER facility enabling transmission at 200 wpm (1000 cpm). All keyers
can be supplied with desense (Marine use). For Amateur use the keyers feature two keying
outputs for both valve and solid state Transceivers. (S.A.E. for full details.)

PRICES: STAR MASTERKEY MKIl £54.70 inc. VAT. Marine version with relay keying £60.00 inc. VAT
STAR MASTERKEY CMOS MEMORY KEYER £95.00 inc. VAT. Marine version £99.75 inc. VAT.
METEOR SCATTER £110.00 inc. VAT. POST, PACKING & INSURANCE £3.00 (U.K.).

JUNKERS PRECISION KEY — The world famous German straight key £55.00 inc. VAT, Postage £3.00 (U.K.).

— 176 Lower High Street, Stourbridge, West Midlands, England =
== Telephone: (0384) 39[%63/371 228 Telex: 336712 SHELTN G Fax: 0384 237367 =

\

WEATHER FAX/RTTY/NAVTEX:
COMPLETE RECEIVE SYSTEM

Operates with any HF SSB Receiver. Easy to
use. No computer knowledge needed. Fully
automatic operation. Built in timer and tuning
indicator.

Gives superbly detailed weather maps, satel-
lite cloud cover printouts, printed weather
forecasts, navigation warnings and news bul-
letins from around the globe.

Includes FAX-1 demodulator, mains power
unit, Epson compatible printer, paper, ribbon
and all connecting cables. Nothing more to
buy. Just connects to receiver loudspeaker

Incredible value at output.

ONLY £399.95 inc. VAT Hundreds of FAX-1s already in use world

Carriage and packing (Securicor) £12.50 wide by professional and amateur weather

Send large SAE for details, print sample and product review.  orecasters, yachtsmen, aviators and enthusi-
9o » P P P ' asts. British designed and manufactured.

Printer and FAX-1 available separately if required.

ICS ELECTRONICS LTD (epr pw)

P.O. Box 2, Arundel
West Sussex BN18 ONX
Telephone: 024 365 655 (2 lines)

m Facsimile: 024 365 575
12 months parts and labour warranty. Price includes VAT at 15%
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™ 0202 678558

Practical Wineless

0202 678558 BN

BOOK SERVICE

The books listed have been selected as being of special interest to our readers. They are
supplied from our editorial address direct to your door. Some titles are American in origin.

HOW TO ORDER

Add 75p per order postage (overseas readers add £1.50 for surface mail postage)
and send a postal order, cheque or international money order with your order (quoting
book titles and quantities) to PW Publishing Limited, FREEPOST, Enefco House,
The Quay, Poole, Dorset BH15 1PP. Payment by Access, Mastercard, Eurocard or
Visa also accepted on telephone orders to Poole (0202) 678558. Books normally
despatched by return of post but please allow 28 days for delivery.

% A recent addition to our Book Service.

RADIO
*SHORT WAVE RADIO LISTENERS' HANDBOOK
In “_.'ud nd technical lan; the author
sasy-to-read and non-tec guage, the
the reader

thr the mysteries of amateur,
oadcast and CB transmissions. 207 pages £6.99

AN INTRODUCTION TO RADIO DXING (BP21)
R. A. Penfold

How to find & particular station, country or typa of
broadcast and to receive it ss clearly as possible. 172
peges £1.95

A TV-DXERS HANDBOOK (BP176)
ﬂ Bunney

Anrel

receivers |ndud|n9 multi- atandard colour, utslktss an-
identification, interference,
etc. Revised and updatad 1986. 87 pages O/P

BEGINNER'S GUIDE TO
RADIO (9th Edition)

Radio s:gn'nls transmitters, receivers, antennas, com-
ponents, valves and semiconductors, CB and amateur
radio are all dealt with here. 266 pages £6.95

:!';‘TEI MDIO}T\I" HE(‘.‘EPTION

B. D. Clark
An Australian publication guidance and advice
both to li relia ' of some

distant radio sumon and to DX listening hobbyists. 134
pages £9.95

BETTER suon'mmvs RECEPTION lmAl
& 8.D. Cowan W

W. 8. Orr WEBSAI
Receivers, antennas, ion, DX Ilaumng techni-

F‘W
ques for the short waves and v.h.f. 158 pages £5.50

comm IJNII.':ATION (8PBS)
LE Ehe‘mmlel-loot B)

O/P = Qut of print,

% GUIDE TO UTILITY STATIONS
6th Edition

Joerg Kiingenfuss

This book covers the complete shmwwernn?afmm 3
to 30MHz plus the adjacent fr ncy bands from O 10
150kHz and from 1.6 to 3MHz. It includes details on all
types of utility stations including FAX and RTTY. There
are 15802 entries in the frequency list and 3123 in lhn
alphabatical c-llll?n list plus press services and meteoro-
logical stations ﬂ

% HF OCEANIC AIRBAND
COMMUNICATIONS (2nd Edn.)
Bill Laver

Aircraft l:harlmls by frequency and bu\d main grm-\d
radio /T North Atlantic
control frequencies. 24 mu' £3.50

INTERFERENCE HANDBOOK (USA)
Wiiliam R. Nelson WAGFQG

How to locate and cure r.f.i. for radio amateurs, CBers
and TV and stereo owners. 253 pages £8.78

INTERNATIONAL RADIO STATIONS

GUIDE (BP155)

Revised and updated in 1985, this book shows the site,
country, \'mquanc wavslsn h and power of stations in
Europe, the ast nnd . Africa, North and Latin
America nnd tho Caribbean, pluo short-wave stations
worldwide. 128 pages O/P

QUESTIONS & ANSWERS
RADIO

Eugene Trundle
Basics of electrical
receivers, amateur and
110 pages £2.95

RECEIVING STATION LOGBOOK (RSG?
Standard logbook for the s.w.l. in horizontal A4 format.
32 lines per page. 50 pages 0/8

SA'I'EI.LITE TELEVISION
Peter 8. Pearaon
How satellite TV works, setting up your own TVRO

, radio end semiconductors,

systems are

oi line,
dngnlal multlple: radio lnd telanr
8ory or mathe-

covered, without the more complicated
matics. Eﬁﬁpagu £2.95

FOUNDATIONS OF WIRELESS
AND EI..ECTIBHICS {‘N)Ih Edition)
Covering deonc nc. circultt L C, tuned and
c. a.c. c:rcum tuned circuits
ivity, valvas tnnlmiouorl lines,

amplification, sup L“

'crts i -
and power .een

I, the costs, the programmes available. 72 pages
£4.95

SCANNERS

Peter Rouse GU1DKD

A guide for users of ing i ring hard-
ware, fi Il b and
operating procadure. f??m £7.95

SCANNERS 2

Pater Rouse GU1DKD
The comp to Sc this

i mtl‘nmnfvhfuuduhfmmuniu—

and
551 pages £8.95

GUIDE TO BROADCASTING STATIONS
18th Edition (1987/88)
Phil arri

Latin
in radio, etc. 240

A DXing, reporting, comp

;- “?UIDE TO FACSIMILE STATIONS
Joerg Klingenfuss
This manual is the basic reference book for lvg;;ono
interested in FAX. Frequency, callsi nams the
station, ITU country/geographical sy

smeters of the emission are all listed. AII

tions band and gives details for ac
ries 1o improve the performance of scanning equipment.
216 pages £9.95

AMATEUR RADIO SATELLITES the first 25 ysars
Arthur C. Gee G2UK

The | in this bl 1 is drawn from
ths author” s archives. It is mlmlg a plctonal account on

ttern of developments which have occurred over
ths t 25 years. 34 pages £2.25

THE ODMPI.E"I'E VHF/UHF FREQUENCY GUIDE

l.lrnl
is book gives details of fr ies from
memmgapllndwhumwhlt Recent-

have been measured to the nearest 100Hz. 252 pages
£12.00

* GUIDE TO FORMER UTILITY _
THANSMIBIIONS

T'h!s manual is bUIh' on continuous monitoring of the radio
spectrum from the sixties until the recent past. it is a
useful summary of former activities of utility stations and
provides information to the active radio monitor in the
classification and identification of radio signals. 126
pages £8.00

dated, there are chapters on equipment require~
'.%ma as well as antennas, etc. 85 pages. £5.95

UK LISTENERS CONFIDENTIAL

FREQUENCY LIST (4th Edn. 1987/88)

Bill Laver

Covering the services and transmission modes that can

be heard on the bands batween 1 835 and 29.7MHz.
124 pages £86.96

VHF/UHF AIRBAND FREQUENCY GUIDE

A complete to the airband fi

how to receive the signals, the frequencies and

VOLMET and much more about the interesting l\iqoct of
sirband radio. 74 pages. £8.95

0/S = Qut of stock.
WORLD RADIO TV
i e LD long, medium and .lhm
wave %MISIOTS lﬂ“;giw l‘llﬁoﬂ‘?_hmcdl\‘lf b
E br sw.l's
I:pog?ﬁ pages 0.-‘:
DATA & REFERENCE

DIGITAL IC EQUIVALENTS
AND PIN CONNECTIONS (BP140)
A. Michaels

Equival and pin cc ions of a popul lection of
European, American and Jepanese Jigilnf i.c.s. 2566
pages £5.95

* GUIDE TO WORLD-WIDE
TELEVISION TEST CARDS
Edition 2

Keith Hamer and Smith

The main of this is to assist long distance
television enthusiasts (TV DXers) around the world with
signal identification. There are 240 test cards, identifica-
tion slides and clock captions pictured. It is in “'semi-
alphabetical’’ order, that is the stations are in alphabetical
order in their geographical sections. 52 pages £2.95

INTERNATIONAL DIODE
E(IUWAI.EN'I‘S GUIDE (BP108)
A. Michaels

Possible substitutes for ® large selection of many
dtn;lazrim types of semiconductor diodes. 744 pages

INTERNATIONAL TRANSISTOR

EQUIVALENTS GUIDE (BPSS5)

A. Michaels

Possible substi for a popul lection of European,
American and J istors. 320 pages £3.50

LINEAR IC EQUIVALE
AND PIN COHHEC'I‘IOH’ (BP141)
A. Michaels

o 1

Eqg and pi
E A Pm.and'

£6.95 o
NEWNES COMPUTER ENGINEER'S
POCKET BOOK

This is an invaluable com| m of facts,
circuits and data and is i by o tod\o‘m
student, service engineer and all those interested in

and micropi 203 pages Hard-
back £8.95

gm“ ELECTRONICS POCKET BOOK

Presenting all of el ics in a readable and

:..rgs non-mathematical form for both the enthusiast
the professional engineer. 375 pages Hardbeck

of a pop of
linear i.c.s. 320 pages

* NEWNES HADIO AMATEUR AND
LISTENER'S POCKET BOOK

Steve Money G3FZX

This book is a collection of usaful and intriguing data for
the traditional and modem radio amateur as well as the
short wave listener. Topics such as AMTOR, plckll
radio, SSTV, sirhend and

NEWNES RADIO AND ELECTRONICS
ENGINEER'S POCKET BOOK
Edition)

by

ore all d 160 pages

(17th

Keith

Useful data mmg maths, abbreviations, codes, sym-

bols UK br Fr) g sta-

etc. m

Hnmhck l‘ﬁ ﬂi

MEWNES "I'tl.E\I'ISlOl AND VIDEO

ENGINEER'S POCKET BOOK

This is a valuable refl ce source for ith s in
‘enter 2 “h covers TV

reception fI‘OITl V. hf to s.hf., dtspinv tubes, colour
, video and video disc equip-
nt, video text and hi-fi sound. 323 pages £9.956

48

Practical Wireless, March 1988




OSCILLOSCOPES, HOW TO USE THEM, HOW
THEY WORK (Revised 2nd Edition)

lan Hickman

This book describes oscilloscopes ranging from basic to
advanced models and the accessories to go with them.
133 pages £6.95

POWER SELECTOR GUIDE (BP235)

J. C. J. Van de Ven

This guide has the information on all kinds of powar
devices in useful categories (other than the usual alpha

numaru: son} such as vonage and power properties.

of rep easier. 160 pages
ﬂ..ss’
* RADIOTELETYPE CODE MANUAL
10th Edition
Joerg Klingenfuss

This book provides detailed descriptions of the charac-

teristics of telegraph transmission on shon waves, with

all commercial modulation types including voice frequen-

x telegraphy. It provides comprehensive information on

systems and c.w. siphabets. 96 pages £8.00

{3

RSGE RADIO DATA

REFERENCE BOOK P

G. R. Jessop GEJP

The 5th Edition of an essential book for the radio

‘s or exp r's workb 244 pages *
Hmﬁbnck 0/8
SEMICONDUCTOR DATA BOOK
A. M. Ball

Characteristics of about 10000 transistors, f.e.ls,
g‘#t-;é diodes, rectifiers, triacs and s.c.r.s. 175 pages

TRANSISTOR SELECTOR GUIDE (BP234)

J. C. J. Van de Ven

This guide has the information on all kinds of transistors
in uTeM %aiegoriala (other :Ihan the usual alpha numkaric
sort) such as voltage and power properties making
selection of replacements easier. !B;puyes £4.95

PROJECT
CONSTRUCTION

HOW TO BUILD ADVANCED SHORT WAVE
RECEIVERS (BP228)

R. A. Penfold

Greater satisfaction can be gained from the hobby of
. shortwave listening when using home constructed
equipment. This book gives full practical constructional
details of a number of receivers as well as some add-on
circuits like S-meters and noise limiters. 778 pages

HOW TO DESIGN AND MAKE

YOUR OWN P.C.B.s (BP121)

R. A. Penfold

Designing or copying printed circuit board dasngns from
maga;nnes including photographic methods. 80

INTRODUCING QRP

Collected Articles from PW 1983-19856

An introduction 1o low- er transmission, including
constructional details of designs by Rav. a Dobbs
G3RJV for tra itters and trar from Band
to 14MHz, and test equipment by Tony Smith G Al 64
pages £1 .50

POWER SUPPLY PROJECTS BP78

R. A. Penfold

This book gives a number of er supply desi
including simple unstabilised types, fixed voltage regu ai—
ed types and variable voltage stabilised designs. 97
pages £2.80

PRACTICAL POWER SUPPLIES
Collu:hd Articles from PW 1978-1985

istics of b i transformers, rectifiers,
fuses and hemannks plus dnsngns fora vanaty of malns-
driven power

AIR BAND RADIO HANDBOOK

David J. Smith

With air band radio you can drop on the

tions between aircraft and those on the ground who
control them. The author, an air traffic controller, ex-
gngngs9 more about this listening hobby. 774 pages

HOW TO PASS THE RADIO

AMATEURS' EXAMINATION (RSGB)

G. L. Benbow G3HB

The background to multnple choice exams and how to
study for them with nine sample RAE papers for practice,
plus maths revision. 97 pages £3.

INTRODUCING MORSE

Collected Articles from PW 1982-1985

Ways of learning the Morse Coda, followed by construc-
tional details of a variety of keys including lambic,
Triambic, and an Electronic Bug with a 528-bit memory.
48 pages £1.25 )

PASSPORT TO AMATEUR RADIO

Reprinted from PW 1981-1982

The famous saries by GW3JGA, used by thousands of
SL | RAE fick as an aid to their studies. Plus
other |.|s‘lefgi:;l articles for students of amateur radio. 96

pages £

PROJECTS IN AMATEUR RADIO AND SHORT
WAVE LISTENING
F. G. Rayer G30GR
Full constructional details are given for all projects,
including housing the units in a suitable case. All the
ET]ECIS are either on p.c.b. or matrix board. 90 pages

QUESTIONS & ANSWERS

AMATEUR RADIO

F. C. Judd G2BCX

What is amateur radio? The Radio Amateurs’ Exam and
Licence. The technology, equipment, antennas, operat-
Ilrflg Egu:edurs and codes used by amateurs. 122 pages

RADIO AMATEUR'S GUIDE

RADIO WAVE PROPAGATION

(HF Bands)

F. C. Judd G2BCX

The how and why of the mechanism and variations of
propagation in the h.f. bands. 144 pages £8.95

RADIO AMATEUR'S MAP OF

NORTH AMERICA (USA)

Shows radio amateurs prefix boundaries, continental
boundaries and zone bounderies. 760 x 636mm £2.25

* THE 1988 ARRL HANDBOOK FOR
THE RADIO AMATEU
This, the sixty-fifth edmon is available only in hardback,
the first time the ARRL have done this. New construction
projects are the theme of this edition, there is a deluxe
meamory keyer, receiver projects, a linear QSK converter,
a low-powered balanced Transmatch and a d.tmf.
decoder. Updated every year, this provides useful refer-
ence material for the radio amateur. It also includes 18
gaoges of p.c.b. track pattern for you to build your own
ds. 1157 pages £19.26 (hardback)

% THE INTERNATIONAL VHF FM GUIDE

7th Edition

Julian Baldwin G3UHK 8 Kris Partridge GBAUU
The latest edition of this useful book gives concise
details of repeaters and beacons worldwide plus cover-
age maps and further information on UK repeaters. 70
pages £2.

* THE MORSE CODE

FOR RADIO AMATEURS (RSGB)

Margaret Mills G3ACC

A guide to learning to send and receive Morse coda
signals up to the 12 w.p.m. required for the RAE. 79
pages £2.B8

THE SATELLITE EXPERIMENTER'S
HANDBOOK (USA)
A guide to understanding and us:ngaamatour radio,

the
giving a fu!i; stabilised and pmtactad 12V 30A d.c. 48
pages £

SOLID STATE SHORT WAVE RECEIVERS FOR

BEGINNERS (BP222)
R. A. Penfold
There is a strange fascination in listening to a broadcast
which has been transmitted over many thousands of
kilometres. This is even more the case when you've built

the receiver yourself. This book contains several designs

that v;ill give 1 fairly high level of performance. 93 pages

A GUIDE TO AMATEUR ltADlD {REGB)

Amateur Radio—the hobtl; ui| nt, workshop
practice, the licence, the RAE (i ['nclu ing sample ques-
tions). 754 pages £3.62

AMATEUR RADIO CALL BOOK (RSGB)

Winter 87/88 Edition

This useful work now a 48-page ref
section of useful |n|'armanun for amateur radio enthusi-
_ asts. 370 pages £8.4

AMATEUR RADIO LOGBOOK
Standard logbook for the transmitti
zontal A4 format. 25 lines per page.

AMATEUR RADIO
OPERATING MANUAL (RSGB)
A mina of information on just about every upect of

amateur in hori-
pages £2.30

amateur operating, including international callsign series -

;I%Ideas. prefix fists, DXCC countries ilst. etc. 204 pages

and TV bre 7 pages. £9.2

THE SECRET OF LEARNING MORSE CODE

Mark Francis

Designed to make you proficient in Morse code in the
shortest possible time, this book
pitfalls that beset the student. 8

VHF HANDBOOK

FOR RADIO AMATEURS (USA)

H. 8. Brier WSEGQ & W. |. Orr WEBSAI

VHF JUHF propagation, nncludrn%moonbmnca and satel-
lites, equipment and antennas. 335 pages £7.95

VHF/UHF MANUAL (RSGB)
G. R. Jessop G6JP

Theory and practice of amateur radio reception end
ttr:nzs;gssion, between 30MHz and 24GHz. 520 pages

pages £4.95

ANTENNAS (ARERIALS)
AERIAL PROJECTS (BP105)

R. A, Penfold

Practical designs including active, Joo and ferrite aerials
plus accessory units. 96 pagss £

ALL ABOUT CUBICAL QUAD

ANTENNAS (USA)

W. I. Orr WESAI & S. D. Cowan W2LX

Theory, design, construction, adjustment and operation
2'6 %u;ds. Quads vs. Yagis. Gain figures. 109 pages

ALL ABOUT VERTICAL ANTENNAS (USA)

W. L. Orr WESAI and S. D. Cowan W2LX

Theory, design, construction, operation, the secrets of
making vertical work, 797 pages £7.50

ints out many of the .

AN INTRODUCTION TO ANTENNA THEORY
(BP198)

H. C. Wright

This book deals with the basic concepts relevant to
receiving and transmitting Lots of diag
rtaguscse the amount of mathematics involved. 86 pages

BEAM ANTENNA HANDBOOK (USA)

W. I Orr WESAI & 5. D. Cowan W2LX

Design, construction, adjustment and installation of h.f.
beam antennas. 798 pages £6.7

HF ANTENNAS

FOR ALL LOCATIONS (RSGB)

L. A. Moxon GBXN

Taking a new look at how h.f. work, and putti
theory into practice. 260 pages £8.17

OUT OF THIN AIR

Collected Antenna Articles from PW 1977-1980
Including such favourites as the ZL Special and "2BCX
16-element beams for 2m, and the famous *'Slim Jim",
designed by Fred Judd G2BCX. Also features systems
for Top Band, medium wave/long wave loop designs
and a v.h.{. direction finding loop. Plus items on pr: a-
tion, accessories and antenna design. 80 pages £1.

SIMPLE AMATEUR BAND AERIALS (BP125)

E. M. Noll

How 1o build 25 simple and inexpensive aerials, from a
simple dipole through beam and triangle designs to a
mini-rthombic. Dimensions for specific spot frequencies,
including the WARC bands. 80 pages £1.95

SIMPLE, LOW-COST WIRE ANTENNAS FOR
RADIO AMATEURS (USA)

W. . Orr WESAI and S. D. Cowan W2LX v
Efficient antennas for Top Band to 2m, including “invi-
sible’* antennas for difficult station locations. 137 pages

THE ARRL ANTENNA BOOK

14th Edition (USA)

A station is only as eﬂecme as | lls antenna nvslem This
book covers propag nal details
of aimost every type of antenna, test equipment and
formulas and programs for beam heading calculations.
327 pages. £9.10

YHSEA?RNL ANTENNA COMPENDIUM Volume 1
(LY

This book makes fascinating reading of hitherto unpub-
lished material. Among topics discussed are quads and
loops, log periodic arrays, beam and multi-band anten-
Eass.z;amca& and reduced size antennas. 175 pages

T“SE RADIO AMATEUR ANTENNA HANDBOOK |
(USA)

W. I. Orr WESAI and S. D. Cowan W2LX !
Yagi, quad, quagi, |-p, vertical, horizontal and ““sloper”
anstennas Towers, grounds and rotators. 187 pages
£

TWO-METRE ANTENNA HANDBOOK

F. C. Judd wrote this book for radio amateurs new to the
144-146MHz band. The range of antennas described will
cater for most situations, Jmmcutar{v those where space
is a problem. 757 pages

WIRES & WAVES

Collected Antenna Articles from PW 1980-1984
Antenna and propagation theory, including NBS Yagi
design data. Practical designs for antennas from medium
waves 10 micr . plus ies such as a.t.u.s,
s.w.r, and power meters, and 8 noise bridge.

with TVI. 160 pages £3.00

25 SIMPLE INDOOR

AND WINDOW AERIALS (BP136)

E. M. Noll

Designs for people who live in flats or have no gltdum,
etc., grwng surprisingly good results considering their -
limited dimensions. 64 pages £1.75

25 SIMPLE SHORT WAVE

BROADCAST BAND AERIALS (BP132)

E. M. Noll

Designs for 25 different aerials, from a dipole
through helical designs to a muiti-band umbrella. 80
pages £1.95 i

25 SIMPLE TROPICAL

.EH: =l|“= BAND AERIALS (BP145)

Si'rnp;e and inexpensive aerials for the broadcast bands
from medium wave to 49m. 64 pages £1.78

AUDIO (BP111)

(Elements of Electronics—Book 8}
F. A. Wilson

This book studies sound and h , and the op

of microphones, loudspeakers, amplifiers, oscillators,
and both disc and magnetic recording. 320 pages £3.50

THEORY &
CALCULATIONS

BEGINNER'S GUIDE TO

ELECTRONICS

Owen Bishop

For \rounlgsters Ihlnktng ofa cmsr in electronics; theory
, TV, recording,

msdrcaf and |ndusirlal electronics. 240 pages £4.95

?UASHAE} AND FEEDING OF POWER GRID TUBES
This handbook analyses the operation of EIMAC

rid valves and provides design and application informa-
tion to assist the user of these valves. 756 pages £8.78
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PRACTICAL ELECTRONICS CALCULATIONS
AND FORMULAE (BP53)

F. A. Wilson

This has been written as a workshop manual for the
electronics enthusiast. There is @ sirong practical bias
and mathematics have been svoided where
possible. 249 pages £3.95

RADIO FREQUENCY INTERFERENCE (USA)

What causes r.f.i? Are all r.f.i. problems difficult, expen-
sive and time-consuming to cure? These questions and
many more are answered in this book. 84 pages £4.30

THE SIMPLE EI.EC'I'BOIIIC CIRCUIT AND
COMPONENTS Book 1 (BP82)
Trmmofmbookina pmvidomhoxponﬁvobm

209
pages £3.50

AN INTRODUCTION TO

COMPUTER PERIPHERALS (BP170)

J. W. Penfold

Covers monitors, printers, disk drives, cassette record-
ers, modems, etc., explaining what they are, how to use
tth;rgoand the verious types of standards. 80 pages

MICROPROCESSING SYSTEMS

AND CIRCUITS (BP77)

(Elements of Electronics—Book 4)

F. A. Wilson

A comprehensive guk:l-l 1o the e&emnnta of micropro-
are ever more in-

:mzss in radio mtm and equipment. 256 peges

com FAULT-FINDING

PUTING ARE THE VOLTAGES CORRECT?

AMATEUR RADIO Reprinted from PW 1582-1983

SOFTWARE (RSGB) How to use a multimeter to fault-find on electronic and
John Morris GM4AN| radio sqnwpmem from

QUESTIONS & ANBWERS

RADIO REPAIR

Les Lawry-Johns

How to fault-find and nodr valvad and transistorised
receivers, car radios and unit audio equipment. S!.iges'(
ed lists of tools and spare parts. 106 pages £2

SERVICING RADIO,

HI-FI AND TV EQUIPMENT

Gordon J qu;?

A very practical book looking at semiconductor charac-
teristics, d.c. and signal tests, fault-finding techniques
for audio, video, and oscillator stages and their
t%plg?tm to transmor radios and hi-fi. 205 pages

IENI.EVISION INTERFERENCE MANUAL (RSGB)
astle

™ channels and ugltel’l’lt spurious-radiation TVI,
liron%nlgnnl TVI, audio breakthrough, transmitter de-
sign

s, i.c.s and valves. 34

Uﬂngacmpu'leriorcw RTTY, data, plus calculati

satellites, pmastl 50
moon and t d 328 pages Hardback £9.41
SAENR NN PRACTICAL HANDBOOK OF
AN INTRODUCTION TO COMPUTER VALVE RADIO REPAIR
COMMUNICATIONS (BP177) Chas E Miller

R. A. Penfold

Details of various types of modam and thmr appbcumns
plus how to inter s, and the
alephune .me Also netwufkinu tmm and RTTY.

The definitive work on repairing and restoring valved
broadcast receivers dating from the 1930s to the 60s.

giving diate frequencies, valve char-
acteristic data and base connections. 230 pages Mard-
back £15.96

TEST EQUIPMENT FOR ’

THE RADIO AHA‘I'!UH (RSGB)

H. L. Gibson G2BUP

T ses and for tests and measurements
Hardback

on devices, systems and antennas. 142 pages
£7.88

TRANSISTOR RADIO FAULT FINDING CHART
(BP70)

C. E. Miller

Used properly, should enable most common faults to be
traced reasonably quickly. Selecting the appropriate fault
description at the head of the chart, the reader is led
through a sequence of suggesmd checiui until the fault is
cleared. 635 x 455mm (approx} £0

™ 0202 678558

Practical Weneless

0202 678558 EN

PCE SERT

Printed circuit boards for recent PW constructional projects are now
available from the PW PCB SERVICE. The boards are fabricated in 1-5mm
glass-fibre, and are fully drilled and roller tinned. All prices include VAT and
postage and packing for UK orders. Add £2.00 per order for despatch to
overseas addresses.

Orders and remittances should be sent to: PCB Service, Practical
Wireless, Enefco House, The Quay, Poole, Dorset BH15 1PP.
Cheques should be crossed and made payable to Practical
Wireless.

When ordering, please state the Project Title and Issue Month as well as
the Order Code. Please print your name and address clearly in block
capitals, and do not send any other correspondance with your order. You
may phone your order using Access or Visa. A telephone answering
machine will accept your order outside office hours.

Please allow 28 days for delivery. Always check the latest
issue of PW for the current details of price and availability. Please
enquire for earlier p.c.b.s.

PROJECT TITLE (/ssue) ORDER CODE PRICE
PW Marchwood (7/83) WR161 £3.32
Bug Key with Memory (10/84) WR189/WR192 £10.35
PW Teme—TX (11/84) WR196 £4.83
PW Teme—VFO0/Doubler (72/84) WADO1 £3.76
PW Teme—RX (7/85) WAD02 £5.46
PW Triambic Keyer (2/85) WAD280* £4.26
FRG-7 BFO Mod (2/85) WAD243 £4.00
SOME EARLIER BOARDS
WRO068 £6.90 WR177 £6.90
WR095 £4.98 WR178 £6.90
WR137 £6.04 Above 3 £17.25
WR143 £9.49 WR179 £8.63
WR144 £8.63 WR183 £8.63
WR156 £6.90 WR184 £8.63
WR160 £6.90 WR185 £8.63
WR165 £6.90 WR187 £6.04
WR166 £8.63 WR190 £6.04
WR168 £8.63 WR194 £6.04
WR169 £8.63 WR195ab £3.54
Above 4 £19.84 WAD280 £9.49
WR167 £10.35 WAD246 £6.90
WR176 £6.90 WR126 £10.35

PW Colne (4/65) A004 £4.14
A005 £4.08
PW Colne (5/85) WR198 £5.01
PW Colne (6/85) WR197 £4.97
Battery Charge Control (6/85) WAD302 £3.94
Crystal Tester (7/85) WR200 £343
Add-on BFO (8/85) WR201 £3.42
UHF Prescaler (9/85) WR202 £4.76
PW Meon 50MHz
Transverter (10/85) WR199 £8.28
Capacitance Meter (/0/85) WR203 £3.74
WQ MW Loop (71/85) WR204 £3.45
RTTY/Morse Modem (7/86) WR205 £6.73
WR206 £3.78
Crystal Calibrator (1/86) WR207 £2.90
Simple Audio Oscillator (3/86) WR209 £5.50
RF Speech Processor (3/86) WR208 £5.21
PW Meaon Filter (4/86) WR211 £4.04
PW Arun Parametric Filter /5/86) WR210 £9.87
FRG-7 CI0 Mod (6/86) WR213 £3.61
Simple 50MHz Converter (9/86) WR215 £4.86
NiCad Charger (10/86) WR217 £3.30
Active Antenna (71/86) WR216 £3.24
PW Taw VLF Converter (71/86) WR222 £3.82
High Impedance MOSFET
Voltmeter (12/86) WR223 £3.82
Modifying the SRX-30D (12/86) WR214 £3.99
Basic Wobbulator (7/87) WR224 £4.52
2m Mast-head Pre-amp (2/87) WR218 £5.33
WR219 £3.37
PW “Woodstock"(3/87) WR225 £5.28
PW “Blandford”(4/87) WR227a
WR226a £11.11
WR228
PW “ltchen” (4/87) WR298 £4.49
PW “Axa” (5/87) WR230a £5.07
WR231 £4.24
WR232 £3.82
PW “Downton” (6/87) WR233 £5.04
Side-tone Oscillator (6/87) WR234 £3.65
Mains On/0ff for Battery Radio (9/87) | WR235 £3.97
PW “Blenheim” VHF to HF Converter
(9/87) WR236 £5.99
A High-stability VFO (70/87) See article —
RTTY Tuning Indicator WR237 £6.95
PW “Otter”” 50MHz Receiver WR238a £9.52
PW “Orwell” MW Receiver Set of 4 p.c.bs. £15.78
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TAKE ADVANTAGE
“THIS GREAT
SUBSCRIPTION OFFER

Introducing

Two and three-year subscriptions for Practical
Wireless readers in the UK

You can save money and avoid the inevitable cover-
price increases over the next two or three years!

One Year— £14.00
Two Years — £26.00
Three Years — £36.00

Wherever you live, a Postal Subscription will ensure that you receive your
copies of PRACTICAL WIRELESS and/or SHORT WAVE MAGAZINE
regularly, through your own letterbox, before it gets onto your newsagent's
shelf. Order a Joint Subscription and you will qualify for the Special
Discount.

Fill in the Order Form below and post it to: PW Publishing Ltd., FREEPOST,
Subscriptions Dept., Enefco House, The Quay, Poole, Dorset BH15 1PP
(no stamp required). Credit Card Orders taken on (0202) 678558.

Overseas subscriptions outside Europe are now despatched by Acceler-
ated Surface Post for faster delivery.

Please indicate the type of subscription required: Tor PW Publishing Lid., FREEPOST, Subscriptions Dept., Enefco House, The Guay,
Speciol Joint Subscription

Poole, Dorset BH1.5 1PP [no stamp required).

[ Charge to my Access/Visa Cord the amount of £
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O £18.50 [Oversecs) [£19.00 (Overseas) [ £30.00 [Overseas) m E )
[Prices correct ot November 1987) - O Vald from
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Feature

A New Future for Four

Metres

David A. Dodds MA(Hons) G4WLL, takes a look at
70MHz in the light of recent licence changes

The recent rise in popularity and addi-
tion to the licence schedule of the
50MHz band (6m) has called attention
to one of the older, but less used, v.h.f.
bands: 70MHz (4m). Traditionally,
four has always been a quiet band, but
when experimental 50MHz permits
were first issued many 70MHz enthu-
siasts were attracted to the new alloca-
tion, leaving 70MHz somewhat ne-
glected. However, now that both bands
are available to Class B licence-holders
the future of 70MHz seems assured,
due partially to the attention attracted
to the lower v.h.f. spectrum and the
influx of 50MHz equipment which is
easily modified for four.

History

The 70MHz allocation was first
made in 1956, at a time when a great
deal of attention was being paid to the
low v.h.f. spectrum. Amateurs in the
USA and Canada already had a
50MHz allocation; in France and the
Soviet Union they were permitted to
operate between 72 and 72.8MHz and
elsewhere the five metre band
(56-60MHz) was still in existence.

From the start 70MHz was a second-
ary allocation, with the army as the
primary users. Although today it is
little used by them, it is still possible to
hear signals emanating from TA week-
end exercises. Popular rumour has it
that amateurs were only ever permit-
ted to use the band because it was then
used for the c.w. training of army radio
operators and it was thought that the
signals emanating from amateurs
would cause QRM and thus increase
the value of the training. This would
explain the fact that for thirty years the
band was a Class A only allocation,
despite a 1979 ITU ruling that Class B
licence-holders should be permitted to
use all allocations above 30MHz. This
year has finally seen the end of this
anomaly and the issue of both six and
70MHz to Class B licensees, which has
been received by the old hands on the
band with mixed feelings. However,
one thing is certain: activity on this
under-used band is now likely to
increase.

The lack of other countries with a
70MHz allocation has always been a
reason for the band’s relatively low
number of adherents. Apart from the
UK and Eire the only countries with a
regular 70MHz allncation are Gibral-

52

tar, Cyprus Crown Territory (where
there is a beacon but nobody with
equipment) and Iceland (where there is
presently no activity at all). In addi-
tion, an expedition to Andorra in 1968
were permitted to use 70MHz and
worked a number of English and Irish
stations via Sporadic E. Due to the
lower frequency, four metres is consid-
erably more prone to Es openings than
two metres and it is often possible to
hear East European f.m. broadcasting
stations, such as that at Gdansk, on
70.310MHz. Most summers ZB2 is
worked via the same mode. There are
also quite a number of continental
amateurs equipped with receive con-
verters and antennas who are willing to
try crossband tropospheric and meteor
scatter skeds.

Equipment

At the one time almost all equip-
ment for four was home-built. But
although it always has been something
of a constructors’ band there are now a
number of manufacturers who supply
equipment ready-built, or in kit form.

Microwave Modules have for some
time produced a pair of 10W trans-
verters for 70MHz, one with a two
metre i.f., the other for use with a ten
metre transceiver. There are quite a
number of people using these on the air
with 1C-202s and FT-290s, or with h.f.
rigs. Until recently they also produced
a 100W linear amplifier. Unfortunate-
ly that was discontinued, but BNOS
have displayed their faith in the future
of the band by bringing out a new
100W linear this year. It is capable of
producing full output with 500mW-
I15W input and has an in-built pre-
amplifier.

Lowe Electronics recently imported
a number of Mizuho MX4 s.s.b/c.w.
hand-helds. Although these are actual-
ly modified S0OMHz transceivers with a

power output of only 200mW they
have, like the two metre version, the
MX2, an extremely sensitive receiver
and a fairly clean signal.

For those who are willing to make
use of kits, Spectrum Communications
market a range of 70MHz converters,
transverters and preamplifiers which
are available in kit or ready-built form.
Similarly, Cirkit make 70MHz pream-
plifier and converter kits and they have
just introduced a transverter kit as a
spin-off from their new SOMHz trans-
verter. Wood and Douglas have long
claimed to be able to supply any of
their wide range of two metre kits for
four.

On the antenna front Jaybeam still
make their 4-element Yagi which has
formed part of many 70MHz stations
for several decades. MET have begun
marketing three and five element
Yagis for the band. For those who are
interested in both six and four, Sand-
piper make an excellent range of dual
band antennas. -

The Future

Despite the fears of some amateurs
there is now plenty of hope for the
future of 70MHz. Many of the band’s
most ardent proponents are holders of
late GO or late G4 callsigns, suggesting
that it is not true that it is an “old-
timers’ band”. Now, of course, Class B
licence-holders are starting to be heard
on the band and activity is increasing.

In some areas private nets using
modified PMR rigs on a.m. or fm.
have sprung up. This is an excellent
way of providing a means of communi-
cation between friends without much
risk of QRM and without tying up the
main rig. It is usually possible to get a
second-hand Pye Westminster or Cam-
bridge crystalled up and modified for
70MHz for less than £20, making it a
viable proposition for RAYNET
groups, several of which already use
70MHz in this way.

For many years one thing which has
helped to ensure activity on four is the
regularity of RSGB 70MHz contests.
For those who have only ever tried
contests on two metres or h.f. a 7T0MHz
contest can be a breath of fresh air.
They tend to start later, finish earlier
and be considerably more polite. What
is more the QTH element in the ex-
change, which was removed from two
metre contests three years ago still
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exists for contests on four. The result,
as one 70MHz enthusiast put it, is that
“70MHz contests are more civilised”.
It is to be hoped that the arrival of
Class B licence-holders on the band
will not induce the RSGB to change the
state of affairs.

There have always been a surprising
number of amateurs who are fully
equipped for 70MHz who simply did
not come onto the band because of the
low level of activity.

Fortunately, a group of people in the
Midlands have rectified this problem
by making Tuesday evening 70MHz
activity evening. This now has the
support of the RSGB v.h.f. committee,
making Tuesday evening a time when
it is possible to go onto the band with
an excellent likelihood of finding some
stations to work.

Sunday morning is traditionally a
good time to find activity on the -
70MHz band, brought about by the
difficulties of interference caused to
v.h.f. television. Now that all televi-
sion transmitters are standardised on
u.h.f. this is no longer a problem, but
Sunday morning remains a popular
time for a leisurely session of operating
on four.

For amateurs who want a haven

® UwWscor’

-%1:99

"I'VE HAD MY PLANNING APPLICATION FOR THE SiiM Tim ReFuSep. ..

from the bedlam of h.f. or the other
v.h.f. bands a 70MHz transverter pro-
vides the answer without costing too
much. It is a band were polite operat-
ing practices are not yet out of date and
where over-used repeaters, jammers
and CB terminology are completely

unheard of. It is only to be hoped that
the fears of some amateurs are un-
founded and the extension of the band
to Class B licence-holders will not
change this situation and they will
come to love the band as much as some
of the “old hands”. PW
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Jupiter 2000

The Jupiter 2000 is a 2MHz
function generator
manufactured by Black Star
Ltd. The frequency range is
0.02Hz to 2MHz in seven
overlapping ranges. It also

has a fine frequency control.

There is a three position
attenuator with ratios of O,
-20 and -40dB from both
50 and 600Q outputs. The
maximum output amplitude
is 20V peak-to-peak.

In addition to the three
main functions (sine, square
and triangle waves), the

Jupiter 2000 has a
symmetry control that
allows pulse, ramp and
slewed sine wave to be
generated.

The price of the Jupiter
2000 is £149 plus VAT, and
if you would like more
details, then contact:

Mike Black,

Black Star Ltd.,

4 Harding Way.

St Ives,
Huntingdon,
Cambs PE17 4WR.

Launch Date

The latest launch date for
Phase 3c satellite is

scheduled to be May 20,
according to AMSAT-UK.
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Dublin Calling

The amateur radio operators
of El are planning great
things for 1988, the reason
for this is that Baile Atha
Cliath, or Dublin as itis
better known, is celebrating
1000 years of its foundation
as a city.

Dublin is one of Europe’s
oldest capital cities. To
commemorate this
Millennium, a group of
Dublin-based amateurs are
organising some major
events throughout the year.

St Patrick’s Day, which is
on March 17, will be the
most ambitious undertaking.
They are attempting to make
contacts with the many
towns and cities called
Dublin around the globe. It is
estimated that there are over
20. They'll be using not only
s.s.b. but also, with the help
of pre-arranged skeds,
amateur slow-scan TV.

The Lord Mayor of Dublin,
The Right Honourable
Carmencita Hederman, has
agreed (if at all possible) to
partake in the exchanging of
St Patrick’s Day greetings
with these other Dublins.

The callsign for this
station will be very unusual,
EI1000. The station will be
located in Dublin’s main
thoroughfare of O'Connell
Street.

DUBLIN CITY

The other major event will
be on July 10, The
Millennium birthday. Itis
hoped they will be able to
demonstrate amateur radio
in emergency and portable
conditions.

The Phoenix park will be
the host for the city's
birthday celebrations and
the special callsign will be in
operation for the last time.

A special QSL card will be
available via the IRTS |
bureau, or direct upon
receipt of three IRCs.

For further information,
please contact:

Shane Halpin,
DMARC,

25 Knocknashee,
Goatstown,
Dublin 14.
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COMMUNICATION CENTRE
OF THE NORTH

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

ANTENNA RANGE

BUTTERNUT WELZ

HF2V 40-80m vertical................ DCPS 5 band vertical with

20 MRK 20m add on kit ... radial kit fa. 1]
HFEVX B band vertical DCP4 40-20-15-10 vertical with

TBR160S 160m Add on kit radial kit o
HF4B Triband Mini Beam JAYBEAM

CUSHCRAFT VA3 3 band vertical

A3 3 element Tribander TB1 Rotary Dipole

A4 4 element Tribander Minmax Triband Mini Beam

10-3CD 3 element 10m TB2 2 elemant Tribander

15-3CD 3 element 15m TB3 3 element Tribander

20-3(23 elemen 20m SWR/POWER METERS

APB8 band Z5ft vertic
AVSS band 25ft vertical .

MFJ 815 HF Ziw SWRPWR

Gﬂl\fhlsunﬂiﬂ.haﬂmﬂlHMImngeanmnnm Acl:umnespln range of VHF -
UHF - HF mobile Antennas
Full range of RSGB and ARRL pubfications in stock.
Pant Exchanges welcome. Second hand lists daily.
Send SAE. for details of any equipment
HP terms. Access/Barclaycard facilities.
Open 6 days a week. 24 Hour Mail Order Service.
Goods normally despatched by retum of post
Phone 0942-676790.

STEPHENS JAMES LTD.

47 WARRINGTON ROAD,
LEIGH, LANCS. WN7 3EA.

R.F. & A.F. SIGNAL GENERATORS. Marconi TF395/A2 Gen purpose 1.5 to 220Mc/s in 5
AM & FM Mod at 1Kc, var & metered O/P, int crystal check, in table case size

TS405 1.9 to 4GHz at £115 & TS419 900/2100 Mc's at £115. SERVICES CT433. Audio
15¢/s to 50Kc in 3 ranges, Sine Wave, O/P available at 5/600 ohm var up to 25v in table
case size 13x9x 7" tested £38, also CT439 Sine Wave 10¢/s to 100K Transis mains or
& metered O/P up to 3v in to 600 ohm, high resolution scale neat unit in case
size 8 108" with cover tested £65, SCOPES. Scopex 4D-10 Dual trace DC to 10 Megs
at 10 Mill’V Timebase 1 Us/Cm to 100Ms/Cm lightweight transis size 6x 12x 14" tested
with book £125, also Solartron CD1400 Gen purpose DC 15 Megs dual beam valve tested
!mmbonkig &Eﬂlll.swrlun wire. Asseleciursm Jhrusewﬂhg&wssm t::ts[i
se m

with charts as Det O/P part of CT306 £24.50. Wavegu
BNC /P conn. £9.50. Dummy Load Atten. 10waﬂm1edto12GH2500hthhmnnec
EMSIJ.XBand W.M. Type 100 direct freq cal 9170/3470Mc/s with meter ind, var /P
o0& S 05, e e e 11 T 06 e
mau al or 4 amp gives nom v
1 anpnﬂc mgmsed inl adjustment of voltage, 0/P Ind overvol!age protection,
approx size exc handle 9x7x5" tested £24. UNIT. General
bench p.u. made by ACF for Physics Labs etc 240v /P provides nom 250v DC at 250 Ma
smoothed fioating supply & 6.3v AC at 5 amps, as HT & LT fuses, screw term connec on
front panel mains swt & pwr on Ind, in neat case size 10x105 10" tested £23. AERIAL
MP&Dlstmﬂfurusemireqrange162!174Wspmm4ﬂmstmmsln le /P with
Mustagelranmsamponeach circ, as N connec. req 12/24v DC £16.50. 8 R UNIT.
myoa'pe spk unit 2.5 ohm |nmmlca535‘é”dia3‘§'daephewcmd £8.50.
Panralux for 240v with G.B. to give 480 RPM supplied with var res to ajust
speed to 160 of load. New cond. £ 16 nunn's A/C rale gyros req
i CT471 AG/DC volts to 1200 11 ranges, AC/
DCmrrenno‘iZDﬂMaﬂranues l}h DlJlJ Megs 5 ranges, RF volts 40 Mil
400v to 1 GHz, reqs 3x HP?2 batts, supplndmmsetoiﬂfprobes-les!edmmbootﬂﬁ
TRANS. Mains Isol 240/240v at 500 watts cased £18.50 also 240/115v Auto 560 watts
enclosed £17. 5|2 RO?AHE\&W P !B:dncgwcgrp ?Eglg c‘:]ffpza&ncat 180w'atls
sine wave si ﬁnse 'S new co s of mi %ystalsn
rangezsmng cfslnpe HC6 & ns;bugmxaaictyslal MD%
Imalmomlmm be part of 19" PPl unit as Int E unﬂ P.M. focus &
Magnetic deflection, Video Amp, reqs ext power & scanning I/Ps ap| rox size 15 12x21"
0 prague rapid discharge 215 Uf at
2.5Kv size 8x4x 10" £17. COPIES DFTECHW'BkS&Ci[cs&EBL!S‘L Racal
small stock available for callers at £165 check availabililty.

17 Mk11 Rx

Above inciude Carr/Post & VAT. Goods ex equipment uniess stated new.

wmorzxmps:afms for List 41. Open fto callers 10.30 till 5pm,
if wishing to collect.

A.H. SUPPLIES

Unit 12, Bankside Works, Darnall Road, Sheffield $9 SHA
Phone: 444278 (0742)

urpose HT/ LT
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X 6, 10, 15 AND 20M. ®
7 Unique Fully Sealed Coils.
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On The Air

On The HF Bands

Reporls to Paul Essery GW3KFE

287 Heol-y-Coleg, Vaynor, Newlown, Powys SY16 1AR.

| seem to have spent a distressingly large
proportion of my time this month looking
out of the window and wondering whether
my mast and antenna will survive the
winds, gales, rains, and other manifesta-
tions of the British climate. As to whether
the spring project to take it up another 5m
comes to anything, I'll wait and see if it
survives this quarterl

Correction

G4BUO was all hot under the collar
because | attributed his contest result to
G4BUE recently; from which | owe an
apology to both G4BUE and G4BUO,
which is of course freely given.

Recent Events

Thanks to The DX Bulletin, and DX News
Sheet. in the main, with accompanying
input from W1WY for their information.

| feel | must start with the question of
that “XWB8AC' who was, shall we say,
puzzling the faithful a few days back.
According to DXNS, Steve G4EDG came
to the conclusion that this was in fact
BYSBAC, pushing along at 30w.p.m. The
key was that he was asking for QSLs to
“FMBGUZ", that could be translated as
"3BGUZ", which is interesting when one
realises that BYBAC is at 3B Guzhongsi
Street . . . Sherlock Holmes, eat your heart
out!!

Now to the DXCC status of Aruba. It
seems that the DXCC recommendation
has been accepted. This means there are
now 318 current DXCC countries and
Aruba contacts after January 1 1986 will
count. However, do NOT submit your QSL
for credit until AFTER 1 April 1988.

Still with DXAC, the decision on Wes-
tern Sahara is in the pipeline, and will
possibly have been promulgated in the
weekly sheets by the time you get to read
this.

A different tack now: DXNS commented
on my recent proposal that one IRC should
be the norm for a QSL, with ‘“‘green
stamps’’ only allowable where IRCs are
not acceptable under the country’s postal
rules. DXNS is of the opinion that a QSL
Manager shouldn’t be out of pocket for a
DX station’s activity, and points out there
are some parts of the world where one IRC
won't buy a stamp to anywhere. Fair
comment. On the other hand, | seem to
recall that before someone invented the
QSL Manager (and made a killing out of it, |
believe) we all managed quite easily by
doing our own QSLing.

Nowadays, while everyone says ""QSL
100%"* one can be pretty sure one's
rubber-stamp QSOs won’t trouble the QSL
Manager or the Bureau system unless
either the other chap wants your card for
some reason or alternatively you chat him
up for one specially. Indeed the QSL
system has become something of a farce
thanks to the misuse of it by amateurs and
despite the best efforts of DXers, Manag-
ers and above all the QSL Bureau network.
After all, one can’'t blame the Bureau
system for the delay due to the chap at the
far end not bothering to keep his chores up
to datel
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DXNS mentions the proposition that
there are around twenty "‘amateurs’’ oper-
ating from Teheran on a verbal say-so, and
that they hope to be licensed "after the
war is over'’. | am prepared to lay long
odds that if there were a firm administra-
tion in that unhappy country, these char-
acters would be rooted out as the pirates
they are, though one would hope that they
at least receive the chance to pass the
tests and receive a legal licence.

Contests

Here, of course, | am indebted to
W 1WY and his *’Contest Calendar’* activi-
ty. The CQ WW 160 SSB covers February
26-28, between 2200Z on the Friday and
1600Z Sunday. Rules are as they have
been for several years past. Entries to
either N4IN, 3074 Florida Avenue, Mel-
bourne, FL 32904 or the CQ Magazine
office 76 North Broadway, Hicksville, NY
11801. Indicate CQ WW Contest SSB on
the envelope, and mail it by March 31. All
c.w. contest entries should be mailed by
February 29.

The ARRL DX Contest covers c.w. on
February 20-21, and phone on March
5—6; midnight Friday/Saturday to mid-
night Sunday/Monday. No /AM or /MM
stations can be worked for credit, nor can

contacts on 10, 18, 24MHz bands, but *

only 1.8,3.5, 7, 14, 21 and 28MHz bands.
Rules are as last year, and include a QRP
all-band category at five-watt output level
or below. Stations outside USA give RS (T)
plus three-digit number indicating power
input.Outside USA, work the Ws and VEs;
the multiplier is the number of States
worked—48 US States, DC, VE districts
1-8, VO and VY1, making a possible
multiplier of 68. Score three points for
each QS0, and final total is the QSO points
times the sum of the multipliers from each
band. if you have 500 or more QSOs you
must include a QSO check sheet. Disquali-
fication regulations to be rigorously ap-
plied. Mailing deadline is April 7, to ARRL
DX Contest, 225 Main Street, Newington,
CTO06111.

The RSGB 7MHz Contest has s.s.b. on
February 6-7 and c.w. on February
20-21. Hours are noon on Saturday to
0900Z on Sunday. For s.s.b. use
7.040-7.100, for c.w. 7.000-7.030MHz.
All s.5.b. logs to be received by RSGB HF
Contest Committee, G3HCT, Brooklands,
Ullenhall, Near Henley-in-Arden, Warks
B95 5NW by March 30 (s.s.b.) and April
23 (c.w.). Don't forget the summary sheet
and signed declaration. As a footnote to
this one, W1WY enquires why there is no
reference to Ws operating split-frequency
to play in this one. My own thought on the
point is that provided that both ends of the
QSO in such a case are operating within
their licence conditions, and the UK end
within the specified part of the band, then
honour is satisfied; but since the rules are
there to be obeyed, anyone thinking of
entering should check the position by
reference to the Contest Committee.

Now | must mention the UBA Contest.
This is one by the Belgians, and will in
future years appear on the last full week-
ends of January and February. The 1988

dates are January 30-31 for c.w., and
February 27-28 for s.s.b., 1300Z Satur-
day to 1300Z Sunday. Bands 3.56-28MHz,
not including WARC allocations. Classes
are single-op single band, single-op all
band, multi-operator single transmitter all
band, QRP (10 watts) and s.w.l. Single
operators are limited to 18 hours, and
must take their off periods in chunks of at
least one hour. Exchange RST and QSO
number starting at 001.

Belgians will include their Province (AN,
BT, HT, LB, LG, LU, NR, OV, WV). QSOs
with ON, DA1, DA2 count ten. With other
European communities 3 points (DL, |,
F/TK, LX, PA, El, G, 0Z, SV, CT, EA),
other countries one point. Own country
may be worked once per band for QSO
credit. The multiplier comprises nine Bel-
gian provinces, eight Belgian prefixes and
eleven European communities, a maximum
of 28 on each band.

Final score, total QSO points times mul-
tiplier on each band. Awards for class
winners in each country, certificates to
other entries. Use a different log sheet for
each band, include a summary sheet
showing scoring, off periods, other essen-
tial details and signed declaration. All
entries to be postmarked not later than 30
days from the end of the contest, and sent
to UBA Contest Committee, Galicia Jan
ON6JG, Oude Gendaraeriestraat 62, B-
3100 Heist op Den Berg, Belgium.

Lloyd and Iris Colvin are at the time of
writing in Nepal; they made some 8000
contacts from Mexico despite their hotel
being at the centre of a couple of earth-
quakes. | gather that although things fell
off shelves, not much other damage was
done. Much help was obtained from
XE2CN, to whom their thanks.

TU4BR/5U7 has, | hear, been accepted
by the DXAC, and this one now counts in
terms of DXCC scoring.

Letters

G2HKU (Minster, Sheppey) has been
playing with a Butternut HF6V vertical,
plus the extras for 1.8, 18 and 24MHz.
Ted says that he has found an acceptable
s.w.r. on all nine bands, although of course
the bandwidth is limited on 1.8 and
3.5MHz. Nevertheless there isn't a prob-
lem if you use an a.t.u. On a different line,
Ted has been playing with a Ten-Tec
Paragon rig, though | understand that just
as soon as KW Electronics get some stock
in, they are sold; Ten-Tec just can’t build
them fast enough.

After the autumnal gales brought down
the G3BDQ antennas John decided that
he would accept the loss of the top 4.5m
of antenna mast bringing him down to a
maximum of 10.6m. On the other hand,
the rigger has called, and the wire is now
refixed to the pole on the chimney; prior to
that G3BDQ had a temporary lash-up com-
prising 6m of grounded vertical wire,
which then ran back to the house, sloping
down to 2.5m, whence it ran round the
side and front of the house, spaced about
600mm off by nylon cord, to reachinto the
shack.

On 1.8MHz, this last lash-up succeeded
in reaching, on c.w., UVBAAX, RASSVT,
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RASCTK, UASFAR, UASLCU, JR1EBE
(which amazed G3BDQ somewhatl),
UL7ACI, WI1CF, KA1PE, EASEA, EASJL,
1IS0QDV, 9H1CG, SVINA/SV9 and some
small fry. The JR and the UL7 were both
raised on the evening of December 8,
when, as some readers will be aware
already, the "’A"’ Index was down to zero,
giving minimum absorption over the Arctic
paths. On the new antenna, | note
UA9FAR, RVSCFU and W2QD, the latter
at 21342Z. A Gotaway was VKBHD, heard
on 1.8MHz around 2 100 on December 16,
as weak as 229 and working USSR
stations.

The 1.8MHz activities at G2HKU seem
to have been mainly to Europe, with an
s.s.b. QSO with ON7BW, plus c.w. to
ON4ACW, PAODML, OLBCSR, OKI10A,
HB9AMO and LX9BV.

The 3.5MHz Band

| have about the most basic antenna for
this band that can be imagined—a bit of
thin wire bent around the garden with
most at no more than 1.5m, approaching a
half-wave in length. This works surprising-
ly well, and managed to find most of
Europe on c.w. during the evenings, when
the 14, 21 and 28MHz bands are dead. On
s.s.b. | seem to put out quite a decent
signal over the UK and into Europe, though
not using my full power output.

G3BDQ (Hastings) used his temporary
antenna to raise JH3BGG and JA7FUJ on
the key, while s.s.b connected him to
CN8CC, TK/ONGEB, EABWYV, T77G,
OX3SG, JR1CSA and UAOFF (Sakhalin) all
the latter three on the evening of Decem-
ber 8. With the antenna repaired, J20YD

was snapped up on s.8.0., while the key
raised UASCPC and JATHQT. One has to
comment that, above all else, the results
John has obtained with so much of a
temporary lash-up give an absolute proof
yet again of the importance of the earth
with Marconi-fed systems.

The 7MHz Band

Here we have a band whose devotees
keep quiet about what's what. However,
for those who have good receivers and the
skill to operate them to the best, there is
much of interest. G2ZHKU mentions that he
raised, on c.w., TA1A, RGOG, W3LPL and
UASSIH.

At G3BDQ, before the antennas were
repaired, John made it to VU40TTC and
TA1L; this was s.s.b., with c.w. tackling
SV5CM, UOBON, UASCQ, JABAZN,
RAOJZ and UAOALI, both the latter on
December 8 when the A index was so low.
When the re-rigging was complete, c.w.
went out to DJ4SO/EAS8, JESDVI,
JH1DTC and UL7MAX.

Your deadlines
for the next
three issues

are: March 2,
March 26 &
April 26

The 14MHz Band

Most of my usual reporters were miss-
ing this time, probably due to doubts about
being able to get letters to me through the
Christmas rush. However, GZHKU men-
tions his regular ZL3FV contact on s.s.b.
on this band.

As far as | went, by the time | managed
to get to the rig of an evening | was in TVI
trouble, so most of my calls were of the
form “TVI Test de .. .. However, | did
manage to work the odd morning session,
though not on any worth-while days—but
at least it keeps one’s hand in.

As for G3BDQ, John found the band
conditions on 14MHz and up pretty poor,
so he only menions CS7QF and K200YTL,
both on s.s.b.

The 21MHz Band

G3BDAQ is the only reporter with KT2V,
VE3UK, and ZS1RL on s.s.b. as his crop;
John found conditions poor on the h.f
bands, and indeed there were times when
all bands seemed to be ailing.

Finis

That's the end of my first offering to be
actually penned in 1988. | can forecast a
steady improvement in conditions over the
next couple of years, and so there should
be much more to report to you. Various
expeditions are in the pipeline, and of
course those who are, because of antenna
shortcomings—the ""G5RV over a win-
dow-box"* merchants—will begin with the
improvement in conditions to reach to the
DX. I hope that when you do, | can report
your successes in this column.

VHF Up

Reporls to Normon Filch G3FPK
40 Eskdale Gardens, Purley, Surrey CR2 1EZ.

The 1987 Tables

Looking back on the 1986 results, last
year's tables, printed in Short Wave Maga-
zine, seem very similar.

Repeater Notes

Kelvin Fay GOAMZ is Secretary of the
Kent Repeater Group and has sent a copy
of its Newsletter. He suggests many simi-
lar groups do not publicise their activities
enough to attract members, and thence
funds, to enable them to provide, maintain
and run repeaters. He makes the plea that
radio amateurs should support their local
group, adding that repeaters, ‘. . . serve a
useful purpose, even if only to keep
wafflers away from your favourite simplex
frequency. They have been known to carry
important emergency traffic which might
otherwise not have got through."’

Kelvin mentions that with current de-
mands for antenna space by commercial
users, amateur repeaters could be vulnera-
ble. He estimates that the KRG could face
site rentals of £750 per annum within the
next five years.

To quote further, “’Couple this with the
currently fashionable attitude in some cir-
cles that repeaters should be provided by
some unknown benefactor and that no
charges should be met by the local users,
and we have a 'no-win’ situation"’.

The group is responsible for seven re-
peaters in the county. If you regularly use
any and are not a KRG member, why not
contact Kelvin at 37 Sandringham Road,
Rainham, Gillingham, Kent ME8 8RP. His
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Annual v.h.f./u.h.f. table Final placings at 31 December 1987

70MHz 144MHz 430MHz 1296MHz Total

Station | Cossties Countries | Cosnties Comntries | jos | Counties Coumtries|  Points
GIKDF = — 19 19 | 73 5 | 38 9 251
GANBS 54 7| 68 19 | 53 18 | 42 10 220
GEXW — — | 89 26 | 60 | 20 9 218
GEHKM = — | 7 21 | 54 13| 33 1 209
61158 - — | 7 29 | 83 B | — — 190
GISWH = — [ 99 12 | 59 12 | — = 182
GASEU 83 8 | 58 18| 2 5| — = 173
GIGEY — — | 7 28 | 49 1| — =i 170
GIEZF == — | 84 3% | 21 1n | — s 150
GAZTR 38 5| 32 12 | 3 10 | 3 9 134
GBAJE = — | 54 TR 12| 7 2 133
GIER — — | 58 12 | 53 § | = - 132
GAMUT 26 1| 49 18 | 29 0| n 4 131
GBLHT x5 — | 68 2 | 29 0| 3 1 131
GADEZ - — | % 10 | & 1| 19 10 126
Gav0Z 83 7| — — [ & 2 | — = 123
ONICAK = — | 80 3 | — - | = = 114
GEMGL — — | 43 13 | 28 2|15 5 106
GEMXL 2 5 | a2 1 | 18 7| 8 3 105
GWAFRX = o e 28 | — e e 105
GWBVZW = — |88 24| 9 2 [ = = 103
GaFPK s — | 78 % | — L | = = 103
GAWJR - — | 0| — — || == — 88
G4AGO 15 1| a 13| 13 4| 1 1 86
GATGK — — | 68 19 | — — | = e 85
GaxTJ = — | 68 W] = — | — = 85
GAYIR — — | 60 B | — Wy, (o - 75
G1CRH . — | &4 1| — — | = . 75
GBOKU EE — | 54 15 | 4 1| = = 74
GOKDZ 3 — | 53 0| — = | = i [
GMACXP 2 7 | 3 17| 3 4| — = 81
GIVTR - — | 2 1| 2 5| — - 57
GWAHBK 48 1| = = 1= = | = = 55
GOHGA = — | 43 n | - = | = — 54
G20HV 15 2 | 24 6| 3 1| — = 51
GIEKP 13 3| 12 3| 7 N = = a1
GUAHUY = — | 3 1| — = |l = = 40
G4WND 25 4| = = ] = = | = = 29
GBXRK = — | s 8| — = | = = 14

Three bands only count for points. Non-scoring figures in italics.
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telephone number is Medway (0634)
376991.

Steve Damon G8PYP (DOR) reports an
interesting “‘encounter’’ on Dec 20 during
a tropo lift to the south in which he
accessed the French repeater FZS5THF
which is in ACOBe, close to the border
with Andorra. Its output is on
145.425MHz (S17) with input 600kHz
lower on 144.825MHz. When accessed a
synthesised voice says, “Bonjour’’ and
then gives a spoken signal report. When it
shuts down the voice says, “‘Au revoir’”’
followed by its callsign and the time,
finishing off with a few bars of the French
national anthem.

Steve had a QSO through FZ5THF with
G6WWR/A near Aldershot which he reck-
ons involved a round path of over
1500km. Paul Pasquet G4RRA (SRY)
also accessed this relay which has excep-
tional coverage from its high site in the
Pyrenées mountains. Now he knows it is
there, Paul says he can often hear it much
better than the conventional beacon
FX4VHF (AF69c).

Contest News

Due to the non-availability of the rules, |
can only give the dates of a few forthcom-
ing events. The first leg of the 70MHz
Cumulatives is now history, the next three
sessions being scheduled for Feb 11, 28
and March 13. On Feb 21 there is the
432MHz Fixed and AFS and s.w.l. event
which last year was from 0900-1500.

The first really major contest is on Mar
5/6, 1400 to 1400 in the shape of the
144 /432MHz and s.w.l. event. it can only
be guessed that, as last year, 144MHz
only entries will not be accepted.

Vale John Haydon

Ron Glaisher GBLX passed along the
sad news of the death of John Haydon
G3BLP in early December. In the late
1940s he was active on the then available
five metres band and, jointly with Ron, ran
the popular “‘Five Band Dinners’’ and later
the "“VHF Dinners’’. Older readers will
recall the big signal Johnny used to put out
from Selsdon and Woldingham on
144MHz and he won a number of contests
from the former QTH.

In the 1960s he moved to Dunstable. He
was taken ill while en-route to New Zea-
land to visit family last November. He was
flown back to the UK. His funeral was on
December 7 and among amateurs who
attended were G6LX and G8TB, repre-
senting the Surrey Radio Contact Club, and
the Chairman and President of the Dunsta-
ble Downs Radio Club.

Mediterranean DX

Dave Dibley G4ARGK (BKS) passed
along the news that HG1Y! will be active
again from his ship from February with
better equipment. Some readers have con-
tacted him —/MM via Es when he was in
choice “‘wet"’ squares. He should be run-
ning 150W to decent antennas on
144MHz with some 430MHz activity, too.

Meteor Scatter News

There are a few minor meteor showers
in the run up to the Lyrids in April but | do
not propose to devote any space to them
as you would probably do just as well via
random meteors.

Don Stoker G1GEY (TWR) thought the
Geminids shower not too good but he did
complete on 144MHz with OH5LK (NU) in
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70MHz annual table ) 144MHz annual table
Final placings at 31 December 1987 Final placings at 31 December 1987
Station | Counties Countries [ Total Station | Counties Countries | Total
G4v0Z 63 7 70 G1EZF 84 34 118
GASEU 63 6 69 G1KDF 99 19 118
G4NBS 54 1 61 GBXVV 89 26 115
GW4HBK 48 7 55 ON1CAK 80 34 114
G4ZTR 38 5 3 G1SWH 99 12 m
GAWND 25 4 29 GWA4FRX 17 28 105
GBMXL 22 5 27 G1LSB 75 29 104
i | x| W | jemo| R o& )
i 5 2 a GBHKM | 75 2 102
G4AGO 15 1 16 GWBVZW 68 24 "9
GMA4CXP 2 2 4 GBLHT 66 22 88
GAWJR 78 10 88
GANBS 68 19 87
75 minutes for a new country, and with G4TGK 66 19 85
DLSMAE (Fl) in 50 mins. Both were new GBXTJ 68 17 85
squares. GASEU 58 18 16
G1EZF concluded his results on c.w. in g“‘g‘ﬂn ﬁ ;g
the Geminids were rather poor but Mick GBAJE 54 17 1
did complete with SM3AKW (JW) and
SM3LBN (IU) in skeds and with YU7EF (KE) gég‘h‘l gg 1% ;g
and OE3JPC (i) on the random c.w. fre- GAMUT 29 18 85
quency. Random s.s.b. QSOs were com- GOHDZ 53 1 84
pleted with OE3JPC, OE30BC (ll), IONLK, GEMGL 43 13 58
F6DRO (AD), YU3TS (HF), FC1FIH (CD) GOHGA 3 1 54
and 11KTC (EF) which was the only single G4AGQ 40 13 53
burst contact. The general impression GEMXL 42 1 53
from comments on the air is that the 1987 GMACXP 33 17 50
Geminids shower was a bit of a non-event. GAZTR 32 12 44
w5 v | &
The 50MHz Band T I O
First, remember that this year the Annu- GIVTR 21 7 28
al v.h.f./u.h.f. Table includes 50MHz coun- G3EKP 12 3 15
ties and countries but please only include GBXRK 8 6 14

countries where amateurs are licensed to
use the band by their equivalent of our DTI.
Also | have substituted 50MHz for the
microwave column in the c.w. ladder.

Apart from this, there are no reports of
activity but G1SWH is now QRV on the
band with a Yaesu FT-680R at 20W with a
4-ele Yagi. Dave Storrs GBGXP (YSW)
mentioned that he is also equipped for the
band now but did not say what he was
using.

The 70MHz Band

Pat Billingham G4AGQ (SRY) took part
in the contest on Dec 13 working six of the
seven stations heard. His take-off to the
north is blocked and he has no space for a
beam so operates under quite a handicap.

G4VOZ reports the contest being better
supported than in 1986. John did a lot of
listening and worked 15 stations, best DX
being EISFK/P at 1213. It would seem that
about 50 stations took part. All-time new
stations in December were G4AHN (SRY)
on c.w. on the 8th and G4CWH (HFD) on
s.s.b. on the 12th.

G4ZTR also took part in the contest but
John only worked one new county. He
very much wants to work Gl and GD on the
band and still needs East and West Sus-
sex. EI9FK /P was his best DX in the c.w.
contest, too. GBGXP writes that he is also
QRV on 70MHz.

The 144MHz Band

In 1987 ON1CAK worked 55 new
squares so is very pleased with that.
Johan is still looking for QSOs with FMH,
OKE and SLD. In his Dec 9 letter he lists
recent DX as EA1BCB (WD) and EA2BUF
(ZD) on Nov 18 and on Dec 6, GMOFRT
(YR), GM4Y XI (YO) and GMOBQM/P (YP).

G1EZF now has his 4CX 1000A amplifi-
er giving a very clean maximum legal
output with just 2W of drive. In the
November tropo lift, covered in last

month’s VHF Up, Mick worked 52 OKs in
assorted G, H, | and J column of squares,
SPsin IK, IL and JK and OEs.

The November tropo brought 16 new
squares for G1GEY and Don now has 105
confirmed out of the 158 worked so will
be applying for his QTHCC membership
any time. G1KDF, in his letter of Dec 20,
reports the band very flat in December
with just one Aurora heard, on the 11th
around 1900. Bob heard GM1KHU but
believes G4KUX worked some Russians
on c.w. His earlier letter just missed last
month’s deadline but | note he worked
some fine DX in the Nov 4-7 period.

G1SWH's last two counties for 1987
were GMBPNP (SLD) back on Oct 3 and
GU2FRO (SRK) on Dec 22 to make it 99 for
the year. Gerry tipped me off that GU2FRO
has a sked most mornings with G3KFT
(GLR) at 1000 on 144.425MHz so Eric
was my last county too, worked on Dec
29.

Stuart Field G1VTR (SFK) put his an-
tennas back after the October storm and
lists some good DX worked in the Nov 5-7
period in D, OK, OZ and Y. Dick Bacon
G3WRJ (HFD) found things rather quiet on
c.w. by the end of the year but did end up
with 174 different stations in the ladder
using only half a watt.

G4AGQ thinks 1987 was a thin year,
partly due to Pat’s being unable to take
part in major contests due to work com-
mitments, and partly due to his transceiver
being "in hospital” for some ten weeks.
He asks if anyone else heard YU7CV on
c.w. on 144.061MHz on Nov 7 around
14457 He was a steady RST579 calling CQ
but Pat could not raise him.

lan Cornes G40UT (SFD) reached his
300 c.w. stations goal by Dec 30 thanks
to G4EYY. He reports reception of the
EI2WRB beacon on 144.920MHz most of

< 'the time thanks to the sensitive '‘front

end'’ fitted to his lcom transceiver.
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- 1296MHz annual table ’
Final placings at 31 December 1987

430MHz annual table
Final placings at 31 December 1987

Annual c.w. ladder
Final placings at December 31 1987

Station | Counties Countries Total Station | Counties Countries Total
GANBS 42 10 52 G1KDF 13 15 88
G1KDF 36 9 45 G1LSB 63 23 86
GAZTR 35 9 44 GBXVV 60 14 74
GBHKM 33 7 40 G4NBS 53 19 12
GBXVV 20 9 29 GGHKM 54 13 87
GBMGL 15 5 20 G1GEY 49 18 67
ot | N LBl | ox g | 2
3 : : e GBAJE a1 12 53
GBLHT 3 1 4 G4DEZ 42 n 53
G4AGO 1 1 2 G4ZTR 36 10 46

GAMUT 29 10 39
GBLHT 29 10 39
Martyn Jones GATIF (WKS) lists D, OK, G1EZF 21 11 32
SP and Y stations in twelve square$ GEMGL 28 2 30
worked in the November tropo with GIVIR 24 5 29
OK2KZR/P (lJ), SP6HEI (IL) and GASEU 22 [} 28
OK3KGW/P (JJ) all new ones. GEMXL 18 1 25
G4ZEC is a meticulous record keeper 64AGQ 13 4 17
and went through his list of 1987 c.w. GWBVZW 9 2 n
contacts very thoroughly to find eight G3EKP 7 3 10
duplicates, seven of which were B licens- gg‘glg_fp 2 ? ;
ees who were worked again under their G20HV 3 1 3
new GO calls. Roger’s station comprises a

Kenwood TS-711E, BNOS LPM10-180
amplifier, MuTek GFBA pre-amp, 13-ele
Tonna Yagi, the keys being either a Star
Masterkey or a Swedish brass one. A
valve p.a. and antenna improvements are
possible.

G4ZVS was not very active after the
November lift and when he did manage to
get on, conditions were very flat. His last
DX was FO9QE on c.w. on Dec 22 but his
1987 total of 316 in the ladder is excellent.

Mike Johnson's GGAJE (LEC) last letter
just missed the deadline for last issue and
his news is also of DX worked in the early
November period. QSOs over 1000km
included Y25QL/A (GL), OK1JKT/P (GK),
OK1KKH/P (HJ) and Y76ZL (HL). All were
contacted on Nov 6. Keith Hewitt
GG6DER (YSS) was very active in the early
November period but spent most of the
time on other bands. However, in the early
hours of the 7th he came on for a while to
work 30 assorted OKs and SPs in eight
squares. :

Howard Staddon G6STI (LDN) has
some TVI problems but thinks the com-
plainant will be moving soon. His last DX
was F6BQX/P (YG10d) worked on Dec
20. Philip Ruder GE6MGL (LDN) wrote
that 1987 was not a very good year with
equipment failures and the loss of all the
antennas in the October hurricane. He
plans to re-build the latter, of course.

GBGXP's letter reviewed Dave's radio
year and he was able to listen on the band
from an aircraft 42 000ft up on his way
back from his summer vacation in Rhodes.
He heard lots of beacons and s.s.b. activity
but the further east he was, the more the
latter was concentrated in a mere 20kHz
straddling the calling frequency. This is
obviously the reason for the huge pile-ups
around 144.3MHz during Es openings.

GBPYP found conditions very quiet up to
Dec 19. Steve operated in the Fixed Con-
test for a few hours on Dec 6 making 15
QSO0s by answering CQ calls. There was a
lift to the south on the 19/20th which
brought his 50th square FEDRO (AD) at
2255. F6BQX/P and FEAPE (IN97Ql) were
worked the next day. .

John Fitzgerald GBXTJ (BKS) also op-
erated in the Dec 6 contest, best DX being
G4KUX (DHM) and G4VBG and G1GEY
{TWR) but nothing heard from Scotland.
His 107th square was FEBQX/P on the
20th.

Welcome to new contributor Gerard
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Elliott GI4OWA from Kilfennan (LDR). He
started as a GI8 in early 1981 with 10W of
s.s.b. Many GMs but only one G were
worked before a change of QTH to the
proverbial r.f. black hole. The take-off from
the present QTH is much better with all
directions available. In six months Gerard
has worked 78 squares in 20 countries on
tropo, Ar and Es.

Eleven countries were worked in the
November lift, bast DX being OK 1KTL/P
(JO60LJ) but it proved difficult to get
through the continental stations. GI4OWA
has just started on 50MHz with half a watt
but expects to increase the power. His
antenna for the band is a 3-ele Yagi.

The 430MHz Band

Dave Thickett GOFEH from Chester-
field has just bought a Yaesu FT-790 and
18-ele Parabeam. He is only running one
watt but has a 4CX250B amplifier and a
masthead pre-amp on the stocks. He finds
the band very quiet after 144MHz.

G1EZF was only running QRP in the
November tropo lift when his best DX
were SPE6MLK/6 (IK), OESVRL/5 (HI) plus
OKs in GK, HJ and HK, various Ds in

southern Germany, some Ys, HBOSMIN/P

and HBSAMH/P (DH) and Fs in AG, BF, BG
and ZG.

For G1GEY in the November event, ON,
OK, SP, Y, OE and HB9 were all-time new
countries and Don worked 16 new
squares to bring his total to 68. G1KDF
worked similar DX and on Nov 6 GM6TKS
(WS) in the Western Isles. This was Bob's
76th UK county on the band leaving just
OKE and SLD for the proverbial game, set
and match. On the 7th OESDXL (HI) was
best DX to date at 1384km.

G1SWH also worked OESDXL for his
12th country of 1987 on the 7th and Gerry
worked his final county on the 18th,
G4XEN (NHM). John Quarmby G3XDY
(SFK) found conditions to the south good
on Dec 20 and worked F1EAN (AG),
FEHYE (DG), FC1GTU (AF) and
HBYAMH/P (DH). Beacon FX3UHF (ZD)
peaked to S9.

The November tropo brought square
No. 107 for GATIF. In the period Nov 4-7
Martyn lists as worked on s.s.b. OK1KHI,

¥ 22ME (HM) the new square, Y24BO and

DK7AKL (GM), OK1DIG/P (GK), EISFK
{VL), Y21NB (FN) and HBSAHP/P (DH).

Band (MHz)
Station 70 | 144 | 430 |uWave| Points
G4ZEC — |e52] — | — | 652
G4XEN — |400| 38 | — | 434
G42VS — |318]| —| — | 38
G4WHZ — |308| — | — | 308
G40UT —|300] — | — | 300
G4NZU 2 [243] 4| — [ 249
GOHGA — |28 = | = | 218
G4AG0 19|148| 15| 1 | 183
G3WRJ — |17 —| — | 174
64V0Z 04| — |28 — | 132
G4YIR — 29— — [ 129
GAZNI — 2= =] 1m
G4YTR —|m|—=| = |m
GOGKN —|ml—=—=1m
GODJA —|m|—=| — |
G20HV 23 74| 3| — [ 100
GMACXP —|81|=| =] @&
GUAHLY —|81|—=| — | 87
EISFK — | 29{3 | — | &4
GBXW — | 31{16)| 12 | 59
GWAHBK 27| == =12
G0HDZ — | ] ] = 9

Number of different stations worked in the
year.

G6AJE was very pleased with the re-
sults of his 10W in the November lift. New
squares on the 6th were OK1DIG/P,
Y22ME, OZ1JPT (GO) and Y23DL (GL). A
short “'CQ DX" call at 1233 brought
replies from DJORX (EN), DL7AKL (GM)
and father and son stations DG2BAW and
DGEBM (EN). (N.B. Who is right; was it
DL7- or DK7AKL?).

The next day Mike worked ON1KPW /LX
at 1835 in CJ for a new country and
square, also FD1GYA/P (BF) and
HB9AMH/P. At 1200 on the 6th he copied
beacons OZ7IGY (EQ), SK6UHF (GR),
OKOEA (HK), DBOOS (EK) which only runs
700mW, HBSF (DG) and another not in the
DUBUS list ONAUHF on 432.982MHz. For
once Mike reckons he was in the right
place at the right time.

G6DER found conditions up a little on
Nov 2 and Keith worked a couple of
Germans in DL and DM. Nothing much the
next day but increased activity on the 4th,
best DX being OK1KHI, OK1AIY/P (HK),
SP6MLK/6 and DJOUN (Fl). New squares
on the 5th were OE5VRL/5 and Y23DL
who was only running two watts. On the
7th he found OK1XW/P and OK 1KEI (HK),
SP6GZZ (IL) and new, OESUXL/5 (HI),
Y24 XN/P (GK) and many Germans.

New squares in the November lift for
G6STI were F6IPG (YH), FC1GXX (ZF),
FD1GYA/P, F6HEOQ (BG), F6DKW (Bl),
Y24XN/P, Y24BO and OZ7IS (GP). This
brings Howard's total for the band to 58.

G8GXP took advantage of the Novem-
ber tropo to fill in a hole in his squares map
on 430MHz. Dave added EJ, EK and FJ,
plus an OE in Gl for another new square
and country. His total of 151 squares on
the band puts him at the top of that section
of the Squares Table.

The Microwave Bands

First let me make it quite clear that this
saction of VHF Up will continue as in the
past. Several readers still think microwave
happenings are being dropped.

G 1KDF wrote about the November tropo
between the 5th and 7th. On the 5th Bob
worked ONSNY (BK) on 1.3GHz for a new
square and country, then FIEAN (AG) and
F6ECI (AF) both new. He heard FEHPP/P
{BJ) but was unable to work him. FC1GXX
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ANTENNA TUNER

For outside or INDOOR antennas, end-fed LONG WIRES or
dipoles, BOOST DX and reduce interference 100KHz-30MHz
in 6 overlapping ranges, IDEAL for FRG7700 etc. or 10W tx,
only £29.90, hear FAINT DX.

RARE DX UNDER QRM? DIG it OUT with a TUNABLE
AUDIO NOTCH FILTER, between your receiver and exten-
sion speaker or ‘phones, BOOST your DX/QRM ratio, 40dB
notch, £21.20, hear WEAK DX.

Each fun-to-build kit (ready-made to order) includes all parts, case,
etc., instructions, by-return postage (Europe same, Giro
21.923.4000) etc. and FREE “Kit News".

WE WOULD LIKE YOU TO VIEW ALL OUR PRODUCTS!!!

¥

SEND FOR OUR
22 PAGE CATALOGUE

PRICED 75p
Send for a copy of our glossy covered illustrated CATALOGUE. CAMBRlDGE KITS
We've got some surprises for you, with the introduction of new 45 (PC) Old School Lane, Milton, Cambridge.

Multi-standard Televisions/Monitors, a new range of Aerial Rota-
tors and many, many more items. We've retained all of the well

established and popular products, but have taken this opportuni- *High Quality Prices comect as ot 2081987
ty to introduce lots of exciting new items for you the enthusiast. .VA kVE N ey ey Rechists. 1% VAT et
Our extensive listings cover domestic, fring and DXing installa- ks 7] 55? E ] 1% o o] v -
tions within Bands 1 to 5 inclusive. AERIAL TECHNIQUES provide A Gnlem sl siR”  MRMAR wmloe e
a complete and comprehensive consultancy service for ALL Mex  amffm s ] R injar e
reception.queries and problems. WOULD YOU LIKE TO RECEIVE B -4 ] - - Tl 1 I in
AN EXTRA ITV CHANNEL AT LITTLE EXTRA COST? IF SO, SEND faw  imlcm  imloh  tElow mlie mlm =
FOR OUR CATALOGUE AND INCLUDE AN SAE TOGETHER WITH fm Smleom  am|ow {1 S [ PR -1 - B
DETAILS OF PRESENT ITV REGION RECEIVED. For a speedy bm  imlmE  Mm(Ek  imle  amlowe  dmloe da
dispatch, ACCESS and VISA Mail and Telephone orders may be @  imloe BN e pmlme  imlwew 1w
placed for any of the products listed in our illustrated Catalogue. ] ] P v 14 PR - il
We are active TV/FM DXing specialists — your guarantee of e nE @r :’ag‘ 13 /iolan 23 Davia ﬁ 2] ﬁ
honest and knowledgeable advice. % E %l E :_Ilﬁ E & g iu‘mm;nv ?-E ﬁ ﬁ
ERIAL A s v
OUR 19 QUALITY CATALOGUE: gl.%l:g ONLY 75p % E B £ % g% g % ’ié E" E
AEEI&I; II}"E'I()'!:I'tll(llmi.lﬁS(PW') BARCLAYCARD FOSTAGE: £103 S5pr E35 i, TS 10 B IO e Y10 00 £ 00 Mt s 10 D by o
Poole, Dorset BH12 2EH, Tel: (202 738232 NN COLOMOR (ELECTRONICS LTD) 170 Goldhawk Rd, London W2
. Tel: 01-743 0899 or 01-749 3334. Open Monday to Friday 9 a.m.5.30 p.m.

electronics
SITUATED AT SOUTHERN END OF M23 — EASY ACCESS TO M25 AND SOUTH LONDON
HF RECEIVERS £ (c&p)j 2.M. TRANSCEIVERS £ (c&p)] KENWOOD ACCESSORIES £ (c&p)
lcom ICR71 825.00 {—} | | Kenwood TH21E Handheld 189.00 [—) | | MC 50 Desk Microphone 46.08 (2.00)
Kenwood R2000 59500 (—)||Kenwood TR751E 25W multimode 59900 (—) || MC 60A Desk Microphone with Pre-amp  88.22 (2.00)
Kenwood VC10 V.H.F. Converter 161.94 (2.00) | | Kenwood TS711E base station 940.00 —) || MC 56 Mobile Microphone with Control
Kenwood RS000 87500 (—)| | Kenwood TH20SE Handheld 215.28 — Box 52.67 (1.00)
Yaesu FRGE800 639.00 (—)||Kenwood TH215E Handheld 252.13 [—} | | MC 365 Hand Microphone 4 pin 21.72 (1.00)
Yaesu FRVBB00 V.H.F. Converter 100.00 (2.00) | | Kenwood TW41000E 2m/70cm FM Mobile 499.00  (—) | | MC 40S Up/d Hand Microp 6 pin  19.07 (1.00}
Lowe HF125 37500 (—) || Kenwood TM221ES 45W Mobile 317.00 —) | | MC 435 Up/down Hand Micro?_nona 8 pin 22.22 (1.00)
K »d TH25E Handheld. New Model £258.00 —) | | SMC 30 Speaker Microphone TH21 28.31 (1.00)
HF TRANSCEIVERS Yaesu FT290Il Portable multimode  429.00 [—) | | LF 30A Low Pass Filter 1TkW 32.26 (2.00)
P2 TS940S Yaesu FT23R + FNB10 Handheld 25350 —] | | FFS01DX Low Pass Filter 37.50 (2.00)
enwood o8008 :gg — || lcom IC2E Handheld 22500 (—|||SP40  Mobile Speaker 21.06 (1.00)
?ﬂmod Tos 15881 ()||reom IC02E Handheld 29900 (—)||HS7  Miniature Headphones 15,80 (1.00)
enwood - —! | | leom i 35900 (—)||HS6 Ultra Light Deluxe Headphones  24.36 (1.00}
Kenwood TS140S 86200 (—)|licom  IC271E base station 83500 (—)||HS5  Deluxe Headphones 37.54 (1.00)
Kenwood TS830S 109800  (— || jcom FM mobile 55600 (—)||HMC1 Headset with Vox TH21 etc. 3291 (1.00)
Kenwood TS530SP 74800 (||| jcom Micro Il Handheld 23900 (—)[|VS1  Voice Synthesizer Module 3226 (1.00)
Yaesu FT980 1785.00 (] AD 1 Screwed Phono to BNC
Yaesu FT767GXII 969.00 —] ngggammm-m 385 (0.50)
:;er:u EI;'BGEGX 1&2 mil 70cm TRANSCE!VERS IF232C R Interface TS711/B11E/940/
210, an0 ik d THATE Handheld 21800 440/R5000 7289 (1.00)
§anwoad wﬂE Iﬁsse statdnon 1%11% —.
enwood TH405E Handhell % —
V.H.F. SCANNING RECEIVERS Kenwood TH415E Handheld 29885 (| ANTENNA BITS
lcom ICR7000 957.00 —] | | Kenwood TMA421ES 35W Mobile 352.84 — | | HI-Q Balun 1:1 5kW P.EP. 1395 (1.50)
Yaesu FRG9600M 60-950MHz 509.00 (—] || Yeesu 70cm module for FT726R 34900 (—) || Bricomm Balun 4:1 1kW 11.20 (1.50)
A.O.R. AR2002 487.30 —) | | Yaesu FT73R + FNB10 Handheld 27350 —) | | Bricomm 7.1MHz Epoxy Traps (pair) 995 (150)
Signal - R535 "Airband” 24300 (=) || lcom ICAE Handheld 28500 (—) | [ Self Amalgamating Tape 10m x 25mm 425 (0.75)
Sony Air 7 handheld 249.00 —} | | tcom ICO4E Handheld 299.00 —) | | T-piece polyprop Dipole centre 1.60 (0.25)
Sony PRO B0 New Sony Receiver  349.00 (—} || lcom IC471E base station 92700 (—) || Small ceramic egg insulators 0.65 (0.20)
Large ceramic egg insulators 0.85 (0.20)
V.HF. SCANNER ACCESSORIES
A T W) STOP PRESS . .. PRICE REDUCTION fcaBles et |
keom AH7000 Antenna 25-1300MHz  82.00 liWI URMG7 low loss coax 50 ohm per metre 0.75 (0.25)
KENWUOD TW41 UUDE UR76 50 ohm coax dia. Smm per metre 030 (0.10)
ANTENNA TUNER UNITS UR70 70 ohm coax per metre 035 (0.10)
- g aree 008 2008 FM DUAL BANDER UR95 go ohm c:?x dia. z.m per metre 0.40 :D.ID}
aesu FRTT7 ort wave listening £ 4mm 'olyester Guy Rope gl per metre 025 (0.10)
{::w ;C?STAT mg [2.[5;; Sgonm }E swy hard drawn copper wire 6956 (1.50)
wood AT230 hm  Twin feeder light duty per metre 020 (0.10)
Kenwood AT250 auto 36600 [(—) REBUCED TO 549900 300chm Slotted ribbon cable per metre 032 (0.10)

GOODS NORMALLY DESPATCHED WITHIN 24 HRS ~ PRICES CORRECT AT TIME OF GOING TO PRESS ~ E&OE — MAIL ORDER AND RETAIL
BREDHURST ELECTRONICS LTD HIGH ST, HANDCROSS, W. SX. RH17 6BW (0444) 400786
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(ZF) was another new square and best DX
on the band at 918km.

On the 6th, Bob worked GM6ELBYV (XP)
and the next day heard F1DED (Bl) and
FD1GYA. On Nov 28 he worked G6HKM
(ESX) at last for a new county. He remarks
that the 1.3GHz and 430MHz Cumulatives
waere very poor with few stations to work.

On Dec 20 G3XDY found better activity
on 1.3GHz than on the lower bands. John
worked the following: FC1FYE/P (Al),
F1CDI and FESCF (ZD) and a new square,
F1BUU, F1FLN, FECBC and FBHLG all in
ZE,FC1GTU and F6HKA (AF), FD1HLR and
FBACA (Bl), FEHEO and HBSAMH/P. His
squares total is now 82 on the band, the
same as G3JXN who has not updated his
figures lately.

John Tye G4BYV (NOR) writes that
anyone wanting to work Norfolk on any
band from 1.3GHz to 5.7GHz bands may
telephone him on 0362 83 8142 or call
him on 432.2MHz. G4ZTR has spent a fair
proportion of his time on 1.3GHz but
agrees that the Cumulatives were not very
special. But John did work GI40PH (XO)
and GU2FRO (SRK) in the last leg on Dec
19, the latter being unique. G4ZTR has
also been on 2.3GHz.

Going back again to the November lift,
G6DER worked DCODA, PA3AOH and
DF7JE (DL), HBSAMH/P and PA2HJS (CK)
on the 4th. The next day Keith found
F1EAN, FCIDNB/P (AK), ON4YZ (CK),
DL2KBB and DD3KL (DK) and DC8UG. On
the 6th he worked F1EHN (Bl), FEHEO,
ON7YK (CL), DK8UR (DJ), DC3KP (DK),
PAOFRE and DF1EQ (DL), DK2EG (FJ),
DKONA (FK), OK1DIG/P and OK1KKH/P,
all on 1.3GHz.

On the 7th F6DZK (Al), FD1GYA/P,
F6HEO, F1DED, DD3KL, DGBEAJ and
DL1EAF (DL), DLGFAB/P (EK), DC3KP,
OE5UXL/5 and SPEGWB/6 were contact-
ed. Keith operated on 2.3GHz as well and
on the 4th worked DCODA and PA2HJS
(CK) for a new square. The following day
brought DC8UG, DD3KL and DL7QY (FJ)
with OESVRL/5 another new square.

Another new square was worked on the
6th, DKONA (FK) plus DC9BU/A, DD8FI
and DL6NAQ/P (EK), DF1EQ and
DL5FAB/P. EK square was new, too. Keith
spent a lot of time searching for signals on
3.4GHz until he realised his GaAsf.e.t. pre-
amp had blown up. After taking it out of
circuit he worked PAOEZ (CM).

G6STI was on in the November lift on
1.3GHz and from his computer printout of
squares worked | pick FC1GXX, FOMJ
(ZG), FC1DUZ (ZH), FD1GYA/P, FEHEO,
FEDKW, FC1DBN/P (G6DER listed
FC1DNB; who was right?) and DL2KBB.

On 1.3GHz in the November event
GBGXP got 13 new squares, the best ones
being GI, HI, GM, HK, HJ and IK all on just
BW. Dave has acquired some Mitsubishi
power modules so hopes to up the power
to 20W. He has a pair of water-cooled
2C39s available as well so should really
put Ossett on the microwave map.

Antenna Notes

A regular topic of conversation on the
v.h.f. bands is antennas; the merits of one
design and/or make over another and the
concept of grouping them for more gain.
On the latter topic, in DUBUS Informationen
issue 4/87 there is an interesting article by
Rainer Bertelsmeier DJ9BV.

It is entitled, "'Effective Noise Tempera-
tures of 4-Yagi Arrays for 432MHz"’, and
is the result of extensive investigation by
computer simulation of the performance of
single and four-Yagi systems. To carry out
such an exercise you need megabytes of
memory and lots of time.

He has looked into the performance of
the Tonna 2 1-ele, KLM-16 and Cush-Craft
424B Yagis plus several other well publi-
cised designs. One conclusion is that
Gunther Hoch's DLEWU stacking formula

- A
of Dope 2sin(@/2)
is just about optimum for Yagis with
“clean’” side lobe pattern, where D is in
metres, A is the wavelength in metres and
@ is the —~3dB beamwidth in the stacking
plane.

Other conclusions are that the pattern of
the 21-ele Tonna Yagis is improved by
using balanced feed and adopting wider
spacing than Tonna recommends. The
calculated group gain with DL6WU spac-
ing and balun feed was 23.85dBi and that
of a single antenna 17.9dBi with balun
against the calalogue claim of 18.2.

The simulation revealed that the Cush-
Craft 424B, *. . . has a very poor pattern
with strong sidelobes.”” The manufactur-
er's recommended spacing gave a worse
performance than with the wider DLEWU
figures.

Bob Ainge G4XEK (SFD) wrote with
some queries about M.E.T. Yagis which
are based on the N.B.S. designs. He asks if
anyone has seen any gain/pattern mea-
surements for the 19-ele model for
144MHz and of results obtained with
stacked and/or bayed arrays.

Worked All Britain

John Fitzgerald G8XTJ (BKS) has sent
along the dates of this year's WAB con-
tests so you can note them in your new
diaries. These are: 144MHz s.s.b. QRO
June 19 0900-1600; 144MHz s.s.b. QRP
(3W) July 10 0900-1300; 432MHz s.s.b.
July 10 1400-1800 and 50MHz s.s.b. Oct
9 0900-1200, all times UTC.

The first Winter Activity Award for
144MHz went to GBUYD. On Dec 13
GWS6JNE /P operated from various WAB
areas in Mid Glamorgan and Powys and on
the 20th G1IUY did a long mobile run in
Kent and East Sussex so John has now
worked all the Kent areas.

A reminder that on 144MHz there are
nets from London on .43 from 1030 on
Sundays and 2030 on Fridays; from
Hampshire, same QRG, from 2030 on
Tuesdays and from the east Midlands and
Yorkshire on .44 from 2000 on Wednes-
days and Fridays with some Sunday morn-
ing activity.

The 1988 Tables

In the April issue, the first entries in the
1988 c.w. ladder and Annual Tables will
appear, so remember to submit your
scores however modest. The c.w. one will
now cover 50, 70, 144 and 430MHz but
not the microwave bands. The main Annu-
al v.h.f. /u.h.f. one will henceforth be a five
band affair, 50, 70, 144, 430 and
1296MHz with all bands counting for
points now that everyone has access to
them.

A reminder that the counties are the 78
starting with “'G" and the 26 in the Irish
Republic making 104 possible. Countries
are the DXCC ones plus Shetland and Sicily
(IT9). John GOGKN asked if working differ-
ent operators at special event stations
count as extra stations in the c.w. ladder.
Sorry but no. It states ““Number of differ-
ent stations worked . . ."”" not operators,
just like in Multi-op contests.

As this is being written at the beginning
of January, gales are once again doing
their best to break a few masts and beams
and tropo conditions are the proverbial
“pits.”” May | wish you all the very best of
DX in 1988, thank you for your Christmas
cards and hope you will continue to pro-
vide interesting copy of all kinds.

Your deadlines for the next three issues
are: March 2, March 26 & April 26

RITY

Reports to Mike Richards GAWNC

200 Christchurch Road, Ringwood, Hants BH24 3AS.

It seems that most of you took time out
from your logging during the Christmas
break as I've received very few reports. |
can't say | blame you as | took a break too.
As a change this month I’'m omitting the
chart to enable me to include more items in
the column,

RTTY

| received a very interesting letter from Les
Robertson GAWTL. Les set himself up for
operating RTTY about 2 months ago and
seems to be enjoying things. Although he
is a keen 14MHz rag-chewer on phone he
tends to move on to RTTY when the
phone section gets congested, which is
quite often these days. The equipment in
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use comprises a Commodore C-64 com-
puter with an ICS Mk 1 terminal unit. This
all links into a Trio TS-430S transceiver
running about 50 watts into a 2} element
beam! Actually Les uses a three element
bearn but one element was destroyed in
the gales and he hasn't got around to
repairing it yet.

Like many readers his main interest is in
chatting with other amateurs rather than
DXing or contesting, but despite being
new to RTTY Les has managed to work
some good DX as follows: JASMQY (Ja-
pan), VK6B1 (Whyalla), VKENB (Perth),
YB5QZ (Indonesia), DU1TAUJ (Manila),
P43SF (Aruba Island), OA4BLW (Lima
Peru), HC5K (Ecuador), YV5GNC (Venezu-
ela), 3XOHBR (Guinea), CE4UW (Chile),

VU4GDG/JX (Jan Mayen Island). My
thanks to Les for taking the trouble to
write.

Getting Started

Mr J. N. Speddy (Morecambe, Lancs)
has written to me with a common problem
in that he would like to be able to receive
RTTY but is not sure of the best way to
start. Mr Speddy’s existing station com-
prises a Realistic DX-302 receiver fed by a
33m long wire antenna at about 9m above
ground. Fortunately he already has a Com-
modore C-64 computer and printer so the
choice of RTTY equipment is simplified
somewhat. The C-64 is actually quite a
good computer for radio use as it is very
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ICOM HAS MOVED

Yes, ICOM (UK) Reianlhas movedinbeside be on hand to give good advice and
big brother ICOM (UK) LTD at Unit 8, Sea Street, demonstrations. Other top names in amateur
Herne Bay, Kent. The new larger shop enables radio such as Yaesu, Kenwood, MET, Tono,
the display and demonstration of even more Jaybeam, Welz, Drae, Uniden/Bearcat, BNOS
amateur radio products. Andy Rudd G6MRIwill and RGSB publications will also be on sale.

We look forward to seeing you. 73's.

I C O lcom (0K) Reta, Ui, Sreen Forms B, Ken T6 LD, Telshone: 027 34546
—GAREX e —

. JIL SX-400 ( AOR 200 )
NAL SCANNER THE WIDE RANGE scmﬂen
00kHz * Covers: 25-550MHz, B00MHz-1.3GHz .~
e * AM & NFM & WFM on all bands f)
2 i socket
1 * 20 memories ;
- e operaton
£649 * Up/down step control knob
\ J \
2 I .
NEW REVCO MODEL -~ REGENCY HX-850E
THE SMALLER HANDY-SCANNER
M-NFM * Covers: 75-106MHz or 60-90MHz plus 118-
* sn MEMORIES * mngz,FMmgeMHz -
* N programmable on all bands
I3 9ASK9 :gum&mmmsmwaﬁaﬁe
memones
FOR & * Measures only 2.5"x5.5"x2"
DETA"_S ‘lxads,,ma:ger&aﬂcmpmmwwin
L £ under 200 g X £279
i JIL SX-200N ( DON'T FORGET THE ANTENNA! ki
THE SUPERIOR SCANNER ossora 1 e e Sty o
.ThPrcebwn rlaha?:»”he orointliva . - l:aué
* Covers: For those who will appreciate extra performance we offer the
108-180MHz, 380-514MH: memmmw
* AM & NFM on all bands 25-500MHz 95
* Positive action keyboard BROADBAND PREAMPLIFIERS
:15mma'ies mmﬁﬁmm mmﬂmﬂm&
A2V 05 & AW 20 Pmmmagwmmtmmwm
{ £325 | | ENCoomecon 020w Nopoopbons). - E850 J

% GAREX ELECTRONICS 1, oy oS5 Pt 0 e [

PRODUCTS. PRICES INCLUDE 15% VAT Ask for detalls of
Extensive range of PYE radiolelephone spares — S.AE. for Ask for our secondhand scanner bargain list.
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compact, produces tolerable levels of
QRM and there is plenty of radio software
available. For those of you who have yet to
buy a computer the best bets for radio are,
BBC B, Commodore C-64, Vic-20 or the
Dragon 32 or 64. If you are keen to buy a
more up-to-date computer | would recom-
mend that you check the availability of
software before you buy.

Once you have your computer you need
to make another decision regarding
whether or not to incur the additional
expense of a separate terminal unit. The
function of the terminal unit is to convert
the received tones from your receiver into
a digital signal that your computer can deal
with. You may think from this description
that the terminal unit is pretty essential,
but with the aid of some clever software
the computer can accept the tones direct-
ly. As with all good things though, there is
always a snag and in this case it appears in
the form of generally inferior performance
when receiving weak and noisy signals,
particularly over a long path. The perfor-
mance can be improved by including some
fitering in the audio path but it will not
normally rival the performance of a top
quality terminal unit. For the beginner who
does not want to spend a lot of money
experimenting with a new mode, the pro-
grams which operate without a terminal
unit represent a very cost effective way of
getting started.

There is another alternative, if you have
about £250 to £300 to spend, in the form
of a multi-mode terminal unit. These units
normally connect to the serial port of your
computer and all the decoding and filtering
is performed in the multi-mode terminal
unit itself. A couple of the most popular
units of this type are the Kantronics KAM
and the AEA PK-232, both of these are
able to transceive in many modes including
RTTY, ASCH, CW, and packet radio. If you
are interested in all the data modes then
these multi-mode units can often work out
cheaper and they are certainly much tidier.

One point to watch out for is interfer-
ence from the computer. A lot of opera-
tors are disappointed by the high level of
QRM caused by their computers. This is
not always easy to cure, but a few simple
precautions can minimise the problems.
First, make sure that all your equipment is
well earthed to a single good quality earth.
Second, keep your antenna system as far
away as possible from the computer and
any other source of interference, the use of
a coaxial fed antenna can sometimes help.
Finally the computer is often blamed for
noise which actually originates from a
peripheral device, colour v.d.u.s and print-
ers being the worst offenders. The best
plan here is to move these devices as far
away from the receiver as possible and to
use screened inter-connecting leads.

| think that covers the basics of getting
started, but if you have any experiences
which you think would be useful for the
beginner then please drop me a line.

BARTG Spring RTTY Contest

Yes spring is on the way despite the
weather. This contest is the major UK
organised h.f. RTTY event of the year s¢
how about giving it a crack this year. |
know some of you are rather nervous
about entering contests but it really is
good fun and well worth the effort.

For those of you who have not operated
in a contest before, here are a few tips on
how it’s done. First of all what do you have,
to send? Well, each contact involves the.
exchanging of a message and this mes-
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Amateur FAX probably from |
DLSMDI -

sage must contain the time in GMT, the
RST and a three digit serial number. The
time is simple enough, though it must be
sent as four digits i.e. 1430. The RST is
just the normal signal report i.e. 579 and
the serial number is a number starting at
001 which you increment by one for every
contact you make. That's simple enough
isn‘tit.

If you are lucky enough to have a RTTY
program that supports contest working
you will usually find that you can send the
time and possibly the serial number from a
user memory leaving you only the RST to

type. :

Now for that first contact, | would
recommend that you find a good strong
signal that is not too busy for your first call.
Once a suitable signal has been found wait
for the end of his QRZ or CQ call and reply:

G1ABC de GAWNC G4AWNC G4WNC
G4WNC G4AWNC K

Please note that you do not need to start
your transmission with RYs and make sure
you repeat your call plenty of times and not
his as he already knows hisl If the other
station has received your call he will proba-
bly reply as follows:

G4WNC de G7ABC G7ABC RST 599 599
No 023 023 TIME 1340 1340GMT QSL?
BK

Your reply back to him should be:

G7ABC de G4WNC G4WNC QSLRST 599
599 No 001 001 Time 1340 1340GMT
QSL? BK

If all has been received the other station
would usually wish you '73 good luck in
the contest and start calling QRZ or CQ
again. This example shows the bare mini-
mum for a QSO and you may well find that
a lot of stations will spend more time
thanking you for the QSO and wishing you
luck. The most common mistakes made
by beginners are sending too many RYs
and stringing out the QSO with unneces-
sary information and repeats.

Now you know how to operate here are
the contest details:

Times: 0200UTC Saturday March 19 until
0200UTC Monday March 21.

The total operating period must not ex-
ceed 30 hours during this period and
breaks in operating must not be less than 3
hours.

Categories: Single operator, multi-opera-
tor and short wavae listener.

Bands: 3.5MHz, 7.0MHz, 14.0MHz,
21,0MHz and 28MHz

Contacts: Stations may not be contacted
more. than once on any one band but
additional contacts may be made with the
same station on a different band.

Countries: The ARRL DX Countries list will
be used and in addition each W/K, VE/VO
and VK call area will be counted as a
separate country.

Message: As described above, time GMT,
RST and serial number.

Points: (A) Any two-way contact with
stations in one’s own country will score
two points.

(B) Contact with stations outside one’s
own country will score ten points.

(C) A bonus of 200 points can be claimed
for each country worked, including one’s
own.

Scoring: (A) Two-way contact points
times the number of countries worked.
(B) Total country points times the number
of continents worked (Max 6).

(C) Add A and B together to give the final
score.

Log sheets: These are available from the
contest manager, Peter Adams G6LZB (",
on receipt of an A4 s.a.e.

For further information refer to the winter
1987 BARTG newsletter DATACOM.
Good luck in the contest.

FAX

Graham GOENF has written in re-
sponse to my suggestion of a FAX activity
night on the first Monday of each month.
Graham uses a Telecopier 400 and lives in
Lydney, Gloucester. It would seem that
there is quite a bit of activity around that
area as Graham reports that he regularly
works Pat GW1SXU in Chepstow and
Jean GOAWX in Bristol on 144.7MHz. So
how about some reports on the success or
otherwise of the FAX night.

RTTY on IBM PC
Compatibles

Julian Moss G4ILO of Colchester
writes to tell me of his experiences starting
RTTY with an Amstrad PC 1512 comput-
er. The first problem was software or
should | say the lack of it. As he is
employed as a computer programmer the
obvious solution was to write his own and
the result is a program titled appropriately
Radiocom. The program has been de-
signed to be very simple to operate and
uses drop-down menus to select the var-
ious functions. As well as standard RTTY
the program allows the transmission and
reception of ASCIl and c.w. from 6 to 40
w.p.m. | don’t as yet have details of the
availability of the program, but | under-
stand that it is to be made available as
Shareware with registration costing about
£12. Hopefully | will have further details for
next month’s column.

(1) Peter Adams, 464 Whippendell Road,
Watford, Herts.

Practical Wireless, March 1988



Amateur Satellites

Reporls lo Pal Gowen G3IOR

17 Heath Crescenl, Hellesdon, Norwich, Norfolk NR6 6XD.

OSCAR-10

The graph shown in Fig. 1, from AM-
SAT's Satellite Report, is an aid to the
transponder users. It gives the translation
frequencies at zero Doppler, i.e. the resul-
tant downlink at 145MHz from a given
435MHz uplink, and vice versa. When
signals are weak it will assist immediate
downlink location, and stop any unneces-
sary annoying v.f.o. “'swishing”.

With the monopole antenna now acti-
vated on the spacecraft only, signals when
the satellite is at apogee have been natural-
ly rather weak when compared to those
when the end-of-the-arm beam antennas
were employed. Even so, those blessed
with quiet noise levels, low-noise front-
ends, and good 145MHz receiving anten-
nas with high gain and few sidelobes have
been able to benefit from the continuing
period of mode "B activity. At perigee,
signals have been quite strong, the 21.3dB
improvement resulting from the path loss
difference allowing the downlink to be
copied even under mobile conditions.

Your scribe spent a few hours on OS-
CAR-10, and had excellent QSOs with
HB9XJ, I8CVS, JAO's TIB and BBW,
UAOQOB, and several old friends in the USA
and Canada. Some seventy different sta-
tions around the globe are now active
again on the re-born satellite. Unfortunate-
ly, the attitude of the satellite panels to the
sun is now degrading again, and by the end
of February the power production will be
less than 50 per cent, this meaning a
probable termination of transponder oper-
ation for users.

Phase lII-C

Dick Daniels W4PUJ reports that all
the propulsion, shake and vibration tests
performed on the coming satellite in Ger-
many went perfectly, and Phase lll-c has
passed all its examinations with flying
colours.

if plans for the launch of the V-22 Ariane
mission do not slip again, we shall now see
the launch of Phase WI-C from French
Guiana on 4 April 1988, a slight further
delay from the earlier mid-March intention
given by ESA. It will be injected into space
from the Ariane /V third stage, 4797.1
seconds after lift-off, the springs deter-
mining the separation velocity of 59 centi-
metres per second, when it will be spin-
ning at a rate of 29.47 degrees per
second.

The planned injection Keplerian parame-
ter elements for the *‘parking’* orbit prior
to operation of the first burn of the kick-
motor are:

Epoch: Instant of separa-
tion from 3rd stage
as Year, Julian day
and decimal day

Inclination: 9.997 degrees

Argument of Perigee: 178.148
True Anomaly: 127.554 degrees

Apogee Altitude: 36 076.636
kilometres
Perigee Altitude: 222504
kilometres
Ascending Mode
Longitude: 135.541 degrees

It cannot stay at that low frictional
perigee for long without meeting drag and
thus losing injection power, so the first
burn towards transformation to the func-
tional OSCAR-13 will follow within a few
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days for perigee height adjustment then
further testing. Later burns will finely ad-
just the perigee and apogee heights and
the inclination to that earlier explained. A
bonus has arrived in that the final space-
craft mass is 10 per cent less than expect-
ed, this giving a major fuel saving available
for fine tuning and later further adjustment
of parameters. All users are asked at this
early stage to remember not to try to use
the satellite until it has.been fully tested,
commissioned, and handed over for ama-
teur usae.

Incredible as it might seem, some con-
cern was voiced at terming the satellite
OSCAR-13, the superstition undoubtedly
waell fuelled by the earlier misfortunes of
Apollo-131 The fear of "bad luck’ appar-
ently has its advantages, as the AMSAT
plea for donations for insuring the satellite
for launch has already resulted in over
$5000 US contributed, 50 per cent of the
total premium needed.

Phase IlI-D

Here are the latest specifications o the
satellite planned for launch by ESA on
Ariane-/V in the 1990 to 1991 time st~

S0 Y

Downlink output power of transpohider:

250 watts p.e.p.

Bandwidth: 500kHz.

Antenna gains: Up to 15dBi.

Minimum mode L' user uplink power
required: 13dBi (1 watt to 13dB gain
antenna, e.g. 10-el Yagi, or 2W to 10dB,
e.g. 7-el Yagi, or 20W to 0dB, e.g. dipoie
etc.).

Minimum antenna gain for 435MHz station
downlink receiver: 5dBi for 300K recsiver.
Spacecraft mass: 400kg at launch (includ-
ing kick motor plus fuel). Dlammer 3
metres, height 0.7 metres.

Power supply budget: 200 watts avemge
d.c. power,

Expected lifetime: B years nominal.

Orbit details: Molniya, with 12 hour period,
Apogee 35 000km, Perigee 1500km, In-
clination 63.4 degrees.

Communications possibility: Worldwide,
with the singular exception of antipodeal
opposites, e.g. ZL for G. Visibility (com-
munications time per day) 15 hours per
day in northern hemisphere, 5 hours plus
per day in southern hemisphere.

How Phase lII-D will be integrated within
the third stage of Aniane-/V, in conjunction
with other satellites co-launched, is shown
in Fig. 2.

Fuji-0SCAR-12

Activity has certainly improved on FO-
12 since a more reliable schedule has been
maintained. It would appear, although un-
confirmed, that the days to look for actwn-'
tion of the transponders are Tue
Thursdays, Saturdays and Sundays, wnﬂ‘
alternate weeks of "JA" analogue mode

for s.s.b./c.w. and “"JD’* mode for digital
packet-radio communications. If the cur-
rent schedule continues, then we have
“JD"" week from February 8, and “JA"
week from February 15, and so on.

Dave Rowan G4CUO is probably the
most active station on the satellite, most
certainly from “'G", and has worked the
following North American stations in the
past month: WI1NU, KT2K, KC2GG,
WA3ETD, WABEBM, WS90DI, WOEQZ
(South Dakota, a very DX QSO), VE2LI
(who is very active on c.w.) and VE3ELU
(also very active). Around Europe, Dave
has had regular QSOs with DLICF,
ONBUG, PE1EVH, I5TDJ, DL1SBY,
11CTA, I5IT, I4CAW, and IBCVS.

Domenico Marini IBCVS, who is a
regular user of all the satellites, was de-
lighted to make his first FO-12 transatlan-
tic QSO with John WA3ETD.

Virtually all of the activity on FO-12
seems to take place close to
435.860MHz, with hardly a station ever
heard above 435.880MHz, leaving the top
20kHz of the downlink band empty. Yet,
s.s.b. stations are sometimes heard with
signals coming down as low as
435.830MHz, well into the c.w. section of
the band. Fuji-OSCAR-12 is very sensitive,
and readily picks up the f.m. signals of
those terrestrial stations using the two
metre space exclusive band for simplex
f.m. QSOs, who thus advertise their viola-
tion of the JARU band plan agreement.

RS-10 & 11

Our main report on the USSR born

satellites this month comes from Don
Shirreff G3BGM, of Swindon, Wiltshire,
who started in space communications by
using RS-5 and 7 in August 1986. Don
prefers to use the satellites when they are
well out to his west, they then being out of
range and immune from some of the
attenuating excessive powers run by so
many of the European stations. Naturally,
his log shows lots of W's, with the
following indicated in his first year's
operation:
WI1AX, JSM, NU, IZ, W3TFA, MOY,
K7BBO, WBBJAY, WJBIKJ, KABHOK,
KBZOA/A, WBBUWK, WB8VXH,
KASSPC, WD9FCH, KJ9I, NSGHV,
VE5XU, VE6AMB and UL7CBD.

Since the launch of RS-10/11, Don has
been using this satellite, and his log shows
good contacts with VE1BB, VEZ2LI,
VE3QO0, KA1AJF, WA1SKQ, NJ1H,
WIWXZ, KT1IN, W1IWM, WI1NU,
W1JSM, NC1K, KB2E, KS3S, ND3E,
KS3F, W3TFA, W8MRR, WBVXH and
N2DAN.

Don finds the ROBOT, not sharing the
combined band input of both 21 and
145MHz simultaneously, to be far more
sensitive, responding to his call immedi-
ately when just above horizon.

He uses a Kenwood 9130 running 25
watts on c.w. going to a 2-element col-
linear ground plane fixed to the chimney
stack for the uplink, and for receiving the
downlink either a dipole or a 3-element
Yagi on 29MHz.

“"The heart of my system,” says Don,
"'is my faithful ZX81 computer, total cost
£17.50. | started by using tracking pro-
grams in the RSGB Software Handbook, but
have now gone on to a TENSAT program
that | have modified to give me maximum
great circle ranges, DX footprints, easily
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repeatable orbits on other days, and a time
clock to indicate where my RX Yagi should
be pointing at any point of the pass”’.

Don is pictured at his satellite operating
position in Fig. 3, accompanied by his dog
Gemma, who apparently gets the blame
for any c.w. errors, for nudging his elbow
whilst he is keying!

Regular reporter Bill Kelly of Belfast
sends in his log of stations heard on RS-
10/11, covering some forty different call-
signs copied. RS-1 was heard, but despite
careful periodic monitoring, nothing from
any of the older RS satellites.

Bill, in common with other users, some-
times finds the downlink very weak, which
is due to the high ionisation that we had
attenuating the 29MHz signal on daylight
paths. At late night time passes, and in the
early hours, the signal is up to 22dB
stronger when the solar flux is low. A
further problem brought about by the
improved propagation has been the open-
ing of the 21MHz band, this producing
some extremely strong signals working
simplex in the satellite uplink passband,
blocking the ROBOT and activating high
a.l.c. levels in the transponder.

At many times it has been quite difficult
to work the ROBOT whilst the satellite is
over Europe, as on the 2 1MHz uplink there
has besn QRM and on the 145MHz uplink,
illicit repeaters use 145.825MHz. This
produces continuous blocking and inter-
ruption of the required calling sequence,
effectively stopping all QSOs until out of
range of the offenders.

OSCAR-9 & 11

The problem of cessation of intelligence
following the FORTH DIARY software
loading into OSCAR-11 was remarkably
overcome on December 11 following
much intensive prolonged detective and
remedial work by the UoS team. It was
impossible to re-create the problem by
simulation, and before loading the satellite
the system worked perfectly on ground,
so conjecture has it that the 32K byte
memory bank on the satellite had a bad
location.

This was a very critical situation, as one
cannot overcome a problem with normal
commands whilst the system seems not
to respond, thus some high degree of risk
was present, necessitating much diagnos-
tic information provision with ultra-careful
procedures. The care and effort taken has
paid off, and again we have full operation
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UA/VE Polar Expedition

Leonid Labutin UA3CR, has been in
Canada laying the foundations for project
“NORDSKI”, the joint Soviet-Canadian
amateur-radio ski trip across the Pole. He
has been active from Frobisher Bay (69N,
64W) where he and Barry Garratt VE3CDX
are establishing the expedition base camp.
Leo has been active as UA3CR/VES, on
Packet Radio, the satellites, and on
14.182MHz around 1300-1400, when he
reported that the digitalker tests with
UoSAT-OSCAR-9 were successful, with
good signals heard on the expedition's
hand-held transceivers.

Conditions permitting, the expedition is
due to commence on March 1, and will
take some 90-100 days to complete the
1730 kilometre journey across the harsh
terrain. We shall be able to plot progress
by listening to the COSPAS/SARSAT po-
sition relay by the UoSAT digitalkers,
which can be heard by the team in polar
regions for part of every single orbit. We
should also be able to keep a look out for
transmissions from the expedition and the
base camp through the RS-10 and 11
codestore system and the transponders,
with a special EKO prefix in use from the
venture.

MIR

Listeners on 143.625MHz will have had
a ball over the Christmas holiday period, by
radio observation of the installation of the
new crew of three, one of whom is a
medical doctor, and the return of the
present team. Cosmonaut Yuri Roman-
enko has been suffering from the effects of
prolonged weightlessness, and his intend-
ed 400 day duration mission has had to be
aborted after 329 days in the space
station.

His recent transmissions, identified by
his callsign *"Tamir’* have sounded as if he
had a heavy cold, and he has been suffer-
ing from poor sleep and loss of muscle
tissue. The passes have been rather diffi-
cult to follow, as not only has the orbit
been changing faster than new Keplerian
elements could keep up with it, with a new
“burn’* happening every few weeks, but

' the usual transmission routine has been

after what at first appeared to be a gloomy-~ =" aftered to permit more activity in the

future—not for the first time!
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southern hemisphere where X-ray obser-

vation of the 1987 super-nova in the lesser
Magellenic cloud has taken priority. Added
to this, some transmissions now go via
“SAFIR"”, a TDRS set up at about 40
degrees east.

John Branegan GM4IHJ continues
with his in depth observation of the space
station and has sent in an edited set of
recordings of MIR v.h.f. traffic, including
EVA transmissions, contact with com-
munication ships, heart-beat telemetry
transmissions, RTTY relays, and some
delightful snatches of Yuri, accompanied
by his guitar singing some really good
songs that he composed in the Cosmos.
John points out that the needed swing of
some 5 degrees from quiet sky to the X-
ray target in the INERTIA gyroscopically
stabilised MIR for the four minute exposure
needed necessitates a massive work load,
yet another good reason why northern
hemisphere communications have been a
little terse of late.

He also points out that the massive bulk
of MIR and its modules do not have a fixed
orientation in space with respect to its
forward motion as is commonly sup-
posed. The various manoeuvres that take
place can alter MIR's attitude and visual
aspect as seen from earth, and this can
change the drag factor. The orientation of
its antennas can also change, which could
affect audibility of the signals. John has
sent us enough fascinating information
gleaned from the MIR mission to fill a good
book, so we shall try to relate as space
becomes available.

SPACENET-1, transponder 9H, (channel
17) on 6.3 audio has uplinked to it the
Westlink Radio News, an amateur radio
news programme of topical interest. It
comes on each Sunday, as part of the FM
America talk show, and is re-linked from
Andover, Massachusetts, to INTELSAT
and fed to Europe.

Despite the successful launch from the
last Ariane on the V-20 mission delayed
from November 18 to November 21, TV-
SAT-1 failed to deploy both solar panels in
orbit, giving only 50 per cent of the power
needed for the four TV channels intended.
Despite attempts to shake it free by firing
all the thruster motors, it remained stuck at
the time of writing around Christmas. The
position is in fact far worse, as the panel is
covering the receiving antenna, preventing,
all uplink access.
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CAP CO ELECTRONICS LTD CAP CO. are proud to announce

63 Halicroft, Birch Green THE GENUINE MAGNETIC LOOP ANTENNA

ﬂ"m“"'"m A RARE TECHNOLOGICAL BREAKTHROUGH -
Tel:0685 27948

Stay Tuned Forever with a CAP.Co ATU-

Once Bought - Never Replaced

The Magnetic Loop Aerial is totally different from any
other aerial. It relies solely on the magnetic portion of
the electromagnetic wave to operate. it filters out all
unwanted noise via 180° phase shift between the |
magnetic and electrical wave, exactly what is required
from 1 to 14MHz where the electrical noise is virtually
unbearable.

Depending on the model used and within the bounds of

the frequency designated for that model, the Control

Box enables the user to operate the antenna from the

lowest to the highest part of the frequency with no  Transcelving
gaps. J Loop
There are various models of loops - typically 2 antennas ard 1 Control Box
is required to cover the whole HF frequency range from 1 1o 30 mcs. A
reduction of £100.00 is allowed for two aerials. Prices range from £79.95 for
the receiving Loop to £456.00. Power ratings for these vers:ons are from
100-200watts.

The Commercial versions, power rating 500 and 1000 watts come com-
plete with Automatic Controller which selects frequency required. -

PLEASE WRITE INCLUDING SAE FOR FURTHER DETAILED INFORMATION

SPC-300D 1Kw pep
SPC-3000D 3Kw pep .
NEW PRODUCT - VHF ATU
SPC-100 1Kw pep . . T
CAPACITQRS
CAP-258 S GANG 250 pld ..
CAP-25T T GANG 250 pfd
CAP-108 S GANG 500 ptd
CAP-25D DIFF 500 pfd
8Ky 2.5mm plste -p.do' +2

CAP-318 S GANG 250 pfg " s
CAP-11T T.GANG 250 pfd ....
CAP-128 S GANG 1200 pla

12kv 4.5mm piate spacing + llﬂplp
ROLLER COASTER + 2.00 pap
28 micro henries
BALUNS 4:1, 1°1 + 2.00 p&p
Fully encapsulated
AERIAL KIT + 100 p&p
Clip-on Spreaders
TURNS COUNTER + 1 00 p&p

w e O . £50.95 + £2 p&p

@ It has a very high Q Receiving only

@ A radiation resistance of 0.003 of an ohm, never Lf:::?s"'vd:"
more than 800 milli ohms. S

® Has a bandwidth from 3KHz to S0KHz =3

® It has an SWR of 1.4 to 1 at the very least, 1.1to0 1 7 ‘\\
on most bands \

@ Will operate at virtually ground level

® The loop has a vertically polarised radiation paltern
containing both very high and very low angle
radiation (ideal as a DX antenna)

® Does not require an Antenna Tuning Unit

® Depending on the model used, it only occupies =
from 80cm to 4mt of space Ve -

@ It is ultra compact, light and waterproof i et )

@ Planning permission is not necessary Britar

=

Our equipment 15 guaranteed, unigue and as such protected by registered designs and
cupyrrgm QOur policy is one of com.‘nua-‘ research and improvement thereiare curran!

Digital D are subject to chang t notice.
fe—
'u
3 THE VHFUHF ANTENNA Books for Y
ﬁ TONNA FOFT ZiE yirut OO i W AE“";};_;
435MHz ACCESSD
20505 5 element £41.68(3)  20909N 9 element £28.62(a) @ ‘{7’ ““ﬂ;
proa= 20919N 19 element £34.35(a) THE
20804N 4 element %Ng’ element G gﬁsﬁ.; HAM SHACK’
4 o a .
20808N 4 element crossed £44.57(a)
20809N 9 element fixed
200899 element portable
20818N 9 slement crossed Ly, o ctlO . m%ﬁ:: for the Radio Enthusiast JAYBEAM
208130 13 e porae Mer — stacking frame aeroine - AMATEUR
element B85 %55 element £46.20(s) s VICROWAVE MODULES DISTRIBUTOR
144/435MHz 0685 4 x 55 element — power £230.00(a) B NETANT T ANTENNAS
o ‘ £ Wttt Do ol = Sty o LZIVCTS®  RIGS, ANTENNAS, SWR BRIDGES,
AR e N g camage (&) 5.0 ) 22.20. == POWER SUPPLIES, TEST GEAR,
CES&%}Q%“ Y i et T e SemowL COMPONENTS, MORSE KEYS, COAXIAL
SEND 50p FO ALOGUE WHICH: CONTAINS FULL SPECIFL- asy CABLES, ROTATORS, MICS, PLUGS
CATION o ANTENNAS, POWER SPLITTERS, STACKING MAN TO AND SOCKETS, SWITCHES
AMES, COAXIAL CABLES ETC. Call us on (0533) 553293
ISTFIIBLITOR 12 Conduit Road, Abin \ OR COME AND LOOK AROUND AT
mm ELECTRONICS m i {Olm 24 tours) 26/28 Braunstone Gate, Leicester

Kantronics packet radio

Packet radio is one of the fastest expanding areas in Amateur Radio. Access 18
available to national and international data, messages may be left on ‘mailboxes’,
and of course you may conduct a @80 just like RTTY or AMTOR.

KPC2 £189 inc. vat. (carr £8)

This 18 not just a basic TNC but more of a ‘Packet Bpecial’. Over 100 user commands
are available, and operation can be on HF or VHF/UHF via its single port.

Features include 3 — state squelch, multi connect, digipeat, TTL or R8232 compatible,
personal mailbox — and now WEFAX is included.

KAM £268 inc. vat. (carr £8)

All the features of the KPC2 but with two independent ports for HF and VHF,
allowing gateway operation. All mode operating via the HF port — Packet, AMTOR,
RTTY, CW, ASCII, and now WEFAX included.

EPC4 4398 inc. vat. (carr £8)

A dual port TNC allowing simultaneocus operation on two bands (if you can keep
up the pace). All the features of the KPC2 plus gateway between ports.

P8. WEFAX means you can receive those wonderful Met forecast pictures off-air,
P.PS8. You need a simple computer as welll

LOWE ELECTRONICS LIMITED Chesterfleld Road, Matlock, Derbyshire DE4 SLE Telephone 0629 580800 (4 lines)
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Propagation

Reports lo Ron Ham
Faraday, Greylriars, Storringfon, West Sussex RH20 4HE.

1'Karl Cooper (Orkney) reports that Radio
Sweden International are broadcasting
propagation/aurora predictions in English
on Tuesday evenings. The transmission
goes out between 2100 and 2130UTC
and the actual forecast is usually made
about 2125. The frequency is 1179kHz,”
wrote Ron Livesey (Edinburgh). | found
this out from his report for the December
issue of the Journal of the British Astro-
nomical Association. Ron is the auroral co-
ordinator for the BAA and has also contri-
buted an interesting, five page article,

entited The Aurora 1985 in the same

issue.

On November 12, 13, 15, 21, 23, 24,
25, 26 and 30, Ron observed active areas
on the sun’s disc. He received reports of
visual aurora from observers in Finland for
the nights of 3/4 and 4/5, Moray Firth on
11/12 and Orkney on 23/24 and 26/27.
The magnetometer used by Karl Lewis
“(Saltash), was generally unsettled on No-
vember 27 and 28, very unsettled for
periods on days 9, 12, 13 and 24 and
reaching storm levels from 1600 to 2200
on the 2nd, 1600-2300 on the 3rd,
1615-1715 on the 13th and 0900-1500
on the 24th.

""Owen Pearson, operating a jamjar
magnetometer in Edinburgh, reported a
magnetic surge during the evening of the
23rd,”" said Ron.

““The monthly mean sunspot number for
November was 40.9 with peaks of 100
and 123 on the 22nd and 23rd and the
lowest was 21 on the 14th,”” wrote Neil
Clarke GOCAS from Ferrybridge. His
computer printout, Fig. 1, shows that the
solar flux units for the month ranged
between 91 on the 10th and 121 on the
22nd.

It is interesting to note that Dave Cog-
gins (Knutsford) heard auroral tones on
many signals between 3 and 23MHz at
1950 on the 23rd. "Lots of broadcast
stations had that familiar very rapid QSB
on them,”* said Dave.

Cmdr Henry Hatfield (Sevenoaks) lo-
cated sunspots and filaments on the days
listed in Fig. 5 and recorded solar radio
noise, at 136MHz, on November 29 as
well as December 4, 5 and 14 plus large
individual bursts of noise, lasting from 4 to
10 minutes, on December 1, 6, 18 and 20

Propagation Beacons

First, my thanks are due to Chris van
den Berg, (The Hague), Dave Coggins,
Henry Hatfield, Don Hodgkinson GOEZL
(Hanworth), Bill Kelly (Belfast), Greg
Lovelock G3lIl (Shipston-on-Stour), Ted
Owen (Maldon) and Fred Pallant
G3RNM (Storrington) for their 28MHz
logs. From these logs | compiled the chart
of international beacon signals, heard over
an area ranging from Holland to Northern
Ireland as well as many other parts of the
UK between November 26 and December
25, Fig. 2.

Dave, who had a good haul of South-
African beacons this time, logged GB3RAL
via meteor scatter during the evenings of
November 19 and December 14. He uses
an lcom R71 receiver with a 2-element
beam for 28MHz. _

“It's been an interesting period on the
beacon front, with eight new beacons,
KA1YE/B (28.286MHz), OH2TEN
(28.253MHz), VE2HOT/B (28.301MHz),
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VE3TEN (28.175MHz), W2NZH/B
(28.289MHz), WIOUXO/B (28.225MHz),

which is currently around £10 for a year's
supply, | usually make one chart last two
weeks. The upper trace (second week) in
Fig. 4, is above 30.0in where v.h.f. enthu-
siasts like to see it and the far right of the
lower trace (first week) indicates where a
climb to high pressure began.

In Maldon, Ted Owen’s barometer re-
corded highs of 1034mb (30.55in) on
November 30 and December 1 and 22 and

WB4JHS/B (28.252MHz) and
WB8UPN/BCN (28.295MHz), being identi-
fied since my last report. The Norwegian
beacon, LASTEN, seems to have re-
emerged again,”” wrote Don on December
23

Greg Lovelock and Ted Owen added
KB4UPI/B (28.266) to the newcomers list
and Fred Pallant heard the Bermuda bea- lows of 1002mb (29.6in) on December 16
con, VP9BA, on 3 of the days listed in Fig. and 1007mb (29.75in) on November 26
2, . and December 18.

Chris reports hearing a Canadian bea-
con, VE2MO, (28.300MHz) from Montreal QMMHZ

The December News Letter of the Per-

on November 25. Ted Owen kept an ear

on 10.1MHz and logged signals from a
sonal Radio Club of Great Britain contains
some information and copies of corre-

German beacon, DKOWCY, on December
spondence between the DTl and their

1,2,3.4,7,10, 11 and 21,

President James Finch about the possible
introduction, in the early 1990s, of a Short
Range Radio service in the 933-935MHz
region. This newsletter also has a frequen-
cy guide for such a service and references
to suitable equipment and the future of the
present 934MHz band. Readers wanting
to know more about the PRCGB, should

Tropospheric

The slightly rounded atmospheric pres-
sure readings, taken at noon and midnight
from the Short and Mason barograph, Fig.
4, installed at my QTH, covering the period
November 26 to December 25, are shown
in Fig. 3. In order to economise on chart,
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Date Time Spots Groups Filaments | Remarks
2mm 1045 2 1? Poor Seeing
28/ 1na 0 0 Good Seeing
8/12 1102 6 1

9/12 1152 5 1

10/12 1110 6 1

Observations from Sevenoaks from Cdr A.R. Hatfield

Your deadlines for the next three issues
are: March 2, March 26 & April 26

send an s.a.e. to James, at 41 Twyford
Avenue, Shirley, Southampton SO1 BNZ.

**At 2100 on December 4, Ralph Rowlet
GR-587 (Upper Caldecote) contacted a
station in Birmingham and at 2120 on the
7th he made a “‘scratchy’’ contact in the
Blackwall area of London,” wrote John
Raleigh from Bedford. John, secretary of
The Four County 32cm Club, said the
atmospheric pressure during each contact
was 1013mb (29.95in) and 1025mb
{30.25in) respectively.

Broadcast Round-up

4
s

Peler Shore

Conditions for listening were very variable
at the beginning of the New Year, with
stations from south east Asia booming in
on some days, yet hardly anything audible,
including the ubiquitous Soviet signals, on
others. However, much has been happen-
ing on the bands, with a present for Poles
on New Year's Day, when jamming of
broadcasts in Polish from the BBC, Voice
of America and Radio Free Europe ended.
This move had been expected for some
time, perhaps in view of Prime Minister
Margaret Thatcher's visit to Poland later
this year, but is nonetheless welcome,
particularly as it means less unnecessary
noise on the bands. The jamming transmit-
ters, which were in the Soviet Union,
continue to be used against Russian and
Soviet regional language broadcasts from
Radio Liberty, the American-financed sis-
ter organisaiton to RFE, and the Russian
Services of Deutsche Welle and lIsrael
Radio.

Jamming also affected Radio Nether-
lands during the early part of December,
when its broadcasts to the Caribbean in
the morning and evening were interfered
with by the Surinam government. This
isn't the first time that this has occurred
—in April 1986, a single-tone jammer was
put on the air from Paramaribo at the prime
of Radio Netherland's broadcasts to the
area, joined by a second noise jammer on
another frequency. This continued until 27
March 1987 when it ceased. The latest
jamming operation lasted from 7 to 9
December. Surinam was a Dutch colony
until the 1970s.

On January 2, test transmissions from
Radio Exterior de Espana began from facili-
ties of Radio Beijing under an agreement
signed late last year. Details of the REE
transmissions are in the News section.
Reciprocal broadcasts by Beijing over
Spanish Foreign Radio transmitters had
not been traced at the time of writing,
although details of broadcasts from the
Mali relay of Beijing which appeared in last
month’s column, have now been
confirmed.

Radio Australia launched a new schedule
on January 1, and with it a new DX and
media show, lasting almost half-an-hour.
Details of all the new timings and pro-
grammes also in the News section later.

KYOI, the station operated by the Chris-
tian Science Monitor in Saipan, was due to
change its format on January 4 from its
soft rock output to more mellow music,
with WCSN news casts beamed by digital
satellite link from the Boston headquar-
ters. At weekends, religious programmes
known as the Herald of Christian Science
(heard on WCSN broadcasts on Sundays)
are to be broadcast. Plans are also well
advanced to build another transmitter at
the KYOI site, with a steerable antenna
array. Back in the USA, a site at Cyprus
Creek, South Carolina has been bought
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and will have two 500kW transmitters to
be used for broadcasts to Canada and the
United States, as well as Central and South
America.

Meanwhile, the Voice of America and
the National Broadcasting Service of Thai-
land have reached agreement to build one
250kW and six 500kW transmitters in
Thailand in the next five years. Radio
Thailand’s External Service will have exclu-
sive use of the lower powered transmitter,
and will be able to broadcast 12 hours a
day on one of the 500kW transmitters.
Radio Thailand currently has an External
Service operating on 9.655MHz with
50kW and 11.905MHz with 100kW.

The Soviet Union suffered problems in
the week prior to the Reagan-Gorbachev
summit when a transponder on the satel-
lite feeding European versions of the Mos-
cow Central Television failed without
warning. Radio programmes were also
affected, and radio transmitters in Europe-
an parts of the Soviet Union had no
programme feeds for some time on the
morning of the transponder failure,

ety
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Europe

Note: all times are UTC (GMT) 4

Austria has inaugurated a stoners tele-
phone Open Line, which on_ Thursday
evenings may be used to leave DX tips for
the German service DX mme. The
number is +43 222 82913636. The Eng-
lish Austnan Shortwave Panorama may be
heard on Sundays at 0900 on 6.155,
11.915 and 15.415MHz, with an evening
repeat to Europe at 1805 on 5.945,
6.1565, 11.825 and 12.015MHz.

Radio Berlin International has resumed
transmissions on the medium wave fre-
quency of 1.359MHz, starting at 1800
with the Danish transmission. English is
carried to Europe on this channel at 1915
and on shortwave on 6.115 and 6.08MHz,
whilst the 2300 English bulletin is also
heard on medium wave as well as 7.295
and 6.115MHz.

Following a reorganisation of some
domestic channels, the East German
Youth Radio programme, DT-64, is audi-
ble between 0400 and 1800 on 657kHz.

Deutsche Waelle is using relay facilities of
other broadcasters to fill in the gap left by
the closure of the Trincomalee relay sta-
tion on Sri Lanka. Radio Bras in Brazil has
been carrying tests, and Radio Veritas
Asia carries a Chinese programme
between 1230 and 1320 on 9.69MHz.
This is not in parallel with the main Chinese
programme from Cologne at the same
time, as the transmitter site does not have
satellite facilities, so the programme is
sent by satellite earlier in the day to a
receiving station on another part of the
island, and taken by courier to the tréngs,
mitter for broadcast.

The Voice of Greece transmission to

North America at 1500, which includes,
Mondays to Saturdays, news in English at
1540, has changed frequency from 9.855
t0 9.905MHz. An English news cast isalso
carried in the programme at 1900 on
11.645, 9.425 and 7.43MHz.

Radio Bucharest's programme at 1300
in English is now carried on 17.72,
15.405, 11.94 and 9.69MHz.

Radio Exterior de Espana’s relay via
Radio Beijing which was mentioned in the
introduction can be heard in Europe, albeit
weakly, at 1000 on 7.165MHz, although
the broadcast scheduled for 1100 on
11.87MHz is unheard in Europe as Radio
Moscow uses this channel for a relay of
National Radio of Laos in French between
1100 and 1130, followed by a Radio
Moscow service.

Swiss Radio international has become
the latest user of the 13MHz band. Their
foray into this uncharted territory is from
1500 on 13.685MHz, including an English
transmission at 1530, in parallel with
21.685, 17.83, 15.43 and 9.885MHz.

The 2300 English service of the Voice of
Turkey has moved from 9.56 to
9.445MHz, also on 17.76, 7.16 and
7.135MHz.

Radio Lubljana, one of the varied lan-
guage services relayed by Radio Yugosla-
via has added 5.92MHz for its 2120
English cast. The sequence of language
programmes commences at 2000, also
heard on 9.62 and 7.24MHz. Lubljana also
carries Slovenian programmes.

Radio Kiev's English language pro-
gramme to Europe at 1900 is heard on
7.17, 6.165, 6.09 and 6.01MHz. A Ger-
man service at 1700 has the additional
frequency of 5.905MHz.

North, Central and South
America

Radio Havana Cuba is heard with English
to Europe as per:
0000-0200 on 6.09MHz
0200-0300 on 6.115 and 6.09MHz
0300-04000n6.14, 6.115 and 6.09MHz
0400-0600 on 6.14 [to 0450], 6.115,

6.09, 6.035 and 5.965MHz
1700-1800 on 9.76MHz
1830-2000 on 9.67MHz
2200-2300 on 6.165MHz

KUSW, the new North American station
has been heard with extremely weak sig-
nals in the UK at 1600 on 15.225MHz, and
from 1900 on 17.7 15MHz. Radio Surinam
via Radiobras is heard in Dutch and English
at 1700 on 17.838MHz.

Middle East

Iran’s Voice of the Islamic Republic of
Iran has been behaving rather oddly of late,
with some external services not appearing
as and when they are scheduled. The
English service, booked to appear at
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1130, should be heard on 11,79 and
3.778MHz, whilst the 1330 programme is
scheduled for 9.575MHz.

Syria's Radio Damascus is currently an-
nouncing 11.6256MHz which is unheard
here in the UK, although the service is
audible on 9.43MHz at 2005. This fre-
quency is probably on the air from 1800.

Africa

The Republic of Cameroon has been
noted at 0500 on 4.85MHz with English
news.

Radiodiffusion Nationale Tchadienne has
been noted on 4.904 and 4.919MHz at
around 2000.

Ghana's Domestic Service GBC-1 has
been heard at 0525 on 3.366MHz with
English identification.

Mali, now benefiting from the refurbish-
ment of its transmitters by the People’s

Republic of China, is clearly audible in the
UK during the day on 9.635MHz (try from
1000), and in the evening, from 1645 on
11.96, 9.635 and 7.285MHz and from
1800 on 4.783 and 4.835MHz.

Asia and the Pacific

Radio Afghanistan has added 9.635MHz
to its transmissions between 1730 and
2000 for Europe, including the half-hour
segment in English at 1900.

Radio Australia introduced a new sched-
ule on January 1, and its new DX and
media programme, Communicator, can be
heard on Sundays at 0230, 0730, 1230,
1730 and 2030. A ten-minute bulletin of
world news, followed, by three minutes of
Australian news is now heard at 0100, and
every two hours thereafter, with the 30
minute /nternational Report programme
heard at 0000 and every two hours after

that. Mike Bird's propagation report is
daily except Sunday at 0425, 0827, 1225,
1627 and 2027. Window on Australia,
looking in on people and places all over the
nation is Monday to Friday at 0113, 0713,
1313, 1513 and 2313. Frequencies rec-
ommended by the station for the UK are
0700-0900 on 17.715 and 15.395,
0700-10300n9.655 and 1530-20300n
7.205 and 6.035, although 9.58 has been
audible past 1200 at the start of the New
Year.

China’s Central People’s Broadcasting
Station 2 has been noted in the afternoon
carrying an English language course at
1430 on Wednesdays on 11.74, 11.63,
10.26,9.39,9.02, 7.77,6.89, 5.163 and
5.095MHz.

Radio Ulan Bator is reported to have
been heard with English to Europe at 1940
on 11.87 and 9.645MHz. The programme
lasts until 2015.

Short VWave

Meagazine

Short VWwave

Meaegeazine

SPECIAL OFFER

Crossed dipoles antenna for

weather satellite or airband reception

WEATHER SATELLITES

How to receive your own pictures from the weather satellites.

AND ALL THE REGULAR FEATURES

Join the SWM / HC]B DXpedition to Ecuador
Two weeks of exotic DXing in the Andes

VISIT ECUADOR

weeeeen FEBRUARY ISSUE OUT NOW......FEBRUARY ISSUE OUT NOW..........

O

SPECTRUM COMMUNICATIONS

MANUFACTURERS OF RADIO EQUIPMENT AND-KITS

& COMMUNICATIONS SATELLITES

by Larry Van Homn

IDEAL BOOK FOR SCANNING RECEIVER USERS

This is a world bestseller on satellites. The new 3rd
Edition has the latest information on how you can
monitor Ham, Weather, Communication and Inter-

FM CONVERSION

FOR YAESU AND KENWOOD (TRIO) TRANSCEIVERS

FD311X RECEIVE BOARD £52.50 national Sateliites, covers the US and Soviet Space

FM2000 TRANSMIT BOARD £18.50 Programmes, and _many other subjects. There's a

(it rigs wih AM) Bk s o L2 SO g

m ocation eal for both newcomers to

FM3000 TRANSMIT BOARD £28.50 satellite monitoring and established ones. Many
(for CW/SSB only rigs) illustrations and charts. 255 pages A4.

Price: £13.25 + £1.25 UK postage or £2 overseas. B

INTERBOOKS, PW388, STANLEY, PERTH PH1 40Q, SCOTLAND.
Tel: 0738 828575

STATE RIG TYPE WHEN ORDERING,
OR WE'LL FIT THEM £44.00 EXTRA,
INC. SECURICOR CARRIAGE.

TRANSCEIVE CONVERTERS separate receive and transmit
converters in single boxed unit. Clean 2.5W output. 10m drive 10mW
to 200mW versions TRX 2-10H TRX 4-10H, and TRX 6-10H, Boxed
kit £60, Boxed built and tested £99.50. 2m drive 0.5-5W versions
Eﬁ;d 1Dl and TRX 6-10l, Boxed kit £68, Boxed built and tested

TRANSMIT AMPLIFIERS, linear two stage 0.5W IN 20/30W out
unswitched, suitable for MEON. T TA2U2, TA4U2, and TABU2,
PCB Kit £41.25 PCB built £52.50 Boxed kit £45 Boxed built £59.25.

Switched version for use with TRC's, TA2S2, TA4S2, TABS2, MENTI ON

PCB Kit £47 PCB built £60 Boxed Kit 25 Boxed built £72.50.

e e e s e on oo | PRACTICAL WIRELE
maximum output, ideal for FT290, FT etc., switched and DC

sensing. Types TA251, TA4S1, and TA6S1, PCB Kn £33 PCB built

—— e WHEN REPLYING
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VAT & P&P INC PRICES
Delivery within 14 days subject to availability. 24 hr answering.

UNIT B6, MARABOUT INDUSTRIAL ESTATE,
DORCHESTER, DORSET. TEL: 0305 62250
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USED AMATEUR EQUIPMENT?

| Buy, Sell & Exchange!
Whether SELLING or BUYING, if you‘re talking
\ TOP QUALITY USED AMATEUR EQUIPMENT.
U Phone G4TNY for the BEST deals around !!
= Phone Dave on 04024 57722 or 0836 201530, 9am to 7pm, Mon to Sat
Ask about our new ‘RIGSEARCH’ services.

Send SAE for lists. Personal callers by appointment, please.
MAIL ORDER 132, Albany Road, Hornchurch, Essex RM12 4AQ PART EXCHANGE

SPECIAL
NOTICE
TO READERS

Although the proprietors and staff of PRACTICAL WIRELESS take reason-
abiemuﬁuabprmmmdmbymmasiwas
practicable that advertisements in PRACTICAL WIRELESS are bona fide,
the magazine and its Publishers cannot give any undertakings in respect of
claims made by advertisers, whether these advertisements are printed as
part of the magazine, or are in the form of inserts.

While the Publishers will give whatever assistance they can to readers
having complaints, under no circumstances will the magazine accept liability
for non-receipt of goods ordered, or for late delivery, or for faults in
manufacture. Legal remedies are available in respect of some of these
circumstances, and readers who have complaints should address them to the
advertiser or should consult a local Tradings Standards Office, or a Citizen's
Advice Bureau, or their own solicitor.
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MAKE YOUR INTERESTS PAY!

More than 8 million students throughout the worid have found it worth their while! An
ICS home-study course hebqueﬂbmrjou make more money and have more
Mmdmt&mmwm mmmwhmm
correspondence school in the worid. \'oul!rna:vmrmnum\ln where you
want under the gu of expert 'p mmmwmmvou
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(Tick one box oniyt)

et

Electronics ) m""“ﬂmm - \
Basic Electronic Radio Amateur Licence i
Engineering (City & Guilds) [ | Exam (City & Guilds) O

Electrical Engineering 0 | Car Mechanics O l
E‘lsl:aiiatkl:m i a mmm (] I
GCE over 40 '0' and ‘A’ level subjects [m] |

Name
Schools Dept EES 38, 3
msm B ey 01643 9668 or 041221 2826
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% o sent to the Classified Advertisement Dept., Pracical Wireless, | | mon-current issues ofthe
il Enefco House, The Quay, Poole, Dorset BH15 1PP. magazine. 2in
it g Telephone (0202) 678558.
Receivers and Components Masts & Antennas Software
AERIALS, TRAPS. Data 26p S.A.E. Acrial guide £1.00.
o SHORT WAVE m ANO A m RECEVER GIDYM. Uplowman, Devon EX16 7PH. . AMATEUR RADIO SOFTWARE
3 ot S Pcke R 10 Sna s M WP st RS 41 WESXE) 15 P ooty Tow ZXBY 138 8 PoX only for Amatred:
s  Puck A WM G Service Sheets St scroon, ype ahed ic. Various boud rates. RX oy uses

l“l’ﬂuhﬂd“}mlﬂtémmh
!-.lmm“wlﬂs'llﬂhﬂl-m
Sets Gusranteed. Send for Leaflet,
COMPONENT CENTRE
7 Langiey Road, Watlord, Herts. WD 3PS, Tel B8] METS

RADIO CANADA, Peking, A Voice of America. A
Vega 206 (MW/LW/6 % SW) pulls these and dozens more
£24.95. FMMW/AIR band pocket radio £10.99.
B.F.O. kit rwﬂmSSBsglahmmdymyrmi‘J%
Year's Return h. CORRIGAN-
RADIOWATCH, Building 109, Prestwick Airport KA9 2RT.

QUARTZ CRYSTALS and FILTERS

mmammhmum

CB, professional and industrial applications.
mwﬁmmm VAT and UK post). Any
frequency or mmmmn.u
Phone or SAE

mum ELECTRONICS
Mermioft, Somerset, TA16 SNS.
Tel: (0460) 73718.

SCANNERS 25-520MHz, 760-1300MHz, 300 channels, Realis-
tic PRO-2004. kammﬂl?m.mfruofdw
Access & Visa. All Realt

with large s.a.e. LINK ELECTRONICS, Zzsl.mmlnnmd,
Peterborough. Tel. 0733 46770.

SCANNER MODIFICATIONS. Speciulist reception equip-
ment. Extensive frequency listings. For FREE catalogue send
large SAE to: §.5.C. PO Box 71, Boumemouth, Dorset BH9
IDL.

TECHNICAL INFO SERVICES (PW)
76 CHURCH ST, LARKHALL, LANARKS

Asvy published service sheet full size from stock. CTV or
any combi £3.50; others £2.50; both + Isae. World's
largest collection service manuals, thousands unobtaina-
ble eisewhere.

We are sole MO suppliers McCourt/Tunbridge Repair
Mans; Newnes Techn Books; other publications.

unique
STREE Review, any quotation, Price lists, isae please.

FOR FAST QUOTES PHONE 0608 884585
Afer S5pm — 0698 883334

L. {4) (6) Uses tone demodulator.
RO ONLY

MORSE

Transceive for the Spectrum. No interference. .. .£9.00
Receive only for:- Spectrum, ZX81 (16K}, CBM B4, MSX, VIC 20,
BBC B, Dragon, Atari (400-600 & XL) & Amstrad (464 & 6128).
Sinclair needs no interface.

S.AE. for details of all our pm

EN JaP. ELECTRONICS LTD. ——
Road, Kidderminster

New Road DY10 1AL

‘I'dA Iﬁﬂ] 753893

COMMODORE COMPUTERS (+4, C16, 64, 128). “Ml-
CROCOM™ cwirtty tx/rx with superb morse tutor. “TURBO
LOG" ultimate high speed station log. *MICROCOM IN-
TERFACE" ready built. 5.A.E. to: Moray Micro Comput-
ing, Enzie Slackhead, Buckie, Moray, AB5 2BR. Tel. 0542
T384.

AMSTRAD SOFTWARE: A discitape full of radio programs
including Locators, Morse Tutor, Logbook, CW Reader,
Anwnnanmp Dupll:lle(}mkarandmymore
valuc. Pr ilabl . SAE details: M.B.
THOMSON HHmmDmt Sudcq} Kent.

THE DATAMAN

1914-1968. For circuits, sanvice shaets, manuals, handbooks on alf

" Educational

COURSE FOR CITY & GUILDS, Radio Amateurs Examina-
tion. Pass this important examination and obtain your licence,
with an RCC Home Study Course. For details of this and
other courses (GCE, GCSE, Career and exami-
nations, etc.) write or phone: THE RAPID RESULTS
COLLEGE, Dept. JX22, Tuition House, London, SW19
4DS. Tel. 01947 7272 (%am-5pm) or use our 24hr Recordacall
Service: 01-946 1102 quoting Dept. JX22.

Full Worksh I prices on request with LSAE.

HAUHWHON{PW),SMTMM
Chinnor, Oxon, OX9 4QY.

v v odr o e o d e e e o e ok e

Valves

BILLINGTON VALVES

VALVES, TRANSISTORS, LCs

Usually the lowest prices anywhere! Rarities our

speciality. Wholesale + export inguiries welcome.

20bs (9kg) of resistors, capacitors, potentiometers

etc. 1930s-1960s £10 + VAT delivered.

We still wish to purchase a small quantity of vaives,

types PX4 + PX25 or equivalents (also KT66, KT88).

We'll also purchase valve collections, transistors and

shop c{earam:e

For quotations contact Martin Billington, Dept PW
BILLINGTON VALVES, 39 Highlands Road, Horsham, West Sussex RH13 5LP

Phone 0403 864086 03 210108, Telex: 872N

Please phone to check office is attended before calling in person

ORDER FORM rLease WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Wireless for
insertions. | enclose Cheque/P.O. for £ CAT. heading
BRI oo carsiaiansimistissaset PRACTICAL WIRELESS

Doreet BiI18 ipp. DU P?I'?bglnm (0202) 678558
ADDRESS Rate 40p per wora, minimum 12 words.

Box No. 60p extra.

PLEASE ADD 15% VAT TO TOTAL

Company registered in England. Registered No. 1980539, Registered Office : Towngate House, 2 Parkstone Road, Poole, Dorset, BH15 2P, 88
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Situations Vacant

Thameswey

Reading, Basi

provided.

first class benefits of a

British Telecom DP112,
Thameswey District,

49 Friar Street,
Reading RG1 1BA.

For Sale

- one of the fastest growing
operating districts within British Telecom, is
looking for Telecommunications Engineers in
e, Aldershot, Guildford, I
Slough, Bracknell and surrounding areas.

We are looking for people who, ideally, have
electronic/electrical experience or who have an
academic background, preferably in maths and
science subjects. There are also vacancies for
people without qualifications who can
demonstrate a practical aptitude as training will be

You must be at least 18 years of age, in good
health and hold a current driving licence.

I
I
I
I
I
Starting salary will range from £5,649-£8,806 |
depending on age and experience. We offer the |
including excellent training, a good pension
scheme and every opportunity for advancement. |
To apply, just complete the coupon and return it to: |
The Engineering Recruitment Manager, |

| Name

TELECOMMUNICATIONS ENGINEERS

— — — — — — — — — — — — — — — —

Tel No: Day Evening

Address

| ete f it

| Type of Driving Licence: HGV/CAR/NONE*
I Currently Employed. YesNo*

When could you start work
'-mmmsmfw
Qualifications: (GCE; City & Guilds; BTEC; HNC etc)

Job History (last 4 jobs)

Fom: To: Employer: Type of Work:

Please state why you wish to be considered for a Technician Post:

appicants.

ek
TELECOM

|
L ltsyouweanswerto

Britsh Telecommunication pic & an Equal Oppormities Employer. Appications a weicome om Male and Fon

:
IR R

FRG?, ATU. ETC. Very good condition, £130, collect. Tel.
Keighley (0535) 53842.

STOCK CLEARANCE OF RESISTORS AND PRE-SETS

% ) ;
Cermet Pre-sets PCB mount ™
Herteomtal: 227, 4TR, 220, 470R, GS0R, B8, 100k, 220k, 470k, 500K, 1M, 202,

Verticak 10k, Z2%, 1N, 2MZ
and 15% VAT io iotal.
[Essl Presion,

' Plntsg ackd £1.00
[MARGIN ELECTROMICS, 17 Warmea Sumsex BN1E 18K

E
a
E

e
SRR

MK.128 SPY SET TX/RX as new. Sell or swap for T.C.S. TX/
RX or Z.C.1 TX/RX. Phone 0634 253056 evenings.

’ price guide updated
Useful guide for buying/selling, £2. ATU mods add top band
to SEM KW, etc £6.50. Call MARTYN G4SUI-GEEFOR
ENTERPRISES, 112 Leeds Road, Mirficld, West Yorks.
WFI4 ME. Tel: 0924 495916. Personal callers by
arrangement.

PRACTICAL WIRELESS 1946-1986 (25 missing). Any of-
fers. Please phone 0604 406678,

Once in a lifetime offer
2 superb 100 channel satellite TV systems complete
with remote dish control and infra red remote. Brand
New — Delux spec worth nearty £2000 each. Will sell
bath for less than half price at £1,485.

MICROWAVE TRANSISTORS and Devices for Industrial
wse. Quotstion sent on request. TSUTOM YOSHIHARA,
Cl-105, Deguchi-cho M, Suita-shi, Osaka 564, Jupan.

MAKE YOUR OWN PCBs the casy way — TEC-200 - used
extensively in USA and Europe - now available in UK. Single

sheet (Ad) - B0p; 5 sheets — £3.90; 10 sheets — £7.60. Phone LOUDSPEAKERS REPLACEMENT TYPE.
PDQ ASSOCIATES, (1242) 42336, for details. Apologies for B B Tom. £180 0 £1 Many other :
All

HEATHKIT UK. Spares and Service Centre. CEDAR
ELECTRONICS, Unit 12, Station Drive, Bredon, Tewkes-
bury, Glos. Tel. (0684) 73127.

WAVEGUIDE, FLANGES & DISHES. All standard sizes &
alloys (new material only) from stock. Special sizes to order.

021-453 8165 Call: EARTH STATION 01-28 7876. 22 Howie Street,
London SW11 4AR.
THE SCIENTIFIC WIRE COMPANY
Q-S-L- Ca.l'ds 811 Forest Road, London E17. Telephone 01-531 1568
SWG b 8 2
" " 1 oz 4 oz ox
QSL CARDS New lm]mm dels Single and multi- 8to34 363 209 1.10 0.88
colours, personal designs and with American style raised print. 35to 39 3.82 23 1.27 093
S T R | (822 B B & M
) i : FYS to X ) ;
3H. 48 15.96 958 6.38 369
SILVER PLATED COPPER WIR
14 to 30 m.1am 5.20 2.93 197
Wanted 14 10 30 241, 139 0.94
Solder 590 325 182 094
VALVES TRANSISTORS LC.s PURCHASED, especially thn,mumvn(mmﬂmmmwm
valves type PX4, PX25, KT66, KT88 and equivalents. BILL- for mrcal:‘w:;i :ﬂwm:m wire. g e g
INGTON VALVES, see our ad under Valves. q
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RESISTORS, DIODES,
RADIO COMPONENT SPECIALISTS

n;lmu Tol; 01-684 1685 [ visA
Post g Minimess, Cailers Welcome.
Delivery 7 doys Clorad Wedsasdey

ge
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Bl YOUR LOCAL DEALERS N

LONDON

Icom dealer (part exchange

The sort of shop you used to see in

Approved dealer for Yaesu

STOKE ON TRENT IRELAND ESSEX
MRZ Radcom Electronics Z?Mﬂlz!gglm S . Selectronic
Icom, Y, igs $ ‘ i
COMMUNICATIONS | | 2o Accoscores o sock accessoris i stock Tty Sopphers of
LTD NEW PREMISES:- o e At equipment
ICOM - Amateur/PMR/Marine/Air. Unit 4, Albert Quay, large sg& £1.00 28 I'I!gll Street, Canvey
YAESU - Amateur MRZ Desk PSU - Cork cit'. 804 Em Road, a"d Essex
for ICOM/YAESU Portables. Tel: 021-632725 and London W2 1ED Tel: 0268 691481
UK and EXPORT 088 553947 Tel: 01-724 {Open Mon-Sat 9-5.30)

Tel: (0782) 619658 (Mon-Fri 95 and Sat 9-3.45) (Open 6 days a week) Amateur radio equipment also in stock
HERNE BAY SOUTHAMPTON PORTSMOUTH DEVON -
ICOM (UK) LIMITED | |  outh Midlands T — Reg. Ward & Co. Ltd.
The Official Icom importer T The South-West's largest amateur

2 Stanley Road Communications Importers of the Nevada radn;‘ stockist. mv:gﬁ dlal:‘::!::. for
Heme Bay, Kent Official Yaesu Importer range of 334MHz equipment '
CTB 5SH B wi ‘L‘geslam Parade,
S.M. House, School Close, , on Road, est Street, Axminster,
Tel: 0227 369464 Chandlers Ford Industrial Estats, North End, Portsmouth, Devon, EX13 5NY
(Open MO%-'Sal 9—5]3(3. Eastleigh Hants SO5 3BY. _}iﬂlw&ﬂ&% Tel: 0297 34918
except Thurs 9-1 Tel: 0703 255111 el: {Closed 1:00-2:00 and all day Monday)
BUCKINGHAMSHIRE "LONDON LONDON DERBYSHIRE
Photo-Acoustics Ltd. D& (geslnfcm:ucs AMCOMM OF LONDON Lowe Electronics
Approved Kenwood, Yaesu and ngton

The official importer of the

(Callers by appointment 9 am-9 pm, Mon-5at)

(closed 1.00-215 & all day Thursdays)

Lisle St. All sorts of surplus suppﬁcs, Kenwood range of equipment
always welcome) 0 come_along and browse or send wnidilgom {See main ad. for the full list
58 High Street, Newport Pagnell, SAE for info. sheats. 373 Uxbridge Road, of all our shops)
Buckinghamshire MK16 8AQ 3a Braganza Street London W3 9RN
Tel: 0908 610625 London SE17 3RD Tel: 01-892 5765 Chesterfield Road, Matlock,
(Toss-Fri 9:205:30, Sat 9:304:30) Tel: 01-793 0054 i 5 Derbyshire, DE4 5LE
Closed Mondays (Open 6 days a week) (Mail order a speciality) Tel: 2817/2430/4057
MERSEYSIDE : CHESHIRE WEST SUSSEX
MGR SERVICES PLEASE FLIGHTDECK BREDHURST it
Wirral based communications MENTION _THE ARBAND SHOP ELECTRONICS LTD.
ICOM — YAESU — M.MODULES — HOWES Specialens n Aubend and Shrivma High St., Handcress,
— CIRKIT — WOOD & DOUGLAS — | | PRACTICAL West Sussex
W%‘%”“-m- WIRELESS m"“"“"' sﬂ,w EN Tel: (0444) 400706 i
HEATHERLITE — SPECTRUM COMMS gyl Stuated t the Soutm and of W2 Easy
«, Rosd, WHEN REPLYING TO 52, Lowor Wl Gate, e N Tt B
..fd: 051 utg a ! An“mmim Tek: 081 430 8080 12:30pm. Sat lmn

MaL oROER [ 3)[TCOM]  RETAL

£349.95
(P&P £3.45)

RADIO SHACK LTD

and FM (Narrow).
12.5 kHz and 50 kHz.

chable audio squelch allows you to lanore blank
carriers. Three receptmn modes, AM

Adjustable ste?__ size, SkHz,
nsitivity (N
20dB S/N up to 1100 MHz Extremely attractive,
information packed blue LCD display Headphone
jack socket, tape recorder socket, external speak-
er socket, attenuator switch, 240 Volt operation
and 13.8 VDC with optional mobile power lead.

ICOM

RADIO SHACK FOR SCANNERS — AND AMATEUR

THE FINEST EVER SCANNER AT AN UNBEATABLE PRICE
25-520, 760-1300 MHz, 300 MEMORIES ALL FOR £349.95
Continuous tuning from 25 to 520 MHz and 760 to
1300 MHz 300 permanent memories in ten banks

of 30 plus an additional ten channels used for
temporary storage when in search mode. Swit-

EQUIPMENT

MAIN AGENTS FOR

M, (Wide)
M) 0.5uV for

TANDY COMPUTERS
AND PRODUCTS

PSION ORGANISERS

KENWOOD YAESU
EAIcoM] (e @&

v

DEALER

AND ALL LEADING MAKES

188 BROADHURST GARDENS,
LONDON NW6 3AY

(Just around the corner from West Hampstead Station on the Jubilee Line)

Giro Account No. 588 7151

Telephone: 01-624 7174

Practical Wireless, March 1988




Nl LEVEL

\J
~

- -
e # WiDE

ELEC-XKEY SPEED
A 4
‘._ -
BLEC-KEY

AF GAIN-# BF QAN SOUELCH -3 TOME WIC QAN #-RF F

YOX DELAY

FHOMES

ATT

;-) Hh:)f' ~20m vitody sl s A
:‘_‘) { -. "*‘ a' -\. o ,— : ,"Il--‘_ -
| " : }-—-r-. ~ by ;-. ¥

wh
Wik
'
segrew |

aRREF CALBRATIE  SCMTON G VO Gam ANTIVOR

Built-in AC power supply
Built-in automatic antenna tuner
SSB,CW,FM, AM, RTTY

160-10M/general coverage receiver

The ICOM IC-761 has many features in-
cluded in a single unitand operates on all the HF
bands with general coverage reception from
100kHz to 30MHz. A 105dB dynamic range
receiver, high RF sensitivity and steep skirted IF
selectivity makes the IC-761 ideal for Dx’ing,
contesting and shortwave listening.

Additional features include 32 fully tunable
memories, variable RF output power to 100
watts, passband tuning and IF shift plus tunable
IF notch, RF speech processor, noise blanker, RF
pre-amp and 20dB attentuator.

Icom (UK) Ltd.

Direct keyboard entry
Passband tuning plus IF shift
QSKup to 60 wpm

CI-V communications interface

Direct frequency entry is via the front panel
keypad or by the main smooth action tuning
knob. For the CW operator a built-in electronic
keyer, semi or full break-in operation up to
60 wpm is possible.

Accessories to ¢complement this exciting
new transceiver include the SM10 graphic
equalised microphone. SP20 external loud-
speaker with selectable filters, EX310 voice
synthesizer and HP2 headphones.

For more information on the IC-761 and other
ICOM Amateur equipment contact your nearest
authorised ICOM dealer or phone us direct.

Dept PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14.00-17.30. This service is strictly for obtaining information
about or ordering lcom equipment, We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you.

: Despatch on same day whenever possible.
Barclayca

Access &

rd: Telephone orders taken by our mail order dept, instant credit & interest-free H.P.

=




The Dollar has fallen...

and so huve our Prices!!
557 MULTIMETERS-OUTSTANDING VALUE FOR MONEY!

BUY NOW, THE TIME IS RIGHT!

el |
ssionol

H;";d“lhmng‘-‘fl- Né@reslempemfure Ideal for beginners. ~ 0cke!

Comprehensive
With tronsistor,

diode and
LED tester.
Y108} £1995°
£16.95

YUK $349% Withbattery feger. and capacitonce. YiTéH £B95 Rugged, general pupase. =
YIOTH £1495° £6.95 YI06G £6.95 include VAT.

ngh sansmwrf SRtris s  Indhdes Superd
onAC ; SIS femperature Feature Packed 1 i fred
op selling Auto-ranging .
rrent& digia probe. il tronsdor mutimeter.
resistance, ) YIT9L £6495 YIBIC §4995
. Y1808 £3995° tester.
UL pasoc £S4.95 1oy supt £59.95

Please odd
50p towards
postage. All
items subject to
availability.

Cornpreherrwe
range of
features.

YITBK 83095
£35.95

P M ORDER NOW AND GET A FREE CARRYING CASE WITH YOUR METER (WORTH UP TO £3.95)

A/ 4e i, ELECTRONICS

P.0.Box 3, Rayleigh, Essex. Telephone Sales (0702) 554161.

Shops ati Birmingham. Sutton New Rood, Erdington. Tel: 021 384 8411,
Bristol. 302 Gloucester Rood. Tel: 0272 232014
London. 159-141 King Street, Hommersmith W6, Tel: 01 748 0926
Manchester. 8 Oxford Rood. Tel: 061 236 0281
Southampton. 46-48 Bevors Valley Rood. Tel: 0703 225831
Southend-on-Sea. 282-284 London Rood, Westchff-on-Seo, Essex. Tel: 0702 554000.

Pick up o copy of our 1988 catologue
from ony branch of WHSMITH for just
£1.60. Or 1o receive your copy by post
send £1.60 + 40p p&p to our P.O. Bax
oddress. If you live outside the UK.
please send £2.75 or 12 International
Reply Coupons.

We're passing
on our exchange
rate saving
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