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erformance you can
eareal field day with.
With Yaesu's FT·757GXI1I, you can
enjoy full·featured HF
performance just about anywhere.
On vacation. During field day. On
the road. Or in your shack.
Because the FT-757GXlII packs
all its HF performance into one
highly compact, action-ready case.
A case so small, it even fits under
airplane seats.
Of course, you've probably
noticed a similarity to its
predecessor, the FT·757GX. That's
purely intentional. And now its
performance is even better.
With new features like memory
storage of operating.mode.
Slow/fast tuning selection.

Automatic step-change according
to mode. IF notch-filter. 10
memories. And VFO to VFO scan.
Plus you get an iambic electronic
keyer. Woodpecker noise blanker.
600-Hz CW filter. AM and FM
modes. AF speech processor. And
25-kHz marker generator. All at no
extra cost.
Three microprocessors. Dual
VFOs. Single-button VFO/memory
swap. Receive coverage from 500
kHz to 30 MHz. Transmit coverage
from 10 to 160 metres, including
WARC bands. All-mode coverage
(LSB, USB, CW, AM and FM).
100-watt RF output.
QSK operation. Massive heats ink

and duct-flow cooling system for
continuous RTTY operation for up
to 30 minutes.
Computer Aided Transceiver
(CAT) System for computer
control via optional interface.
Of course, the FT-757GXlII
offers the kind of options you'd
expect from Yaesu, too. Including
standard and heavy-duty power
supplies, automatic antenna tuner,
hand and desk microphones.
So no matter where you work
the DX, take along Yaesu's
FT-757GXlII. The full-featured HF
rig you'll have a real field day with.

Sole Distributor South Midlands Communications Ltd S.M. House, School Close,
Chandlers Ford Industrial Estate, Eastleigh, Hants S05 3BY Tel (0703).255111
Prices and specifications subject to change without notice.
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The TR-751E from Kenwood

Now for something completely different - or how I found
2 metres and discovered the true secret of life.
Kenwood have alwlWs tried to give the radio amateur a
sensibly thought out range of equipment, and the TR751E occupies that particular place devoted to the all
purpose, go-anywhere, high performance 2 metre multimode transceiver. Many of you will remember what an
impact the TR-9000 had on 2 metre operation when it
was introduced, and with other manufacturers scrambling to keep up, the success was repeated by the TR9130. The TR751E follows and improves upon those
earlier successes, and it's no wonder, when you consider
what is contained in this tiny package.
The TR-751E does not simply give you high performance; it presents it in such a way as to be easily used,
logical in operation, and a lasting source of satisfaction.
Is it any wonder that.Angus McKenzie said in his review
(Amateur Radio ):''Trio (Kenwood) have clearly though out the ergonomics very carefully and I found it one of the easiest
mobile rigs to use, especially considering its comprehensive facilities." He also said, commenting on the actual
performance of the receiver:''The receiver sounded alive, and seemed to be giving a
performance very similar to that of the Icom IC271 with
MuTek front en<i I found this rather stunning, and it is
clear that Trio have achieved a far better noise figure in
the front end than ever before on a 2 metre rig."

You know by now that I dislike quoting long specifications, particularly considering that one could describe
both a Metro and a Porsche as having four wheels on the
outside and one in front of the driver - doesn't really tell
you a lot about the true differences does it? Well, I believe
that the TR-751E gives you a most versatile 2 metre
multi-mode station; small enough to use mobile or
portable, but comprehensive enough to use as a full-spec.
base station at home. In that respect, it's also attractive
enough to be domestically acceptable, and discreet
enough in styling to go anywhere in the house. The
facilities provided are quite remarkable considering the
size of the set, but as alwlWs easy to use, in Kenwood
tradition.
Also in Kenwood tradition, a comprehensive colour
brochure is available which describes the TR-751E in
complete detail, together with the range of matching
accessories ( no, there isn't a matching handbag ... ) The
information is free, but the Post Office demand plWffient
for getting it to you. If you care to send a stamped
addressed envelope we will fill it with the required
information. If you want something weightier to read,
send us £1 and will will fire back the complete full colour
Kenwood catalogue and other interesting reading. If you
want to have a moan, my name is:John Wilson
G3PCY/5N2AAC

73 ( or for 2DYM, 73s ) see you soon Richard . ..

Chris Lorek, in his review ( Ham Radio Today) confirmed
what had already been said:-

"The receiver appeared remarkably efficient at pulling
weak signals in. When I connected in an external
GaAsFET preamp at the aerial socket I noticed very little
improvement."
This level of performance also extends to the transmit-

ter, and Kenwood transceivers have alwlWs been noted
for their high quality audio on the air. With 25 Watts of
RF available, the signal has more than enough "punch"
to get through, and all in all there is little one can find
about the TR-751E which is less than ideal. So-what does
it all do?

TR-7BIE £B99 inC. VAT

LOWE ELECTRONICS LIMITED
Chesterfield Road., Matlock, Derbyshire DE4 5LE
Telephone 0629 580800 (4 lines)
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The TlVI-721E from Kenwood "

The operator is kept fully aware of all that is
What can I say? The transceivers get more
interesting and the space in which to describe
going on, by the comprehensive displaors. You
them gets smaller. Wilson's first law of
have separate frequency readout, separate
advertising.
squelch controls, even separate S meters for the
two bands . .As for the transmitters, you get 45
The TM-721E re-defines the concept of the 2
Watts on 2 metres and 35 Watts on 70 cm. so you
metre/70 cm dual band rig, because it not only
will certainly be heard. The American ads. for the
puts two transceivers in the same mobile
TM-721E are captioned "Double Vision", and
package, but allows cross connection between
whilst I normally dislike the snappy one-liners,
them in all sorts of waors.
in this case I think it's a good description.
Obviously the TM-721E will operate in full
Why
not send for details right awaor, and find out
duplex, with either band transmitting or
the full story of the newest and certainly the best
receiving simultaneously, but you can also
dual band rig yet to appear.
monitor both bands at the same time, and the rig
itself will make the band on which a signal is
received first become the main band, with the
other band assuming "sub band" status.
TM-721E £699 inc. VAT
ROTE: TW4100E S'l'ILL AVAU.ABLE AT SPECIAL PRICE OF £599 inc VAT
Top of the range, the TS940S has everything the discerning
HF operator requires. Amateur bands from 160 to 10 metres,
together with a general coverage receiver tuning from
150 kHz to 30 MHz. Operating modes USB, LSB, GW, AM, FM, FSK. Forty memory
channels, each effectively a separate VFO. Easy keyboard frequency entry. Leadership in
the field. The TS940S is the transceiver everyone wants to own one cta.Y.
TS940S ... &1998.00 ( carr. £8 )

T89408

Kenwood common senae The TS-140S shows the w8N to go
in balancing performance, operating features, and ease of use;
all at an attractive price, All mode amateur band transmit
with an excellent general coverage receiver. Full break in GW is provided for the real
operators, but so is FM for idle chatting on ten metres ( although why one would use FM
in preference to SSB or GW I cannot imagine). EveryTS-l40S we can obtain is instantly
sold. Ask around and you will find out why.
TSI4OS ... &862.00 ( carr, £8 )

T8 1408

R5000

Virtually the receive section of a T894OS, the R5000 is

probably the best HF r eceiver right now, Notice the family
resemblance to the TS440S 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 R5000. All mode of course, and has an optional
internal VHF converter which extends coverage to 108-174 MHz.
RBOOO ... &878.00 ( carr. £8 )

u Brute. If it wasn't for all the safety interlocks I
would operate my TL922 with all the covers off,
just to admire the sheer engineering beauty
of the innards, The TL922 is THE linear amplifier, and once you
own it you will never part. The effortless ease with which the
TL922 produces RF power has to be experienced to be believed,
and it is probably the world's most sought after station
accessory.
TL922 •.• &1498.00 ( carr. £8 )

TL9 2 2

G~,

415 Queen Margaret Roa.d.

C&r4Uf, c/o South Wales Carpets. Clifton St.reet.

DU~;"ii6 North Roa.d. ................ Tel. 041-945 2626.

LO~; ..223i225..Fi;;id ..iindjioa:;CEa..~o?.~ 464154.
Middlesex........................................................ Tel.0 1-4293256.
BcnIrDemouU" 27 GUJam Road, Northbourne .
.............. ,.....................Tel. 0223 311230.
..........................................................................Tel. 0202 5 77760.
• ate . .&ll our mop_ opeD. TueKay to Saturday inclua1ve.

....................................................................... ,.... Tel.0325 4861 2 1.

Cllm1orl4Ce' 162 HIgh St.reet , Chesterton .
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IC·40E 70cIII FM Handportable
The IC-4GE is the first in a line of new handportables to
be announced from ICOM. The small compact style provides
easy operating and rugged durability. Other models for
2mtrs and 23cm will be released later this year.
A full 6 watts of RF power is available when using the
IC-4GE with the option IC-BP7 nicad pack. The IC-4GE is
equipped with a total of 20 memory channels. Each memory
can independently memorise frequency, offset direction and
frequency.
All circuits are designed using low power dissipation
techniques to create a special power save circuit in the transceiver. The power saver circuit functions if no signal is received
or no switch operation is performed for more than 30 seconds.
In addition, the power saver circuit can be turned off for
packet communications.
Two different scans, programmed scan and memory
scan are provided and in addition memory skip channels can
be programmed to skip selected memory channels during
memory scanning operating . The squelch monitor f.unction
allows yo~ to monitor weak signals without having to adjust
the squelch control. The high impact case is splash resistant
by th-e inclusion of rubber gaskets. The IC-4GE is supplied
with a IC-BP3 nicad battery pack, flexible antenna, AC wall
charger, belt clip and wrist strap. It is compatible with many
of the exist(ng accessories for ICOM's IC-2/4 and IC-02/04
series of handportables.
Also available for the IC-4GE is a large range of optional accessories including a variety of rechargeable nicad
power packs, dry cell battery pack, desk charger, headset
and boom mics and new slimline speaker mics. For more
information on the
1C-4GE or any other
ICOM hand portable contact
your local ICOM
dealer or ICOM
(UK) LTD.
~

Actual Size ~

Practical Wireless, May 1988
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IC-575, 28/50MHz

Dual band
multimode.
The ICOM IC-575 base station
has been developed to meet the
demand for advanced communications for the recently acquired 6m
band . Similar in appearance to the
IC-275/475 2m and 70cm base
stations, the beauty of this new
transceiver from ICOM is that it gives
you the best of both worlds, 6 & 10m
in one compact unit. The IC-575
,
covers 28-30Mhz and 50-54Mhz.
Operating modes are SSB, CW, AM & FM . Power output is 10 watts (AM 4 watts) with a front panel control to reduce
output for QRP operations . A pass band tuning circuit narrows the I.F. passband width, eliminating signal in the
passband. A built-in notch filter eliminates beat signals with sharp attenuation characteristics .
Some PLL systems have difficulty meeting the lockup time demands placed on them by new data
communications. This is why ICOM developed the DDS (Direct Digital Synthesizer) method. With a lockup time of
just Smsec the DDS method allows the IC-S7S to handle data communications such as packet or AMTOR. 99 programmable memories can store frequency, mode, offset frequency and direction . A total of four scanning functions
for easy access to a wide range offrequencies, memory scan, programmed scan, selected mode memory scan and
lock out scan . The IC-S7S has an internal A.c. power supply, but can also be used on 13.8v DC for mobile or
portable operation.
Optional accessories available are the UT36 voice synthesizer, the IC-FL83 CW narrow filter, SM7 external
loudspeaker, HP2 communication headphones and SM8/SM 10 desk microphones. Other transceivers available in
this range are: IC-27SE 2m multimode 2Sw, IC-27SH 2m multimode 1OOw, rC-47SE 70cm multi mode 2Sw, IC-47SH
70cm multimode 75w.

IC-505, 50Mhz

Transceiver
The IC-SOS is a
6mtr BAND SSB, CW,
FM (Optional)
\..
transceiver. It can be
used as a portable or like other
transceivers of this type as a
base station unit. When used
with an external 13.8v power
supply the 505 gives 10 watts RF
output, 3 watts or 0.5 watts on low power is available when using internal batteries. Other features include 5
memories with memory scan, program band scan , dual VFO's with split operation .
The easy-to-read LCD readout includes frequency, memory scan and call modes . Full metering of battery
condition signal strength and power output is provided . When fitted with the optional EX248 FM unit the IC-505
offers SOMHz operation at an affordable price.

Practical Wireless, May 1988
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South Midlands

~

SCHOOL CLOSE, CHANDLERS FORD IND. EST., EAST'

FANTASTIC PERFORMANCE, FANTASTIC PRICE
The FT-747GX is a compact SSB/CW/Am and (optionally) FM transceiver providing 100
watts of PEP output on all hf amateur bands, and general coverage rpreption
continuously from 100kHz to 30MHz. A front panel mounted loudspeaker am. clear,
unobstructed display and control layout make this set a real joy to use. Convenient
features include operator selectable coarse and fine tuning steps optimized for each
mode, dual (AlB) vfos, along with twenty memory channels which store mode and
skip-scan status for auto resume scanning of selectable memorie~ . Eighteen of the
memories can also store independent transmit and receive frequencies for easy recall of
split-frequency operations. Wideband (6kHz) AM and narrowband (500Hz) CW IF filters
are included as standard, along with a clarifier, switchable 20dB receiver attenuator and
noise blanker. User programming for more advanced control by an external computer
is possible through the CAT (Computer Aided Transceiver) System. The transmitter
power amplifier is enclosed in its own diecast aluminum heat-sink chamber inside the
transceiver, with forced-air cooling by an intemal fan allowing full power FM and
packet, RID, SSTV and AMTOR operation when used with a heavy duty power supply.

FM Unit ............ .... .................. £39.99
MMB38 .. .. .............................. £22.00
TXCO-747 .. .. ......... .. .... .. ........ £28.75

FT747GX

RRPONLY

£659.00 inc VAT

ET THE RADIO DO THE TALKING!
......n •••

" ___• _ _

w,"'.''' _''~

''~

.. .. _ _
~

~

~. ---:;;;';j.'

We are pleased to announce a new series of FM
VHF and UHF mobile transceivers for the amateur.
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.

..

FT212RH ............................ £349.00.
FT712RH ............................ £375.00.
DVS1VoiceMemoryUnit ....... £79.00
FTS 12 CTCSS Unit ................ £60.38

FT212RH & FT712RH

NOW EVEN BETTER!
***
**
**
*

All Mode SSB (USB + LSB) CW, AM & FM
All Band Tx (General Coverage RX)
100% Duty Cycle (1OOw CW, FM 25w AM)
Pushbutton mode selection
Switchable VFO steps (all modes)
New Notch Filter
Dual VFO's and 10 Memories (Freq. & Mode)
Computer Compatability (with optional interface)
OPTIONAL ACCESSORIES

FP757HD Heavy Duty P.S.U ... £239
FAS-1-4R Remote Antenna SW . £80
FP757GX Ught Duty P.S.U ..... £69
FC757AT Automatic ATU .. .. .. £349
FL7000 SOOW Solid State Linear Amplifier £1 ,600

FT757GXII
LEEDS
SMC (NOfdIomI
Nowell lane
Industrial bIate
Leeds LS9 6JE
Leeds (053Z) _
S-53J Mon-Sat

CHESTtRRELD
SMC (Midlandsl
1112 High SIreeI
New WhitlingIDn.
Chesterfield
Chest (11246) 453340
9.36-531 Tues-Sat

Southampton Showroom open 9.00-5.00

BUCKlfY
SMC (TMPI
Unit'll. Pinlold lane
Buckley. Clwyd
Buckley
(112441
549563
111-5 Tu... Weds. hi

JERSEY
SMC (.leneyl
1 Belmont GonI...
Sl Helier• .Ieney
.Ieney (~I T1OO1
~ pm Mon-Sat
Closed Wed

RRP
N. IRElAND
SMC N. lrelond
10WonIA......
~

Counly

Dawn

112472nm

Mondayll'o'~ay. 9.00-1 .00 Saturday. Service DepI open Mon-Fri 9.00-5.00.

AGENTS : JOHN DOYLE. TRANSWORLD COMMS. NEATH (0639) 52374 DAY (0639) 2942 EVE

£969 inc. VAT
BIRMINGHAM
SMC (Birmi"""')
504 AI... Rock Rood
AI ... Rock
Birmi""'" B8 3HX

(1121 -327) 1497/6313
9.00-s.m T_..fri
9.....00 Sol

AXMINSTBI
Reg WonI & Co lid
1 WesIIIm P.....
West SWtoI,
Axmi_

Devan EX13 SHY
Ax.illlter (02971
34918
!l-5.JO T••-Sat

DAVID STENNfNG. G4JA. LOUTH 0507 604967
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Serious about VHF/UHF? Then the FT736R is for YOU!

***
**
**
**
**

Up to four band capability
LSB/USB, CW & FM
Full Duplex crossband operation
Memory storage of up to 230 frequencies
Keypad frequency entry
Fourteen VFO's
Global call channel
Programmable channel steps
Electronic keyer option
Remote preamplifier Switching
TXCO high stability reference oscillator

The FT-736R is a frequency-synthesized amateur transceiver incorporating up to four band modules covering the 50, 144,430, and 1200 MHz amateur bands. The standard 'model
provides 25 watts RF power output on the 144 and 430. MHz amateur bands in SSB, CW, and FM modes. (10 watts output on the 50 and 1200MHz bands) . Operating conveniences
usually found onl>.' 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 amplijiers are provided in the 430 and 1200 MHz band modules. The innovative memory system includes one hundred general purpose memories piUS ten full duplex
cross-band memories, one global call channel memory that can be recalled from any band or mode and up to four band-specific call channel memories, all of which store mode and
receive and transmit frequencies independently. In addition, fourteen vlos are provided: two general purpose plus one PMS (Programmable Memory limit Scanning) on each band,
two special-purpose full duplex vlos, and up to four clarifier memories, one per band. Each of the two full duplex vlos can be selected so that its receive and transmit frequencies and
modes can be displayed and tuned independently, or linked to tune synchronously in opposite directions for satellite operation . You can retain twelve satellite uplink/downlink modes
in the special vlos and ten full duplex memories at all times. Naturally, with FM the predominant mode on the VHF and UHF bands, the FT-736R includes all manner of convenient
features for both FM simplex and repeater operation , like a discriminator center tuning meter, special narrow FM mode (to cut adjacent channel interference in crowded areas) and
Aulomatic Repeater Shift when tuned to 2-meter repeater subbands. The m36R also includes a Vr-switched DC supply line for masthead preamplifiers, activated from the front
panel, and digital input connection directly to the modulator for high performance packet radio tnc interfacing (preamps, personal computers and packet tnes not supplied by Yaesu).

FEX 736/50
FEX 736/1.2

FMP-l
.
FTS-8
fVS-l
Keyer Unit 8
lV-736

OPTIONAL ACCESSORIES
50MHz module
1.2GHz module
AQS Message Processor Clw display
CTCSS Tone Squelch Unit
Voice Synthesiser Unit
Intemal Iambic Keyer Unit
Fast Scan TV (ATV) Modl Oemod Unit

FT736R

R.R.P.

£239.00
£425.00
£189.00
£45.00
£33.00
£15.95
£159.00

XF455MC
SP767
MD-188
MH-188
FIF232Cvan
FIF232C
FIF65A

£1450.00

600Hz CW Filter
Extemal Spkr Clw Audio Filters
Desktop Microphone
Hand Scanning Microphone
CATIINC Interface for Packet & CAT
CAT Interface for RS232 O/P
CAT Interface for Apple II series

.................
Due to the strong pound and our special purchase we can now offer for a limited period up to 15% discount
on their range of antennas and 10% on their larger rotator Ham IV. Buy now whilst stocks last (from
January 1st they increased their prices and if the dollar recovers prices could go up by 30% to 40%).

18V
TH3JNR
TH2MK3
EX14
TH5MK2
TH70XX

Vert. H}·l5-2OM
Vert. 10-15-20-40M
Vert. 10-15-20-4080M
Vert.
10·80M
tap~ coil
3 Ie. Vagi 10-1520M
2 Ele. Vagi 10-1520M
5 Ele. 10-15-2OM
Explorer
5 Ele. 10-15-2OM
T'bird
7 Ele. 10-15-2OM
T'bird

Oller
Price
£78.95 £ 71.00
£106.00 £ 95.00

£3.75

£172.00 £146.00

£3.75

£ 43.65

£4.50

£299.00 £254.00

£4 .50

£48.50

J~~

£279.00 £249.00

£4 .50

£499.00 £449.00

£7.50

£649.00 £575.00

£7.50

£755.00 £fi69.00

£7.70

105BA
1538A
155BA
204BA
205BA
OB10-15A
AR40
C045
Ham IV
T2X

5 Ele. Vagi 10M
3 Ele. Vagi 15M
5 Ele. Vagi 15M
4 Ele. Vagi 20M
5 Ele. Vagi 20M
3 Ele. Vagi 10-15M
Famous Bell Type
Medium Bell Type
Heavy Duty Bell
Very Heavy Duty
Bell

£220.00
£135.00
£338 .00
£420.00
£499.00
£209.00

£359.00

Oller
PrIce
£187.00
£121 .00
£288.00
£357.00
£425.00
£199.00
£125.00
£219.00
£329.00

£l.B.A.
£15.00
£60.00

elW 2M & 70cms.

HY·GAIN - LOW PRICES
12AVQ
14AVQ
lBAVT

£60.00
£69.95
£19.00
£21 .00

pip
£3 .95
£3 .95

£5.90
£7.30
£9.40
£4.80
Free
Free
Free

£449.00 £399.00

Free

JAYBEAM VHF/UHF

Want lIIe best, lIIen why not buy JAYBEAM?
High quality malerials and heavy duty construction
lor long malntenance-lree life.
Normal Car
Price
HOI2M
Halo head only
£9.78
A
HMI2M
Halo with 2ft. mast
£11 .50
A
UGPI2M
Ground plain folded radiator
£16.96
A
C512M MK2 Vertical Colinear 4.8dbd
£90.85
B
LRll2M
Vertical Colinear 4.3dbd
£37.95
B
lR2I2M
Vertical omnidirectional
£29.61
B
lW5I2M
5 Element Vagi 7.8dbd
£18.69
B
lW8I2M
8 Element Vagi 9.5dbd
£23.98
B
lW1012M 10 Element Vagi 10.5dbd
£29.04
B
lWl 612M 16 Element Vagi 13.4dbd
£42.55
C
PBM1012M 10 Element Parabeam 11 .7dbd
£57.50
C
PBM1412M 14 Element Parabeam 13.7dbd
£70.15
C
04I2M
4 Element Quad 9.4dbd
£37.09
B
Q612M
6 Element Quad 10.9dbd
£48.59
B
D5I2M
5 over 5 slot fed Vagi 10.Odbd
£33.93
B
O8I2M
8 over 8 slot fed Vagi 11 .1dbd
£48.58
B
5XY12M
5 Element crossed Vagi 7.8dbd
£36.23
B
8XY12M
8 Element crossed Vagi 9.5dbd
£46.00
B
10XY12M
10 Element crossed Vagi 10.8dbd
£57.50
B
PMH2JC
2 W~ harness eirc. polarisation
£13.51
A
PMH2I2M 2 W~ harness for 2 Metres
£14.89
A
PMH4I2M 4 W~ harness for 2 Metres
£36.80
A
.lAYBUM 4M16M
084
4M16M Oual Sand 4 Be
£117.88 D
4V6M
6M 4 Be 7dBd
£49.45
B
4V4M
4M 4 Be 7d8d
£40.54
B
PMH2I4M 4M 2 W~ Phasing
£20.87
A
CARRIAGE: A = £1.75 B = £3.00 C = £4.00 D = £5.00

SMC WILL MATCH ANY GENUINE PUBLISHED OFFER PRICE ON YAESU PRODUCTS
Prices & aVaildbility subject
to change without prior notice.

FREE FINANCE . . .
On many regular priced ~ems SMC offers.
Free financl! (on invoice balances over £120) 20% down and the
balance over &months or 50% down and the balance over a year.
You pay no more than the RRP price l
Details of eligible items available on request.

FREE S.M.C. SERVICE
INTERLINK DELIVERY .•.
Flee Interlink delivery on major equipment
Small ~ems . Plugs, Sockets. etc. by post £1 .75. Antennas,
Cables, Wire & larger ~ems . lynx up to £5.00.
Interlink delivery available, upon request, for ~ems other than
radios, from £7.30 depending on weight.
Same day despatch whenever possible.

Practical Wireless, May 1988

GUARANTEE
Importer warranty on Vaesu Musen products.
~ staffed and equipped Service Department.
Daily contact with the Vaesu Musen factory.
Tens of thousands of spires and test equipment.
Twenty·five years of professional experience.
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J & M (Amateur Radio) G4GKU
NEW HANSON SWR METERS
SWR3
SWR50
FS!iIIOH
SWR15
SWR25
Utl14

T435

p+p

3. ~:IlMHz 200 Wattsl!iO-l50MHz
3.~I50MHz lKW PEP with back

50 watts .......................................
......... 34.111(1.501
light facility ........................................................ 34.111(1.501
. This peak re.ding meter has AMS/PEP with followlhold facility in the range
1.8 to 6OMHz-21lI2OOI2KW ......................................................................................... 15.lII (2.001
Single meter SWRlField Strength 3.~I50MHz .. . . .
................... 9.n 0.501
Twin meter SWRIPower/Field Strength 3. ~I50MHz ............................................. l9.lII0 .501
SWR Power meter switchable HFI2M1432MHz OOW) with r.mote h•• d ......... 24.95 (1.501
VHFIUHF Twin Meter 2J1DI11fJW ...............•....
... 5Z.!il (1.501

36, WESTGATE, ELlANO,
W. YORKS HX5 OBB.
PHONE: (0422) 78485
Ask for John G4GKU

10m, 15m, 20m

WELZ PRODUCTS
SP330
SPGI

SPall
SP825
SP10X
AC3I

1.8--SOOMHz 200W Dash Moun!...............................
........................... 95.lII(1.501
Mobile SWRlPWRNo~ Meter 146-1501420-450 MHz 60 watts ........................... 49.50 (2.001
1.6-SOOMHz 21lI2OOI2kW ......... ............... ..........................
........................ 1&9.111 (1.501
1.8--1.3GHz 21151150W .................
........................................... 1&9.111 (1.501
I.8--SOOMHz 200W Pocket Size ...............
..............................
...... 42.50(1.001
3. ~:IlMHz Coax ATU 200CW/4OOC PEP
........................................... 95.lII(1.ooi

MORSE KEVERS
HIOO1

IIOOZ
HIOO4

MK7U5
MIOOZ
81(1110
EllM-1A

~·~~~~~~~~~';iH,;a;,;Miirtiieiia~e

. . .•••••••••••••••••••..........•• •........ ~ i~~i

Squeeze Keyer
.......................................................................... . ...... 24.50(1 .501
Squeeze Keyer ........................................
..... 31.50(1.001
M.nipulator Key on Marble B.se.
.................................... ..... 40.50 (1.001
Semi Automatic Bug Key ...... . ..... .........
............. 32.95(1.001
Mars. Cod. Practice Oscillator with variable Tone
........ 10.25(1.001

ROTATORS
ARlOO2

AR2200
KII400C
KR600C

Automatic Antenna Aotator
.................................. ................. 45.110 (3.25)
H••vy Duty Antenn. Aotator ......................................
.......... 19.95 (3.50)
Mid to h.avy Vertical Load 200KG 6 core cable .......
.... 11i!1.l11 (5.00)
He.vy-verticalload 200KG Brake Torque 400KG/CM ....
.... 219.111(5.00)

ANTENNAS
TA2lI5Il
TA2lI5Il
X50
DPCP5

DPI. El110It

2M Colinear Base Antenna ...
2M lDem Coline.r ..... .
B.se Antenn. 1012
B.se Antenn. 8G-1Om ........................... .
Mobile Antenn. 7012 .. .

............ 35.00(7.501
............... 35.00(7.501
................ 6O.lII(7.50)
198.110(7.501
.... .....................
.. 29.95 (7.501

POWER SUPPLIES
EPl40
EPl10
EPlI22
EP2510

DRAE
DRAE

4.2 Amps ...
....................................... .......... .......................... 39.95 (4.001
6.5 Amps
......................... 69.110 (4.00)
12 Amps
.....................
........
................................. 95.00 (5.00)
25A Continuous :IlA M.x 13.8VDC Fully Stabilized.............
..................... 155.110 16.50)
13.8VDC 12 Amps ............................... ....... ........................
....................... 86.50 15.001
13.8VDC 6 Amps.....
...................................................
....................... 1i5.OO (4.001

ADONIS MICS
AM303
AM503
AM803

FXl

2II2S
IfW1

Base Mic SSBIFM Switch ......... .......
....................... ............... 49.50
Desk Compressor Mic as 803 with One Output Two levels of compression 59.11111.151
As 503 with M.ter & 3 Outputs .................
.......... 19.50
Swan Neck F.t Mic with Control Box ......
..................................... 49.lII11 .151
Aexible Neck Clip Mic with Control Box .....
......... 31.5011.15)
He.d Set Boom Mic For YaesuilcomlTrio ...
....... .......................
.. 21.5011.151

COAX SWITCHES
.13.65(1.50)
.. 1.50 (1.00)

=
TA2lI5Il

* SPECIAL OFFERS *
2m Coline.r B.se Antenn. or 7Dem Coline.r ................................... ....... 29.95 each 13.00)

::g~i

SwitdI .: ::::::::::::::::.:::••.•••••• :••••••••••••••................... :••••.............................................. :.: •••••••.
lPFl20
Low Pass Fi~er lup to 55MHz)
.......... 3.1511.501

2 x CPB 78--7Ocms lWin lOW out amplifier ................................................. .......................... £49.50eadI
FV107DM M&MlScan Unit ....
....................................... ... ..... .... £15.110
YR901 ATTY/CWDecoder ..
................................. £185.l11Newbutboughlas_
2 x C7!KXl7Ocms lOW Mobile Ex Demo ..
................. . f235.111
C110and CNB110 Nicad Pack. Was£35....
. ................... ............................................NOWf25.00
CSA 10 Rapid Bas. Charg.r. Was £52 .. ..... ......... ....... ...... .......... .........
... NOW £35.00
C120 Package Deal:- 2M HIH Cell Case, Nicad Pack and Wall Charger .......................................... £2Ii9.lII

C500
The new top of the range standard C500. Full Duplex, 2m and
70cms handheld is

NOW IN STOCK. Only £375.
Call for further details.

400 EDGWARE ROAD, LONDON W2
01-723 5521 Tlx 298765
NEAREST TUBE:
EDGWARE ROAD
PADDINGTON

OPENING TIMES:

9.30-S.3Opm Moo-Fri.
l0am-4.3Opm Sat.

NOW
A TRI-BAND MINI BEAM
AT A SENSIBLE PRICE

£69.95
(TRADE ENQUIRIES WELCOME)

Direct from the manufacturer at a
money saving £69.95 complete. Or
in kit form or as spare parts. Ask for a
quote.

PART EXCHANGE
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

WEll

HF2V 4O-IIOm vertical ............................. £142.110
20 MAK 20m add on kit ............ ........ .. ....... £33.49
HF6VX6bandvertical
...... £159.111
TBAI60S 160m Add on kit ... ...................... f53.99
HF4B Triband Mini Beam ................... .... £235.00

DCPS 5 band vertical with
radi.1 kit.. ... ........ . ................................ £195.l11
DCP4 46-20-1~10 vertical with
rad ial kit ........... .... ................................. £147.111
JAYBEAM

CUSHCRAFT
VR3 3 band vertical. .....
.. . ............... £73.&1
A3 3 elementTribander ....... ............ .... I262.lII
TBI Aotary Dipole .............................. :... £1~
M 4 elementTribander ........... .. ............ £\50.110 Minmax Triband Mini Beam...
. £321.111
10-3CD 3 element 10m
....... £115.l11
TB22 element Tribander
.... £2D2.OO
1~3CD3 element 15m ...... ........ .............. £139.15
TB33 elementTribander .. ..................... £316.l11
2O-3C2 3 element 20m ........ ... ................. fZ1B.lII
SWM'OWER MmRS
APB Sband 25ft vertical ....................... . £164.110
MFJ 815 HF 2kw SWRIPWR
..........f51.32
AV55 band 25ft vertical ...................... ... £123.110
SWRTwin Meter I.S-50MHz
.... f25.111
ISelement2m Boomer .. .. ....................... £106.lI0
DIAWA CN410M 35-15OMHz
. £&1.n
15 element 2m Boomer ... ............. .......... .. £85.lII
DlAWA CN460M 140-450MHz .................. £65.40
ANTENNA TUNERS
NS660P 1.8-150MHz + PEP ............... .. £115.l11
KenwoodAT2:Il ............... ............. ........ f2llB.lIO
WelzSP10K ............... :............................ £31.111
CAPCOSPC:IlOO
........ ......... ....... . £225.111
We~SP220 ......................................... £&1.95
CAPCO SPC:IlOOD .................. .. .... ....... £325.110
We~ SP420 ..
.................... £!i9.95
MFJ962B I.5kTun.r ...... .................... . £241.110
DUMMY LOADS
MFJ949C:IlOWVersatuner . ................. £157.110
DL6060watt ............. ............................ £10.96
MFJ941DwattBasic ............................ . £105.111
Dl6OO600watt ................................... .... £62.15
MFJ 1601 AandomWire Tuner ................. £4Z.02
CTS:Il500watt ......................... ... ........... £!i9.111
Kenwood AT250Automatic ................... £3Ii6.OO
MFJ2600:IlOwatt ..... ............................... £2ll5
GSRV full size £16.50, haH size £14.50 Full range of Antenna - Accessories plus full range of VHF UHF - HF mobile Antennas
Full range of RSGB and ARAL publicalions in stock.
Part Exchanges welcome. Second hand lists daily.
Send SAE. for details of any equipment
HYGAIN
HP tenns. AccessiBarclaycard facilnies.
TH2 MK3 2 eIe Tribander
£249.00
Open 6 days a week. 24 Hour Mail Order Service.
18 AVT 5band trapped vertical £146.00
Goods nonnally despatched by return of post
EXP14 4 element 2lf-15-10 m £449.00

Phone 0942-676790.

STEPHENS JAMES LTD.
47 WARRINGTON ROAD,
LEIGH, LANCS. WN7 lEA.
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ELECTRONICS
IF IT'S KENWOOD
IT MUST
BE
DEWSBURY
T5-14OS

A FULL RANGE AVAILABLE

£862.00
APPROVED
KENWOOD
DEALER

T5-940S

£1995.00
APPROVED
KENWOOD
DEALER

R5000

T5-440S

£1138.00

NEW PRODUCT NEWS
DD GJ DDODDDDI3lD
o Gl KEYBOARD 0 D
DGJ

o

DE]
MORSE CODE D

L'

.

I

-'"r' ..1
I !
POCOMTO R IFR · 1000
RllY All MOOE

I

' ..

l

u

1
J

POCOMOTOR AFR2000
RTTV ALL MODE DECODER

TO
i

£875.00

PRICES FROM £412.85

From the makers of the STAR MASTER KEY a new MORSE
KEYBOARD.
Send perfect morse as easily as typing a letter.
Variable transmission. Speed 1-99 wpm or up to 400 wpm.
Indication of speed on 7 segment display.
Type ahead buffer with status leds transmission of stored
messages.
Indication of operating mode on leds. Sidetone and relay
output for all types of transmitter.
Send S.A.E. for details of products shown

STAR MASTER - KEVER £54.70

Stockists of DAIWA - MET ANTENNAS - JRC - BENCHERS - VIBROPLEX MICROWAVE MODULES - ICS - YAESU - ICOM

~
VISA

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
Telephone: Stourbridge (0384) 390063/371228
Telex: 336712 SHELTN G. Ref. 02850

!:!

Instant finance available subject to status. Written details on request.
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dressier

YAESU FRG·9600
£475

ALL SONY PRODUCTS
UK SUPPLIED

SONY AIR 7
COMMUNICATIONS LTD.
PORTABLE-AM-FM
191 FRANCIS ROAD
I - - - - - - - - - - - - f 144-174MHz
LEYTON· E10 6NQ · LONDON YAESU FRG-8800
108-136MHz
~
TELEX 8953609 LEXTON G
PHONE 01-558 0854 01-556 1415
FAX 01-558 1298

OPEN MON ' SAT 9AM ' 5.3OPM
INTEREST FREE HP FACILITIES
AVAILABLE ON MANY ITEMS
PROMPT MAIL ORDER

60·905MHz
AM . FM . SSB

£575 + OPTIONAL
FRV 8800
CONVERTER
GEN . CONV.

150kHz·2194kHz . .

",

SONY ICF 2 0 0 1 0 "

76-108 MHz
116-136 A1RBANO
153kHz· 29.995MHz
'
FM . AM • SSB 32 MEMORIES

ICOM R71

'Most major credit cards taken'

•

~~
~ ;:;;, .
' . ' -,

General Coverage

dressier - ara 30 active antenna
50 kHz . .. 40 MHz

INC PSU . CARRY STRAP
& EARPHONE

wmt UMITEO PERFORMANCE UP TO

76-108MHz
•
153kHz-29,995MHz

,:

~

,

J

••

Complete with case.
mains power supply,
earphone and
lrequency list.

DRESSLER
ARA 900

SONY PRO-8O
150kHz-108MHz
115.15MHz-223MHz

ACT~~~ t~taJ~NA

TECHN~:"I~~IW¥~nONS

. 9

_II

.-

~
-

SONY ICF 7600DS
76-108MHz

100".;::
Professional electronic circuitry with very wide
dynamic range, Meets p rolessi ona~ demands both
in electronics and mechanica~ rug!)'dness, t. 2m
long glass fibre rod , Circuit is bui ~t Into waterproof
2,5 mm tid aluminium tube, ldea~ for commer·
cial and sw~ - receiv i ng systems, £t 29,
See Review in PW August 1985 Issue p,35

~w~

~~"""" Range ~~= 11<-17dB~

"

~+~+W
t----IC-0-M--R-7-000--25M--HZ-.2OOQM--H-Z-----1

40 MEMORIES

SPECIAL OFFER!! (Cash or cheque sales onlyl £329
"
~~~ :''::l~~
FREE
AN1-lW/MW/SW
,, ' A. ':: . £139.00 ~:~~: ~=Io
Acn~~NNA Active antenna .......... £55
,
~ ,.- ~ci:;~I~~I ~~::ri,~ :~r:'~nPUI
WORTH £139.00
AN3-AIR BAND
~;..~~ come complete wi11r 7 melres ~ cab~ , inlert,ce, power supp~ ano
£969
ANTENNA ................ £53
\

JI
,..~>
, '

Noise F~ure

MERLIN

lOB" SO,l8OM'"

1.SOBbelow 300M'"
2,ooB below 350M'"

MERLIN WAY, BOWERHILL,
MELKSHAM, WILTSHIRE SN12 6TJ.
Tel: 0225 706886.

Orwell MW Receiver Excluding case
Otter 50MHz Receiver

~~el~n~~~J~~~C4~~~ rece~ oonverter

DowntOf1, Freq, to

SYSTEMS
NEW SYSTEM

MERLIN SYSTEMS PC TurtJo 2561< Ram. 8088 CPU, 1 Disl<drive, Hires Mono Mon~Of. 84
Keyboard. Par prinlet' port, Radio and MSDos software and Merlin Systems backup, £450,00 +
£15,00 P&P,

COMPUTER

DESK

Up Mar1<eI desk L 102cm x W 74cm x H 74an with keyboard recess and cabIeing lrunking, New
only £50.00 + £16,00 P&P,

POWER SUPPUES AND TRANSFORMERS
Bench mains inpul PSU in a blue case with swilched input and HT output 6,3vac lamp for valve
heatOlS 250vdc HT stabilised, H 115m W 185mm 0 125nYn £8.00.

2nd USER SYSTEMS

APPLE 11+ wilh disk drive and software £150.00 and £10:00 P&P, FRANKLIN ACE 1000 with disk
drive. software £150.00 + £10,00 P&P, APPLE cards and parts, SI00 cards. IBM systems and
cards, CPM syslems. MSDOS systems, Di5l< drives, Mono and colour monijQfS,

2nd USER TEST EQUIPMENT

SE Labs 8Mlll Oscilloscope 18 MHz bandwidth. lwinbeam, mains Of battery input Only £160.00 +
£15,00 P&P,
RADW. B.fCTlIOI.YTCIS
5 x 33OOuf25v """"""""""""""""""""" 1.30
10 x 4,7uf 25v , , " " " " " " " " " " " " " " " " " " , , :IOp
2 x 3400uf 40v """"""""""""""""'" """,,7511
10 x 22uf lOv", ""'"'' """'''" '" , " """ ,:lOp
MISCELlANEOUS
10 x 22uf25v".
""""""""""""",,, 35tI
1 x I.E,C, l amp mains fi~er socket """""'" 1,25
10 x 47uf25v"
"""""""""""", 35tI
1 x I.E ,C, 3amp mains fi~ersocket """""'" 1.50
10 x 47uf 35v"
"""""""""""",, 4Op
1 x I.E,C, 6amp mains fi~er socket """""'" 1.75
5 x 47uf 25Ov,
" " " " " " " , , , 6Op
5 x push latching pcb switches "'''''''''''''''''' 70p
10 x l 00uf IOv "
,,,,,.,,35p
5 x slide pcb sw~tches ",,",,'" """."",.""",,7Op
10 x 220uf IOv """"""""""""
"""",35p
10 x phono plugs.. ""
" ". 5Op
10 x 22Ouf1 6Y .............................. ......... 35p
5 x 240v panel neons ................................. 7Op
10 x 22Ouf 25Y """""""""""""
" " " " ,4Op
5 x 24v panellamps", """"""""", .. ,,,,, .,,,,,,,7Op
10 x 22Ouf4Ov
",,45iI
5 x MES lamp holders """"""""'" """"",,,SOp
10 x 22Ouf 5Ov
""""""""""""",,45iI
5 x 2way3poleswitches wilh knobs """'"'' 1.20
10 x 470uf 25Y
""""""""""" """"",,35p
4 x 4way d~1I switches """"""""""
:lOp
10 x 47Ouf5Ov , ."",."", .. ".",.", .. ".",.,,,, .... 5Op
5 x 1.7amp 200v bridge rectifiers

",::::::::::';,20

~~Lmcs ········,,, .. ·· .. ·.. ···· 35tI

~O\I~~~~~~~~=:rs ::.::::::::: ;~

~ ~ ~3~uf2OOJ

~~~:~";.~:nledS

_,: }~

2 x 22Ouf4OOv
"""""""""""" .. "", .. 2.00
2 x 470uf2OOJ
"""""""" "" ___ ,,, .. 1.50
2 x 15OOOuf25v """"""""""", .. ,.. ,.. , ,, 1.75
2 x 22000uf 25v_
""'"'' 2.00

1x
1x
1x
1x

,

mixed power capacitors"""
'"'' ''
mixed pf capacitors """
'
mixedaxialetectrolytics ""'"'' '"'' '"
mixed wire wound resistors """""""""

Vo~tage

~~enSi~~~ 1~~~

look oot for Merlin Syslems at Ihe following rallies and eXhibitions. RSGB VHF Convention al
Sandown Pari< Racecourse on Ihe 01105188, Doncaslet' Radio Rally al Birooles Sports Centre.
BawtJy on Ihe 02/05188, 3151Northern Mobile Rally al lhe Greal Yorkshire Showground. Harrogale
on Ihe 15105188, You may also call at Ihe Warehouse bu1 please ring first

1.00
1.75
1.50
1.50
2.20

PAYMENT: Credit card, cheque. PO. cash, POSl and Packing. £00.00 to
£10,00 add £1.50. £10.00 to £20,00 add £1 .00, Please add VAT 10 total,

~

PRACTICAL WIRELESS KITS
Converter

Woodstock, Short Wave Converter
Masthead Preamp For 144MHz
Westbury Basic Wobbu~ator
High ~ mpedance Mosfet Voltmeter
Taw, VLF Converter
Active Antenna
Automatic Nicad Charger

Simple 50MHz Converter
Arun Parametric Riter

Meon 2, 50MHz Transverter (I 44MHz If)
Meon 2, 70MHz Transverter (I44MHz ~ f)
Rrty/Morse Modem (exc, case)
Two Tone Oscillator
Meon, 50MHz Transverter (28MHz ~f)
Meon , 70MHz Transverter (28MHz ~f)
Meon, 144MHz Transverter (28MHz If)
Fel Dip Oscillator
capacilance Meter
Add On BFO
Morse Sending Trainer
Aulo Notch Riter

Feb 88
Jan 88
Nov 87
Sept 87
June 87
May 87
Aori~ 87
March 87
Feb 87
Jan 87
Dec 86
Nov 86
Nov 86
Oct 86
Sepl 86
May 86
Ao ri~ 86
Ao ri~ 86
Jan 86
Dec 85
Oct 85
Oct 85
Oct 85
Oct 85
Oct 85
Aug 85
July 84
June 84

73,00
41 ,30
24,90
26.60
19,70
49,00
27,90
25,50
39,30
16,50
25,30
14,20
17.80
11,20
21 ,50
49,30
41 ,00
44,00
31,85
25,30
41 ,00
41 ,00
41,00
19,90
21 ,30
12,95
14.110
25,90

MORSE KEYS
SEMI AUTOMATIC
BEGINNERS KEY
A well designed basic Morse Key, TELEGRAPH KEY
Plaslic base,
[3,20 Single padd~e action , Comp~e"
en~osed , Adj ustments for dash
HIGH SPEED KEY
and dot a~ignment. contact spac·
Professiona~ high speed key, All ing,
spring lension and
metal cast base, Fine adjusbnent speed ,
[37,30
screws,
£5.80 VERTICAL ACTION KEY
DOUBLE PADDLE KEY
Robust ASS body wilh weighted
Doub~e padd~e squeeze action base, Silver contacts, Usual
Morse Key,
£2&,48 adjustments,
£27.90
DIGITAL MULnMETtR
Three and a han digits, 15 ranges,
overtoad protection,
£19,90

DIP METtR
Range 1.5 to 250MHz using the
six plug in coils supplied, Sen·
sijivily tOOuA, Crysta~ osci~lalor
l -t5MHz,
£57,00

COMPONENTS
CMOS
4001 """",,1'

LItEAR tC'.

555 """,,,,,22
555CMOS ... 14
741 C ......... 21

4011 ......... 1.
4013 ..........
"""",,31
4017 ..........35
4020 ....... .. ..
4021 """" ,,31

CA324DE '" lDO
~CM7555
,M

4023 """",,11

402~ """",,11
"""",,:10
4026
4027 """",,22

LF351. """"Ii
"""..
lF35J,

lM358 ",,,,, 43
LM380 " ", Ii
LM386 " " ", 12
LM566 , ,, 121

4040 """",,31

4046 """""~.
4047 """",,41

4049 .........
"""",,22
.051
45
4060 .. ..... •.. 45

MC l 458 """..
MC1496
.... '40
MF ,OCN ... 315
NE556 " "",,54

_

S042P" ", 231

4070 ......... 8
4071 ..........1.
4075 """",,1'

T8A82OM " ,,11

TL071 """,,45

""",, 55
lt07• ...... 135
n08,-- "" 110
XR2206 .... . .
XR2211 ..... 350
SBl , 8alanc:edMixef
CRYSTAlS
HC1BU_
10MHz .. ..• 1.35
21MHz ..... 3.15

22M'" '"'' 3.25

24.666MHz 1.45
31.333MHl 3.25
38.666Mttl 3.25
39.BMHz ... 4.95
42MHz ..... 3.25
SOMHz ..... 3.15
116MHz .... 3.15

IMOOES

" """,,2~

4068 "", "",II

51..1621.. ... 7tI
Sl1640 .... 51'
Sl6<40 " , ,, 4tO
SP8629... ,, 32'1

run

z.

4015

CA358 '" "" ,43
CA3280E ... .. 70
CA3140E .... .40

1fJ77
,,21
4078 """",,21
4093
,22

~503

""""" ..
4541 .......... u
~555 """,,,111
40105 ... .. 1.•
7~ ..... •
............. ...... 5.71
_
Bel07 "" ",,14
BCl08 .. . .. 14

BCt09
... u
Bf180 ........ 42
Bfl 99 "
", 11
Bf200 "", ", 51

Bf'Z2~

Bf241 ....""
... •.
Bf2448 "",,,41
Bf256 " "",, 42
Bf256t "",,42

8f96L ..... 71

SAI85 ........ 1.
lN914 ........ 15

Bf981 ...... •
BFY90 ........•

lN916 ... ..... 11
lN4001 .........
lN4002 .. .....•

8SX2O ........•
J304 .........115
J309 ..... . .•

l=
:l t;.\'
liiiL ::
0A<7 """",14
VN10lM " ""IS

=:

OA90
,11
2NJ05S, "",,56
~ ,, ____
2N3866EQuiYalent '" " """ " """.

,:,::l:

""';g

PRICES DO NOT INClUDE VAT WHICH SHOULD BE ADDED TO THETOTAL ORDER VALUE
AND PIP CHARGES, PIP = 70p UNLESS SPE'CIFIED, ARTIClE REPRINTS SOp (IF REQUIRED), ALL K~TS
ARE COMPLETE (LESS BAnERIES), UNLESS SPEC ~ F I E D ~NCLUD~NG PCB, CASE, ALL COMPONENTS,
CONNECTORS AND HARDWARE, AlL COMPONENTS ARE NEW AND TO FULL S PEC ~ F~CATlON ,
CHEQUE. P,O.• DR ACCESS TO:

CPl. ELECTRONICS. 1 SooIIIdtI. Close. Hemll...... _I........
TSl9HE
TEl: 0642 591157,
Other kits are available plus a wide range of components etc.

ACCESS, MAIL DR TElEPHONE ORDERS WRCOMED. FREE PRICE
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B.N.O.S. PRODUCTS
70CM LINEAR AMPLIFIERS

2M LINEAR AMPLIFIERS
·New Unear 3w input 25w output ....... 14.75

L144-3-25

== 1: = : : : :

t::~n~

lP144-3-50
lP144-1G-50

RF FILTERS

·New Unear lw input lOw oU1put ....... 14.75 F50-UU
F7G-UU

L432-1-10

~~

~

50MHz Low Pass Finer
70MHz Low Pass Finer
144MHz Low Pass Finer
144MHz Low Pass Finer
432MHz Low Pass Finer ..

Fl44-lAJ
Fl44-lJN
F432-lJN

UoearlPreamp 3w input 5(N; output .. . 131.111
UnearlPreamp lOw input 5(N; output ... 131.111 LPM432-3-100 UnlPreamp!Met 3w i/p l00w OIp ........ 395-111
LPM432-1G-l00 UnlPreamp!Met lOw i/p l00w OIp .. ..... .111
LPMl44-3-100 UnearlPreampIMe1er ~ ilp l00w OIp ... 235.111
LPMl44-1G-l00 UnearlPreamp!Meter lOw iIp l00w OIp 2D5.111
12J1lA
LPMl44-1G-180 Unear PreamplMeter lOw ilp 1BOw OIp .355.111
12112A
·New Unear 3w Up 25w OIp ... ........... 14.75 12J25A
LPMl44-25-180 Unear/PTearnpMeler 25w iIp lBOw 0Ip 3115.111 003-25
12140A
lP5O-3-50
UnearlPreamp 3w Up 5(N; OIp ........... 138.111 12J5E
lP5O-1G-50
UnearlPreamp lOw i/p 5(N; OIp ......... 138.111 121101'
l2J2OE
LPM7G-1G-l00 UnlPreamplMet lOw iIp l00w 0Ip ...... 235.111 LPM5G-1G-l00 UnerlPreamplMet lOw ilp l00w 0Ip .... 235.111 12130E

......... 29.95
......... 29.95
.... . 29.95
......... 35.35
.. 35.35

POWER SUPPLIES

6M LINEAR AMPLIFIERS

4M LINEAR AMPLIFIERS

13.8V
13.8V
13.8V
13.8V

6A cont 7A max ............... .... ......... 18.211
12A coni 15A max
......... 129.95
25A coni 30A max
......... 193.211
40A coni 50A max
......... 423.211

·New 13.8V
·New 13.8V
·New 13.8V
·New 13.8V

5A cont 6A max
lOA coni 12A max

.... . 51.50
.......... 97.15
...132.25
........ 195.50

2M coni 24A max .........
30A coni 35A max .

CUE DEE PRODUCTS

VHF/UHF ANTENNAS

STACKING FRAME KITS

VHF-DUO

6/5 Ele 6d Bd ..

4144A
4144AE

4 eIe BdBd SD239 .................... ..... . .... 21-45
4 eIe end mount BdBd 50239
.... 21.•

10144A
10144AN
10Xl44A
10Xl44AN

10 eIe
10 eIe
10 eIe
~O ele

15144A
15144AN
15XI44A
15XI44AN

15 eIe 14dBd 50239 ..
. . '" .13..
15 eIe 14dBd N lemale ........................ 18.211
15 eIe crossed 14dBd S0239 ................ ...!II
15 eIe crossed 14dBd N female. . . .... ...... 110.40

17432AN
17X432AN
23432AN

17 eIe 14.5dBd N female ....................... 51 _75
17 ele crossed 14.5dBd N female .............. 82..
23 eIe 15.5dBd N female ....................... &3-25

. ..... ....... 129.95

11 .4dBd 50239 ..... ........... .......... 50.&0
11.4dBd N female ..
. ....... .. ....... 51.50
crossed 11.4dBd S0239 . ............... 14.75
crossed 11.4dBd N 1emaJe .............. . .25

x 10 eIe horizontal

2
2
2
2

10144A4H
10144AN4H
15144A4H
15144AN4H

4x
4x
4x
4x

2x
2x
2x
4x
4x

4144
10144 ..
15144 ...
10144 ..
15144 ..

7162
23S2
17S4

2
2
4
4

17432
23432
17432 ...
23432 .

x
x
x
x

MONOBAND YAGIS

............................ ..... 39.10 27G
....... 59.. 37G

7MHz 2 eIe 5.6dBd ............. ... ....... .... 5II1.!II
7MHz 3 eIe 7.OdBd
: .......... 8&1.35

. ....... 66.111

14MHz 3 ele 7.OdBd
..... 216.211
14MHz 4 ele 8.OdBd
.......... 241.55
14MHz 4 ele 8.OdBd ........ ..... ........
. ... 294.40
14MHz 5 ele 9.OdBd .............. ....... . ...... 364.55
14MHz 6 ele 10.OdBd ................ ... ............ 515.211

. ....... 1119.25 314G
....... 123.11i 414G
414
... 39.10 514G
........ 40.25 614G

......... 59..

..... &3-25 321
421
521
621G
721G

21MHz 3 ele
21 MHz 4 ele
21 MHz 5 eIe
21 MHz 6 eIe
21 MHz 7 eIe

7.OdBd ..
. ..... 148-35
8.OdBd .............. ..... .... ... .... .169.11i
9.OdBd ............. . ....... ......... .2&4.50
10.OdBd
... 331.211
10.3dBd .......... .... ........ .... .... 416.30

2 x 4144A & 4144AE ...... ..... ........ ........ .... 12-45 328
428
528
10L2 2 x 10144A ..
. ......... : 14.15
628G
10L2N 2 x 10144AN ...... ....... ..... .. .. .......... . .. 111.65
628
IOL4 4 x 10144A ............... .......
. . .. .112-111
10L4N 4 x 10144AN ..
. ........ 129.95 728G

28MHz 3 eIe
28MHz 4 ele
28MHz 5 eIe
28MHz 6 eIe
28MHz 6 eIe
28MHz 7 eIe
28MHz 9 eIe

7.OdBd ..
. .... ...... 93.15
8.OdBd ..
. .. ... .. 116.15
9.OdBd .
. .. 161.111
10.OdBd ................ .. .......... ...2D1.111
10.OdBd ...... ........ ................. 241.55
1O.3dBd .............. ................. 309.35
10.6dBd ..
. ... ....... 416.30

23S4

PHASING HARNESSES INCLUDING
POWER SPLITTER
4L2

928G

STACKED SYSTEMS
10144A2H
10144AN2H
15144A2H
15144AN2H

452
lOS2
1552
10S4
15S4

..... 221.85

.......... . n.1Ii
........... 17.40

~lliN ~ ~ ~~~~

x 10 eIe horizontal .... ...... .... .. ....... ..• • 15L4 4 x 15144A ..
x 15 eIe horizontal
...... 211.15 15L4N 4 x 15144AN

DUOBAND YAGIS

. .. ... 112-111 DU02G

15144A8H 8 x 15 eIe
.. .. .... 143&.35
15144ANBH 8 x 15 eIe
... 1511.10 2-144
15144A1BH 16 x 15 eIe
.... 3382.15 2-144N
15144AN16H16 x 15 eIe ...... .... ... ....... ......
. .. 3486.111 4-144
4-144N
17432AN2H 2 x 17 eIe horizoo1al
.......... ..1...35 6-144
17432AN4H 4 x 17 eIe ..................... .. . . ....... .. ... 334.65 6-144N
17432ANBH 8 x 17 eIe ...
. ............ 583-11i 8-144
17432AN16H16 x 17 eIe ..................... .. ............. P.o.A- 8-144N

....... ... .483.111
14121MHz 5/4 ele 9/BdBd
.... 129.95 DU03
21128MHz 4/4 eIe 81BdBd .
. ..... .... .2&4.50
DU04
14121MHz 4/4 eIe 8I8dBd .
. .............. 42&.65
x 17432AN
.... .. .. 10.15
x 17432AN .... ........ ....
. ........ 1119.25
x 23432AN ...
. ........ .. 10.15
x 23432AN ..
................ .. ...... .... 1119.25 VA40
7MHz inc guy wire & ground mount ............. 93.15
2VA40 7MHz full 114 wave, complete .................... 323.15
VPJ'fJ
3.5MHz inc guy wires & ground mounl ......... 324.30
2VPJ'fJ 3.5MHz full 1/4 wave, complete ...... ............ 19&.95
2 way 144MHz S0239 .
.. 31.96
2 way 144MHz N female
............. 42.55
4 way 144MHz 50239 ............. ... ............ 41.40
4 way 144MHz N female ...
. .......... 48-30
6 way 144MHz SD239 . . .. .
. ........... 51.50 ICI44 10 x 144A & 15 x 144A ..
.... 31.95
6 way 144MHz N female .. ......... .. ...... . ... 91.40 ICI44N 10 x 144AN & 15 x 144AN ...
..... 52-!II
8 way 144MHz SD239 . .
. .. . ..... 63.25 1C432N 17 x 432AN ...
.. .. 51.15
8 way 144MHz N female..
. ...1OD.1Ii

23432AN2H 2 x 23 eIe horizontal
............ 212-75
23432AN4H 4 x 23 ele .................... ..... ............ 319.50
23432ANBH 8 x 23 eIe. .
.. ........ &45.15
23432AN16H16 x 23 eIe
... ....... P.o.A-

2 way
4 way
6 way
8 way

x 15 eIe horizonlal .

. ... ... .... 213.25

17L2N 2
10 eIe ..... ... ........ ... ... ..... . ...... 405.95 17L4N 4
10 eIe
......... ... .W.35 23L2N 2
15 eIe
........... 501.40 23L4N 4
15 eIe
.......... .... .............. m.1Ii

VERTICALS

POWER SPLITTERS

2-432N
4.432N
fi.432N
9-432N

PHASING HARNESSES FOR
CIRCULAR POLARIZATION

432MHz
432MHz
432MHz
432MHz

N female
............ 34.50
N female ..
. .... ...... 41.40
N female
. . .. 83.95
N female ................ . . ..... 93.15

PKW PRODUCTS
2GP58
144MHz 518 groundplane 3.2dBd ..
. ..... 39.10
2GP258 144MHz 2 x518 groundplane 5.7dBd ......... .. . 10.15
7GP58 432MHz 518 groundplane 3.2dBd ........ ...... 31.10
7GP258 432MHz 2 x 518 coIinear 5.7dBd .
.. ...... 59..

HF DIPOLES

SHF ANTENNAS
SHF
SHF
SHF
SHF

HF MULTIBAND BEAMS

VHFIUHF ANTENNA'S

DP 01
DP 02
DP 03
DP 04
DP 05
DP. 06

SHF PRODUCTS

lHF
lHF
lHF
lHF
lHF
lHF
lHF

IE
2E
3E
5E
6E
7E
BE

1 eIe
2 eIe
3 eIe
5 eIe
6 eIe
7 eIe
8 eIe

(dipole) 14121128MHz ..
. .. 83.95
14121128MHz .............. .. .............. 213,!II
14at128MHz ............................... 2&4,50
14121128MHz .............. " ............... 384,10
14121128MHz .............. " ... ............ 511,55
14121128MHz ................................ 141.15
14121128MHz ................................ 178.60

3.5i14MHz
.. 59.. SPO 2E 2 eIe Spider Quad 14121128MHz ................... .25
3.5i7MHz
................. 59••
1.817MHz ..
.. .. 59.. LPO 12E 12 eIe log Periodic 13-3OMHz ................ ... 91 ..11i
1.813.5MHz .......................... .. .............. 101,211
14121128MHz ...................... ......
.. .. 10.15
1.813.5i7/14121I28MHz
...... 110.40 GP 3B 14121128MHz ...................... .................... 111 ,65

HF GROUNDPLANE

9644
9667
1693
2320

1296MHz 44 ele
.... .. 123.11i
1296MHz 67 eIe ....................... " .... .. 141.35
67 ele (me1eosat) ...................... " ...... 1&1.!II
2300-2350MHz 67 ele .......................... 2112.40

HOW TO ORDER
By Phone: using your Access or VisalBarclaycard
By Mail: Cheque, Pos1aI Orders or Cred~ Card
Or from your local BNOS Authorized Dealer
Post, Packing & Insurance
should be addled to order totals as below
3 Worl<ing day delivery service
BNOS products are free of charge on this service
other products as below
Orders with a value less than £50 add £2.50 to total
Orders with a value more than £50 add £5.00 to total
Orders with a value more than £250 add £7.50 to total
Next day delivery service
BNOS products add £7.50 to order total
Other products add £10.00 to order total

~

a!:l

COAXIAl. CABLE: POPE Hl00... BOp p/metn. RG213 (UR67) .. 62p plmeIre

ElECTRONICS

Mill Lane, Stebbing, Dunmow, Essex, eM6 3Sl.
Tlx: 817763 BNOS G
Tel: 0371-86681
EAO.[
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SITUATED AT SOUTHERN END OF M23 ;

Icom
Kenwood
Kenwood
Kenwood
Yaesu
Yaesu
Lowe

ICR71
R2000
VC10 V.H .F. Converter
R5000
FRG8800
FRV8800 V.H.F. Converter
HF125

Kenwood
Kenwood
Kenwood
Kenwood
Kenwood
Kenwood

TS940S
TS930S
TS440S
TSl40S
TS830S
TS530SP
FT980
ffi57GXII
ffi67GX
ffi47GX
IC735
IC751A

825.00
595.00
161.94
875.00
639.00
100.00
375.00

.

(- I
(- I

;

(2.001

Kenwood
Kenwood
Kenwood
Kenwood

(2.001

Kenwood
Kenwood
Kenwood

(-I
(- I
(- I

Kenwood
Yaesu

Yaesu

Yaesu
Yaesu
Yaesu
leorn

Icom

1995.00
1695.00
1138.81
862.00
1098.00
748.00
1785.00
969.00
1550.00
659.00
949.00
1465.00

(- I
(-I
(-I
(- I

Yaesu
Yaesu

(-)

leom
leom

(- I
(- I

leom

(-)
(- I

Icom

(- I

Icom
Icom

TH21 E Handheld
189.00
TR751E 25W multimode
599.00
TS711 E base station
940.00
TH205E Handheld
215.26
TH 21 5E Handheld
252.13
TW41000E 2mf7Ocm FM Mobile 499.00
TM221ES 45W Mobile
317.00
TH 25E Handheld. New Model £258.00
FT29011 Portable multimode
429.00
FT23R + FNB10 Handheld
255.70
ffi36R Multimode VHF/UHF Base
complete with 2m, 70cm and
duplex
1450.00
IC2E Handheld
225.00
IC02E Handheld
299.00
IC2SE 25W mobile
359.00
IC275E base station inc PSU 1039.00
IC3200E 2mf7Ocm FM mobile 556.00
IC Micro II Handheld
239.00

(- I

(- I I

..

EASY ACCESS TO M25 AND SOUTH LONDON

.

(-I
(-I
(-I
(-I
(-I
(-I
(-I
(-I
(-I
(-I
(-I
(-I
(-I

(-I
(-I
(-I
(-I

•

;

MC 50
Desk Microphone
46.08
MC60A Desk Microphone with Pre-amp
88.22
MC 55
Mobile Microphone with Control
Box
52.67
MC35S Hand Microphone 4 pin
21.n
MC43S Up/down Hand Microphone 8 pin 22.22
MD1B8 Base Micr0p'hone TH21
79.00
LF 30A Low Pass Filter 1kW
32.26
SP40
Mobi Ie Speaker
21.116
HS 7
Miniature Headphones
15.80
YH 77
Light Delu xe Headphones
19.99
HS 5
Deluxe Headphones
37.54
CS 100 Mobile Speaker
13.50
VS 1
Voice Synthesizer Module
32.26
VS 2
Voice Synthesizer Module
32.26
GC5
Icom World Clock
43.00
CD600
CWIRTIY Decoder
215.14
KPC2
Kantronics Packet Communicator 159.00
Kent
Morse Key Kits
29.50
Kent
Twin-Paddle Morse Key Kits
38.50

.

(2.001
(2.001
(1 .001
(1 .001
(1.001
(2.001
(2.001
(1 .001
(1 .001
(1 .001
(1 .001
(1 .001
(1 .001
(1 .001
(2.001
(2.501
(2.501
(2.501
(2.501

70cm TRANSCEIVERS

.H.F. SCANNING RECEIVERS
Icom
Yaesu

A.O.R.
Signal
Sony
Sony
Son

ICR7000
FRG9600M 6O-950MHz
AR2oo2
R535 "Airband "
Air 7 handheld
PRO 80 New Sony Receiver
WIN 18 Airband Receiver

(-)
957.00
(-)
509.00
487.30
(- I
(- I
249.00
249.00
(-I
349.00
(-I
175.00 (2.001

..

HFCl HF Converter
Discone Antenna 3O-SOOMHz
AH7000 Antenna 25-13OOMHz
Yaesu
Yaesu
Kenwood
Kenwood

49.00 (1.001
32.16 (3.001
82.00 (3.001

FRD700 Short wave listening
59.00 (2.001
FC757AT
(-I
349.00
AT230
208.67 (2.501
AT250 auto
(-I
366.00

KENWOOD TW41000E
FM DUAL BANDER
REDUCED TO £499.00

URM67
UR76
UR70
UR95
4mm

low loss coax 50 o hm
50 ohm coax dia. Smm
70 ohm coax
50 ohm coax dia. 2.3mm
Po lyester Guy Rope (400kg)
5Omtrs. 16 swg hard drawn copper
750hm Twin feeder light duty

3000hm Slotted ribbon cable

per metre
per metre
per metre
per metre
per metre
w ire
per metre
per metre

0.75
0.30
0.35
0.40
0.25
6.95
020
0.32

(0.251
(0.101
(0.101
(0.101
(0.101
(1.501
(0.101
(0.101

GOODS NORMALLY DESPATCHED WITHIN 24 HRS - PRICES CORRECT AT TIME OF GOING TO PRESS - E&DE-MAIL ORDER AND RETAIL

BREDHURST ELECTRONICS LTD

HIGH ST, HANDCROSS, W. SX. RH17 6BW

(0444) 400786

TEN NA MAS T:...;,

J-

SCOTLAND

MOBILE, PORTABLE,
WALL MOUNTED OR
BASE MOUNTED

AUDIO FILTERS
MODELS FL2, FL3, FL2/A
Model FL3 represents the ultmate II'! audio filters for
SS8 and CW. Cornected II'l senes WIth the loudspeaker. It
gives vanebleeJCtra selectNity better than a whole bafW: of
e~ crystal filters. In additIOn it contains an
automatIC notch filter which can remove a " b.Iner~ "
eI by ItSelf . Model FL2 IS exactJy the same but WIthout the
auto-not.ch. Any eXlStlng or new Fl2 can be l.IPiT8ded to
81"1 Fl3 by 8dding Model FL2/A CIJI'lVeI"SIOO kit, whdllS 8

)

. ~, I'i" •• ',.
-'''

•.. ,· ........ >o.,..,r,H~~~,PI..

stBr'd-alone auto-notch unit. Ost.mg filters l~tIy
Blow conttnued copy when otherwISe 8 QSO would have to

b o _.

FL2£8• •70

FL3£129.37

F1.2AE39.87

ACTIVE RECEIVING ANTENNAS
Ostong actIVe anternas are Ideal for modem broadband

c:onYI"II.ricet receIVer'S - especiafty W'here space IS
limited .

•

\

!
!

o

TENNAMAST
SC0

1

L

AN

O

. 24 HOUR
ANSWER SERVICE

TENNAMAST ARE FAST BECOMING THE NAME FOR
WIND-UP TILT-OVER MASTS . THEY ARE: EASY TO
OPERATE - SAFE TO USE - SLIM AND ELEGANT SUITABLE FOR HF & VHF. DESIGNED AND BUILT
PROFESSIONALLY BY ENTHUSIASTS FOR ENTHUSIASTS. WRITE OR TELEPHONE FOR MORE DETAILS .
DESPATCHED NORMALLY WITHIN 7 DAYS .

81 MAINS ROAD BEITH AYRSHIRE KA15 2HT.
TEL:
3824 GM60Al. GM4VHZ,

• h91Iysensitlve (comparebletofull-sizedipol6s).
• ~coverage ( beIow2()()kHztoover30 M HzI ·
• needs no turwng, matching or other adjustments,
• two versions AD270 for indoormounting or AD370

[illustrated) for outdocruse .
• verycompect. 0IlIy 3 rnetres overaMlength.
• professional performance standards .
• both rdJde mains power unit .
A0270£51.75 AD37D£I •. OO

R.F. II A.F. SIGNAL GENERATORS. Marconi TF995/A2 gen purpose 1.5 to 220 MCiS in 5 bands
AM/FM Mod at lKc var & metered DIP int crystal check, In table case size 13 x 17 x S" good class
sig gen checked with book. £115. USM-44 USA high grade narrow band AM Sig Gen 10/420
MCis in 5 band mod at 400/1Kc var olp at 50 ohm , RF & Mod meters, for use on 230v tested .
£95 . Services CT433 Audio 15c to 50Kc sine olp at 5 & 600 ohm up to 25v in table case size
13 x 9x7" tested . £38 also CT439 Sine 10c to 100Kc mains or battery, var & metered olp up to
3v into 600 ohm neat unrt in case size 8x 10 x 8" tested wrth connec. £65. HAND GENYS Army
non olp 12114v DC stab at 1 arne tested. £24 .50. AERIAL SWT. type J for use with R11551
T1154 inst good cond o £16 .50 . ARIACS. 240v var 01270v panel mt 2 amp £1S.50 4 amp
£24 .50 . SPEAKER UNIT. Army type AFV spk 2. 5 ohm in case 5W' dia 3W' deep new cond o
£8 .50. POWER UNIT general purpose bench p.u. for 2001250v DIP nom 250v DC at 250Ma &
6.3v at 5amps in neat case size 10 x 10 x 10" fu sed & swt tested £26.50. MAINS ISOL TRANS
fo r 240v 500 watts cased. £18.50 . AVO MOD. 8 gen purpose 20K meter tested . £48 . COMM
RECS Racal Mod RA17 Mkll gen purpose 500Kc to 30 Megs in 30 bands, var selec 6 pos, Tun
meter, int spk , Ae trim & Men BFo elc high grade Rxc tested with book. £188 also RA17L later
version . £235 . TIMER panel mt mech timer 0 to 8 min as 1p Clo contacts. £8.50 . W. METER
HEAD absorbtion type 1.9 to 5 Gz with Oet DIP with charts . £24 .50. CRYSTALS sets of mixed
crystal s in range 2.518 .5 MCiS types Hc6 & HC25 approx 34 crystal 28 freq new.
Above prices include Caff/Postage & VAT. Goods ex equipment unless stated new.
SAE WIth enquiry or 2 x l8p stamps for Ust 412. Phone If wishing to call.

MORSE TUTOR
n-e~ effectNemethadoti"rvovilQand~

Morse Code profoency. Effectiveness proven by
thousands of users world-wide.
• Practice anywhere , anyti'ne at '(CU' COI'lV'eOIeflCe.
• Generate 8 random SU'eaITI of perfect Morse in rIVe
chat'ecter~ .

• D 70 ' s~ " OELAY "controi alclwsyoutoleameach
d"laracterwith ItS correct high speed SCUld. Start With
e b'1g delay between each character and as you
~redtcethedelay. Thespeedwrthlneacn
c:hat'8cter ajways remains 9S set on the 1Ildependent..

"SPEED" control.
• FeatLres: long~febettef\loperlttlOl1. compactSlZ8.
buIt-in la.Jdspe.eker pUs persmaI earpece.

£5'.35
Ou,. full caulogue plus further detaila of sny
product..,.. even.tIM f,... on r-.qunt. 0.1.,.. In
~tcou",,,,,,, pi......nd fa,. I. ..
Credit; urds Kcepted.
Goode norm.Uy deapetched within 3 deys
wbi.ctto ev.UabUity. AU prices inclu.V.A. T. P+P.
Datong ElectrOnics Limited. Department PW Clayton Wood Close West Pari< . LEEDS LS16 6QE
kl {OS3?] 7448?? [? lines!

A.H. SUPPLIES

Unit 12, Bankside Works, Darnall Road, Sheffield S9 5HA
Phone:444278 0742
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ALINCO - THE NAME THAT MEANS VALUE!
DUAL BANDER

** 252M170cm
I£449!
Watts
* Full Duplex
* Built-in DiplexerlDuai VFO
* Small size/21 memories

The ALX-2E is a truly
pocket transceiver. Capable of
3 watts output it covers
the full 140-15OMHz using the
familiar thumbwheel dial.
Features include memory
channel, scanning, priority,
battery saver, tone-burst,
600kHz shift etc. Supplied
complete with nicad pack, AC
charger, 12v DC charger,
and helical. Accessories
available include case, car
cigar adaptor, headphone!
mic, various batt. packs etc.

....J

L ._ _ _ _

What can you say about this transceiver other than praise? The new ALI NCO ALO-24E has
brought the cost of dual banders down to a price that makes it a serious option to the 2 metre only
rig. Just think of the pleasure of being able to select 2m or 70cm at the press of a button. No
aerial switching (duplexer built in) and full duplex operation. The ALI NCO actually has two
completely separate transceivers built into its small case measuring 5.5" x 2" x 6.5". It has all the
features of the AlR-22E (see below) at a huge saving over its competitors. We could mention the
optional extended receiver coverage of 138-174MHz & 420-454MHz at no extra charge, but then
everybody would want one! So we thought that we'd simply invite you to send for the full colour
brochure instead.

THE RADIO COSTS

£249
THE SCANNER COMES
FREE!

138-174MHz
* 25 Watts FM ** Rx
Mini-size
* 21 Memories
ALiNCO products are hitting the market in a big way. And the ALR-22E must rank as today's best
buy. When you buy the ALR-22E you don't just purchase a 2 metre mobile, you purchase a vhf
scanner as well. For no extra cost we will extend the frequency coverage to 138-174MHz on
request. All this for a price that puts the competition in the shade! Features include 21 memory
channels, programmable scan, priority channel options, programmable splits, reverse repeater
button, dual speed scanning, optional delay, back-lighted LCD display, dual vfo, lithium battery
back-up, 25112.5kHz steps, mini size measuring 5.5" x 1.5" x 6.5", up/down microphone control,
quick release mobile bracket plus mounting hardware, superb sensitivity, 5 watt low power
position, manual or electronic tuning, 12 months parts and labour warranty etc. With a
.specification like this we suggest you phone for colour brochure,

The new ALiNCO amplifiers
are great value. Compact, reliable and low priced. Now you
can boost the power of your
hand-held wjthout boosting
your overdraft!

ELH 234)02
1-3 & 5w i/p 30w out

ELH260D
1-3w i/p SOw out

Gasfet pre-amp
Vol or PTf
Full protection
£75.00 inc vat

Switch pre-amp
Vox or PTf
Output meter
£119.00 inc vat

CLP 5130-2
lOS-1300Hz
These antennas cover the complete range to
1300MHz with a VSWR better than 2:1. They can be
mounted vertically or horizontally w ith the hardware
provided. And with a power handling capability of
500 watts they are equally at home transmitting or
receiving . Forward gain up to 12dBi & 13dBi and
front to back ratios of 15dB are achieved respectively.
Modell £179.00. Model 2 £89.00. Carriage £3.00.

DON'T BUY MAIL ORDER
UNTIL YOU'VE HAD
OUR CARRIAGE FREE

The complete kit comprises:
Receiver (150kHz-30MHz); Active aerial; Stereo
'phones; AC supply module, Frequency Handbook,
and hard carrying case. Tests show it to be ultra
sensitive! Size: 4.25" x 3" x 7/S". Limited stocks
available now.
£249 carriage free.
AMlSSB Pocket size 150KHz-30MHz
AMlUSBlLSB all band + Airband VHF
108-174MHz hand-held plus b'cast
HFNHF AMlSSB handheld plus b'cast
Active antenna for 760012002
VHF antenna with 50ft coax
Mains AC adaptor Air7/PRO 80
Ni-cad battery pack
DC car
all models

WATE~S~~

&

HF OCEANIC AlRBANO COMMUNlCAllONS
Published December, 1987
Tune into the exciting World of long distance airband
communications. Hear aircraft navigating the world's
oceans; air and sea rescue in action; flight crews
talking back to base; instant weather broadcasts
from all corners of the world. It's exciting, and this
book will tell you exactly where and when ~ all
happens.
£3.50 plus BOp post.
UK USTENERS CONAOENTlAL FREQUENCY UST
New 5th edition. Available April 1988
Everything you have ever wanted to know about the
short wave services. Who uses them, their frequencies, callsigns and times. Ws all in this book. 150
pages and some 7,000 entries plus editorial covering
aerials, receivers, RnY, FAX, TOR etc. A genuine UK
publication based on the very latest information and
monitoring. NOT AN AMERICAN COPYI 'Includes
civil & military aircraft. press and meteo .• embassies.
maritime, emergency, broadcast, weather, beacons
etc. Available April 1988. £6.95 plus £1 postage.
THE COMPlETE GUID£ TO VHF/UHF FREQUENCIES

NEW! SONY SW-l
Micro Short-Wave
Receiver (+ FM Stereo)

76000S
20010
AIR-7
PR080
AN-1
AN-3
ACD-4
BP23
2A

BOOKS BOOKS BOOKS!

~::'TANTON

£169.00
£329.00
£247.00
£329.00
£49.00
£45.00
£16.95
£16.95
£16.95

QUOTE ON ALL MAJOR
ITEMS OF HAM GEAR!
Huge stocks of:
Kenwood, Yaesu, Icom,
Alinco, Sony, Welz, Adonis,
Revex, Microwave, BNOS,
Datong, Jaybeam, Toooa,
AOR, Signal, SEM, Kenpro

Covering the range 26 to 47000MHz, this new edition
provides full details of frequencies used within the
UK. Covering emergency services, aviation, marine,
PMR. beacons and repeaters, weather, space etc. The
pages are full of all the information that you need in
order to perate your scanning receiver. 90 pages
crammed with frequencies, both simplex and duplex, plus editorial on all that you should know about
VHF/UHF monitoring. £5.95 plus £1 post.
VHF/UHF AlRBANO FREQUENCY GUIDE
A complete list of all the aviation frequencies for both
the military and the civil services. Frequencies are
listed under airport/airfield headings and includes
details of airways and company frequencies. Also
supplied w ith the book is a list of all the recent
changes to UHF and VHF frequencies that have taken
place. Includes editorial and photographs etc. A must
for the aircraft enthusiast. £5.95 plus £1 post.
THE SECRET OF LEARNING MORSE CODE
Here's a book that takes the problem of leaming
Morse by the scruff of the neck and exposes the
myths and mysteries that surround this most valuable skill. The author, Mark Francis, takes you simply
but thoroughly through the whole learning process
and shows that with his method you will quickly be
able to read Morse code. long overdue, the book is
written in a non technical language which makes it a
joy to read. Mark Francis covers all aspects of the
subiect and provides some very valuable tips on the
best ways to learn and improve your code. And once
you have learnt the code you can test yourself with
the sample tests at the back of the book. There is
even a chapter that tell you exactly what you should
expect when you take your seat in the examination
room for your RAE Morse test. As one readers said,
" it's the most comprehensive book available on the
subiect today." £4.95 plus £1 post.

RETAIL & MAIL ORDER:- 18-20, Main Road, Hockley, Essex SS5 40S.
Tel: (0702) 206835, 204965
RETAIL ONLY :- 12, North Street. Hornchurch, Essex RM11 10X.
Tel : (04024) 44765
Visa and Access by telephone. 24hr. Answerphone.
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WRITE ON ... the page where you have your say
Join the RSGB!

North of Watford

I think that it is time for all
radio amateurs, licensed or
not, to consider joining or
rejoining the RSGB. Many
legitimate objections may be
raised about the Society's
methods-I particularly
object to the idea of
candidates for election to
Council not being allowed to
state their intentions if
elected, but it is the only
recognised negotiating body
for amateurs.
With the present tendency
to sell off all saleable assets,
the radio spectrum that we
currently occupy is under a
real threat . To present our
position to the DTI, the
RSGB needs to have the
largest membership
possible. Public opinion is
unlikely to have any positive
effect on our side . To most
members of the public we
are all Tony
Hancocks-people who
listen to some repeaters
may have an even lower
regard for us. If we lose
frequencies it will be too late
to complain.

As one of the minority of
RSGB members who
attended the 1987 Annual
General Meeting, I was
pleased to hear that Council
are to consider venues other
than london for future
AGMs . I have written to HQ
suggesting a suitable venue,
but have so far received
nothing beyond a simple
acknowledgement. I would
therefore beg some space in
PW to conduct for my own
interest a poll amongst
readers .
My proposition was that
the meeting be held in the
main hall at Cleckheaton
Town Hall, which is located
within a mile of Junction 26
of the M62, alJd is
reasonably central to the UK
(note, not just England) .
The capacity is 377, well
in excess of the usual
turnout, and a big point in its
favour is a cost of only £70
inclusive of coffee lounge
and bar areas, surely well
below the cost of the
previous venue .
Through your magazine, I
would like to ask RSGB
members who would be
interested in attending an

D. W. Mepham G4ERA
Fairlight. Sussex
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venues. From Poole to
Cleckheaton takes something
in excess of six hours by road,
and similar problems would
be experienced by members in
many other parts of the UK.
By all means let's find out the
response to Cleckheaton. but
the Society should be looking
at a network of sites, each in
an area where there is a
concentration of members,
and with perhaps no more
than a three-hour drive at
most between one venue and
its neighbour for another
year.-Ed.

AGM at this venue, or who
support my proposal, to
simply send me a OSL card
or postcard for ease of
counting, so that I may judge
interest. All replies will be
treated in the strictest
confidence.
Martyn Bolt G4Su/
112 Leeds Road, Mirfield
West Yorks WF14 OJE
Though Cleckheaton may be
central to the UK, I do not
think that this makes it any
more than just one candidate
for a list of regional AGM

LAUGH WITH BARTHES

Q-Code
Curiosities
It has long been a common
practice in amateur radio to
use the telegraphy O-codes
when speaking in the
telephony modes, using
them as nouns instead of
phrases. This is often a
useful shorthand and does
no harm.
A curious and less
satisfactory habit has grown
in which the same O-codes
are reflected back into c.w.
working without their full
original meanings . For
example, it has become
normal to send' 'My OTH
is", forgetting that OTH
itself means "My location
is" and like most other 0codes can be turned into an
enquiry merely by adding a
question mark. It sounds
especially odd when the
redundant words are added
by an operator who does
not normally speak English
anyway.
One significant lack in the

O-code is an accepted
abbreviation for "What is
your name? j"My name
is .. . " . Is there any
generally recognised code
for this-if not, how about
OTN?
Bob Pearson G4FHU
Bourne, Lincs
It's another case of hijacking,
I'm afraid! The international
Q-code ORA means "What is
the name of your vessel (or
station)?"j"The name of my
vessel (or station) is ... ", but
radio amateurs stole it for the
name of the old European
Locator System. It's a bit like
ORK, which officially means
"What is the intelligibility of
my signals?"j"The
intelligibility of your signals
is . .. (on a scale of 1 to 5)",
.but has been adopted in some
amateur circles to mean
loosely "cash" or "bankbalance", usually when
talking of buying a new rig!
Incidentally, QTN? is
already used, meaning "At
what time did you depart
from . . . (place)?".-Ed.

Et Tu, Brute!

black boxes have the
capability. However, this
I have been reading with
would have to be very
interest the letters
quickly followed by access
concerning the abbreviation
to these bands by interested
"ES" for " and".
listeners for transmission
I sailed my final trip in the
purposes, with a suitable
Merchant Navy 13 years
technical examination but
ago, as a Radio Officer, and
without Morse testing .
did not listen seriously to
Whether one likes it or not, ,
Morse again until I obtained
it is indeed h.f. radio which
my amateur licence and
interests people but it is the .
joined a local club . I write
Morse test which drives
now because I am seriously
them away. Witness the CB
puzzled.
boom around 1979, many of
I am sure that whilst I
whose supporters rapidly
sailed under merchant flags,
gained "B" licences and
we used the abbreviation
then almost as rapidly
"ET" for "and". Can any
drifted to other, perhaps
other reader confirm this? It
even previous, pursuits: and
seems more logical to use
the surge of "ham" entries
"ET" , as this means "and"
after the war, when many
in French, and Latin too, and
had exemption .
is far more pleasant to the
Now, please! I well know
ears than " ES".
that many think Morse is a
S. T. Smith G 1ZPK
"Good Thing" and more see
Reading
it as a means of keeping
As an ex-seagoing RIO
people off 20 metres, but
myself, I can confirm that in
these are the converted.
commercial Morse operating,
Those you wish to bring in
"ET" is indeed the
to amateur radio will see
abbreviation for "and". I have
Morse as (roughly)
often wondered why the
antiquated, absurd, trivial,
amateur fraternity insist on
superfluous, vexatious,
expending all that extra wrist
useless and in the light of the
energy by sending "ES" ,
I
technology they know of
though I must admit it comes
almost barbaric - and
more naturally to me now on
horrid to learn. And you
the key than does "ET".-Ed.
cannot at once bring them in
to strengthen your grip on
the bands and keep the
bands clear of theml
Morse-less?
I think that home
construction of, and
I have not read beyond the
experimentation with, d.s.b.
January editorial because it
equipment is hard enough to
sent me to find out if my
long preserved Murphy A50 be interesting without being
impossible, at least it was
can still receive amateur
with ex-service bits.
transmissions as it did 50
years ago, which is what
Alex L. Dick GMOIRZ
first interested me in
Dundee
amateur radio . It can, but of
course only produces
So far as I recall, the post-war
sideband squawks now.
exemptions from the RAE did
I hasten to support the
not absolve anyone from the
suggestion of G2BZO that
need to know Morse.
d.s.b. 'phone operation be
Someone with an ex-services
encouraged on h.f. amateur
orsim#arquafifica#on
bands within the coverage
including Morse was totally
of s.w . broadcast receivers.
exempt. but those with only
There is no reason why
technical qualifica#ons
avoided the written RAE but
existing a.m . equipped
stations could not make a
still had to sit the Post Office
start at any time-many
Morse test.-Ed.
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WRITEON
Novice/Student
Licence
The letters in March PWare
interesting but leave me no
wiser. I can't see how a
novice/student licence will
necessarily increase the
numbers who take up
amateur radio as a long-term
active interest.
As I understand it, the
idea seems to be that the
existing RAE is a serious
barrier to significant
numbers of newcomers. Is
this really the case? I
suggest that the main
reason is more likely to be
one of cost, especially given
the high unemployment
among the younger people
- the very ones that the
RSGB now, very belatedly,
claims it wants to attract.
Furthermore, it is my
impression that there ' s a
significant proportion of
qualified amateurs who are
not active for the same
reason; extremely high
prices for equipment.
This raises an interesting
point. Will inactive amateurs
be allowed to use the low
cost gear which is

apparently envisaged,
although where it is coming
from no one can say.
I'm not opposed to the
idea of a student/novice
licence, but as ever, there' s
been no indication from our
dear, secrecy obsessed
RSGB just what they are
proposing, nor, as far as I
know, has any attempt been
made to canvas the views of
the ordinary members of the
Society.
Finally, a sombre thought.
What if the introduction of
an easier licence causes
existing members of the
RSGB to resign in protest?
K, Gardiner
Doncaster

Please Keep Off
No doubt the allocation of
specific frequencies to
polar-orbiting satellites is a
wasteful way of
apportioning the v .h.f.
spectrum, where space is
already at a premium. For 24
hours a channel remains free
only so that it may be used
for a few minutes every so
often.
No doubt, too, in the not

so distant future, digitalised
channel sharing techniques
will bring a more economical
use of the available
frequencies.
However, until that day
arrives, I do wish that those
few mindless or uninformed
licensed amateurs who insist
on regularly using the
UoSA T frequency of
145.825MHz for their
incessant chinwags, would
stop doing so.
Howard Barnes
Colchester

Plpesmoke?
I was interested to see the
Richard Marris G2BZQ
Kitchen Konstruktion item on
using plastics water pipe for
coil formers (PW March

Stop Press
The Government is to consider the introduction of a
short range radio system in
the band 933-935MHz.
Therefore the 934MHz CB
spec . MPT 1321 will be
withdrawn from 30 December 1988, to provide warning to both traders and users

1988). A friend of mine built
an h.f . rig from a Wireless
World design, in which he
used plastics pipe for the
p.a. coil, and it went up in
smoke! I had the same
trouble using pvc-insulated
bell wire twisted to make a
small "gimmick"
capacitor-it didn't like r.f.
Some water pipe is pvc
and some is glass fibre-the
latter may be alright. I think
that if you have a solid-state
p .a., it would be better to
use Paxolin. I hope Richard
won 't mind me stating this,
but it is a fact .
May I also say how much I
enjoy Practical Wireless. The
feature Battle of the Beams
was great.
John Tye G4BYV
Dereham, Norfolk
that no more sets should be
imported from that date.
" It is only fair that existing
users get a good life from
their sets," says the DTI.
Apparently, both the
934MHz UK Club and the
Personal Radio Club of Great
Britain have been consulted.
As to the date that 934 will
cease, we don't yet know.

card orders (Access, Mastercard,
Eurocard or Visa) are also welcome by
telephone to Poole (0202) 678558 . An
an~wering machine will accee~ your or<:ter
oUt of office hours.
..
'>
~mponents for our projects are usually
available from advertisers: For more diffiitems, 'a source will be suggested in
article. Kits for our more recel'lt pro-"F.niF·] .... ;..;,' ~,
are available from CPL Electronics,
from FJP Kits (see advertise:
The printed, circuit boards
from our PCB, SERVICE ,
of .tliis
";r:*,'
. issue)."
~.
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CHECK OUT THESE
ADVANCED FEATURES
I!"I' PLL Synthesized lUner
~ Full AM Frequency Range
150-29999 kHz

I!"I' 5lUning Functions : Direct
Frequency Key-in. Auto
Scanning. Manual Scanning.
Pre-Set Recall. Manual
Rotary lUning

I!"I' Able to pre-set 9 stations for
instant recall

~ FM Stereo listening through
headphones

I!"I' 12 separate Shortwave
Bands

~ Full AM Band for LW/MW/SW

I!"I' Sleep Timer with 9 choices1O·to 90 minutes

I!"I' Separate Bass/Treble
controls

I!"I' Adjustable RF Gain control
I!"I' BFO control for SSB and CW
~ External Aerial50cket

I!"I' Illuminated display for night
time use

I!"I' 5-ilot LED Signal Strength
indicators

~ LED indicators for Stereo and
Power

I~t' till I

WORLD BAND RECEIVER
WITH QUARTZ ALARM CLOCK TIMER
Sensitive enough to pull in broadcasts and transmissions from every corner of the
world, this feature-packed receiver offers unbeatabl,
,
value to radio enthusiasts. It's manufactured to
the very highest specification,and comes
complete with full user instructions.
Exclusive to Currys.
Model MR 4099.
CASH PRICE
(Available at larger Currys stores only)

__ OR TO ORDER
... ~ YOUR RECEIVER
_
_
BY PHONE RING

+;

I

"

•
OR ONLY £5 PER MONTH*

021-2367676 (Ask for Audio Department) QUOTING YOUR
ACCESS OR VISA CARD NUMBER.
PLEASE NOTE £1 0 WILL BE ADDED TO COVER DELIVERY
COSTS. DELIVERY WILL BE IN 3 WORKING DAYS.

There's always a better offer at

Currys

Offers subject to a vailability. Terms may vary localtyt Instant Credit subject to status = acceptable ide ntity and r e(ogn l ~ cheque or credit card. No deposit credit ani.,. available to t hose already holding a 8udgetCard. Credit'limit 24 .
monthlypaymenu. Written detaIls from Currys ltd. 46·50 Uxbridge Road, l ondon W5 2SU. Currys are credit brokers.
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NEWS DESK ... compiled by G4LFM and G8VFH
Oscilloscopes
from .Farnell
Farnell have introduced three
new oscilloscopes to their
product range . The DTV20
is the low-cost 20MHz
model. The facilities include
1mV sensitivity, single-shot
mode, variable trigger holdoff, TV trigger, component
test and XY and Z
modulation plus standard
features such as fine
controls for both sweep and
gain. Comprehensive display
modes, including add, invert
and chop as well as alternate
of the two channels .
The DTV 40 (shown in the

Llnears
FJP Kits are producing a
medium power linear for use
with the PW Meon on 50
and 70MHz. The
specification given in their
press release quotes on
output of up to 10 watts
p.e.p. for an input of O.B
watts . They also say that
the linears have been
designed to withstand a
mismatch of greater than
3 : 1.

Small Linear
Power
Cirkit Distribution has
introduced a new range of
low cost 1 watt
encapsulated linear power
supplies. This range offers
the convenience of p.c.b .
mounting and measures only
50 x 50 x 30mm .
Single output voltages of

photograph) offers all the
features of the DTV20 other
than component test . In
addition, it has a fully

The linears are available in
a variety of ways, a built
p.e.b., tested and tuned; a
boxed, built and tested r.f.
switched linear, or just a kit
of parts. Prices range from
£28 to £39 .50 exclusive of
VAT.
For more details, contact :
FJP Kits & Components,
63 Princess Street,
Chadsmoor,
Cannock,
Staffs WS 11 2JT.

calibrated delayed timebase
allowing A to be intensified
by B, A or B alternately and
B starting after set delay or

triggered after delay. The
high potential p.d .a. tube
gives a bright clear trace
even at high speed, low
repetition rate signals.
The DTV60 is the top
model in the range and
offers the same spec at the
DTV 40 but with the
bandwidth increased to
60MHz, a faster timebase
and an additional input
channel.
For more details on these
oscilloscopes, contact:
Farnell Instruments Ltd., .
Sandbeck Way,
Wetherby,
West Yorkshire LS22 4DH.
Tel: 093761961.

Can You Help \

~~~~e~G~~xhill, East Sussex

We have a reader who
would like to obtain a circuit
diagram of the Hammarlund
Super Pro 600. If you have .
one then contact: N.
Robinson, 10 Abbot Street,
Easington Colliery, Peterle.e,
Co. Durham SR8 30N.
..
Mr Willial11~ w.04!d like,~a '}(f
copy Qf the book .
. ~
Instruments of Darkness by
Alfred Price, published by
William Kimber in 1967. If
you can help, then w rite to:
Ray W illiams, 62 Kingscliffe
5 and 12V along with dual
Road, Grantham, Lincs
output of + 12 and + 15V are NG318ET.
available. All outputs are
Mr Pontet has "dug up" a
short circuit protected with
WWII B2 Marquis ):fs
minimum input to output
transmitter and woul!=! like to
isolation of 1.25V r.m.s.
hear from anyone el~ewho ;
For more details on this
knows how they are . ;
range of products, contact:
operated . He has some
Cirkit Distribution Ltd.,
circuit diagrams which may
Park Lane,
prove useful to anyone else
Broxbourne,
with this transmitter. If you
HertsEN107NQ.
, would like to get in touch
with Mr Pontet, then the
-address is 4 Elsted Road,

Year 88 Project
Youth in Electronics via
Amateur Radio is a project
through which the RSGB
hope to encourage youth
into electronics through
amateur radio . All affiliated
clubs and societies will be

On Air
On Air is the latest addition
to the ITS 448 Magazine
Stand recently launched on
Prestel. It is an area edited
by Keith Maton G6NHU .
Keith can be contacted via
the AX .25 Packet radio
network by sending a
message @ G4DGK if you
would like more details
about On Air.

Has any reader got any
information on the Heathkit
models VFO HG 1OB and TX
final DX60B. The frequency
is 28,21, 14, 7anq ~; 5MHz
and Mr Turner wanls to
know could this Ut;lit q,~
I altered to cover 59MH
the. v.f.o . also covers 14,4
and 50MHz as well; He ,"
wants to know is it possible
to beg, borrow or steal any ,
manuals. If you can help,
write to Mr E. Turner
G1VMG, 19 Tack lee Road.
Yapton, Arundel, West
Sussex BN18 OHB.
Dave Pritchard is'
¥"f
searching for the manual(s) •
and/or circuit diag~~mfot a.,
Hammond organ tYpe T202.
Apparently it's developed '\.
laryngitis and locally no-one
has records going back to
"the stone-age"! If you can ' .
help, then write to Mr. D.
Pritchard, 55 Walker Drive~
Leigh-on-Sea, Essex SS9 ',
30J.
receiving information packs
explaining what they can do
to help. If your club doesn't
receive one then contact :
RSGBHQ.
Lambda House,
Cranborne Road,
Potters Bar,
Herts EN63JN.
The first month has seen
20 000 accesses to the
lively coverage , which
includes news, rally dates
and venues, contact
information, a bring and buy
section as well as an
amateur radio prize
competition.
If you would like to read
On Air for yourself, Prestel:
Key *448900.
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Competition

British DX Club

The Blackwood ARS are
organising a competition for
May 13. It's to be called
"The Fastest Constructor in
the West".
Every entrant has to
construct a small project,
the same one, in the
shortest possible time . The
project must, of course,
work . If it does not, time will
be added by a team of
independent invigilators.
Time will also be added for
sloppy workmanship .
The competition is lighthearted and the club would
like to invite anyone,
anYWhere, to take part. All
competitors are invited to
bring some moral and/or
vocal support. Refreshments
' will be available .
There will be a prize for
the fastest constructor, the
fastest beginners and a
trophy for the fastest club .
Every competitor will receive
a certificate showing he or
she entered.
The project chosen is the
Maplin live Wire Detector.
The entrance fee is £4 .00
and the competitor gets to
keep the completed projectl
The closing date for
entries is May 1. For further
details contact:
Terry John GW4XCU,
QTHR,
Tel: 0495222573.

Wire Stripper
A valuable item for any tool
box is a gadget that makes
wire stripping fast and
simple.
Ceka have introduced a
new adjustable precision
wire stripper that can cater
for diameters of 0.25 to
0 .8mm. These different
diameters are selected by
simply turning a clearly
marked adjustment wheel.
Lightweight in
construction, the wire
stripper has specially
hardened blades to ensure
long life and efficient

No. 88 Signals
Following the series Battle of
the Beams we have received
a letter from Mr W . Priestnall
G3BBU. He spent all his
service during the war on the
type of work described in
the series , with No. 88
Signals Wing, RAF .
He would like to contact

stripping of both pvc and
Teflon coated wires .
Ceka maintain it is fast to
operate, you simply set the
adjustment wheel to the
wire size , pass the wire
through the holes, squeeze
the handles and withdraw it.
An adjustable length marked
in 5mm graduations ensures
accuracy.
The wire stripper is priced
at £25 .50 and further details
can be obtained from :
Ceke Works Ltd.,
Pwllheli,
Gwynedd,
North Wales LL53 5LH.
Tel: 0758612254.

The January issue of
Communication, the monthly
journal of the British DX Club
has some very interesting
articles in it.
There are constructional
details for a spiral loop
antenna for medium wave
listening, some very rare and
unusual QSl cards from
different collections and lots
of interesting loggings.
Subscription rate for the
UK (1 st Class post) is £7 .50;
Overseas surface mail
(including Eire) is £8 .50 and
Overseas airmail (including
Eire) is £ 11 .
,
For more details, contact:
Colin Wright,
54 Birkhall Road,
Catford,
London SE6 1 TE.

Special event
Stations

GU4NYT/P. On May 22, the
Guernsey ARS will be active
on 3 .5 and 7MHz on the
his ex-colleagues of that
usual WAB s.s.b.
time . If you worked with Mr
frequencies from the Island
Priestnall in No. 88 Signals
of Alderney . The group will
Wing during the war and
be active for the first three
would like to get back in
hours of the WAB contest.
touch then write to him at:
GB6BH. This station will be
Mr W. Priestnall,
on the air from Barlborough
2 Corngrave Close,
Hall, Barlborough near
Marske-by-Sea,
Chesterfield (l093IH) . It will
Cleveland TS11 7ER.
be active most weekdays
Tel: 0642472231.
and every weekend during
traQers, a bring & buy stand, the month of May. The
demonstrations of packet
station will be operational on
radio and RTTY, lectures
the following bands and
and the annual award of the
modes : all h.f. bands, 50,
EHI Trophy. Talk-in will be
70, 144 and 430MHz, using
on S22 and catering will be
s.s.b., ATV, AMTOR,
provided . . "." "
Packet and RTTY. For
·June 18: The Royal Air
further information/skeds
Force Halton Air Show and
contact Peter McArdle
Amateur Radio Rally will
GODAG, QTHR .
take place at RAF Halton
GB75SEM. The
near Aylesbury, Bucks. The > Bournemouth & District
RAFARS (Golden Jubilee) '" ' Group of the RAIBC will be
Rally will be held inside a
operating the annual special
hangar. For more details you event station from the
should contact Terry F.
Southern Electricity
Owen G4PSH on 0296
Museum, Bargates,
85760. .
Christchurch on May 14/15.
*June 26: The 31 st
ir They will be active on h.f.,
longleat Mobile Rally will be v .h.f. and u.h.f.
held, as always, at longleat
Visitors are welcome to
Park, Longleat, near
look around the museum
Warminster, W ilts. The rally between 10am and 4pm on
starts at 1Oam. More details both days. Talk-in will be
from Brian Goddard
available on v.h.f. A colour
G4FRG. Tel: 0272 848140~ QSl cards will be sent to all
July 2 & 3 : The Popular
contacts via the bureau or
Flying Association Annual
direct on receipt of an s.a.e.
Rally is being held at
Bob Burrows, 40 Fairmile
Cranfield Aerodrome.
Road , Christchurch, Dorset
Bedfordshire.
BH23 2ll.

r---.-----------_ __.----__.---------__.__.---....,
Rally Calendar "

Ii

·May 8: The Swindon &
District ARC have arranged
with the British Science
Museum to set their rally
ag~inst the backdrop of the
exhibits at its outstation at
, Wroughton airfield, near
Swindon. The Science,
Museum at Wroughton
houses aircraft, agricultural
equipment, fire appliances,
hovercraft, expedition
vehicles, commercial
tra.n sport vehicles and much
more.
Outside, on the airfield,
there will be helicopter
"sightseeing trips around ~
Swindon, a model steam
engine rally and various
other attractions for all the
family. Access to the site is
,,JronJ .Junction 15 ofthe M4,
i signpostedto the Science
Museum .
'C'
May 15: The Parkanaur
Rally, organised by the MidUlster ARC, will be held at
The Silverwood Hotel, .

Lu;~an, Co. Armagtl.poors
open at 12 noon and the
entrance fee is £ 1. There will
be"the usual trade stands,
bring & buy, RSGB bookstall,
QSl bureau, etc. Talk-in on
S22 . The proceeds from this
rally go to the'Stanley Eakins
Memorial Fund. More details
from Sam White GI1BIWon
0762222855.
·June 12: The Royal Naval
ARS Annual Mobile Rally will '
again be held in the sports
field, HMS Mercury, Nr
Petersfield, Hants. Gates
open between 1000 and
1700. As usual there will be
plenty of attractions for all
the family at thiS'very
"
friendly rally. More details
from Cliff Harper G4WR. "'
Tel: 0703 557469.
June 12: The open day for "
the Mid lanark Society will
be held at the Community "
Centre, Newarthill, by
Motherwell. This new venue
is about half a mile from the
old venue of Wrangholm
Hall. There will be the usual
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NEWS DESK ... compiled by G4LFM and G8VFH
'Morsum
Magnificat
Are you interested in the
history and quirks
surrounding Morse, or
perhaps you have a story
about Morse that others
would like to know then the
,magazine Morsum Magnificat
could be for you.
It is for all Morse
enthusiasts, amateur or
professional, active or
retired. It manages to bring
together material that would
otherwise be lost. It
provides an invaluable
source of interest, reference
and records relating to the
traditions and practice of
Morse.
This latest issue has a
very interesting article about
the Morse test in Spain, how
they abolished it and have
now brought it back, with all
the confusion and trouble
that caused .
A subscription to Morsum
Magnificat costs £6 per
annum in the UK and Eire, all
other countries £7 sterling
by international cheque or
postal order made payable
to Morsum Magnificat.
If you would like more
details on Morsum
. Magnificat, then contact:
Tony Smith G4FAI,
7 Tash Place,
London N7 7 7PA.

The Prudential ARS are in
the process of being
formed. They already hold
the call G8PRU and hope to
obtain other calls for the
Prudential Property
Services.
If a licensed or s.w.1.

~~~~~~~~~

employees, retired or
otherwise would like to get
in touch with the rest of the
Prudential ARS, then
contact :
~
Dennis Egan .
4 Hazel Grove,
Longmeadow,
Dinas Powis,
S. Glamorgan.

As p.c.b.s arid i.c.s
proliferate, there is an
increasing need for them to
be sent through the mail or
via a courier. Inmac now has
available a new design of
rigid card mailer that will
protect such devices from
physical or static damage
whilst in transit .
SafePak is available with
either anti-static foam for
packing microchips at a cost .
of £ 10 .95 forfive, or with
bubble lining for p.c.b.s. The
latter is available iii! three
sizes to match standard
European circuit board sizes
and costs £ 11.95 for five
packs measuring 195 x 115
x 30mm, £ 13.95 for five
measuring 250 x 180 x
30mm and £ 18.95 for five
measuring 300 x 250 x
30mm. All versions have a
security seal to show if the
contents have been
tampered with.
For more details, contact:
Inmac (UK) Ltd.,
Westerly Point,
Market Street,
Brackne/l,
Berks RG 72 7EW.

British Telecom and
Ordnance Survey have
signed an agreement
covering the acquisition,
selling and maintenance of
digital data produced from
" Ordnance Survey large scale
re~ld ilog nVoltage: !;' 1 . map information .
Under the agreement, BT
v ....,.., " .:.""
......
,'~",· "' .. i,:::f.Arlr.A<%jj will employ contractors to
convert OS maps to the
cldili~!nal.I ;l[locle~'I.inlc.llJde~f.1 computer readable form that
they and other utilities
require . OS will market this
map data and share the
proceeds with BT.
By this means, financing
of the considerable task of
digiti sing the 230 000 maps
.r.l'Ilrr''''ir'lc]SK%N/N covering Great Britain will be
.,. ~ ::j~~,,+1t w~~iblhs: ,bnllv
shared and equally
importantly, the task will be
completed earlier.
If similar agreements can
be reached with other
bodies, the projected "end
ofthe century " completion
date might be brought
forward to the early years of L.C'a"risJ'e. m
~~~~!!~~~~~~~~~~~!!~~~~~~~U the next decade.
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Wide Band
Dlscone
Antenna
South Midlands
Communications Ltd., have
introduced a wide band
discone antenna into their
range, the DSC770. The
frequency coverage is from
70 to 700MHz and the gain
is 3.5dB compared with a!
wave dipole. It is designed
for use as either a receiving
or transmitting antenna, up
to 500 watts p.e.p .
The top centre disc, cone
and elements are all
manufactured from high
grade aluminium alloy. The
element screws direct into
the cone and disc, as
opposed to using wing nuts.
The antenna is supplied with
a stub mast of 40mm
diameter and mast clamp to
fit 32 to 50mm mast. The

The
Jackson
Connection
The popularity of the PW
"Orwell" project has thrown
up a problem, regarding the
availability of good quality,
3-gang 500pF / section
tuning capacitors. In answer
to this shortage Maplin
Electronic Supplies in
conjunction with Jackson
Bros (LONDON) Limited,
have arranged a supply route
by which the home
constructor can purchase
products from the Jackson
component range. The
Jackson capacitor suitable
for use in the "Orwell"
receiver is an "E Law"
487pF three-gang unit,
catalogue number 4507, and
is priced at f 19.50. The
current delivery time on this
component is four weeks .
For other current Jackson
components, telephone
Maplin Retail Sales on 0702
554161 quoting the
Jackson part number of the
component required, and
within 36 hours they should
be able to quote you a price
and a delivery time. A
product list of Jackson
components can be
obtained by sending an A4
size s.a.e. to :
Jackson Brothers
(LONDON) Ltd,
Kingsway,
Waddon,
Croydon CR94DG.

New Tantalum
Capacitors

encapsulated in flameretardant epoxy . The range
is available to IECQ
STC Electronic Services has 300301 /US0003 standards
and provisionally approved
introduced a high
performance Kemet T356
to BT D2589.
The T356 series has a
series of solid tantalum
capacitance range between
capacitors .
0 . 1 to 680IJF and has an
They incorporate a solid
operational temperature
electrolytic layer of
range of -55"C to + 125"C.
manganese dioxide to
promote seal-healing and are Type dependent, the rated

stub mast protects the input
connector from the ingress
of moisture.
The DSC770 costs
£55 .75 including VAT, with
more details being available ·
from:
SMC Communications Ltd.
SMHouse,
School Close,
Chandlers Ford Ind Est.,
Eastleigh,
Hants S05 3BY.
Tel: 0703255111
voltage varies between 3
and 50V d.c. and operation
can be continuous even at
the highest rated
temperature .
For more details on these
capacitors, contact:
The Capacitor Group,
STC Electronic Services,
Edinburgh Way, Harlow,
Essex CM20 2DF.
Tel: 0279626777.

Battery Brochure
An eight-page full-colour
brochure outlining a wide
selection of cells and
batteries has been produced
by STC Electronic Services.
Products are available
from such leading
manufacturers as Varta,
Duracell, UCAR,
Sonnenschein, Saft, Everready and Vidor. The range
covered by the brochure
extends from traditional
zinc-carbon batteries
through memory protection
lithium chromium oxide and
lithium copper oxide types
to large sealed lead acid
products. The publication
aims to provide concise
information on part
numbers, formats, voltages,
capacities and sizes.
Copies of the brochure are
available, free of charge,
from:
The Battery Group,
STC Electronic Services,
Edinburgh Way,
Harlow,
Essex CM20 2DF.
Tel: 0279626777.
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I

Feature

A Marconi Anecdote
Marconi's early experiments were not without an element of humour, one of these
incidents was recorded in 1926, almost 30 years later, by a member of the party
concerned. Eric Westman tells us the story.
Following his successful Bristol Channel transmission of May 1897 (described in the July 1987 issue of Practical Wireless), Marconi returned in
triumph to Italy. By autumn, he had
returned to Britain and was staying in
the bungalow allotted to him on Three
Mile Hill, near Salisbury. Here he
continued his experiments, using huge
kites to raise his antennas. These kites
had been lent by Major Baden Powell
(oflater Boy Scout fame) who had been
using a string of five hexagonal kites,
each measuring four metres across, to
raise a basket containing an artillery
observer. To get the kites airborne on
windless days, Baden Powell attached
them to a horse which he then sent
galloping down a field, dragging the
kites after it. On one occasion, the rope
became entwined around his leg, and
the future Chief Scout found himself
suspended upside-down in the air by
his left ankle.
Encouraged by his 14km transmission across the Bristol Channel, Marconi decided to attempt a really ambitious feat: to transmit from Salisbury
Plain to the City of Bath, 55km away.
Late in September 1897, a Post Office
party, accompanied by a squad of
Royal Engineers, set up a receiving
station at Battlefields, Lansdown, a
high point above Bath. They soon had
their kite soaring 70m above them

" ... FINDING IS KEEPING . .. "
tethered by a great length of piano wire
that ,also acted as the antenna. At the
appointed time, the first signals from
Salisbury Plain tic-tacked through
their recorder: Marconi had succeeded
in his farthest transmission so far.
The success was not to last long, for a
sudden gale sprang up and the antenna
wire snapped. Away blew the kite,
trailing after it nearly a kilometre of
wire that dragged along the ground,

frightening people working in the
fields. Later, it chased the members of
the experimenting party in an unpremeditated cross-country run. At the
end ofa flight of9km, the kite plunged
to the ground near a cottage, whose
acquisitive inhabitants quickly hid it
in an outhouse.
To no avail, for they had been seen.
When the rescue party panted up and
demanded their kite and wire, the
cottagers refused to give it up, adopting the attitude that "finding is
keeping". Eventually, threats of being
charged with stealing Government
Property persuaded them to reluctantly hand it over.
So ended Marconi's record-breaking
transmission. The chronicler of 1926,
who took part in the chase after the
kite, gives the names of the two officers
who assisted, but Baden Powell was
not included. Presumably he and his
horse remained on Salisbury Plain
PW
with Marconi.

", ,,-qf,
. 11

" .. . ON WINDLESS DA YS ... "
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Portable All-Band World Receiver
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Realistic DX-440. Tune Into International news, views and entertainment from all over the
world! This exciting "Voice Of The World" receiver features PLL synthesized circuitry which locks
onto exact frequency so you can enjoy drift-free reception from around the globe. Receives FM
stereo and full AM (150-29,999 KHz) Including longwave, medlumwave and SW bands. Simply
punch In any frequency with the direct-entry keys or use the 9-statlon memory for even faster
access! Features automatic and manual scanning modes to locate any station on the air. With
built-In monaural speaker, LCD quartz clock with timer, telescoping aerial and headphone
socket. Requires 2 "AA" and 6 ·C· batteries or AC/OC adapter.

20-221 .................................................................................................................................... £149.95

Tunes You Into A World Of Better Listening
Over 400 Tandy Stores And Dealers Nationwide.
_ _ _ _ _ _ _ _ _ _ _ Prices may vary at Dealers. Offers subject to availability. _ _ _ _ _ _ _ _ __
Tilndy, Tilndy Centre, leilmore lane, Bloxwich, Wilisilll, West Midlands, WS2 7PS.
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This latest addition to the Kenwood range has many features including hI and
50MHz amateur band coverage, and AMTORIPacket compatibility. Mike
Richards G4 WNC gives the TS-680S a good airing, whilst Geoff Arnold G3GSR
examines the laboratory performance.
The TS-680S is a very comprehensive
multi-mode transceiver which, with its
multiple features, should appeal to
many amateurs.
All the main operating modes are
included, i.e. s.s.b., a.m., f.m. and C.w.
There is even a dedicated socket on the .
rear for the connection of a terminal
unit or TNC for data communications.
The c.w. mode' can also be run using
full break-in which is a very useful
addition.
With most modem transceivers a
well written and comprehensive manual is essential in order to fully utilise
all the facilities. Unfortunately the
review TS-680S was so new that the
first manual available was in Japanese!
Fortunately I did manage to obtain an
English language version before writing commenced.
The review transceiver and its Japanese manual had no coverage of the
18.1 and 24.9MHz (17 and 12m) bands
on transmit. The Specifications in the
English manual did include those
bands, and also promised an increased
output power of95W on c.w./s.s.b. and
40W on a.m. on the 28MHz band.
The manual comprises 43 pages and
is very well illustrated with plenty of
simple diagrams where appropriate.
The operation of each control is separately described with a particularly
good description of the i.f. shift function. This is followed by a detailed
description of the use and connections
of all the sockets on both the front and
rear panels.
The main core of the manual then
continues with descriptions on how to
operate in the available modes, includ-

ing the use of the very comprehensive
memories. The final sections of the
manual are concerned with a functional description, fitting of options
and a simple help section. In addition
to the manual there is a separate large,
double-sided, sheet containing a full
circuit diagram which is quite readable
by Japanese standards.

Connecting-up
The TS-680S is a very easy transceiver to interface with the outside
world. The power requirement is nominally 12V and is supplied via a heavy
gauge lead which plugs into the rear
panel. This power lead is well protected with a separate fuse in each leg. The
antenna is connected to a standard
50n S0239 socket also on the rear
panel. The only criticism I have here is
that there is only the one antenna
socket to cover from 50kHz to 54MHz!
This of course means that some sort of
antenna switching has to be provided
by the user as I have yet to discover a
really efficient antenna that will work
over that range! I would have preferred
to see separate sockets for I.f., h.f. and
v.h.f. which would allow the connection of, for example, an all band h.f.
antenna, a long wire for I.f. and a beam
for 50MHz. Having said all that, antenna switches are not all that expensive so perhaps it's not a serious defect.
The microphone connection is via a
standard 8-pin Kenwood microphone
socket on the front panel and includes
remote up and down switch operation
as well as the normal p.t.t. switch.
For c.w. operation a key can be
plugged into the 6.3mm standard jack

on the rear panel. The voltage on the
key jack is a maximum of 5.5V so
virtually any key can safely be connected. Headphones can also be connected
via another 6.3mm jack mounted on
the front panel. I'm sure users of hi-fi
headphones will be pleased to hear that
both mono and stereo headphones can
be accommodated without any phasing
problems.
If you want to improve the audio
quality from the internal speaker then
an external speaker can easily be added
by using the 3.5mm jack socket on the
rear panel. This jack follows normal
practice in that it automatically disables the internal speaker when a jack
plug is inserted.
The remaining three sockets on the
rear panel are used for the connection
of various accessories, the most interesting of these being the one marked
ACC-2. This socket will please the
RTTY/AMTORJPacket operators as it
has been provided for the connection
of a data terminal unit. The facilities
provided are:
(1) Fixed audio output (about 300mV)
(2) Low level audio input (IOmV)
(3) Trans/receive switching with the
microphone disabled when in
transmit.
(4) Squelch output.
The automatic isolation of the microphone when in transmit is a very useful
feature as it means that the microphone can be left plugged in when
operating a data mode. In addition to
isolating the microphone the transmitter output is automatically reduced to a
maximum of 50 watts to help prevent
accidental overheating of the p.a.
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The final two rear panel sockets are
used for remote control operation and
the connection of the Kenwood AT250 automatic a.t.u.

Operation
The TS-680S, like many other modern transceivers, is microprocessor
controlled which usually means lots of
user selectable options. With the TS680S, seven of the basic functions of
the transceiver can be changed on
power-up as follows:
(I) 10Hz display digit on/off.
(2) rj.t. frequency step 10Hz/20Hz.
(3) a.m. tuning step 9kHz/10kHz.
(4) Program scan on/off.
(5) Mode announcement beep/Morse.
(6) Alarm announcement beep/Morse.
(7) Band switch steps 500kHz1lMHz.
As you can see these are all options
that do not need changing very often,
but nevertheless it's handy to be able to
change them. The technique employed
to change one of these options is to
hold the appropriate button operated
whilst turning on the power.
You may well have noticed from the
foregoing that the TS-680S makes extensive use of Morse code to indicate
mode changes and alarm conditions.
My only criticism of this technique is
that the tones are injected into the
audio path after the volume control
and therefore are unaffected by the
volume control setting. This means
that they are very often either too loud
or too quiet. The pre-set level of the
Morse can be adjusted but it does
require a fairly extensive disassembly
of transceiver. I would have liked to
see the tone injected prior to the
volume control or perhaps a pre-set pot
adjustable from the rear panel. Still,
this is only a minor gripe.
The TS-680S is equipped with a
good selection of features to aid the
reception of a wide range of signals.
Starting with the front-end, a 20dB
attenuator can be switched into circuit
to reduce overload in the presence of
very strong signals. These strong signals can also be reduced by backing off
the r.f. gain control which comprises a
miniature slider on the front panel.
When receiving very weak signals
above 21.5MHz, an r.f. amplifier can
be switched into circuit by operating a
push-button on the front panel. The r.f.
amplifier actually comprises two amplifiers, one operating between
21.5MHz and 34MHz whilst the other
operates in the 50MHz band.
If the required signal is suffering
from impulsive noise, then the TS680S is very well equipped with two
adjustable threshold noise blankers.
The first of these has been optimised
for short duration interference similar
to that produced by car engines, whilst
the other blanker is best suited for
"Woodpecker" noise. The provision of
an adjustable threshold makes it very
---- easy to obtain just the right amount of
blanking with minimum degradation
of the wanted signal.
An i.f. shift control is provided to

facilitate the rejection of an interfering
station whilst operating s.s.b. and c.w.
When listening or operating on a net,
it is very useful to have a rj .t. (receive
incremental tuning) control. On the
TS-680S the r.i .t. is enabled by operating a push-button switch on the front
panel and tuned with a rotary cont rol.
One rather good point is that the r.i .t.
offset is indicated on the right-hand
side of the main frequency display with
a resolution of 100Hz.
The final aid to reception is the front
panel selection of the a.g.c. response
time. The TS-680S has two options of
fast or slow, with slow optimised for
s.s.b. whilst the fast position is useful
when searching for stations or when
monitoring an AMTOR QSO between
a local and a distant station.
When it comes to frequency selection, the TS-680S is positively bristling
with features . The first and most obvious method is to use the UP and
DOWN buttons to select the required
band and then tune to the wanted
frequency with the main tuning knob.
The turning resistance ofthis knob can
be adjusted by rotating the inner ring
of the knob which provides a good
range of adjustment. Personally, I
found that the loosest setting was the
most pleasant. Normally the UP and
DOWN buttons allow stepping
between amateur bands but if the
1MHz button is depressed these buttons provide band changing in 1MHz
steps. When using this facility the
receiver operates between 50kHz and
34MHz and 50 to 54MHz, while the
transmitter only operates whilst tuned
to an amateur allocation. Just to confuse things the UP and DOWN buttons

can be reconfigured to give 500kHz
steps if required, during the power-on
function setting.
,
One very good aspect of the main
tuning control was the dual rate tuning
function . This automatically gives a
faster tuning rate when the knob is
spun quickly. I fou nd the changeover
point from fast to normal tuning to be
ideally set giving fast tuning without
any unpredictable frequency jumps.
The TS-680S has dual v.f.o.s allowing for split frequency working or rapid
frequency changes. The changeover
from v.f.o. A to v.f.o. B is achieved by
pressing a toggle-action touch button
on the front panel, whilst the v.f.o. in
use is clearly indicated on the main
display. The other standard facility
provided is the ability to set the unselected v.f.o. to the same mode and
frequency as the selected v.f.o.
One other frequency adjustment
provided used the dual purpose v.f.o.
channel/memory channel switch. This
twelve-position rotary switch, when
operated, shifts the v.f.o. frequency to
the next whole 10kHz and each subsequent operation either increments or
decrements the frequency by a further
10kHz. This can be useful for fast
frequency changes.
In addition to the main tuning knob,
thirty-one programmable memories
are provided for the operator to store
popular frequencies. Rather than provide thirty-one simple memories the
TS-680S memories are split into three
groups. The first group of ten memories are simple memories which are
able to store the operating frequency
and mode. The second ten can be used
to store split transmit and receive

The internal view of the TS-680S
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* MAKER'S SPECIFICATIONS
Mode

TRANSMITTER
1.8- 2 .0MHz(160m)
Frequency coverage:
3 .5- 4 .0MHz (80m)
7.0 - 7.3MHz (40m)
10.1-10. 15MHz (30m)
14.0-14.35MHz (20m)
21 .0- 21.45MHz (15m)
28 .0 - 29.7MHz (10m)
50.0-54 .0MHz (6m)

s.s.b./ c.w .
a.m.
f.m. (for 12dB SINAD)

c.w ./s .s.b.
100W
50W
lOW

RF power output:
1.8-21 MHz bands
28MHz band
50MHz band

More than 40d8 with 1.5kHz a.f .
input
8etter than -50dB with 1.5kHz
a.f. input

Carrier suppression:
Unwanted sideband:
Spurious emissions:

More than 40dB below peak
output «30MHz)
More than 60dB below peak
output (> 50MHz)

Microphone:

Impedance 5000 to 50kO

Deviation (f.m.):

± 5kHz max .

50to
54MHz
0 . 16
1.58
0 . 18

Image and i.f. rejection:

Better than 50dB

I.F. Shift range:

More than ± 1.2kHz

RIT variable range:

More than ± 1.2kHz (10Hz steps)
More than ± 2 .5kHz (20Hz steps)

Squelch
sensitivity:

Less than 0 .321lV (f.m.)

Selectivity: (-6/60dB)
s.s.b./c .w .
a.m.
f .m.

2 .2/4.4kHz
6/18kHz
12/25kHz

Audio output:

More than 1.5 W into 80 with 10%
t .h.d.

Output load impedance:

8-160
GENERAL

RECEIVER
500kHz-30.0MHz (extended to
50kHz-35MHz with reduced
performance)
50-54MHz

Frequency coverage:

0 .5to
1.62 to
21 .5 to
1.62MHz 21 .5MHz 30.0MHz
0.18
3 .98
0 .25
2 .5
1.78
39 .8
0.18

Antenna impedance:

500 unbalanced

Power requirements:

13.8V d.c . ± 15%, negative ground
20A transmit
1.5A receive (no signal)

Operating temperature:

- 10 to +50' C
Better than ± 10 parts per million

Intermediate frequencies:

40.055MHz (1 st). 455kHz (2nd)

Frequency stability:

Sensitivity:

Input in ~V for 10dB SIN (with
pre-amp ON for frequencies
above 21 .5MHz) less than:

Dimensions:

W281 x Hl07 x D305mm including
projections

Weight:

6 . 1kg

TRANSMITTER

* PW LAB TESTS

Dynamic range: (two-signal) at 14.01MHz s.s.b.

Outputs in c.w. mode:
Freq.

Ma,.

Spurious outputs at lOOW' IdBc)

Output

Other

Harmonics

IMHz)

IW)

2nd

Higher

1.81
3.51
7.01
10.11
14.01

tOO

-56

-58

110
115
110
110

-64

-66

-58

-56
-50

21 .01
28.01
29.01
51.00

105
55
55
12

Jnj

-64
-66

-64

-52 @ 1.92MHz
-60 @ 11.4 & 18.0MHz
-58 @ 12.5 & 16.0MHz

2-tone Intermodulation products:
(l00W p.e.p. at 14. 1MHz using 700 and 1900Hz tones)
OdBc
Wanted signals
3rd order products -30/-34dBc
5th order pro.ducts -43/ -4 7 dBc
7th order products -56/-56dBc
Carrier suppression:

48dB (1 kHz modulation)

Unwanted sideband
suppression:

60dB (1 kHz modulation)

Maximum deviation (f.m.,

5kHz

Freq.
(MHz)
1.81
3 .51
7.01
10. 11
14.01
18. 11
21 .01
24.91t
28 .0lt
29 .01t
51 .00t

RECEIVER
(input p.d. in IlV for lOdB S+N/N with pre-amp in
circuit and Filter switch in Out position)
c .w)
s.s.b.
0.24
0 .17
0 . 12

0 . 17
0 . 16
0 . 15
0 .19
0 . 15
0 . 12
0 .11
0 .07

Dynamic
range (dB)

20/ 40
50/ 100

62 (reciprocal-mixing limited)
92

Squelch threshold:

0 . 2-0 . 5~V

S-Metercalibration:

(at 14.01MHz u.s.b.)

(f.m.)

-54 @ ± 1.9MHz

Notes: dBC = dB referenced to carrier.
- = better than -70dB .
'Measurements at 28 .01 and 29 .01MHz made at 50W
"Measurements at 51 .00MHz made at lOW

Sensitivity:

5ignal separation
from carrier (kHz)

a.m.
(70% mod)
0 .44
0 .41
0 .31
0 .37
0 .35
0 .33
0 .40
0 .68
0 .44
0.44
0 .53

Note: t = Pre-amplifier "ON "
" = for 12dB 51NAD

f .m .
(3kHz dev)

0 . 12"

Input
for 59
28
28
19
24
23
23
27

7
6
7
14

Reading

Input r quired

51
52
53
54
55
56
57
58
59
59 + 20dB
59 + 40dB
59 + 60dB

1.33
1.77
2 .33
3.1
4.3
6.1
9 .2
14
26
350
3.5mV
29.4mV

2.5
5.0
7.4
9 .9
13
16
19
23
28
51
71
89

Image and i.f. rejection:

Better than 60dB

AGC threshold:

1dB gain reduction threshold 0 . 8~V
(s .s.b.)

RF attenuator:

22dB at 29MHz

Pre-amplifier:

3dBat 29MHz

Selectivity:
c.w ./s .s.b.
a.m .
f .m.

1.8/5 .0kHz (-6/60dB)
5 .8/ 12kHz (-6/50dB)
13.4/27kHz (-6/50dB)

Audio output:

1.5W into 80 with 10% t .h.d.

Test equipment used:
2017 and 2019 signal generators, TF2370/TK2373 spectrum
analyser, 2435 frequency meter, TF2304 modulation meter,
TF2337 A distortion and 51NAD meter, TF2005R two-tone generator, TF893A power meter, TF21635 attenuator, all by Marconi
Instruments; Bird Model 43 r.f . power meter plus power attenuators ; Hatfield Instruments 3159 signal combiner.
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The new Kenwood TS-680S
Transceiver

As previewed in this magazine, the new Kenwood TS-680S multiband, multimode transceiver is available now.
Just look at these features:
A complete H.F/6 Metre Transceiver in one!
Multimode as standard, am/fm/ssb/cw
Full 100 watts output on all bands between 1.8 and 30MHz
10 watts output on
General coverage receiver SOOKHz-30MHz
6 Metres, fitted as standard
30 programmable memories, including mode recall
Dual VFO's
12V DC operation
Built-in RF preamp Full break-in
on CW * Small and compact
During April, A.R.E. have an unrepeatable
offer on the TS-680S, phone for details
quoting this advert, now!!

*
*
*
*

*

*

*

*

*

*

Phone for Price!

cc

(J) .. "-.........
Lf P. ~
__

CAP

11

..........

CO ELECTRONICS LTD CAP CO. are proud to announce
0 - THE GENUINE MAGNETIC LOOP ANTENNA
Skelmeradale, Lanes - A RARE TECHNOLOGICAL BREAKTHROUGH

T"::S:~~

•

-

St.y Tuned Forever with. CAP. Co ATUOnce 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
0
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
gaps .

Transcelvlng
Loop

.There are various models of loops - typically 2 antennas and 1 Control Box
is required to cover the whole HF frequency range from 1 to 30 mes. A
reduction of £50.00 is allowed for two aerials. Prices range from £79.95 for
the receiving Loop to £456.00. Power ratings for these versions are from
1QO-2OOwatts.

ANTENNA TUNING UNITS
SPC-300D 1Kw p.e. p .... .... . ... . . . ............... . .
. ......... £225.00
SPC-3000D 3Kw p.e.p . . .. . . . . . . . . . .... ... .... . . .. . . .. ....... . .. . .... . £325.00
NEW PRODUCT - VHF A.T.U.
SPC-100 1Kw p.e .p ..... . ........ . ........ . . . .. . . . . . ..... .... . . £59.95 + £2 pip

CAPACITORS
CAP-HI S .GANG 250 pld ... . .. .. .. .. ... . ....... .. ....................... £15.50
CAP-25T T.GANG 250 pld ... . .......... . ..... . .. ... . .. . ... • ..... . . •. ..... £1'.15
CAP-101 S .GANG 500 pld ... . ... .. . . ... . ....... . .......... ...... ...•..... £21.15
CAP-25D DIFF 500 pld ............... .... .............. .... .............. £1'.15
lJ(y 2.5mm
epaclng + 2.00 pip
CAP-31S S .GANG 250 pld ... . ........ . ........ . . . ............ . . . .. . .. .. . . £17.15

pi".

g~::~~~ ~~~~~ ~~~~d' : : : : : : : : : : : ::: : : ::: : : : : :: : : : : : :::: :: : :: :: :::: .~~

12kY 4.5mm pl.'•• paclng + 2.50 pip
ROLLER COASTER + 2.00 pip ... ...... .... .. .... .. .... .. ..... ... . .. ..... £22.15
28 micro henries
.ALUNS 4:1. 1:1 + 2.00 pip ... . ........... . ....... ... .. . ............ . . . .. . £1'.50
Fully encapsulated
AERIAL KIT + 1.00 pip . . .................... .. ... . . . .... . .... . . . ... .. . . ... £5.30
Ctip-on Spreaders
TURNS COUNTER + ' .00 pip . ... ..... .. ...... . .... .. .......... . ...... . .. £22.50
Digital

The Commercial versions. power rating 500 and 1000 watts come complete with Automatic Controller which selects frequency required .
PLEASE WRITE INCLUDING SAE FOR FURTHER DETAILED INFORMATION.
Receiving only
• It has a very high Q
Loop-Ideal
• A radiation resistance of 0.003 of an ohm, never
forS.W.L.
more than 800 milli ohms.
• Has a bandwidth from 3KHz to 50KHz
• It has an SWR of 1.4 to 1 at the very least. 1.1 to 1
on most bands
• Will operate at virtually ground level
• The loop has a vertically polarised radiation pattern
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
Manufactured
• It is ultra compact. 1i9ht and waterproof
in Great
Britain
• Planning permission is not necessary

Our equipment is guaranteed. unique and as such protected by registered designs and
copyright. Our policy is one of continual research and improvement therefore current
specifications ar. subject to change without notice.
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frequencies as well as the operating
mode.
The final eleven memories are particularly useful as they can store band
limits and mode. If, for example, you
are a keen c.w. operator then you could
store the c. w. segment of each band in a
memory. Band changing is then
achieved by a simple click of the rotary
memory channel switch on the front
panel. One other very good point about
these memories is that they prevent the
operator from operating outside the
predefined band segment. When the
upper band limit is reached the operating frequency simply resets to the
lower band limit and vice-versa.
The frequency band stored in the
final memory channel has a rather
special secondary role as the limits for
a scan facility. This scan is enabled by
selecting normal v.f.o. operation, tuning to the required band and then
pressing the SCA N button on the front
panel. The receiver then continuously
tunes the frequency band stored in the
last memory channel. This facility can
be very useful for scanning the DX
section of a band for signs of activity,
leaving the operator free to do other
things.
The changeover from v.f.o . to
memory frequency selection is
achieved by pressing a front panel
touch button which, like all the others,
has a toggle effect. Any memory frequency can be transferred to the v.f.o.
by a single press of another front panel
button. The actual programming of the
memories was quite straightforward
once the manual has been read.
The selection of the operating mode
was achieved using three dual-purpose
buttons on the front panel. Confirmation of the selected mode is provided
by the main display and a Morse code
announcement , which was rather
novel and quite effective. If you find
the mode announcement irritating
then it can be changed to a beep quite
easily during power-up.
Operation on s.s.b was very straightforward, with the appropriate sideband (l.s.b. below IOMHz and u.s.b.
above) automatically selected, though
this can be changed to the opposite
sideband with a second press of the
mode button. The usual microphone
gain and r.f. power level controls were
provided in the form of miniature
sliders on the front panel. A switch
selected speech processor is also in-·
cluded though the amount of processing is not adjustable. The only facility
lacking was a voice operated switch
(VOX), but this can be included externally if required by using the Kenwood
VOX-4.
The c.w. operator is well catered for
with a choice of break-in modes and
the facility to include a 250Hz bandwidth i.f. filter, though this filter is not
fitted as standard. The full break-in
mode allows the user to listen for
signals between individual dots and
dashes whilst the SEMI position holds
in transmit for a pre-settable period.
This hold period can be varied by a

rotary control on the rear panel. When
the break-in option is turned off the
transmit/receive switching is achieved
by either grounding the p.t.t. line or by
operating the SEND/ REC push button on
the front panel.
Operation using a.m. and f.m. was
also very simple and included a variable threshold squelch control for f.m.
signals.
As mentioned earlier, a socket has
been provided on the rear panel for the
connection of data terminal units for
RTTY/AMTOR or packet communications. One point to note here is that
direct f.s.k. (frequency shift keying)
is not supported and operation is
achieved by using upper or lower sideband and injecting audio tones (audio
frequency shift keying).

Circuit Description
It is probably appropriate at this
point to describe the general technical
configuration of the TS-680S. The antenna is fed to the transmit/receive
changeover switch via a bank of six
band pass filters. These filters are
automatically selected according to the
band in use. The receive section then
adds extra band pass and i.f. trap
filtering before passing the signal to a
mixer for conversion to the first i.f. of
40.055MHz. This signal is then filtered
by a monolithic crystal filter, amplified
and fed to the second mixer for conversion to the final i.f. of 455kHz. The
main receive selectivity is achieved at
this second i.f. with separate filters for
a.m., f.m. , s.s.b. and an optional narrow c. w. filter. In order to achieve good
audio quality, separate detectors are
used for each mode. The recovered
audio is then fed to a two stage audio
amplifier before passing to the internal
speaker.
The microphone output is amplified
and limited by an automatic gain controlled amplifier before being split in
two and fed to both the f.m. modulator
and the transmit balanced modulator.
The frequency translation process then
follows the inverse of the receiver with
the exception of an automatic level
controlled amplifier between the first
and second mixers. The final power
amplification is achieved using separate modules for h.f. and 50MHz.

Performance
The TS-680S proved to be quite
straightforward to use, with the operation of most functions being self-explanatory. The only exception to this

was the memory operation which required careful reading of the manual.
Once the memory system had been
mastered I found the facilities to be
extremely useful and easy to use. One
other good point is that an internal
battery back-up system ensures that
the transceiver starts from the last used
mode and frequency when it is turned
on.
l
The on-air performance was J;Ilarred
somewhat by synthesiser noise. The
most obvious display of this shortcoming was when listening to a station in
the vicinity of a strong AMTOR station. The wanted signal would be badly
affected by what sounded like key
clicks from the AMTOR station, the
problem being that the clicks are
caused by the synthesiser noise not the
quality of the AMTOR signal. On the
review model, the clicks could be heard
up to 7kHz either side of the offending
station. When working close to a strong
s.s.b. station the effect was less easily
detected as it resulted in a general
raising of the noise floor. In the lab
tests, this problem was evident in the
poor close-in dynamic range results,
due to reciprocal mixing of the synthesiser noise with adjacent signals.
When using s.s.b. the audio quality
was very good, both transmitted and
received, though the received audio
was best fed to an external speaker.
The i.f. shift worked particularly well,
removing adjacent channel interference whilst retaining reasonable inteligibility. Great care was required when
using the speech processor as it was
very easy to overdrive the transmitter.
This problem was not helped by the
miniature slider microphone gain control which was rather fiddly to use and
seemed to have most of its adjustment
at one end of its travel.
AMTOR operators will be delighted
to hear that the TS-680S works very
well on this mode without any modification. I was able to successfully run
AMTOR directly from the microphone
socket, though normally you would use
the dedicated socket on the rear panel.
The lack of a direct f.s.k. facility was a
disadvantage, as was the fact that there
was no provision for including a narrow filter when using the data modes.
On the plus side, the i.f. shift could be
used to provide some narrowing of the
i.f. passband which helped the reception ofRTTY, etc. The tuning rate and
step was satisfactory for the data
modes but a slightly slower rate would
have been better. The frequency stability of the TS-680S was excellent and
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good enough for the long term reception of FAX.
The full break-in facility on c.w.
worked very well and was quite comfortable at 25 w.p.m. Unfortunately
the c.w. side-tone level was set too low
on the review model so adjustment was
called for. Although the manual described the adjustment quite well, the
operation required the removal of the
top and bottom covers and then hinging out the p.a. sub-assembly to reveal
the required pre-set potentiometer. I
thought that this amount of disassembly was rather excessive.
The overall feel of the tuning control

was very good with the dual rate tuning
one of the best that I have encountered.
The v.f.o. exhibited a slight glitch
every 50kHz but this did not really
affect the operation.
The front panel was well laid out and
easy to use with the main display
providing a clear indication of mode
and frequency. The multi-function
meter was also very clearly marked,
serving as an S-meter in receive and
either output power or a.l.c. in transmit. I did not like the operation of the
miniature sliders for power and microphone gain, as it was very difficult to
set precise levels.

Summary
The TS-680S is basically a well organised modem transceiver, the main '
features being the coverage from
1.8MHz to 54MHz coupled with the
excellent frequency setting options.
The poor synthesiser noise performance may have been exclusive to the
review model but nevertheless should
be borne in mind.
The TS-680S costs £995. Thanks to
ARE Communications Ltd., 6 Royal
Parade, Hanger Lane, Eating, London '
WSA lET, Tel: 01-997 4476 for the
PW
loan of the review model.

SWAP SPOT
Have Hamgear Preselector and a.t.u" mains powered, cost £78 and in
mint condition. Would exchange for Mizuho KX2/3 or Global
AT 1000 in same condition, Tel: 091-526 7902.
£016

Got a camera, want a receiver? Got • v.h.f. rig, want some h.f. gear to go with your new G-zaro? In loct, h... you
got anything to trade radio·wise?
II so, why not advertise it FREE here. Send details, including what equipment you're loolcing lor, to "SWAP
SPOT",
Wireless. Enefco Hoose, The Quay, Poole, Oorset BH15 lPP, for inclusion in the first available

""clie.'

issues of the magazine.

Have Marconi CR I00 with manual. Would exchange for AR88,
FRG-7 or Hallicrafters S27 with cash difference. Keith Heselton, 3
£018
Upavon Court, Penhill, Swindon, Wilts SN2 5HD.
Have Practical Electronics organ, full specification, in console
cabinet, plus all the electronics for the footboard. Would exchange for
commercial made amat~ur bands receiver with s.s.b, facility. Tel:
£030
Aldershot 29687.
Have WWII Wireless Set No. 38 Mk2, covers 7 to 9MHz. With
headphones, mic, throat mic, all original plus CB, Would exchange
for Superstar, Cobra, Nato 2000, etc. Paul. Tel: Sittingbourne
74384
£032
Have AOR AR-22 hand held synthesised receiver, 140-149MHz
with charger and circuit. Would exchange for G4WPO parametric
equaliser or working 10m multimode. Eddie McLean GM4EWM,
Woodside Cottage, Longmorn, Elgin IV30 3SE. Tel: 0343
86435.
£043
Have Satellit 2100 stereo f.m . in quality audio world zone RX, plus
s,s.b. adaptor and 476 Dryfit battery, showroom condition. Would
exchange for Sony CRF-330K, 320 or CRF-I RX, Tel: 061-743
1570,
£044

AFEW SIMPlE RUlfS: Voor ed. shoold loIlow the lormat of those appearing below, it must be typed or wrinen in
block letters: it must be not more than 40 WOfds long including name and address/ telephone number. Swaps
only--<lo items lor sale-and one of the itarn. MUST be radio ..Iated. Adverts for ILLEGAL CB equipment will not
be accepted.
The appropriate licence must be held by anyone installing or operating a radio transmitter.

Have HRO communications receiver and manual, good condition.
Nine tuning units cover frequencies 50kHz to 30MHz, other
accessories available. Would exchange for 144MHz c.w, transceiver,
about five watts output. Cash adjustment possible, Maurice Leadgat,
Co. Durham. Tel: 0207 506280.
£053
Have Datong MK Morse keyboard, v.g.c. Would exchange for
144MHz f.m , transceiver, plus cash if necessary. Tel: 0305 813202
(Weymouth),
£054
Have APR-4Y v,h.f. a.m.lf.m. RX TS-382 audio generator 10Hz to
20kHz 0-1 OV output plus other test equipment. Would exchange for
a HRO, AR88, Hallicrafters, Stoddart receiver or Racal preselector
MA1978. Cash adjustment if required. Bob. 247 Sandy Lane,
Hindley, Wigan. Tel: 55948.
£056
Have SX200N scanning monitor RX and power pack worth £200 and
Philips D2935 p.l.l. world receiver worth £200. Would exchange for
FRG-8800 receiver. John Smith. Tel: 0542 41043.
£059

ERRORS & UPDATES
PW"Orwell" Medium Wave
Receiver February / March 1988

suppliers for the 500pF 3-gang tuning capacitors have come
to light; FJP Kits and J Birkett, both of whom advertise in

In the p,c.b. as shown in Fig 2.3, a short piece of track has
been omitted, removing the positive supply to IC2. This can
be corrected by adding a short link between pin 6 ofIC2 and
the adjacent lead of decoupling capacitor C34. Two suitable

An error also crept into the circuit diagram Fig. 1.1 . The
connection between ICI pin 10 and Xl should also be
grounded to OV. The track pattern in Fig. 2.2 is correct. In the
buying guide, the 14-pin d.i.l. i.c. socket should read 16-pin.

pw.

Then place a
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Feature

Practically Yours
By Glen Ross G8MWR
Test gear is something that costs a lot
of money and, for many people, the
amount of use it gets cannot justify the
cost of purchase. One of the penalties
that comes with high cost is the fact
that the makers have built in a lot of
features that you may never use---but
have to be included to give the equipment a wide sales base.
Something that no amateur should
be without is a general purpose meter
and this is something that even the
least technical amongst us can build
easily and cheaply.

Rl
10M

R15
2k2

R13

1k
+

-

+

Input

B2 I
9V I
R2
10M

R3
lMl

R4
526k

R5
lOOk

R6
50k

R7
180k

R10
68

R14
470

01

-L

Specification
It was thought that with modern
equipment what most people need is a
method of measuring d.c. volts and
resistance. With solid state gear, voltages rarely exceed fifty and due to
inherently low impedance circuitry
most resistances encountered are not
of high value. The meter is designed
with this in mind and provides five
ranges of I, 5, 10, 50 and 100 volts plus
a resistance range of a to 100 000
ohms. All these ranges can be easily
changed to suit your own requirements
if you find those provided are not
convenient.
All components used are easily obtainable and cheap and the initial
calibration is very simple. No great
claims are made for accuracy but the
readings are more than good enough
for normal use and, with care in the
choice of the range resistors, could be
within plus or minus five percent. .

The Circuit
The circuit is shown in Fig. I and is
so simple as to require little comment.
The meter circuit is in the form of a
bridge, the basic elements being the
meter, f.e.t. the two 470 ohm resistors
and the balance control. In this configuration the meter will give a full scale
reading when half a volt is applied to
the gate of the f.e. t. and intermediate
values are indicated linearly. The voltage ranges are obtained by dividing
the maximum voltage for any required
range down to give a maximum of half
a volt at the f.e .t. To alter the ranges,
change the value of the appropriate
range resistor (R2 to R6) remembering
that lowering the resistance increases
the maximum voltage for that range.
Alterations to the resistance range can
be made by changing the values of R 7
and R8 . As an example, if a maximum
resistance range of 1000 ohms is needed then R8 becomes 27 ohms and R 7 is
12 ohms.

Fig. 1: The circuit diagram of the meter

kQ

o

0 .2
0 .3
0 .5
0.7
1
1.3
1.6
2.0
2 .4
3 .0
3 .7
4 .5
5.6
7 .0
9 .0
12
17
27
57
68
100

Scale
100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5
3
2

Table 1

Construction
The meter is perhaps best built in a
diecast box and should use the largest
open scale meter you can get. Both the
input terminals should be insulated
from the box and all the internal wiring
can be on a self supporting point to
point basis with clips being provided
for the two batteries. Layout is not
critical but remember that R8 and R 13
are panel mounted controls not presets. Battery drain is around 5mA and
an I.e.d. is provided to remind you to
switch off when not in use. Calibration
consists of switching on and setting a
suitable range on which to measure a
known voltage. Adjust R 13 to set the
meter to zero, apply the known voltage
and adjust Rll to set the reading
correctly.

Resistors
O.25W 2%
68Q
470Q
1kQ
2.2kQ
2 .7kQ
47kQ
56kQ
100kQ
180kQ
470kQ
1MQ
lOMQ

Carbon film
1
R10
2
R12, 14
R9
1
1
R15
1
RS*
1
RS*
1
R4*
2
R3*, 5
1
R7
1
R4*
1
R3*
2
R1,2

Potentiometers (linear)
1kQ
1
R13
100kQ
1
R8
Potentiometer (pre-set)
1kQ
1
R 11

Semiconductors
Transistors
2N3819
Tr1
Miscellaneous
Batteries 1.5V & 9V; 0-1mA meter; 2 pole S way rotary switch; S 1;
s.p.s.t . switch S2; input terminals
(2); case .

To measure resistance set the range
switch to the ohms position (6), short
circuit the test leads and use R8 to set
the meter to full scale. Connect the
unknown resistor and read its value
either from a scale drawn on the meter
face or from a calibration chart. This
could be fixed to the back of the box
and covered with a thin Perspex panel.
A typical calibration is shown in Table
1 and this can be easily checked by
measuring a few known value
resistors.
PW
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PICK OF THE POPS!
CONSTRUCTORS CHART TOPPERS FROM
FET DIP OSCILLATOR KIT

MSF RECEIVER

Lock into the National Physics Lab Atomic
clock with the Rewbichron II and MSF
receiver. The 60KHz receiver will tune to
. the MSF transmitter from Rugby. the data
is displayed on the Rewbichron II in 12 or
24 hour format with day and date
information . Bright 6 digit LED display.

One of the most important items of test
equipment in the amateur's arsenal. the
new MKII design offers enhanced
performance in both dip and wavemeter
modes with an extended low frequency
range. The FDO covers 0.8-170MHz in 6
ranges.
FDO MKII

40-16216

£30.08

NICADs AND CHARGERS

VHF WEATHER SATELLITE
RECEIVER

Reception of the Polar Orbitting Weather
Satellite can be surprisingly easy. The 6
channel VHF receiver kit offers a high
specification especially tailored for the
weather satellite. which in conjunction
with the interface and Satpic software
(and aerial) is all that is required to receive
and display the pictures on a BBC
computer.
Sat RX

MSF RX

40-06002

Rewll

41-00506

£13.20
£36.00

Cirkit

40-02300

£42.52

BBC INTERFACE KIT

14MHz RECEIVER

High quality rechargeable NiCads batteries
from Uniross.

Size Capacity(Ahrs) Stock No.

The RC14 is a simple direct-conversion
receiver for the 14MHz amateur band . The
design has been originated by the RSGB as
an introduction to home construction . The
RC 14 nevertheless offers a very good
specification with sensitivity of 1uV. wide
dynamic range. a stable VFO and a
steep-sloped audio filter.
RC14

41-03412

£30.69

Watch Out for our special
offer In next month's P.W.

AM
AA
C
D

D
PP3

0.18

Price
£1.20
£0.90
£2.10
£2.50
£3.90
£3.70

01-12104
01-12004
01-12024
01 - 12044
01-12054
01-84054

0.5
1.2
1.2
4.0
0 . 11

For use with the above receiver and Satpic
software. features careful filtering.
demodulator. fast A to D converter and
sync pulse.
Sat IF

41-03416

£33.83

SATPIC

CHARGERS
CX4 To charge AA.C.D and PP3 size
NiCads at standard charge rate.
01-02205

£7.65

KB-18DF To fast charge AA. C and
D size NiCads.
01-02206

£9.80

KB-68DF Plug in charge to fast charge AA
and AM and also PP3 at the
standard rate -shown above.
01-02207

£5.50
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A sophisticated ROM based software package
to display virtually all VHF and UHF weather
satellite transmission as well as HF and VLF
fax transmissions. Pictures may be saved
directly onto Disc .
Satpic

40-90090

£32.50

Please add 15% VAT and 70p
P&P to all orders.

Feature

A Profile of

lVJaur_~i us

Mauritius is an island about 65km long by 55km wide, and geologically consists entirely o/solidified volcanic lava. P. G. Fry GOFUS is lucky enough to visit there regularly and tells us more
about one of the island's operators.
The prefix 3B8 is rarely heard in the
UK, but of late, many operators have
had their day made by working 3B8CF,
Jacky Mandary. Through my visits to
the island, I have been lucky enough to
meet him. Being married to a Mauritian citizen has enabled me, whilst
visiting my in-laws, to meet Jacky, for
the first time, in November 1986.
Jacky, whose real name is three
times as long, but shortened for convenience, lives with his family in a
bungalow he built himself. It is in the
suburbs ofQuatre Bornes, a fairly large
town situated near the west coast of the
island. Can dos, a rather large imposing
hill, lies about 180 metres south east of
his QTH, but fortunately does not
interfere with Jacky's antenna farm.
Jacky has a three element Tribander,
with an " armstrong" rotator, long
wires and dipoles for most of the h.f.
bands. His neighbours are very kind
and helpful. They allow him to rig his
longer antennas across their properties
and use supports in their gardens,
(what a contrast to some UK neighbours . . .). Some slight TVI is evident,
so he limits his operating times
accordingly.
For those readers wishing to work
him, Jacky is normally on every Saturday, a day he reserves for operating, on
the following frequencies and times:
1.832MHz 0300UTC onwards (c.w.)
3.507MHz 2200UTC onwards (c.w.)
Spot frequencies favoured for general operating are:
14.027, 14.245 (s.s.b.), 21.027 and
28.027MHz.
His equipment comprises ;in FT902DM and FRG-7000, and he much
prefers the c.w. mode where he uses his
electronic keyer which has an auto CQ.
Jacky works as a technician for the
Mauritian Meteorology Department,
where he services the satellite transponders and ancillary equipment, both
on Mauri!ius and its surrounding islands, where equipment is located.
One of these islands is St Brandon,
which is only activated when Jacky is
on the island, the call being 3B7CF.
He is a wonderful character, very
knowledgeable and enjoys meeting
visiting amateurs. In fact, no visit can
be complete without meeting Jacky.
His family did consist of two boys,
both under ten, but last year Jacky's
delightful wife presented him with a
daughter.
During my visit, I watched in awe as
Jacky activated his station and tore
through the callers to his CQDX. I now
realise why OX operators get frustrat-

ItIIrltlllB

the ....tl...mopcIitan island inth.... n

ed in dealing with the pile-ups-they
have my sympathy. An important note
to add here is that when sending a QSL
card to Jacky, he only QSL's direct. To I
ensure a return card from him, ALWAYS include a couple of IRCs and a
self addressed envelope.
With the huge deluge of weekly QSL
mail Jacky receives, it goes without
saying that every little effort helps to
make his life easier.
The QSL address for 3B8CF is:
Jacky Mandary, No 6 Shastri Road,
Candos, Quatre Bornes, Mauritius, Indian Ocean.
Unfortunately, during my last visit
in November 1986 (the year I passed
the RAE), the Mauritian Telecommunications Department had stopped
issuing new amateur licences to both
its own and visiting amateurs. The
reason for this action was through the
discovery of short wave amateur type
transmitting units during a large drugs
raid.
This sadly had the effect of tarnishing the small amateur community on
the island, which consists of nine licensed stations, with unfounded suspicion and distrust. Jacky, himself, has
been affected by these measures. He is
an employee of the government and
yet he was refused the special call for
operating on the island of St Brandon
(3B7). To my knowledge, the situation
still exists, but for verification it would
be wise to contact the Minister for

Telecommunications, Edith Cavell
Street, Port Louis, Mauritius. Normally, an application for a visitor's licence
should be made at least six months in
advance of your trip. The call, when
granted, takes the form of your own
callsign and /3B8 following.
A further word of warning, in the
present circumstances, don't be tempted to take any equipment with you, as
it is likely to confiscated by the Customs. It will be treated as imported
goods, for which a special permit has to
be obtained.
On January 2 this year, I had a
phone call from G3BDQ in Hastings.
He had just had a QSO with Jacky and
phoned me on his behalf. I duly fired
up my trusty FT-200 and dipole (only
4m a.g.l.) and enjoyed a nostalgic chat
with 3B8CF at 1745UTC on
l4.245MHz s.s.b. His signals were 5
and 7, and his report of my signals with
my modest station was 5 and 5.
Anyone requiring further information about working Mauritius, or just
about the island's make-up, are welcome to contact me QTHR as in the
Winter callbook.
Notwithstanding the problems the
island has endured, it is a pure paradise and the opportunity of visiting it
should not be missed. The icing on the
cake is obviously the chance to operate
as /3B8, and I will be in touch with the
relevant authorities, soon, to establish
the current position.
PW
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RAYCOM give you MORE
PURCHASING POWER!
FOR FAST SERVICE PHONE IN YOUR ORDER
WITH ANY MAJOR CREDIT CARD OR IN MOST
CASES WE CAN OFFER YOU INSTANT CREDIT
OF UP TO ( 1,000.00 (SUBJECT TO STATUS.)
RAYCOM ARE LICENCED CREDIT BROKERS.
APR 29.S%, SUBJECT TO VARIATION. FREE
CREDIT ON CERTAIN PRODUCTS AT LIST
PRICES, 50% DEPOSIT AND SIX MONTHLY
PAYMENTS. PLEASE TELEPHONE FOR MORE
DETAILS AND APPLICATION FORMS.

ORDERING INFORMATION

R

COMMUNICATION SYSTEMS

ITED

NEW HELPUNE 0836 282228 (until 9pm Daily)

ALL PRODUCTS WE ADVERTISE ARE NORMAL
STOCK ITEMS OUR NEW MAIL ORDER DEPARTMENT CAN NOW DESPATCH MANY LINES
SAME DAY, BUT PLEASE ALLOW UP TO 14
DAYS DELIVERY TIME IS SUBJECT TO
CARRIAGE METHOD . IF ORDERING BY MAIL
PLEASE INCLUDE CARRIAGE AND STATE
YOUR DAYTIME TELEPHONE NUMBER . ALL
PRODUCTS OVER £750.00 CARRIAGE FREE .
PLEASE ALLOW TIME FOR PERSONAL
CHEQUES TO CLEAR. PLEASE CALL BEFORE
ORDERING AND FOR MORE DETAILS .

PLEASE TEL: 021 5446767

THROUGH YOUR CONTINUOUS AND VALUED CUSTOM, RAY WITHERS COMMUNICATIONS LTD. HAS MOVED AND EXPANDED TO ENABLE US TO
OFFER YOU EVEN BETTER SERVICE AND PRICES - STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST
BACK-UP, PLENTY OF PARKING FACILITIES AND EASIER TO GET TO ! WE NOW BOAST THE BEST CENTRAL FACILITIES IN THE COUNTRY, WHY NOT POP
ALONG AND SEE THE LATEST TRANSCEIVERS, SHORTWAVE/SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS ADVERTISED IN
THIS MAGAZINE ARE AVAILABLE AT RAYCOM, AND DON 'T FORGET OUR EXCLUSIVE PRODUCTS AND MODS!

SPECIAL OFFERS

NEW PRODUCTS
NEW
IC7S1

?COM
Come and see in the NEW ICOM IC781
HF Professional t ransceiver with built
in Band Scope, Auto ATU and PSU,
the new KENWOOD ' RZl Mobile
Scanner, th e new YAESU VHF Base
Station and Mobile, and the new FOX
mobile Scanner.
because of our
purchasing power and overseas con tacts we get the new models first ! And
offer the best introductory prices !

WHILE STOCKS LASTI ............................
.. .................... . NORMAL
YAESU FT726 BASE STATI ON C/ W 2MTR S
........... .............
.. £999.00
YAESU Y0 844A BASE STATIO N M IC 6OO/ 50K ........................................... £39.95
YAESU FT77 .5W· 120W 1.6·30MH, PA UNIT ............................................ £1 49.00
YA ESU HOR N RE LAY ALARM UNIT WITH 555 ..
....... C12 .S0
ICOM ICA20 AIR BA ND CAAAPPROVEO HIH ........................................... , ........... £429.00
ICOM ICA2 AIR BA ND CAAAPPROVEo HIH ......................................................... £399.00
KENPR O KT400E E 2W UHF H/ H C/ W CHARGER ..................................... £279 .00
COLoUR ·Ro TA 40KG ROTATOR 3 CORE CABLE ......................................... £45.00
Plea se ask for our SPECIAL OFFER S LI ST. USED LIST. SCANNERS LIST. and LATEST
NEWS. Please send a large S.A .E.

YAESU
SPEC I AL
£695 .00
£19 .95
£75 .00
£4 .50
£379.00
£279.00
£199 .00
£37 .50
PRODUCT

BASE STATIONS
YAESU FT767GX RWC / MK2 ALL MODE / BAND BASE STATION
£1499 .00
YAE SU FT767GX RWC/ MK2 AS A BOVE C/ W 2 OR 6 METRE S .................................... £1590 .00
YAESU FT75 7GX MK2 MODE L W ITH IMPROVED FEATURE S ........................................... £895 .00
YAE SU FT726R MULTI ·BAN D MULTIMO OE. SPECIAL OFFER ...
.. ....... ......... ............. £695 .00
YAESU FT74 7GX NEW M ULTIM OOE l00W HF TR A NSC EIVER ......................... ............. POA
NEW YA ES U FT736R MULTIMOOE BASE STA TI ON C/ W 2 METR ES
POA
ICOM IC73 5 HF HIGH PERFORMANCE MINI HF TRANSC EIVER ......................................... £892 .50
ICOM IC275 25W 2 METRE M ULTI -FEATURE SUPERB BASE STATION
................. £949 .00
ICOM IC575 l OW 10 & 6 M ETRE A LL MO DE SU PER BASE STATION ............................... £949 .00
CALL FOR BE ST PRICES ON OTHE R ICOM AN D YAESU BASE STA TIONS.

FT767
GXRWC
MK2

IYAESUI

Raycom offer our own improved version
of th is f abu lous HF -UHF tran scei ver, we
f it a sm all SMD chip component mod
board in th e VCO to improve the RX
dynam ic range by up to 20dB, FOe when
purchased new fro m us. If yo u are lucky
enough to own th e FT767 already, send
your un it + £59 .50 and we w ill f it it for
you l (inc. ret urn carriage). A lso ava ilable
at some Ya esu dealers. SEE REVIEWS
FOR DETAILS OF THIS ACCLAIMED

MODIFICATION.

ANTENNAS & ACCESSORIES

SCANNERS

HANDHELDS

NOW
AVAILABLE
AT
RAYCOM :
CUSCRAFT,
BUTTERNUT, HY-GAIN ANTENNAS, JAYBEAM, TONNA,
MET, HAM-M ROTATORS. Call for full details, prices,
availability and delivery costs.
ICOM AH7000 SUPER 5O-1300MHz DISCONE ............ £79.50
G5RV HALF SIZE HF ANTENNA ready to use .... £16 .50
G5RV FULL SIZE HF ANTENNA ready to use .... £18.50
GSKW-TYPE 7.1MHz TRAP DIPOLE KIT S0239 £24.50
GSKW-TYPE as above for use w ith 300 OHM .. £23.50
GSKW-TYPE 2X 7.1 TRAPS ONLY. LESS CABLE . £9.95
RAYCOM AIRBANO-VHF SIX ELEMENT DI SCONE £12 .50
RAYCOM DISCONE VHF 60·6ooMHz 8E .80239 £29 .50
SUN KG 209 SE2 5/ S MOBILE TILT-OVER 259 £14.50
RAYCOM CAST GUTIERMOUNT C/ W S023S/ COAX £S.50
GAMMA TWIN 2 METRE SLIM JIM KIT inc. instr. £14.50
RAYCOM / RWC HB9CV 2 METRE 2E MINI BEAM £12 .50
RAYCOM / RWC HB9CV 70CM 2E MINI BEAM .... £S .95
The above popular products POST FREE .

YAESU FAG9600from the company who specialises in fitti ng eKtra options.

Extended Receiver coverage available. call for details.
VAESU FT7 27R/ FNB4A 2.SW ISw) DUAL BANDER. CIW CHRGR £395.00

SCANNERS

Bearcat by uniden
USC 175XL
-~ - --

-

IIIfGJ :~.~ _
RAYCOM ARE TRADE AND RETAIL
DISTRIBUTORS FOR THIS SUPERB
RANGE OF QUALITY SCANNERS.
THE POPULAR UBC 100XL HAND
HELD HAS SOLD IN THOUSANDS,
BUT IS NOW COMPLIMENTED BY
THE UBC 70XCL POCKET SIZED
HANDHELD . ALSO THE NEW
COST EFFECTIVE UBC 50XL
HANDHELD. SEE THE NEW
MODELS IN OUR SHOWROOMS
OR SEND A S.A.E. FOR DETAILS .
FROM £99 .50

as supplied to Government departments and professional bodies. We also
upgrade existing models, please call for more details. prices, delivery and
information.
Vaesu FRG9600 Basic Model Improved 'S' Meier ' Sens.. .. ... £465.00
Vaesu FRG9600/ RWC Mk2 6O·950MHz 'N' Connector Fined ..... £495.00
Vaesu FRG9600/ RWC MK3 HF l00KHz·9S0MH, plus Mk2 Spec. £595.00
Vaesu FRG9600/ RWC MkS HF 5Ql;Hz-950MHz Active Mixer ..... £625.00
Package deal on above Mk3/ SFRG9600 c/ w AH7000 discone. GSRV. PA4
AC PSU, complete receicing station HF-U HF including delivery UK mainland.
Add £100.00 10 above price.
PACKAGE DEALS AVAILABLE ON ALL MAKES.

Icom ICR7000 2SM·2GHZ superb qualily professional R, ........... £B59.oo
Icom ICR7000/ AH7000 Receiver plus Matching Discone ............ £937.50
Kenwood RZI New 2S·90SMHz Mobile Wide and Narrow AM/ FM .... POA
Fo, VHF·UHFMulli Funclion Mobile Scanner FM only ................. £139.00
Un,den·Bearcal UBCSOXL VHF·UHF l Och. H/ held Scanner ......... £99.50
.Uniden·Bearcal UBC70XL VHF-UHF 2Och. Minialure H/ held ..... £199.00
Uniden·Bearcal UBC l00XL VHF·UHF·Airband H/ held Scanner . £189.00
Uniden·Bearcal UBC 17SXL VHF·UHF·Airband Desk.Top ............ £175.00
BJ200 Mk2 VHF·UHF·Airband·Mil,tary Airband H/ held ..... .. .... £220.00
AOR 2002 25· S50, BOO·1300MHzDesk·Top/ Mobile AM/ FM .... £469.00
Sony Air 7 Top Qualily VHF·Airband Handheld Scanner . .. ...... £245.00
SHORT WAVE RECEIVERS
Vaesu FRGB800 Short Wave 100KHz·3OMHz all Mode ' Mem . .. £589.00
Vaesu FRGB800/ FRVB800 as above wilh VHFConv. fined .. .... £679.00
Icom ICRI71 HF Top GradeCommunicationsReceiver _........... 099.00
Sonv PRQ80 HFN HF Handheld ScannercJwaccessories ...... £3.15.00

I

::

'YAESU FT23R1FNB1 0 2.5W (5W I2MTRS c/w CHARGER .. £2OS.OO
' YAES U FT73R1FNB10 2.5W (5W I7OCM S C/WCHARGER ....... £259.00

' ICOM MICRO 2E 2.SW 2MTR' HAN DHELDWITH CHARGER ..... £209.00
CTEl 600ISAMEAS ICOM IC2E! CIW NICAD CHARG ER ............ £179.00
Many other types of handheld stocked. please enquire.

PORTABLES
FT290RMK2 2.SW MULTIMODE STANDARD ACCESSORIES ..... £399.00
FT290RMK2 2.5 WATT M/ M AS ABOVE CIW NICADS CHRGR £425.00
FT290RM K2IFL2025 (STDI WITH 25W U NEAR AMPUFIE R .. £489.00
FT690RMK2 6MTR 2.5W MU LTIMOOE STANDARD ACCESS £399.00

FT690RMK2 6MTR 2.SW M/ M AS ABOVEC/W NICAOS CH ..... £425.00
FT790RMK2 NEW 70CM 2.SW MULTIMODE DUEOUT SOON ... £499.00

MOBILES
YAESU FT21 1E4SW 2MTR MOBILE WITH FREE
1/ 4 WAVEANT ................................................................................ £299.00
YAESU FT212RH NEW 4SW 2MTRMOBILE DVS FEATURE OPT. £349.00
' ICOM IC2BE 2MTR 25W MOBILEWITH FREES/ BANTE NNA ... £359.00
ICOM 1C4aE 70CMS 25W ............
.. .............................. £429.00
ICOM IC3200 OUAL BAN O 25W .. .. ............................................. £399.00
AUNCO DUAL BANDER
............ _
.00

Sony 20010 Short Wave/ Airband DEI IIXF RX with ANI kil ......... £395.00
Many more makes and models in Slock. PLEASE CALL FOR PRICES.
DELIVERYCOSTS and any advise or informalion. or send large SAE.Unsured
poSi and packing £1 0.00. Carrier £1 2.S01.

Opening hours 9am-5.30pm 6 days. LATE NIGHTS Thursday & Friday till 7pm.

SONY

RAYCOM now appointed
official Sony dealers, full range
of both professional and
domestic models available
to order.

I ~ •
RAYCOM COMMUNICATIONS SYSTEMS LTD,
INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD
OLDBURY WEST MIDLANDS B69 4RJ
Telephone 021 5446767, Fax 544 7124, Telex 336483 Identi-G
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Theory

Reading & Understanding
(with a bit of theory thrown in)
Part 3 o/this series, by R. F. Fautley G3ASG, takes a look at transistor amplifiers.
First we must look at the circuit symbols for transistors in Fig. 3.1.
There are two types, npn and pnp,
which differ in the type of semiconductor junctions which are sandwiched
together. Either type may be basically
silicon or germanium material. The
subject is outside the scope of this
article, but further information can be
obtained from standard semiconductor text books.
The main difference between the use
of the two types is that for the npn type
(which is by far the most popular) the
collector is required to be positive with
respect to its emitter, and for the pnp
type the collector has to be negative
with respect to its emitter. The table
may help in understanding the
differences.
Both npn and pnp types can be used,
but we will consider only the npn
transistors at this stage as they are
more often used for simple amplifiers.
The other component symbols used in
the circuit diagrams for simple amplifiers have already been described.
Pictorially, some different physical
shape transistors are shown in Fig. 3.2.
Regardless of whether they are npn or
pnp types-they still look the same!

Common Emitter
Amplifier
It is not the intention here to describe the operation of the amplifier,
but to give sufficient information for it
to be identified. A very much simplified
circuit of the amplifier as it appears to
the a.c. signals which it is to amplify is
shown in Fig. 3.3.
The reason for the name common
emitter amplifier is because the emitter
connection is common to both input
and output signals. Look at the input
first, you can see that it's applied
between base and emitter. Now look at
the output, it is between collector and
emitter. As the emitter is directly connected to both input and output, it is a
common connection. That's why it's
called a common emitter amplifier.

Common Base
Amplifier
The common base amplifier is socalled because the base connection is
common to both input and output
circuits as in Fig. 3.4. Using the same

IWOM l201

Li>lCollector
Base\N
Emitter

Li>ICollector
Base\N
Emitter

!!pn transistor

p.!)p transistor

" Live " -'E~
mi":":"
tt.-:rC~~-+---1·"Live"
Input

Fig. 3.1. Symbols for npn and pnp
transistors

Output

"Earthy " _ - - - - - - - _ " Earthy"

Fig. 3.4. Simplified circuit of the
common base amplifier

~

~

~.., 'm;,:, __ _0"",,,, (j
A
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o

I

I

\

'

:

Collector

0

IWOM2241

"Live"
Input

Bas:Y{
Emitter

Collector (Body)

Fig. 3.2. Some different transistor
shapes

"Earthy"

Collector
load
resi$tor

"Earthy"

tV supply

R3

R1
"Live"
Output

Input
"Earthy "

Output

a
a
b

"Live"

Base

"Live"

"Live"

Emitter
load
resistor

Fig. 3.5. Simplified circuit of the
common collector amplifier
~

IWDM1221

BiSe

"Earthy"

"--e
aC,b

"Live"

s...
a
R2
b

Input
signal
"' Earthy "

a

Output
signal

b
-Vsupply

Fig. 3.3. Simplified circuit of the
common emitter amplifier

Fig. 3.6. Circuit diagram of a common
emitter amplifier

method as for the common emitter
amplifier, look at the input circuit
between emitter and base, and the
output between collector and base.
This time it is the base which is directly
connected to both input and output
circuits-thus common base amplifer.

quency oscillator) is to be used as the
basis of a transmitter. As the output
power of the v.f.o. may be only a few
mW, it will be necessary to amplify its
output considerably before the required transmitter output power is
attained. So the output from the v.f.o.
must be connected to some form of
power amplifying stage, or stages.
Now, one of the problems to be faced
is that any connection to the output of
an oscillator is likely to have some
effect on its frequency and possibly
also on its output level. However, the
principle requirement ofa v.f.o. is that
its frequency remains constant at that
set by the operator and is not subject to
changes by any other means. So, we
have to prevent the addition of an
amplifier stage from affecting the oscillator frequency.
This "prevention" is achieved by
isolating the v.f.o. from the amplifier
by means of a buffer stage similar to
the common collector amplifier described previously, Fig. 3.5, connected
between the v.f.o. stage and the following amplifer stage.
The circuit diagrams of Figs. 3.3, 3.4
and 3.5 have been purposely drawn in

Common Collector
Amplifier
As you' ve probably guessed, this
type has the collector connection common to both input and output circuits,
as in Fig. 3.5. It is also called an
"emitter follower" because the emitter
signal is very nearly identical to the
input on the base. That is, the emitter
"follows" the base.
The common collector amplifier is
also often referred to as a buffer amplifier, because one of its features is that it
has a high degree of isolation between
its "live" input and " live" output
terminals. What do we mean by isolation in this context, and why is isolation between input and output
desirable?
An example may help in answering
the questions. A v.f.o. (variable fre-
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Circuit Diagrams
+v supply

"Live"

Output
"Earthy"
-v supply
II/DHml

... NOTE: The

a

a

p.c .b. layout
shown here is
given as an
example only.
This board is
NOT available
from the PW
PCB Service

R2
b

R4

A Practical Common
Emitter Amplifier
The next step in understanding circuit diagrams is to take a look at the
complete single-stage common emitter
amplifier, Fig. 3.6, and compare it with
a possible printed circuit board layout
as in Fig. 3.7. The word "possible" is
used as many different layouts are
feasible, provided that the components
are connected together as required by
the circuit diagram. The terminal
marked " +Vsupply" and "-Vsupply" represent the connections to a battery or a
d.c. power supply.
Resistors RI, R3 and capacitor C3
all have one of their terminations
(marked with an "a" ) connected directly together (i.e. they are joined to
one line) to the positive terminal of the
d.c. supply to the amplifier marked
"+ Vsupply". As long as these " a" terminations of the three components and
the positive supply are all connected
directly together, the actual physical
positions of the components are not
very important.

bt-tC3IHI-__.. _Li_ve....

"Live"

Output
signal

0-1

an b
a

Input
signal

R1
b

b (4 ·Earthy..

a
R3
b

"Earthy"

Fig. 3.7. Possible printed circuit board layout for Fig. 3.6

an over-simplified manner to highlight
their operation. For example, the a.c.
coupling and decoupling capacitors to
the input and output circuits (CI , C2,
C3 and C4 in Fig. 3.6: CI , C2, C3 and
C4 in Fig. 3.8: and CI , C2 and C3 in
Fig. 3.9) have been considered as
short-circuits at the frequencies of the
signals being amplified. Also, the biasing components for the transistors (R I,
R2 and R4 in Fig. 3.6: R I, R2 and R3
in Fig 3.8: and R I, R2 in Fig. 3.9) have
been completely ignored as they do not
affect the mode of operation, i.e. common emitter, common base or common collector connection.
But these other parts of the circuit,
although essential in a practical amplifier, tend to "hide the wood amongst
the trees" when looking for the key to
identifying the mode of operation.
Because there are so many components
in a practical amplifier circuit, as in
Fig. 3.6, the parts which identify it as a
common emitter type have been
highlighted.

tV supply

-v supply

Fig. 3.8. Practical common ba••
amplifier
Table 1
tV supply

npn type pnp type
" Live"

CONNECTION
Collector
Base
Emitter

Voltage

Voltage

+5
+0.6
0

-5
-0.6
0

The table shows the different voltages you can expect for both npn and
pnp transistors

-4t-='b..........~H'
a(1 b

C3

Input
signal
b

"Earthy"

-v supply

Fig. 3.9. Practical common collector
amplifier

Table 2

Transistor
Common
Connection

Approximate
Impedance at
Transistor
Input

Approximate
Impedance at
Transistor
Output

Possible Use

Emitter
Base
Collector

10000
750
100kO

10kO
50kO
10000

a.f. amplifier
receiver d . amp
buffer

The table shows some of the different uses for the various typ•• of circuit w.
have mentioned in this .ection of the •• ri ••

Again, the "b" terminations of R2,
R4, C2 and C3 must be directly connected together and also to the
"earthy" terminals of the input and
output circuits and the negative of the
d.c. supply, "- V supply" .
One possible component layout on a
printed circuit board is shown in Fig.
3.7. The shaded areas on the layout
represent the copper track on the back
of the board looking from the front,
or component, side (i.e. looking
" through" the board).

Practical Common
Base & Common
Collector Amplifiers
Practical circuits for (a) a common
base amplifier, and (b) a common
collector amplifier are shown in Figs.
3.8 and 3.9. The parts of the circuit
which identify the type have again
been highlighted. As an exercise, try to
draw a layout similar to Fig. 3.7 for
each of the two amplifiers.

Summary
The preceding three circuits have all
been of simple single amplifier stages
and the tables above may help to fix
the uses of the different types in your
mind.
The input and output impedances in
the table (which can be considered as
resistances, because the reactive components can be ignored in the approximations) are those existing at the transistor connections. The input and
output impedances at the "live" and
" earthy" input and outputs marked in
Figs. 3.6, 3.8 and 3.9 will be modified
by other circuit components.
For example, the biasing and collector, or emitter, load resistors will shunt
(i.e. be connected in parallel with) the
input and output impedances
respectively.

Next month we will
look at oscillators.
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Constructional

The Eightypole
The Eightyp 0 Ie, by Richard Q. Marris G2BZQ, is a portable TXIRX 3.5MHz,
1.14m high vertical antenna which can be assembled, or disassembled, in about 3
minutes. It has obvious potential for IA or IP working, indoor working or on your
mini QE2, if you have one.
The Eightypole was originally designed
as an antenna to take on holiday with a
small 3.SMHz c.w. rig. It can be stowed
in the back of the car, or even in a
fishing rod bag.
The antenna was tested at home,
standing on a coffee table, using a 10
watt 3.SMHz, C.w. transmitter. It happily worked around E & W Europe. My
testing theory is that, if you cannot get
results using 10 watts c.w., then the
antenna is a dead loss!
The Eightypole is far less "earth
conscious" than the usual ! wave
shortened vertical, where the impedance may be as low as 3.Sn. Indoors, it
has been earthed to a waterpipe, to a
large metal window frame, 4.8m of
wire along the floor and 10m of flex
aimlessly zigzaggi ng around the floor
of the apartment.
The antenna is a short, helicallywound vertical with an effective electrical length of just over 0.31.. plus a
simple LC match a.t.u. During the
design, an initial estimate indicated
that something well over 4Sm of wire
would have to be wound onto a suitable rod. So, small models were made
up at a much higher frequency, to
establish the "groundrules" and to get
the "feel" of the resulting design.
The electrical circuit and front view
of the assembled Eightypole is shown
in Figs. I and 2. The quick " break
down" portability is shown in Fig. 2
and Fig. 3 shows the prototype base
unit. Basically, it consists of a 1.0 I Om
close-wound coil (Ll) which plugs into
a supporting base; into the top ofLi is
plugged a small top hat .. At the base, a
simple "L" network l\.t.u. , in a small
metal box, is located. From the a.t.u. , a
son coaxial feedline (3 metres of
RGS8) goes to the TX, which has the
usual pi-network output circuit.

The prototype, when loaded at
3.S4MHz, has a useful bandwidth of
about 80kHz without having to re-tune
the a.t.u. With minor adjustments to
the antenna, it will go up to 3.8MHz.
The a.t.u. is earthed by a 6m length of
cable taken to a water pipe; but other
earthing arrangements have been tried
(see later) and the Eightypole does not
seem to be too fussy in this respect.
The bandwidth is greatly reduced without the top hat, and loading becomes
more critical.

Construction
A vital statistic is that a 2Smm width
of close winding, of the specified wire,
(7/0.2mm stranded, pvc covered, IkY
r.m.s.) on the specified tubing comprises 19 turns and needs 1.42m of
wire. At the bottom of the plastics
tubing, a 230mm wooden dowel is
inserted and Superglued into place,
leaving a 67mm length outside as
shown in Fig. 2. The 7 Smm length of
dowel is Superglued and screwed in the
centre of the 190mm diameter top hat
disc.
For the winding of Ll , anchor one
end of the wire 19mm from the top of
the pvc tube leaving a 38mm tail for
connection to a small terminal fitted
on the disc. Close wind 1.0 I Om winding length of the specified wire and
anchor the far end with a 2SSmm
flying lead, as shown in Fig. 2. Approximately S7m of wire will have been
190mm metal
U
disc
23
(Top hat)

nu

screll

(onnect
to disc

used. The centre pin, with the insulation surround removed, of a coaxial
plug is soldered to the 2SSmm flying
lead for plugging into the a.t.u. The
metal shroud of the plug can be disposed of.

TheATU
This is a conventional LC matching
unit. It consists of L2 and a SOOpF,
good quality, air-spaced receiver type
variable capacitor. The de-shrouded
plug of the Eightypole, plugs into a
coaxial socket at the top of the a.t.u.
Three metres of RGS8 son coaxial
feedline goes to the transmitter, and a
banana socket is used at the a.t.u. box
to receive the earthing system.
The a.t.u. is built into a small aluminium box approximately ISO x 110
x II Omm, although the dimensions are
not critical as long as there is plenty of
clearance around the inductor L2.
The L2 inductor consists of 20 turns,
closewound, of I x 0.6mm single
strand pvc covered wire (1.2mm o.d.).
The coil former is a 7 Smm length of
22mm o.d. pvc tubing as used for
antenna winding L1.

The Base Unit
The simple base mounting unit is
shown in Fig. 3. The "H" shape is
made up of 3 pieces of 4S x 20mm
wood screwed together as shown. A
Jurther 9Smm length of the 22mm o.d.
pvc piping is fastened to the cross piece
with two Marley stand-off wall clips,
see Fig. 3. The 18mm dowel plug at the
base of Ll should be rubbed down to
be a free fit into the base unit.
Other types of base unit can be used
as long as they have a 18mm diameter
socket to plug in Ll , e.g. a wall bracket.
The object has been to retain versatility for the antenna.

Fig. Z
1-067

1·010

Fig. 3

FI,.1

L1

11+--

Metal box

r - - - -

500pF
L __ ____

I

215

~

,

255mm flying lead
with plug to a.tu.
---t

I- -

-

-

-

-

-

-

-

-- -

I
I

-

L2

+-______-"

67

TX
Dimensions
in mm.
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inside tube

""'---'-....L..-_~ Base
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The Result
The Eightypole, having now been
completed, results in a useful and
versatile 4-part structure consisting of
a top hat disc, antenna rod Ll, the base
unit and the a.t.u. The whole thing can
be assembled, or broken down, in
about 3 minutes, and in either state
only takes up a minimum amount of
physical space. It therefore makes a
very useful and handy portable (indoor
or outdoor) 3.SMHz transmitting
antenna.

a.t.u. will not cope with this, then the
turns of L2 should be slightly adjusted.
C: A larger diameter top hat disc
should increase the bandwidth somewhat, but it may be necessary to adjust
the size of L2. Anyway, the existing
disc is small and takes up little room.
D: The Eightypole prototype is not too
earth conscious, though the better the
earth then the better the results and the
easier the loading. All tests were carried out using a 6m length of stout
cable clipped onto a water pipe with a
large connector clip. However, it loads
and works with a Sm long wire, lying
on the floor, plugged into the a.t.u .

earth socket. It works even better with
20m of flex zigzagging along the floor
into another room. A good report was
received from an ON4 using 2.Sm of
flex clipped onto a large metal frame
window.
E: What about 14 and 7MHz band
working? Well: Reduce the size of L2
progressively, by trial and error, to
load 7 and l4MHz, or fit taps to L2
with a rotary switch, though there is a
personal dislike for switches in low
power TX a.t.u.s. Earthing should get
progressively easier, e.g. 10m of flex or
a water pipe on 7MHz, and Sm of wire
on l4MHz.

Ideas Department
Many amateurs, when they read an
article of particular interest to them
say, "that is just what I need except
that . . .". The author is one of the more
guilty types. There is always a compulsive desire to change, or improve, the
design. In anticipation of this, the
following is submitted:
A: Though specifically designed, as
described, for c.w. use between 3.S and
3.6MHz, it will work up the higher
frequency end of the band. However, it
is suggested that loading efficiency
might be then improved by putting a
"tap" about 2Smm up from the bottom
of Ll , with an optional shorting link
using "croc" clips.
B: Perhaps the transmitter has a 7Sn
impedance and not the son for which
the Eightypole was designed. If the

SHOPPING

~
I 1/1. pJluch? I
Ho ~ifficLllt~
HoW

r £17

II Intermediate
(1U.

Birkett Tel : 0522-20767

DIY Products
1.240m Marley Extrusions 22mm
upvc overflow pipe 22mm old ; 2
off Marley plastics stand-off wall
mounting clips ; wooden dowel to
fit inside plastics tube; 610mm
wood 45 x 20mm .
Electrical Products
Stranded ,7/0.2mm pvc covered
wire rated 1kV r.m .s. 1.4A; Solid
1/0 .6mm pvc covered wire ;
500pF good quality airs paced RX
type variable capacitor(1) ; metal
box for a .t .u .; 2 off coaxial
sockets.
Miscellaneous
190mm diameter metal disc for
top hat; Superglue, sundry screws,
pvc tape, wire .

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 ~<~ ~
iteminPW?
~
f

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

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
1 PP. Payment by Access, Mastercard, Eurocard or Visa also accepted
on telephone orders to Poole (0202) 67B558 . Normally despatched by
return of post but please allow 28 days for delivery.
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Theory
In Part 6 of this series, A.J. Harwood C Eng MIERE G4HHZ looks at the phase
ofpolarisation and reflection.

Making Waves- A
Guide to Propagation
Part 6-Planes and Reflections
One aspect of radio waves which is
important in the "real world" is the
plane of polarisation, usually defined
as the plane containing the E field. For
waves relatively close to the surface of
the earth, this can be defined in terms
of the angle of the electric field to the
earth's surface. Where this field is
vertical to the earth's surface, the wave
is said to be vertically polarised and I
leave it to the reader to work out what a
horizontally polarised wave is.
It is, of course, possible to have slant
polarised waves and, in this case, the
polarisation can also be referred to as
mixed because the wave can be resolved into separate vertical and horizontal waves as shown in Fig. 6.1. The
maximum received signal occurs when
the receiving antenna (assumed to be a
dipole), is aligned so that its length is
parallel to the electric field and at 90
degrees to this direction there is virtually no signal received.
There is another type of polarisation
possible which is a little more difficult
to understand, circular or more accurately elliptical polarisation. This is best
explained by considering one of the
ways by which a circularly polarised
wave can be generated. This is by
E
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H

I
iii
::! ~~E
!

I

!

I!

Vertical

t

t

~

!

I

~

I~

+t

Horizontal

Vertical and Horizontally polarised waves
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'IZ]S

__J_
Slant

Hs
E field components of
a slant polarised wave

Fig. 6.1: Vertical, horizontal and slant
polarised waves. The slant polarised
wave has a vertical component Vs
and a horizontal component Hs

means of a pair of crossed dipoles, as
shown in Fig. 6.2. The dipoles are
mutually at right angles and fed with a
phase difference of 90 degrees by
means of a quarter wavelength of
feeder between the two. Dipole 1 will
produce a vertically polarised field and
dipole 2 a horizontal one. Now look at
the waves generated by each dipole
during one cycle.
For simplicity, we'll consider a wave
at an integral number of wavelengths
from the dipoles. This means that the
phase of the wave is a whole number of
cycles behind that of the driving voltage and can thus be considered as in
phase. The maximum amplitude at
this point can be taken as I, for
reference purposes. At a time when A
is at the beginning of a cycle, and hence
the amplitude of its wave is 0, the wave
from B is a quarter of a cycle behind.
This is due to the phase lag arising
from the quarter wave cable and producing the maximum field strength of
-1. One eighth of a cycle, or forty-five
degrees, later the amplitude from A has
risen to 0.707 (sin 45) and that from B
decayed to -0.707 (cos -45). At the
quarter cycle point (90 degrees) the
amplitudes are + I from A and 0 from B
and so on as shown in Fig. 6.2. The
total field strength is the vector sum of
the two waves, as shown. The electric
field component of the wave (and also
the magnetic), always has a magnitude
of I, but the direction of polarisation
appears to an observer to rotate once
per cycle. In this case the rotation is
clockwise as the wave travels away
from us and the polarisation is said to
be clockwise circular. Reversing the
connections to dipole 2 would make it
rotate anti-clockwise. Feeding the dipoles with unequal power would result
in unequal amplitudes for the separate
horizontal and vertical components
with the wave being elliptically
polarised.
In order to receive the maximum
signal from a circularly polarised wave,
and antenna must also be circularly
polarised and with the correct direction of rotation, often called the hand
of polarisation. If the correct hand is
used, one signal will have a phase shift
of 90 degrees relative to the other
arising from the inherent difference in
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phase of the two fields. Remember that
the 90 degrees, due to the phasing cable
between the dipoles, is used to delay
the signal from the other dipole so that
the two are in phase at the feed point. If
the hand is of the opposite type, then
nothing will be received since the
signals from the two dipoles cancel at
the feed point. A linearly polarised
antenna, such as a dipole, will however
react to one field or the components of
both fields in the plane of the receiving
antenna. These components always
add up in a way which equals the signal
from one dipole. As it can only receive
half the total power contained in the
circularly polarised wave front, there is
a loss of 3dB compared to reception on
a circularly polarised antenna.
One advantage of using circular polarisation is that a good signal is received by a linearly polarised receiving
antenna, for any orientation in the
plane at right angles to the transmission path. This makes circular polarisation ideal for mobile communication, and explains why it is used for
v.h.f. radio transmission where car
radios make up a significant part of the
audience.
A/4
cable

Dipole 1

IWDH21S!

2 dipoles at 90°
fed at A-B

Waves from 1t 2 over one cycle

~
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R
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0

1t /R
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271315
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1

_360°

Magnitude and direction of E field
from 1& 2 and ofthe resultant R
1 8 0 ° _ through 1 cycle.
Fig. 6.2: Generation of a circularly
polarised wave by a pair of crossed
dipoles. The resultant wave rotates
through 360· clockwise every cycle
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Polarisation is also of importance
when considering the question of reflections. We saw in Part 3 that for a
strong reflection to occur, the first
Fresnel zone about the reflection point
should be free from obstruction. If this
is the case, then the reflection can be
considered as a simple ray which is
reflected at the centre of the zone.
When talking about reflections, the
optical convention whereby the angle
of incidence is measured from the
vertical is very often used, i.e. an angle
of incidence of zero occurs when a
wave strikes the reflecting surface at
right angles about the angle of elevation, which is what I have chosen to do.
To understand the phenomenon of
reflection fully, we also need to know
something about the magnitude and
phase of the reflected wave. This is
dependent on the polarisation of the
incident wave. The other factors which
are of great importance in determining
these characteristics for the reflected
wave are the electrical properties, the
permittivity and conductivity of the
material forming the boundary from
which the wave is reflected. Materials
commonly encountered, such as earth
and sea, are translucent to radio waves.
When a wave strikes the boundary
between the air and such a surface,
some of the energy is refracted into
the material and some is reflected, as
shown in Fig. 6.3. This is the same
process as happens to a beam of light
when it strikes a boundary such as air
to glass. In the case of radio waves, the
amount of energy refracted into the
material is lost (unless the receiver is
perhaps in a submarine), and hence
determines the magnitude of the reflected wave. The relative permittivity
is what mainly decides the phase,
although this is to some extent dependent on the conductivity. The process
of reflection can be characterised by
the reflection coefficient of the boundary. This shows the relative magnitude
and phase of the reflected wave to the
incident at the reflection point.
For a horizontally polarised wave,
the electric field is parallel to the
reflecting surface. If this is of relatively
high conductivity then it will tend to
"short circuit" the electric field giving
a net field of zero at the surface. This
action gives rise to the reflected field,
which is thus in anti-phase to the
incident field at the reflection point
since the incident and reflected field in
I

~

wave

Fig. 6.3: A wave striking the earth's
surface is partially reflected and partially refracted. The refracted energy
is lost and so the reflected wave is
smaller than the incident wave
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Fig. 6.4: Reflection coefficients for good conductivity ground and sea water.
The amplitude and phase of the reflection depend on polarisation, conductivity, permittivity and frequency

effect cancel each other out giving the
net zero field. The reflection coefficient for horizontally polarised waves
is fairly high. This is because not much
energy is refracted into the reflecting
material and the phase angle of the
reflection is 180 degrees or a little
higher.
For vertical polarisation, the situatio\l is more complicated. At low
angles of elevation most energy is reflected and there is a complete phase
reversal between the incident and reflected wave. As the angle increases,
more energy is refracted into the reflecting surface and the magnitude of
the reflected wave decreases, still having a phase reversal. This goes on until
a point is reached where the magnitude
of the reflected wave is at a minimum.
This occurs at an angle known as the
Brewster angle after the physicist who
first discovered and explained its significance. At this angle, refraction of
energy into the surface is greatest and
the angle between the refracted and
reflected waves is 90 degrees. For
angles of elevation greater than the
Brewster angle the magnitude of the
reflected wave rises and the incident
and reflected waves are in phase at the
reflection point.
Reflection coefficients are also frequency dependent. Examples are
shown in Fig. 6.4 for both horizontal
and vertical polarisation and for two
differing surfaces, high conductivity
ground and sea water, at two different
frequencies. A particular case of reflection occurs when the conductivity of
the surface is very high, i.e. it is a good

conductor. Here there is no diffraction
into the reflecting medium and hence
virtually no loss of energy for either
vertically or horizontally polarised
waves; a good conductor is therefore a
good reflector. For vertical polarisation , there is no phase change on
reflection and for horizontal there is
180 degrees change down to an angle of
elevation of zero or grazing incidence.
An interesting case is that of reflection of a circularly polarised wave. As
we have seen, this consists of vertically
and horizontally polarised waves with
a phase shift of 90 degrees between
them. If the angle of elevation is
greater than the Brewster angle for the
vertically polarised component, then
00 reflection the phase of this component does not change whilst that of the
horizontally polarised component reverses. This is equivalent to a reversal
of the hand of polarisation so that a
clockwise polarised wave gives rise to
an anti-clockwise polarised reflection.
A receiving antenna correctly polarised for the direct wave will thus not
respond to the reflection. Experiments
in the United States have shown that
this is an effective way of reducing
ghosting on television transmissions. It
can also be used to minimise the effects
of reflections where these are troublesome in other areas such as data
communications, where the delayed
data can cause errors due to intersymbol interference.
Perhaps a few words on the roughness of the reflecting surface are also in
order, since this also has an effect on
the reflected signal. This was referred
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Path length
difference
is h sin ex 2
Phase difference is

e=2x~XhX sine
Fig. 6.5: A wave reflected from a
bump suffers a phase difference of
compared to reflection from the level surface. The surface can be considered smooth if the total phase
change is less than 1(/4 radians or 45·

e

to in the article "Vertical Antennas" by
P. Newton in the February edition of
PW. He points out the analogy
between a ground plane and a shiny
surface. Optical studies have given rise
to what is known as the Rayleigh
criterion of roughness which can also
be applied to the radio case. A wave
which would be reflected from a surface but instead is reflected from a
bump is shown in Fig. 6.5. This gives
rise to a change in the phase of the
reflected wave. The magnitude of the
phase difference can be calculated
from the geometry of the system and is
seen to be:

0 - 2 x 2 x!:x x x sin
A.

e

where the phase and geometric angle
are measured in radians.
Using the approximation that for
small angles (in radians) the angle is
very closely equal to the sin of the
angle, and converting to degrees this
becomes:
h

h

x A. 45
h =-x-x -

4

e

X2

=

A.
3.6-

e

Another point raised in " Vertical
Antennas" is the importance of the
ground conductivity in the immediate
vicinity of an antenna, particularly a
vertically polarised one. This is a subject I wish to deal with in some detail
in a later part on surface wave propagation. To end for this month, I would
like to introduce the topic of the image
of antennas over a good conducting
ground plane. The images of a vertical
and a horizontal antenna over such a
plane are shown in Fig. 6.6. The image
of the portion of the antenna immedi-

Many do not know that a
similar testing service is also
available for verifying such
claims made against other
Specifications such as
International or European
Standards, Trade
Association of
Manufacturers'
specifications or other
similar documents.
Products can be tested
during development, before
they are put onto the
market, or as samples taken
from the marketplace. BSI
Testing ' s independent,
confidential and accurate
technical reports carry an
authority and value.
If interested
manufacturers or their
agents wish to discuss ways
in which they can use these
BSI facilities, they should
contact Ian Peplow in 0442
230442 .

t

e

Rayleigh showed that if this phase
change did not exceed 7tl4 radians (45
degrees) the effect on reflection was
not significant. By rearranging the formula, and making the phase change 7tl4
radians, we can see that the surface can
be considered smooth iffor an angle of
elevation of degrees the height of the
irregularities is not greater than:

Testing Products
Testing to ensure that the
requirements of standards
have been met is vital to
ensure customer
confidence, new contracts
and a presence in the market
place. BSI Testing has been
established for more than a
quarter of a century and is
nationally and internationally
recognised as a worldleading Test Centre. Its
testing facilities are both
NAMAS and British
Calibration Service
accredited.
BSI Testing have recently
announced that
manufacturers or suppliers
could obtain independent
backing for any claims of
"compliance with British
Standards" they may be
making by having their
products successfully tested
at BSI 's own laboratories at
Hemel Hempstead.

x2

X

0- 4xx-x e x - - -x A.
180 A. 45

t

t

+
~

Fig. 6.6: A vertical antenna has a
positive image in a good conductor
and a horizontal antenna a negative
image

ately below the antenna is of opposite
sign to the antenna itself, since positive
charges on the antenna induce negative
charges in the ground plane and vice
versa. A vertical antenna and its image
thus behave in a similar manner to a
pair of dipoles fed in phase. khorizontal antenna and its image are effectively in anti-phase which can be considered as the vertical antenna having a
positive image and the horizontal a
negative one. We can calculate a radiation pattern for the antenna and its
image in a way similar to that used in
Part 5 to calculate the pattern for a pair
of dipoles.
Next, in Part 7, we will consider the
case of antennas and their images,
antennas such as the monopole on a
ground plane in more detail and see
how the waves they generate are
propagated.

The RSGB Microwave
Committee launched a
competition
in June 1986. They !(
have been a little surprised
and disappointed with the
response from UK amateurs.
They know that there are a
number of people who are
"pushing the frontiers" '
forward in the constructional,
field, but these ·
to be hiding
under a
You
a letter of
Chairman
DrM. W .
ASGBHQ, or
1 September 1988
must sen~ a basic

Venue Change
Due to circumstances
beyond their control, the
Cornish Radio Amateurs
Rally will not be able to be
held at the usual venue.
The new venue is the
Village Hall at Perranwell,
which is about Skm southwest of Truro . The hall is in
the centre of the village and
will be sign-posted.
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Invitation to
Authors
Practical Wireless welcomes
manuscripts from readers. If
you have an idea for an
article you'd like to have
considered for publication,
send +1) the address on page
1 for a free copy of the PW
Author's Guide. An s.a.e.
would be appreciated .
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AT THE SCIENCE MUSEUM, WROUGHTON
AIRFIELD, SWINDON, WILTS.
on Sunday 22nd May from 1Dam
Amateur Radio, CB, Electronics, Computing, Model
Railway Swopmeet, Model Boat Show, Model Aircraft Show, Model Car Show, Model Steam Engine
Rally, trade Stands, Model Boat, Aircraft, Railway
and Car Demonstrations and other working model
displays, plus many Science Museum exhibits including Aircraft, Fire Fighting Appliances and Equipment, Submersibles, Hovercraft, Radar Equipment,
Rockets, etc. All housed in spacious display hangers,
also working Vintage Machinery, Traction Engines,
Fire Engines, Classic Cars, Vintage Vehicles, Helicopter Trips, Refreshments, Free Car Parking. Don't
miss this great event, make it a day out for the whole
family.
Wroughton Airfield is located on the A4361 and is
signposted to the Science Museum from Junction 16
on the M4 Motorway.

Admission £1 per person
Organized by the SWINDON & DISTRICT
AMATEUR RADIO CLUB
Trade enquiries and further details
Tel: 066689 307
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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 CRlLF, CW
software filtering and much more. Needs interface or T.U. BBC-B/Master and CBM64 tape £20,
disc £22. SPECTRUM tape £35, +3 disc £37 inc.
adapter board (needs interfacefTU also).

See reviews Dec 87 & Jan 88 issues.
For VIC20 we have our RTTY/CW transceive
program. Tape £20.

~>c

--4RTTY/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, CBM64 tape £25, disc £27. VIC20
tape £25. SPECTRUM tape £40, +3 disc £42 inc.
adapter board (needs interface also). The SPECTRUM software-only version (input to EAR socket) is still available £25, +3 disc £27.
TlF1 INTERFACE Perfect for TX3 and RX4, it has
2-stage RTTY and CW filters and computer noise
reduction for excellent reception. Transmit outputs for MIC, PTT and KEY. Kit £20 (assembled
PCB + cables, connectors) or ready-made £40,
boxed with all connections. Extra MIC leads for
extra rigs £3 each. State rig(s). Interface available
only with TX-3 or RX-4 software.

uD=D~

WORLD AND UK/EUROPE MAP LOCATOR
Maps, great circles, distances, bearings, contest
scores. Latllong, locators, NGR, hundreds of
placenames. BBC-B/Master, ELECTRON ONLY.
Tape £10.

IfI1rJ~'CG1K
VAESU'S NEW RIG

LOCATOR Distances, bearings, con~est scores.
Latllong, locators. SPECTRUM, CBM64, VIC20
tape £7.

-

_. -

~~~ ~~[Q)

Opening Hours
Tues - Fri 9 - 5 Sat 9 - 4

U[g1W

And for BBC-B/Master, SPECTRUM, ELECTRON,
CBM64, VIC20.
MORSE TUTOR
using random
words. 40 plain
your own. With

t"m:r"\Your

1-40 wpm. Learn by ear, practise
letters, figures, punctuation,
language texts supplied or type
learning guide, tape £6.

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

LOCAL EMPORIUM

. . Special Lowest Prices on HY-GAIN HF Antennas and Rotators .
~ AR40 25% Discount on a wholesalers R.R.P.

SMC Birmingham
FULLY STAFFED AND EQUIPPED WORKSHOP
FACILITIES FOR ALL YOUR SERVICE NEEDS
PHONE (021) 327 1497/6313
SALES ONLY • . . Rod Ashley
SALES AND SERVICE • . . stuart Foreshaw and David Wright

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

~

(P.W.)
~
Fron, Upper Llandwrog, Caernarfon Ll54 7RF.
Tel. 0286 881886
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~ 0202 678558

0202 678558

C

8f)f)~ SE;e~eE
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 overseas 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, FREE POST, Enefeo 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.

O/P = Out of print,

RAD.O

....L.V•••ON

BETTER RADIO/TV RECEPTION
A . N.II.w.II., A. T. Cu.hen ...d
B. D. CI.rk
An Australian publication giving guidance and advice
both to listeners seeking reliable reception of some
distant radio station. and to OX listening hobbyists . 134
pages £9.95

A TV-DXERS HANDBOOK (BP1")
R.Bunney
Information on transmission standards, propagation.
receivers including multi~standard, colour, satellites, an~
tenn8S, photography. station identification. interference.
etc. Revised and updated 19B6. 87 pages £5.95

BETTER SHORTWAVE RECEPTION (USAI
W . S. 0" W6SAI 110 S. D . Cow... W2LX
Receivers. antennas. propagation, OX listening techniques for the shan waves and v.h.f . 158pages £5.50

SATELLITE TELEVISION
P.t.r S. P....on
How satellite TV works. setting up your own TVRO
terminal, the costs, the programmes available. 72 pages
£4.95

RECEIVING STATION LOGBOOK (RSGBI
Standard logbook for the s.w.!. in horizontal A4 format .
32 lines per page. 50 pages O/S
SCANNERS
P.t., Rou •• GU1DKD
A guide for users of scanning receivers, covering hardware, antennas, accessories. frequency allocations and
operating procedure . 177 pages £7.95

*

SCANNERS 2
P.t., Rou •• GU1DKD
The companion to Scanners. this provides even more
information on the use of v.h.f. and u.h.f . communications band and gives constructional details for accessories to improve the performance of scanning equipment.

216pages £9.95

*

SHORT WAVE RADIO LISTENERS'
HANDBOOK
Arthu, MiII.r
In easy-to-read and non-technical language, the author
guides the reader through the mysteries of amateur.
broadcast and CB transmissions. 207 ~ges £8.99

*10thRADIOTELETYPE
CODE MANUAL
Edition

Joerg Kllng.ntu ••
This book provides detailed descriptions of the characteristics of telegraph transmission on short waves. with
all commercial modulation types including voice frequen~
cy telegraphy. It provides comprehensive information on
all RTTY systems and c.w. alphabets. 96 pages £8.00
THE SATELLITE EXPERIMENTER'S
HANDBOOK (USAI
A guide to understanding and using amateur radio.
weather and TV broadcast satellites. 207 pages. £9.25

• •C.NN. . .
AN INTRODUCTION TO RADIO DXING (BPS1)
R. A. P.nfold
How to find a panicular station, country or type of
broadcast and to receive it as clearly as possible . 112

pages £1.95

BEGINNER·S GUIDE TO
RADIO (9th Editlonl
Gordon J. King
Radio signals, transminers. receivers, antennas, com~
ponents, valves and semiconductors. CB and amateur
radio are all dealt with here. 266 fJIIf1fIS £8.9'

GUIDE TO WORLD-WIDE
TELEVISION TEST CARDS
Edition 2
K.lth H.m.r .nd G.rry Smith
The main purpose of this book is to assist long distance
television enthusiasts (TV OXers) around the world with
signal identification . There are 240 test cards, identification slides and clock captions pictured. It is in "semialphabetical" order, that is the stations are in alphabetical
order in their geographical sections. 52 pages £2.95

'I'H.ORY

*

AMATEUR RADIO 110 ELECTRONICS STUDY
GUIDE
3rd Edition
I.n Rldpeth ZL 1 BCG
This book aims to fill the gap between high level amateur
radio handbooks and over~ simplified beginners manuals.
It is written in a " students own notes " format that hopes
to put the reader more at ease than formally wrinen text
books do. 2 16 pages £7.00
COMMUNICATION (BPS91
(EI.m.nt. of EI.ctronlc.-Book 51
F.A. WII.on
Fundamentals of line, microwave. submarine. satellite,
digital multiplex. radio and telegraphy systems are
covered. without the more complicated theory or mathematics. 256 pages £2.95
FOUNDATIONS OF WIRELESS
AND ELECTRONICS (10th Edltlonl
M. G. Scroggi• •nd S . W. Amo.
Covering d .c. and a.c. circuits. l , C, tuned circuits and
selectivity. valves. semiconductors, transmission lines,
antennas, radiation , oscillation, modulation , detection.
amplification. superhet receivers , c.r.t .s, waveform generators and switches, computers and power supplies.
551 pages £S.96

*I.nLEVEL
II RADIO 110 ELECTRONICS THEORY
Rldp.th ZL 1 BCG

A sequel to Amateur Radio & Electronics Study Course.
this book covers advanced theory up to a level needed on
most technician courses. The handwritten format is
designed to make the student feel as though the pages
are his own notes. 169 ~ges £8.70

PRACTICAL ELECTRONICS CALCULATIONS
AND FORMULAE (BPII3)
F.A. WII.on
This has been written as a workshop manual for the
electronics enthusiast. There is a strong practical bias
and higher mathematics have been avoided where
possible. 249 pages £3.95

O/S = Out of stock.
GUIDE TO BROADCASTING STATIONS
19th Edition (19S7/8SI
Philip D.rrlngton
Frequency and station da'ta. receiver. antennas. latin
American DXing. reponing , computers in radio, etc. 240

pages £6.95

*

GUIDE TO FACSIMILE STATIONS
7th Edition
Joerg Kling.nfu ••
This manual is the basic reference book for everyone
interested in FAX . Frequencv. callsign , name of the
station. ITU country/geographical symbol, technical parameters of the emission are all listed. All frequencies
have been measured to the nearest 100Hz. 252 pages
£12.00

*

GUIDE TO FORMER UTILITY
TRANSMISSIONS
31d Edition
Jo.rg Kllng.nfu ••
This manual is built 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 identrtication of radio signals. 126
pages £8.00

*

GUIDE TO UTILITY STATIONS
6th Edition
Jo.rg Kling.ntu. .
This book covers the complete short wave range from 3
to 30MHz plus the adjacent frequency bands from 0 to
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 the
alphabetical callsign list plus press services and meteorological stations. 494 pages £19.00
HF OCEANIC AIRBAND
COMMUNICATIONS (2nd Edn.)
Bill Lev.r
Aircraft channels by frequency and band. main ground
radiO stations. European RfT networks, North Atlantic
control frequencies . 24 pages £3.50
INTERNATIONAL RADIO STATIONS
GUIDE (BP1551
Revised and updated in 1985, this book shows the site.
country, frequency/wavelength and power of stations in
Europe. the Near East and N. Africa. North and latin
America and the Caribbean, plus short-wave stations
worldwide. 128 ~ges O/P
THE COMPLETE VHF/UHF FREQUENCY GUIDE
Upd.t.d 1988
This book gives details of frequencies from
26-2250MHz with no gaps and who uses what . Recently updated, there are chapters on equipment requirements as well as antenna., etc . 88 pages. £5.95
THE INTERNATIONAL VHF FM GUIDE
7th Edition
Jull.n B.ldwln G3UHK 110 Kri. Partridge GSAUU
The latest edition of this useful book gives concise
details of repeaters and beacons worldwide plus coverage maps and funher information on UK repeaters. 70

pages£2.S5

U .....N.NC CU.D• •

UK LISTENERS CONFIDENTIAL
FREQUENCY LIST (4th Edn. 19S7/S8)
Bill Lev.r
Covering the services and transmission modes that can
be heard on the bands between 1.635 and 29.7MHz.

QUESTIONS 110 ANSWERS
RADIO
Eug.n. Trundle
Basics of electrical theory, radio and semiconductors.
receivers. amateur and CB radio. and test equipment.

AIR BAND RADIO HANDBOOK
D.vld J. Smith
With air band radio you can eavesdrop on the conversations between aircraft and those on the ground who
control them. The author, an air traffic controller, explains more about this listening hobby. 1 74 pages
£5.99.

VHF/UHF AIRBAND FREQUENCY GUIDE
A complete guide to the airband frequencies including
how to receive the signals. the frequencies and services,
VOLMET and much more about the interesting subject of
airband radio. 74 pages. £5.95

THE SIMPLE ELECTRONIC CIRCUIT AND
COMPONENTS Book 1 (BPl21
The aim of this book is to provide an inexpensive but
comprehensive introduction to modem electronics. 209
pages £3.50

DIAL SEARCH (5th Edition 19S5/S91
G.org. Wilcox
The listener's check list and guide to European broadcasting. Covers medium wave, long wave. v.h.f. and
short wave . Including two special maps. making the
most of your ponable and many more . 46 pages £3.25

BEGINNER·S GUIDE TO
ELECTRONICS
Ow.n BI.hop
For youn\lsters thinking of a career in electronics; theory
and applications in computers, radio . TV. recording,
medical and industrial electronics. 240 pages £4.95

*

124 pages £8.95

110 pages £2.95
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INTERFERENCE HANDBOOK (USA)
William R. Nel.on WA6FQG
How to locate and cure r.f.i. for radio amateurs. CBers
and TV and stereo owners. 253 pages £6.15

DIGITAL IC EQUIVALENTS
AND PIN CONNECTIONS (BP140)
A. Michaels
Equivalents and pin connections of a popular selection of
European. American and Japanese digital i.c.s. 256
pages £5.95

RADIO FREQUENCY INTERFERENCE (USA)
What causes r.f.i? Are all r.f.i. problems difficult. expensive and time·consuming to cure? These questions and
many more are answered in this book . 84 pages £4.30
TELEVISION INTERFERENCE MANUAL (RSGB)
B. Priestley
TV channels and systems, spurious-radiation TVI.
strong -signal TVI, audio breakthrough, transmitter design. 78 pages £2.94
.

A.ATEUR RADIO
A GUIDE TO AMATEUR RADIO (RSGB)
Amateur Radio-the hobby. the equipment. workshop
practice. the licence. the RAE (including sample questions) . 154 pages OIP
AMATEUR RADIO CALL BOOK (RSGB)
Winter 81188 Edition
This useful work now incorporates a 48-page reference
section of useful information for amateur radio enthusiasts . 310 pages OIP
AMATEUR RADIO LOGBOOK
Standard logbook for the transmitting amateur in horizontal A4 format . 25 lines per page . 96 pages £2.30
AMATEUR RADIO
OPERATING MANUAL (RSGB)
A mine of information on just about every aspect of
amateur operating. including international callsign series
holders. prefi x lists. DXCC countries list. etc. 204 pages
£6.16

* AMATEUR
year.

RADIO SATELLITES the first 26

Arthur C. Gee G2UK
The material in this souvenir publication is drawn from
the author's archives. It is mainly a pictorial account of
the pattern of developments which have occurred over
the last 25 years . 34 pages £2 .25
CARE AND FEEDING OF POWER GRID TUBES
(USAI
This handbook analyses the operation of EIMAC power
grid valves and provides design and application information to assist the user of these valves. 156 pages £6.15
HOW TO PASS THE RADIO
AMATEURS ' EXAMINATION (RSGB)
G. L. Benbow G3HB
The background to multiple choice exams and how to
study for them with nine sample RAE papers for practice.
plus maths revision . 91 pages £3.15
PASSPORT TO AMATEUR RADIO
Reprinted from PW 1981-1982
The famous series by GW3JGA. used by thousands of
successful RAE candidates as an aid to their studies. Plus
other useful anicles for students of amateur radio . 96
pages £1 .50

Ra • •RaNca

QUESTIONS" ANSWERS
RADIO REPAIR
Lea Lawry-Johns
How to fault-find and repair valved and transistorised
receivers, car radios and unit audio equipment. Suggested lists of tools and spare pans . 106 pages £2.95

INTERNATIONAL TRANSISTOR
EQUIVALENTS GUIDE (BP85)
A. Michaels
Possible substitutes for a popular selection of European,
American and Japanese transistors. 320 pages £3.50

SERVICING RADIO,
HI-FI AND TV EQUIPMENT
Gordon J King
'A very practical book looking at semiconductor characteristics , d.c. and signal tests. fault-finding techniques
for audio, video, r.t. and oscillator stages and their
application to transistor radios and hi-fi. 205 pages
£8.95

LINEAR IC EQUIVALENTS
AND PIN CONNECTIONS (BP141)
A. Michaals
Equivalents and pin connections 6f a popular selection of
European. American and Japanese linear i.c .s. 320pages
£5.95
NEWNES AUDIO" HIFI ENGINEER· S POCKET
BOOK
Vivian Capel
This is a concise collecti on of practical and relevant data
for anyone working on sound systems. The topics
covered include microphones, gramophones. CDs to
name a few . 190 pages Hardback £9 .95
NEWNES COMPUTER ENGINEER'S
POCKET BOOK
This is an invaluable compendium of facts , figures,
circuits and data and is indispensable to the designer.
student. service engineer and all those interested in
computer and microprocessor systems . 203 pages HardNEWNES ELECTRONICS POCKET BOOK
5th Edition
Presenting all aspects of electronics in a readable and
largely non· mathematical form for both the enthusiast
and the professional engineer. 315 pages Hardback
£8.95
NEWNES RADIO AMATEUR AND
LISTENER'S POCKET BOOK
Steve Money G3FZX
This book is a collection of useful and intriguing data for
the traditional and modern radio amateur as well as the
shan wave listener. Topics such as AMTOR. packet
radio , SSTV. computer communications. airband and
maritime communications are all covered . 160 pages

Hardback £8.95
NEWNES RADIO AND ELECTRONICS
ENGINEER'S POCKET BOOK
(11th Editionl
Keith Brindley
Useful data covering maths, abbreviations. codes , symbols . frequency bands / allocations. UK broadcasting stations, semiconductors, components. etc . 201 pages

Hardback. £6 .95

*

RADIO AMATEUR·S GUIDE
RADIO WAVE PROPAGATION
(HF Bandsl
F. C. Judd G2BCX
J
The how and why of the mechanism and variations of
propagation in the h.f. bands . 144 pages £8.95

POWER SELECTOR GUIDE (BP236)
J . C. J. Van de Ven
This guide has the information on all kinds of power
devices in useful categories (other than the usual alpha
numeric sarti such as voltage and power properties
£:~~';f selection of replacements easier. 160 pages

*

THE 1988 ARRL HANDBOOK FOR
THE RADIO AMATEUR
This. the sixty-fifth edition 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
memory keyer, receiver projects, a linear aSK convener,
a low-powered balanced Transmatch and a d.t .m .f .
decoder. Updated every year. this provides useful reference material for the radio amateur. It also includes 18
pages of p.c .b . track/attems for you to build your own
boards . 1157 pages 19.26 (hardbeck)
VHF HANDBOOK
FOR RADIO AMATEURS (USA)
H . S . Brier W9EGQ" W. I. Orr W6SAI
VHF/ UHF propagation . including moonbounce and satellites. equipment and antennas . 335 pages £1.96
VHFIUHF MANUAL (RSGB)
G. R. Jessop G6JP
Theory and practice of amateur radio reception and
transmission. between 30MHz and 24GHz. 520 pages
£12.92

TEST EQUIPMENT FOR
THE RADIO AMATEUR (RSGB)
H . L . Gibson G2BUP
Techniques and equipment for tests and measurements
on devices. systems and antennas. 142 pages Hardback

OIP
TRANSISTOR RADIO FAULT FINDING CHART
(BP10)
C. E. MiII.r
Used properly. should enable most common faults to be
traced reasonably quickly. Selecting the appropriate fault
description at the head of the chan. the reader is led
through a sequence of suggested checks until the fault is
cleared . 635 x 455mm (approx) £0.95

back £8.95

NEWNES TELEVISION AND VIDEO
ENGINEER'S POCKET BOOK
Eugene Trundle
This is a valuable reference source for practitioners in
" entertainment" electronic equipment . It covers TV
reception from v .h.f . to s.h.f .• display tubes. colour
camera technology, video recorder and video disc equipment. video text and hi-fi sound . 323 pages Hardback
£9.95

THE RADIO AMATEURS QUESTIONS • ANSWER REFERENCE MANUAL 3rd Edition
R.E.G . Petri G8CCJ
This book has been compiled especially for students of
the City and Guilds of London Institute RAE . It is
structured . with carefully selected multiple choice questions, to progress with any recognised course of instruction. although it is not intended as a text book . 258 pages
£6.95

back £15.95

INTERNATIONAL DIODE
EQUIVALENTS GUIDE (BP1081
A. Michaels
Possible substitutes for a large selection of many
different types of semiconductor diodes . 144 pages
£2.25

QUESTIONS" ANSWERS
AMATEUR RADIO
F. C. Judd G2BCX
What is amateur radio? The Radio Amateurs ' Exam and
licence. The technology, equipment, antennas, operat~l~\;"cedure and codes used by amateurs . 122 pages

RADIO AMATEUR'S MAP OF
NORTH AMERICA (USAI
Shows radio amateurs prefix boundaries, continental
boundaries and zone boundaries. 760 x 636mm OIS

PRACTICAL HANDBOOK OF
VALVE RADIO REPAIR
Cha. E Millar
The definitive work on repairing and restoring valved
broadcast receivers dating from the 1930s to the 60s.
Appendices giving intermediate frequencies, valve characteristic data and base connections. 230 pages Hard-

RSGB RADIO DATA
REFERENCE BOOK
G. R. Jessop G6JP
The 5th Edition of an essential book for the radio
amateur's or experimenter's workbench. 244 pages

Hardback OIS
SEMICONDUCTOR DATA BOOK
A . M . Ball
Characteristics of about 10000 transistors, f .e.t .s,
£'~~5s0 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 useful categories (other than the usual alpha numeric
son) such as voltage and power propenies making
selection of replacements easier. 192 pages £4.95

IIAULT-.INDING
ARE THE VOLTAGES CORRECT?
Reprinted from PW 1982-1983
How to use a multimeter to fault -find on electronic and
radio equipment, from simple resistive dividers through
circuits using diodes, transistors. i.c .s and valves. 44
pages £1 .50
OSCILLOSCOPES, HOW TO USE THEM, HOW
THEY WORK (Revised 2nd Edltlonl
Ian Hickman
This book describes oscilloscopes ranging from basic to
advanced models and the accessories to go with them .
133 pages £5.95

PRO.lECT
CONSTRUCTION
HOW TO BUILD ADVANCED SHORT WAVE
RECEIVERS (BP226)
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 rece ivers as well as some add-on
circuits like S-meters and noise limiters . 118 pages
£2.95
HOW TO DESIGN AND MAKE
YOUR OWN P .C.B.s (BPU1)
R. A. Penfold
Designing or copying printed circuit board designs from
magazines. including photographic methods . 80 pages
£1.95
INTRODUCING QRP
Collected Article. from PW 1983-1985
An introduction to low-power transmission, including
constructional details of designs by Rev . George Dobbs
G3RJV for transmitters and transceivers from Top Band
to 14MHz. and test equipment by Tony Smith G4FAI . 64
pages £ 1 .50

*

MORE ADVANCED POWER SUPPLY PROJECTS (BP192)
R. A. Penfold
The practical and theoretical aspects of the circuits are
covered in some detail. Topics include switched mode
power supplies, precision regulators. dual tracking regulators and computer controlled power supplies. etc. 92
pages £2.95
POWER SUPPLY PROJECTS BP76
R. A. Penfold
This book gives a number of power supply designs
including simple unstabilised types. fixed voltage regulated types and variable voltage stabilised designs . 91
pages £2.50
PRACTICAL POWER SUPPLIES
Collected Articles from PW 1918- 1 98&
Characteristics of batteries, transformers, rectifiers.
fuses and heats inks. plus designs for a variety of mainsdriven power supplies. including the PW " Marchwood"
giving a fully stabilised and protected 12V 30A d.c . 48
pages £1.25
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
projects are either on p.c .b. or matrix board. 90 pages
£4.9&
SOLID STATE 8HORT 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 will give a fsirly high level of performance. 93 pages
£2 .9&

AUDIO .RaOUaNCla.
AUDIO (BP1 1 1)
(Elements of Electronic_Book 6)
F. A. Wilson
This book studies sound and hearing, and the operation
of microphones. loudspeakers, amplifiers, oscillators,
and both disc and magnetic recording . 320 ptlges £3.&0
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AERIAL PROJECTS IBP1051
R. A. Penfold
Practical designs including active. loop and ferrite aerials
plus accessory units. 96 fNI(JtI$ r1.95
ALL ABOUT CUBICAL QUAD
ANTENNAS IUSAI
W. I. Orr weSAI • S. D. Cow... WZLX
Theory. design. construction. adjustment and operation
of quads. Quad. vs. Vagis. Gain figures. 109 fNI(JtI$
rl.lo
ALL ABOUT VERTICAL ANTENNAS IUSAI
W. I. Orr WeSAI ...d S. D. Cowan WZLX
Theory. design. construction. operation. the secrets of
making venical work. 191 fNI(JtI$ r7.50
AN INTRODUCTION TO ANTENNA THEORY
IBP19BI
H.C. Wright
This book deals with the basic concepts relevant to
receiving and transmining antennas. lots of diagrams
reduce the amount of mathematics involved. 86 fNI(JtI$

n.91

Taking a new look at how h.f. antennas work. and putting
theory into practice . 260 pages ra.17

OUT OF THIN AIR
Collected Antenna Artlcl. . from PW 1977-19BO
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.f. direction finding loop. Plus items on propagation. accessories and antenna design . 80 pages r1.BO
SIMPLE, LOW-COST WIRE ANTENNAS FOR
RADIO AMATEURS IUSAI
W. I. OW WaSAI and S. D. Cow... W2LX
Efficient antennas for Top Band to 2m. includin~ '"invi~~~~~ antennas for difficult station locations . 19 pages
THE ARRL ANTENNA BOOK
14th Edition IUSAI
A station is only as effective as its antenna system . This
book covers propagation, practical constructional details
of almost every type of antenna. test equipment and
formulas and programs for beam heading calculations .

327 pages. £9.10

BEAM ANTENNA HANDBOOK IUSAI
W . I . Ow WBSAI • S. D. Cow... WZLX
Design. construction. adjustment and installation of h.f.
beam antennas. 198 fNI(JtI$ re.71
HFANTENNAB
FOR ALL LOCATIONS IRBOBI
L. A . Moxon 08XN

TWO-METRE ANTENNA HANDBOOK
F. C. Judd wrote this book for radio amateurs new to the
144· 146MHz band . The range of antennas describad will
cater for most situations. panicularly those where space
is a problem. 157 pages r l.95
WIRES. WAVES
Collected Antenna Article. from PW 19B0-1984
Antenna and propagation theory. including NBS Vagi

design data . Practical designs for antennas from medium
waves to microwaves, plus accessories such as a.t .u.s,
s.w .r. and power meters. and a noise bridge. Dealing
w ith TVI . 160 fNI(JtI$ £3.00

2& SIMPLE AMATEUR BAND AERIALS IBP1251
E. M.Noll
How to build 25 simple and inexpensive aerials. from a
simple dipole through baam and triangle designs to a
mini-rhombic . Dimensions for specific spot frequencies,
including the WARC bands. 80 fNI(JtI$ £1 .95
2& SIMPLE INDOOR
AND WINDOW AERIALS IBP1381
E. M. Non
DeSigns for people who live in flats or have no \lardens.
etc .• giving surprisingly good results considering their
limited dimensions. 64 pages £1.7&

THE ARRL ANTENNA COMPENDIUM Volume 1
IUSAI
This book makes fascinating reading of hitheno unpub-

••• cont ~

lished material. Among topics discussed are quads and
loops. log periodic arrays, beam and multi-band antennas . venicals and reduced size antennas. 175 pages

£9.2&

REVISED SERVICE!
LOWER PRICES!
Printed circuit boards for Practical Wireless constructional projects are
available from the PW PCB SERVICE. The boards are made in 1.5mm glassfibre, and are fully drilled and tinned . All prices include poslage. packing and
VAT for UK orders . Please add £2 .00 per order for despatch to overseas
addresses.
Orders and remittances should be sent to : PW Publishing Limited,

FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1PP,
marking your envelope PCB SERVICE. Cheques should be crossed and
made payable 10 PW Publishing Ltd .
When ordering . please state the Article Title and Issue Date as well as the
Board Number. Please print your name and address clearly in block letters.
and do nOl send any other correspondence with your order. You may
telephone your order using Access or Visa . A telephone answering
machine will accept your order oulside office hours.

Pleas. allow 28 days for delivery. Always check the latest
issu. of PWfor the current detail, of pric. and availability. Plea,e
enquire for p.c.b.s not listed here.

Board
Number

Title of Article

WR068
WR095
WR126
WRl44
WR143
WR156
WRl60
WR167
WR165
WR166
WRl68
WR169
WR165 etc set
WR161
WR179
WR183
WR184
WR185
WR187
WRl90
WR189/192 pr
WRl94
WR195
WRl96
WAD246
WAOOI
WA002

AF Speech Processor
Transceiver Power Supply
"Exe" 1oGHz Transceiver
Iambic Keyer
ATV Converter
Repeater TIme-out Alarm
LMS Regenerative Receiver
RTIY Terminal Unit for ZX81
"Severn" (VFO)
"Severn" (Receiver/Audio)
"Severn" (Ch.over/Sidetone)
"Severn" (Transmitter)
"Severn"
"Marchwood"
Transceiver VOX Unit
Top-band OF Receiver
Simple Top-band Receiver
Auto-notch Filter
Morse Sending Trainer
Mod FRG-7 (Switching)
Bug Key with 528-bit memory
Mod FRG-7 (FM/squelch)
Stable Toneburst
'"Teme" (Transmitter)
"Dart" Follow-up
"Teme" (VFO/ooubler)
''Teme'' (Receiver)

Issue
Dlted
Jan 80
Sep 80
Aug 81
Mar 82
Apr 82
Nov 82
Feb 83
June 83
June 83
Jun 83
Jul83
Jul83

-

Jul83
Mar 84
Apr 84
Jun 84
Jun 84
Jul84
Oct 84
Oct 84
Nov 84
Nov 84
Nov 84
Dec 84
Dec 84
Jan 85

Price

Ie)

5.20
3.85
7.70
6.50
7.10
5.20
5.20
7.80
5.20
6.50
6.50
6.50
14.90
2.40
6.50
6.50
6.50
6.50
4.50
4.50
8.50
4.50
2.60
3.70
4.00
2.80
4.30

BOlrd
Number

Title of Article

WA028O"
WA0249
Ao04
Ao05
WR198
WR197
WA0302
WR200
WR201
WR202
WR199
WR203
WR204

Triambic Keyer
Mod FRG-7 (BFO)
'"Colne'" (RF Amp)
'"Colne'" (VFo)
"Colne" (Product Oet/ Audio)
"Colne" (Oseill/Converter)
Battery Charger Controller
Low-cost Crystal Tester
Add-on BFO
Economy UHF Pre-scaler
'"Meon'" 50MHz Transverter
Simple Capaeitance Meter
WQ Medium Wave loop

WR205
WR206
WR207
WR208
WR209
WR211
WR210
WR213
WR215
WR217
WR220
WR216
WR222
WR223
WR214
WR224
WR218
WR219
WR225
WR298
WR226-8 set
WR230-2 set
WR233
WR234
WR235
WR236
KANGA
WR237
WR238
WR239-241 set
WR242
WR243
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Issue
Dlted

Price
(e)

7.10
3.00
3.10
3.10
3.90
3.90
3.00
2.50
2.50
3.70
6.70
2.80
3.00

RTIY /Morse Modem
RTIY /Morse Modem (plug-in)
Crystal Calibrator
RF Speech Processor
Simple Audio Oscillator
" Meon'" Filter
'" Arun '" Parametric Filter
Mod FRG-7 (Carrier Osc)
Simple 50MHz Converter
Automatic NiCad Charger
Get Started Low-cost Converter
LF Bands Active Antenna
'"Taw'" VLF Converter
High-imp MOSFET Voltmeter
Mod SRX-300 (Audio)

Feb 85
Feb 85
Apr 85
Apr 85
May 85
Jun 85
Jun 85
Jul85
Aug 85
Sap 85
Oct 85
Oct 85
Nov 85
Jan 86
Jan 8B
Jan 86
Mar 86
Mar 86
Apr 86
May 86
Jun 86
Sap 86
Oct 86
Oct 86
Nov 86
Nov 86
Dec 86
Dec 86

'"Westbury" Basic Wobbulator
Masthead Pre-amp for 144MHz
Masthead Pre-amp PSU
'"Woodstock" SW Converter
'"Itchen'" LCR Bridge
"Blandford'" Reve Converter
'" Axe'" Signal Tracer
'"Oownton" F-V Converter
Side-tone Oscillator
Mains on/off for Batt Radios
"Blenheim" VHF Converter
High Stability VFO (see issue)
RTIY Tuning Indicator
"Otter" 50MHz Receiver
'"Orwell" Medium Wave Recvr
"Orwell" Varicap Tune Option
VHF Monitor 'Receiver (Audio)

Jan 87
Feb 87
Feb 87
Mar 87
Apr 87
Apr 87
May 87
Jun 87
Jun 87
Sap 87
Sap 87
Oct 87
Nov 87
Jan 88
Mar 88
Mar 88
Apr 88

3.50
4.20
2.50
4.10
3.40
9.70
9.20
3.90
2.70
3.00
4.50

5.40
2.80
2.10
4.10
4.30
3.10
8.10
2.70
3.60
2.40
2.40
2.40
2.80
2.90
3.00

-

5.20
7.10
9.10
2.90
2.30
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COMPUTING

... more books

AMATEUR RADIO
SOFTWARE (RSGBI
John Morris GM4ANB
Using a computer for c. w ., RTTY, data, plus calculations
for antennas. distance . bearing. locators. satellites. sun.
moon and circuit design . 328 pages Hardback £9.41

25 SIMPLE INDOOR
AND WINDOW AERIALS (BP1361
E. M . Noll
Designs for people who live in flats or have no gardens.
etc ., giving surprisingly good results considering their
limited dimensions . 64 pages £1 .75

AN INTRODUCTION TO COMPUTER
COMMUNICATIONS (BP1771
R. A . Penfold
Details of various types of modem and their applications.
plus how to interconnect computers, modems. and the
telephone system. Also networking systems and RTTY .
96 pages £2.95

25 SIMPLE SHORT WAVE
BROADCAST BAND AERIALS (BP1321
E.M . Noll
Designs for 25 different aerials. from a simple dipole
through helical designs to a multi-band umbrella . 80
pages £1.95

AN INTRODUCTION TO
COMPUTER PERIPHERALS (ap1701
J. W. Penfold
Covers monitors. printers , disk drives, cassette recorders, modems, etc., explaining what they are, how to use
them and the various types of standards . 80 pages
£2 .50

25 SIMPLE TROPICAL
AND MW BAND AERIALS (BP1451
E.M. Noll
Simple and inexpensive aerials for the broadcast bands
from medium wave to 49m. 64 pages £1 .75

MICROPROCESSING SYSTEMS
AND CIRCUITS (ap771

lAKE ELECTRONICS
"CARLTON" 3 BAND RECEIVER
This is our Direct Conversion RX designed for the three most popular Amateur Bands 80m, 40m and 20m. Su~abIe for SSB and CW reception.
The Kit is absolutely complete - case, slow· motion drive, knobs and all hardware: even
wire for coils and PCB interconnections.
Fully detailed instructions and modular construction make this set a pleasure to build and
use. You will need only a 12Vdc power supply or battery, low impedance headphones and
an aerial.
Price: £61 .00 plus £2.00 poatIpecking

DTR3 CW TRANSCEIVER for 80 METRES
This compact and li9htweight TXlRX is an ideal QRP rig for 3.5 MHz CW operation. Great
for portable and holiday operation!
As with our other k~s, ALL parts are supplied. Standard features include VFO, Audio FiUer,
RIT and Sidetone. PLUS ready printed front and back panels for that "professional" finish!
In fact, the onfy other things you'll have to find are a morse key. headphones and the price £74.25 plus £2.00 postage and packing
n further de 'l f the nd til k'
send SAE

"

LAKE ELECTRONICS. 7 MIDDLETON CLOSE . NUTHALL. NOTIINGHAM NG16 lBX
or ring Alan . G4DVW on (0602) 382509

~

(Elements of Electronic_Book 41
F.A. WiI.on
A comprehensive guide to the elements of microprocessing systems. which are becoming ever more involved in radio systems and equipment. 256 pages
£2.95

MOR• •
INTRODUCING MORSE
Collected Article. from PW 1982- 1 985
Ways of learning the Morse Code, followed by constructional details of a variety of keys including Iambic.
Triambic , and an Electronic Bug with a 528-bit memory .
48 pages £1 .25
THE MORSE CODE
FOR RADIO AMATEURS (RSGal
Margeret Mill. G3ACC
A guide to learning to send and receive Morse code
signals up to the 12 w .p.m. required for the RAE. 19
pages £2.88
THE SECRET OF LEARNING MORSE CODE
Merk Frenci.
Designed to make you proficient in Morse code in the
shortest possible time, this book points out many of the
pitfalls that beset the student. 87 pages £4.95

lONNA

50MHz
20505 5 element

F9FTTHE VHF/UHF ANTENNA
SPECIALIST
435MHz

£41.69(al

144MHz
20804N 4 element
20808N 4 elemenl crossed
20809N 9 element fixed
20089N 9 element portable
20818N 9 element crossed
20813N 13 element portable
20817N 17 element
1441435MHz
20899N 9 & 19 elemen1 Oscar

e
£3O.36(bl
element - power £160.011(11
£46.20(11

~ttacking frame

4 x 55 element - power £230.011('1
splitter - stacking frame

All prices include VATadd carriage (a) £5.00. (b) £2.20.
ACCESS or VISA car~ldet'!.!l elephone your order - immediate despatch.
Callers we!e~t by telephone appointment only please.
SEND SOp FOB OQR c ·"TALOGUE WHICH CONTAINS FULL SPECIA~L \OUR ANTENNAS, POWER SPUTTERS, STACKING
CATION 0
RAMES, COAXIAL CABLES ETC.
SOLE U
ISTRIBUTOR
12 Conduit Road, Abtngdon,

HANDAM ELECTRONICS (P)

Tel:

(g:3o;;-= (1~Bhou"l

The New ICOM Showroom has now moved and the
illustration above shows you where to find us.
In our spacious new showroom we can offer demonstrations, not only on the full range of ICOM
equipment but also other top names such as Welz, B.N.O.S, Tono, M.E.T, Drae and other radio
specialists. Also available is a wide range of radio literature including R.S.G.B. publications.

Cr.elit faciliti •• avallabl.

Practical Wireless, May 1988

45
www.americanradiohistory.com

Constructional

Mini Beam·for
14/21MHz Bands
This article will be oflittle interest to those amateurs who have acres ofland. But to
those of you like F. C. Smith GW2DDX, who lack the necessary real estate to
accommodate such luxuries as tilt-over towers and large hI arrays, this antenna
design may come to your rescue.
It ili well known that both the gain and
bandwidth of an antenna suffer as a
result of reducing its overall
dimension.
Unfortunately, these problems are
not easily overcome, but if care is
taken in the construction and tuning of
this mini beam, it will hopefully ease a
few of them. All the extra effort will
pay handsome dividends with OX that
can be worked on this diminutive
antenna.
After a four month testing period,
the author was well pleased with the
results gained using the 14MHz version of the beam. These compared
favourably with a full size 14MHz two
element beam. Even under poor conditions many W's and VE's were worked
at varying signal strength in the region
of S5-9, while European stations
worked with the beam gave R9 and RS
reports including UAS's and UA9's.
The antenna showed good directivity
and some gain, even at a height of 10m,
this being the limit of the author's
mast.
The beam performed so well on
14MHz the author decided to try it on
21 MHz, even though the dimensions
of the elements fell short of what was
needed for them to become resonant
•

on that particular band. However, with
the use of an a.t.u. and the addition ofa
pair of 300n ribbon, quarter-wave
transformers, it loaded up nicely on
21 MHz. The two quarter wave transformers effectively short out the
14MHz loading coils when the beam is

~

,

l

4440

609~
L3 L1

I!(D

,

Cane

Cane

38 dia. (11;2 in ) tube -

2290

I
All dimensions in mm

25 dia. (1 in ) tube

~ ~ ~T2
Cane

'

'

Cane

I~.-----I- _~_~
______~.I
Fig. 1: Antenna support frame-work
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being used on 21 MHz. The author
using his KW Viceroy transmitter
made several contacts into the USA on
21 MHz, thus proving the antenna was
now working successfully on two
bands.

Construction
The main boom of the antenna is
made from a 2.29m length of3Smm
(I ! in) diameter aluminium tubing.
Clamped at right angles to each end of
the main boom, are two 609mm
lengths of 25mm (I in) diameter aluminium tubing. These form two sets of
outrigger sockets, into which are
placed, back to back, four 2.22m
lengths of bamboo garden cane, two at
either end. Once the canes are slotted
into position they are secured with
epoxy resin, the type supplied in motorist glass fibre kits.
Now that the basic antenna framework has been completed (see Fig. I),
the canes should be treated against
moisture ingress with two good coats
of polyurethane varnish. The two
14MHz loading coils are fixed to the
clamp assembly via a baseboard made
from exterior grade plywood, which
should also be treated against moisture
ingress.
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The antenna clamps suggested for
this project are available from Maplin(1 >, they come with ready-drilled
end plates, and are well suited to
amateurs with few tools.

~'- -2440 - - - - ----.,·;

3).

21 MHz Transformers
The quarter-wave matching transformers T I and T2 are constructed
from 2.9 metres of standard 300n
ribbon feeder (not Bofa ribbon). This
length was calculated from the
formula:
75 x velocity factor
----;;,------=---- = metres
frequency
The velocity factor of standard 300n
feeder is approximately 0.82. Once the
300n ribbon has been cut to length and
connected across Ll and L2 (see Fig.
2), it can be neatly coiled up and
secured under the boom with nylon
cable ties.

-

- -- .,-,
2440 - -- ......'

All elements are made
from 300n Bofa ri bbon
All dimensions in mm

Standard 300n
ribbon feeder

Cord

...:::::::..

c::.

Directivity

Cord

=Eiifi~

ribbon~ - are shorted both ends
All element

o

01

o

o
o

"

o

Driven element

I

I

I

·1

,

3050 -----~
L3
I'

1
f- - - -- 2130 - - - -

.

3050
2130

I

I

178
I\lOM 1321

-

To a.t.u. via 720 flat tWin

Fig. 2: Electrical diagram of antenna

Installation
The beam elements are made from
lengths of 300n Bofa ribbon shorted at
either end, the dimensions of which are
given in Fig. 2. The joints at the ends
farthest away from the loading coils
should only be shorted temporarily at
this stage, because their position will
change when the beam is tuned.
After the elements have been cut and
soldered into place any exposed joints
should be sealetl with silicone rubber
compound. The elements can then be
secured to the cane outriggers with pvc
insulating tape or nylon cable ties.
After the element tensioning and
support cords have been fitted, as
indicated in Fig. 2, the antenna can be
hoisted aloft. A support boom can be
made from the same material as the
main boom, if desired.
The tuning of the beam is the final
and most important job to carry out.
The author tuned his beam by standing
on top ofa 2.5 metre set of steps. Using
a g.d.o., tune the driven element to
14.2MHz and the director to approximately 14.8MHz. When the elements
have been tuned to length, and their
ends finally shorted together and
sealed, suitable insulators may be in-

stalled between the element and tensioning cord, if desired.

Antenna Tuning Unit

240- ------i1

~---------1;~ --------~·I ''""'~1

r
. ------

-2130 -

L2

I

Loading Coils
The two 14MHz loading coils Ll
and L2 are the most important items in
the antenna's construction. Both coils
are wound in 14 s.w.g. enamelled copper wire (e.c.w.), on a 240mm length of
20mm o.d. plastics overflow pipe. The
driven element inductor Ll comprises
43 turns, while L2 has 42. The completed coil centrally occupies 178mm
of the former overall length, making
the space between turns approximately
the same as the wire diameter. Each
winding end is terminated around a
6BA machine screw secured with a nut
through the wall of the former.
The correct turns spacing can be
kept by winding a suitable diameter
piece of cord alongside the wire. Once
the winding has been terminated either
end, the cord can be removed. Finally
each coil must be secured to the former
with several blobs of epoxy resin along
its length. After the resin has set,
tightly wrap each assembly in pvc
insulating tape.
Inductor L3 consists of 5 turns of 14
s.w.g. (e.c.w.), centrally wound on a
60mm length of 42mm o.d. plastics
waste pipe, the winding being spaced
over 32mm.
This inductor, unlike Ll and L2,
does not use " single hole pipe fixers",
instead it is spaced off the base board
with two small pillars, and is fixed into
place with two brass woodscrews (Fig.

178- ""'--- --

I

fol'~--- 2130

J

In order to match the antenna across
the two specified bands a small a.t.u.
must be built, the circuit of which is
shown in Fig. 4. It should be noted that
although C 1 and C2 appear as ordinary
ganged capacitors, they are in fact two
separate 150pF capacitors, ganged by
an insulated shaft or mechanism.
Such a system may be constructed
with two Jackson type C804A(1) capacitors, mounted on a sheet of Perspex,
and ganged with a cord drive system.
Cord fixing drums and cord drive
spindles, together with tension springs
and cord, are available from the same
source as the capacitors. The exact
construction details have been left to
the individual in this case, as each
person will have his own ideas on the
matter, and possibly his own surplus
components.
Inductor L4 is 10 turns of 16 s.w.g.
(e.c.w.) spaced at wire diameter,
wound centrally on a former made
from a 50mm length of 75mm plastics

To
transm itter

B
Fig. 4: Circuit diagram of antenna
tuning unit

.... Fig. 3: Mechanical construction of
loading coil assemblies
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down pipe. The coil is terminated and
mounted in the same way as L3, with
small stand-off pillars and screws.
Coupling coil L5 consists of 3 turns
of pvc covered hook-up wire, centrally
wound on top of L4. The output
terminals of the a.t.u. are a pair of
4mm sockets, while the input is taken
from the transmitter via an S0239
socket.

SHOPPING

~

Capacitors
Variable type

150pF

Conclusion
Although, as is to be expected, the
bandwidth is reduced from that of a
full-size antenna, the beam performs
well in the lower portion of the phone
, band, and all of the C.w. section.
Bearing in mind that the actual span
· of the elements is just over 4 metres,
and the design goes against generally
· accepted theories of having coils at the
, ends of elements, or capacity hats, the
performance of this "pigmy" beam has
been a revelation to the author and has
provided very satisfactory results, PW

2

machine screws, nuts, washers and
solder tags; 2BA machine screws, nuts
and washers; 12m of3000 Bofa ribbon
cable (W. H. Westlake, 0409 253758 or
your local amateur dealer); 6m of
standard 3000 ribbon cable; 72 0 flat
twin feed er; Nylon cord; Polyurethane
varnish; Epoxy resin ; pvc tape; Nylon
CI,2(1) cable ties; sealing compound.

Miscellaneous

(I)

4mm plugs (2); 4mm sockets (2);
S0239 socket; 2.5m of 38mm dia.
aluminium tube; 1.5m of 25mm dia.
aluminium tube; Right-angle antenna
clamps (type BW42V) (2)(1); 2.5m
bamboo garden canes (2); 500mm of
20mm dia. plastics pipe; 60mm of
42mm dia. plastics pipe; 50mm of
75mm dia. plastics pipe; 20mm dia.
single hole pipe fixers (2); 14 s. w.g. and
16 s.w.g. enamelled copper wire; Exterior grade 5-ply 250 x 90mm; 6BA

Maplin Electronic Supplies Ltd
P.O. Box 3 Rayleigh Essex SS6 8LR
Tel: (0702)554155

~ow. pJluch?

J

~ifficLdt j

HoW
II

1£40

Advanced

Feature

Something's Afoot. • •
· OR Sexton Blake and the Missing Formula
(A Translation)
One May morning, Sexton Blake was
at ease in his favourite armchair when
he heard heavy and urgent footsteps on
the stairs. A moment later someone
pounded on the door.
"Blake, are you there?" cried a familiar voice. Blake recognised it at
once as belonging to Inspector Miles of
New Scotland Yard. He sprang to his
feet and flung open the door.
"Come in, old friend!" he cried.
"How can I help you?"
Miles perched himself on the edge of
Blake's desk. "A most serious matter,"
said he in grave tones. "Some scoundrel has stolen the British Standard
Yard from Trafalgar Square!"
Blake's face hardened, as if turned to
stone. "Great Scott!" he exclaimed.
"That can only mean ... ! "
"Exactly!" Miles broke in with a
groan. "Moriarty the Mad Metricator
has struck again! You realise that until
he is brought to book none of us is safe
from his machinations! Blake, you
must assist the Yard with every ounce
of your strength, or Britain as we know
it today is surely doomed! "
Blake bared his teeth in a mirthless
smile. "Fear not!" he said quietly. "I
shall find Moriarty, and when I do I
will show him no quarter. It shall be his
life or mine!"
Blake called for his faithful assistant.
"Tinker, there's not a moment to lose.
The game's afoot!"
Events moved swiftly. Blake's inves-

tigations took him to an office in Long
Acre, where Moriarty, under an alias,
ran a seedy publishing business. The
door of the building was locked, and
refused to budge an inch. Blake ran to
the rear, where there was a folding fire
escape. He pulled on a rusty chain and
the escape dropped to his feet. He ran
up it and clambered into Moriarty'S
private office. The arch-criminal was
standing with his back to the window,
holding a length of metal that Blake
recognised immediately as the missing
British Standard Yard.
Moriarty spun round as he heard
Blake's feet hit the floor. "Sexton
Blake!" he hissed. " Come in! you are
just about to witness a milestone in the
annals of crime! I am about to melt the
British Standard Yard down into scrap
metal! The last bastion of Imperialism
shall be destroyed!"
"You swine!" Blake burst out. "Stay

;'r;;·

your hand, or you shall answer to me!"
Moriarty laughed evilly. " Don't you
know I always pack a rod?" he asked,
producing a 0.38in* automatic. He
motioned Blake to a chair, and within
seconds the detective was bound hand
and foot. " And now I leave
you-forever!"
" You are only making a rod for your
own back by this villainy," gritted
Blake between clenched jaws. " I will
track you down, even if you travel to
the North Pole!"
Moriarty laughed again. "You fool.
Had you a grain of sense you would
realise that you shall never leave here
alive! Beneath your chair is a pint beer
mug packed with a lethal mixture of
baked beans and senna pods, connected electrically to that clock on the
wall. When the hands reach noon you
shall be blown to the wind! Keep
watching that clock, Blake. It's very
accurate, for it's controlled by quartz.
You have precisely eleven minutes to
doom!" So saying, he fled from the
room, the Standard Yard clasped in his
arms, ..
Will Sexton Blake escape? Will he
prevent Moriarty from destroying the
Standard Yard and save Britain from
the Mad Metricator?

The Results '

4

Ourapojogie~ that, owing tda 'mi~placec;l
deCimal pOi?t in.the item on page 46 of our
.March i~~ue, the ,calibr>e of the automatic·
wa~. i nfla.tep to,t.he metric equivalent of 3 .8 ,
inches .... quite ·a canf)onl ,
' Man ;'
~orrectly guessed that
the ' d,
s · should have bee.n
0 .00951 6 . .
so got the' right an~wer.
qyit~afew ' o~etookit to mean a " hand "
(a measure oia horse 's height), but a hand
isoffidally 4 inches or O,016m ,
aecause of the cdnfusion caus.ed by our
m i stak~, vYe felt it fairest to ignore that
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Reg Ward & Co. Ltd.

1 Western Parade, West Street, Axminster, Devoo, EX13 SNY.
Telephone: Axminster (0297) 34918

0

1550.00
1
2m Module (167~
' • .00
215.00
3.00
13
119.00 3.00
69.9" 2.50
~Ia~~w Super 290
429.00
1I
SP£CW. PRICE 2.00
10.50 2.00
2.00
2.00
7."
12.50 2.00
23.00 2.00
'4.56 2.00
223." 3.00
3.00
%7.60 2.00
32.60 2.00
" .60 2.00
12.35 2.00
15.40 2.00
11.11 2.00
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FNB10
FN811

NC.lac

SMC28

NC.28
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MHl2A2B

MHl8A28

FT727R
FN83
FNB4
FN85
FRG9600M
PMe
MMB 10
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VH55
VHI
581
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58'0
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FT747GX
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FT2311R

KENWOOD

ICOM
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AT100

' ....00
....00
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ATl50
PS55
1C505
1C2900
le2SE
IC28H
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THE PROFESSIONAL SCANNER
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• AM, NFM & WFM
• Expandable from 100kHz to
1.4GHz with SSB and CW
• ComPuter control options
• IF output tenninais
• Specifications set by
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• Covers: 25-SSOMHz, SOOMHz-1.3GHz
• AM & NFM & WFM on all bands
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• AM & FM all bands
• Liquid crystal display
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the .
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• 12V de & 240Vac
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The AFtronics SuperSCAF Audio Filter

There has been a lot ofdevelopment in recent years with various types offilters for improving the
selectivity of receivers, both on c. w. and s.s.b. As our amateur bands continue to become more
crowded it is therefore essential that filter technology keeps pace to enable us to maintain QSOs
through the increased QRM. In this article Christopher J. Page G4BUE describes the AFtronics
Inc. SuperSCAF audio filter for c. w. and s.s.b., which he regards as a break-through in filter
development for the radio amateur.
I first saw the SuperSCAF at the QTH
ofN4AR in Kentucky in April 1987.
Bill had purchased one a few weeks
earlier and was very excited about it,
claiming it was the best available and
that he never operated without it.
Having tried most of the audio filters
available on the amateur market I was
very sceptical of his claims. Although
audio filters helped, all the ones I had
tried started "ringing" and distorted
the signal when you ' narrowed the
bandwidth on c.w. At that time I was
convinced the only way to get efficient
filtering was to use good crystal filters
in the i.f. of the receiver. But, I knew
AUO%O

Bill well enough to know that when he
gets excited about something it pays to
listen, and so, I examined his SuperSCAF further.
The SuperSCAF is manufactured by
AFtronics Inc. of Rorida, USA. The
company is run by Rich Arndt
WB4TLM and Joe Fikes KB4KVE,
who designed the filter. Both men are
engineers and work on the design of
telecommunication products. They
were awarded the ARRL (American
Radio Relay League) 1986 Technical
Excellence Award for their design of
the SuperSCAF.
The SuperSCAF consists of an audio

filter, audio power amplifier and
power supply. The circuit diagram is
shown in Fig. 1, and all the components, except the transformer, switches
and hardware, are contained on a
p.c.b., measuring some 110 x 150mm.
The unit is contained in a smart twotone brownlbeige cabinet approximately 210 x IS0mm and 50mm high.
The SuperSCAF uses a switched
capacitor filter with digital processing,
and this is what makes it different from
active audio filters which use analogue
signal processing. Rich and Joe say
that high order op-amp filters are
difficult to fabricate because resistor
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and capacitor values become extremely critical as filter order increases.
Normally this means that many critical
components must be adjustable, and
the adjustments made by skilled personnel with very expensive test equipment. As components age and temperature changes, all the adjustments
go to pot anyway, resulting in poor
performance. They suggest the only
reasonable compromise available to
the manufacturer is to use a lower filter
order and accept a reduced
performance.
The SuperSCAF overcomes this
problem by using the switched capacitor filter, the quality of which is dictated by the ratio of components, not
their absolute value. The critical components in the SuperSCAF are contained in the pair of i.c.s, which are
precisely trimmed during manufacture. There are no operational amplifiers, coils or other precision matched
components which are usually found
in ordinary audio filters in the
SuperSCAF.
What is switched capacitor audio
filtering? When an electrical signal is
modified in some way, apart from pure
amplification or attenuation, it is described as having been "processed",
and this can be accomplished by either
a continuous or a discrete process.
Continuous processing is called analogue signal processing and discrete
pro.cessing is known as digital signal
processing.
Digital signal processing uses a series
of samples of the signal which are then
combined and manipulated to perform
the required function. The principle is
used in computerised speech, TV image enhancement and radar. An important part of this process is digital
filtering, of which switched capacitor
filtering is one type.
Switched capacitor filtering is based
on storing discrete samples of an analogue signal as charge on a capacitor,
which are then transferred through a
chain of capacitors which form the
filter. A clock or frequency source
controls the sampling and transfer
operations and the filtering is obtained
by combining the charges on different
capacitors in specific ratios and then
feeding them back to earlier stages in
the chain.
AMI in the USA produce two i.c.s,
the S3528 and the S3529, which contain a c10f k generator, a programmable
clock frequency divider and a pair of
buffer amplifiers. They also contain a
seventh-order elliptical filter, low-pass
in the S3528 and high-pass in the
S3529. It is these two i.c.s that form the
heart of the SuperSCAF audio filter.
They have the ability to digitally select
the low or high-pass cutoff frequency
using binary-coded decimal switching.
So what is an elliptical filter? Commonly used filters are named after
their inventor or the kind of mathematical functions used in their design,
e.g. Butterworth and Chebyshev. Elliptical filters form another class having

SUPERSCAF HIGH·PASS AND
LOW·PASS CUTOFF FREQUENCIES
BCD
Code

High-Pass Cutoff Low-Pass Cutoff
Frequency (Hz) Frequency (Hz)
40 (1)
91 (1)
182
273

00
01
02
03
04

44 (1)
100 (1)

200
300

363

399

OS
06
07
08
09

455

500
601
699
799
904

10
12
13
14

914
1005
1099
1179
1271

1209
1297
1398

15
16

1355
1453

1491
1598

17
18
19

1535
1627
1731

1688
1790
1904

20

1808
1892

1989
2081
2183
2295
2418

546
635

726
822

11

21

22

1005

1105

23
24

1985
2086
2198

25
26
27
28
29

2260
2392
l465
2543
2625

2486

30
31
32
33
34

2712

3013
3129

2983
3086
3196
3314
3442

5423 (2)
3254
3389
5811 (2)
3537

5965 (2)
3579
3728
6392 (2)
3891

2632
2711
2797
2887

2805
2905

35
36
37
38
39

1. Setting the HP or LP switch to 00 or 01 may
result in clock feed through or aliasing.
2. Deviations from the norma1100 Hz.
sequence.

the property of their cutoff skirts as
steep as possible for a given order.
Whilst they are like the Chebyshev in
that they have passband ripple, they
also differ from the Chebyshev as they
have ripple in the stopband as well.
That is, they attenuate only so far,
while the Chebyshev continues to roll
off indefinitely. Steeper skirt slope is

traded for less total stopband attentuation, which is a good compromise in an
audio filter. The stopband in the
SuperSCAF is reached one third of an
octave beyond the digitally selected
cutoff frequency and provides attenuation greater than 51 dB.
Selection of the 39 cutoff frequencies is made by the use of the four
digital thumbwheel switches on the
front panel. The high-pass filter is
controlled by the two switches on the
left and the low-pass filter by the two
on the right. I found it helped to think
of the left switches as setting the
frequency which tum the filter on and
the right ones as setting the frequency
which tum it off, see Fig. 2.
The table gives a listing of the cutoff
frequencies for all of the thumbwheel
settings and it will be seen that the lowpass cutoff frequency is almost one
hundred times the setting of the two
Eight-hand switches. The high-pass cutoff frequency for a given switch setting
is about 10 per cent less than one
hundred times the setting of the two
left-hand switches. You can tum the 10
per cent figure to your advantage when
using the SuperSCAF for c.w. as I will
describe later. Although this sounds
complicated you very quickly get used
to it. For example a setting of 03/24
gives a passband which turns on at
270Hz (300-30) and turns off at
2400Hz (24x I 00), see Fig. 3. This
allows all signals between these settings
to pass while signals outside that range
are quickly attenuated. Examination of
the table will show that passbands as
narrow as 40Hz can be obtained on
c.w., (04/04 setting which gives a bandwidth of 399-363-36Hz).
The audio power amplifier uses a
ULN3751Z i.c. This is a later modification from the earlier units which
used discrete components. It has the
advantage of cutting down on the
number of components making the
SuperSCAF easier to build and more
reliable. The audio output is 1.5W into
a 3.2/S0 load. The power supply is a
standard design using 7SL05 and
79L05 regulator i.c.s to provide the
+5V and -5V lines.
It took me an hour of so of on-the-air
operating with the SuperSCAF in
N4AR's shack to get used to its principle of operation, and how to get the

-

HP

-

-

-301

LP

TYPICAL FREQUENCY RESPONSE

THCNWHEEl SWITCH

Fig. 2

.......-!:;;----:=:----

Fig. 3
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best from it. Once I had mastered this,
the SuperSCAF was a joy to use and I
quickly saw why Bill said he never
operated without it. I decided then and
there that the G4BUE shack had to
have one.
On my return to the UK I wrote to
the manufacturers, AFtronics Inc, at
PO Box 785, Longwood, FL, 32750,
USA to ask the cost of the unit airmailed to the UK. The SuperSCAF is
sold in kit form only which, in addition
to keeping the price down, helps keep
the construction side of amateur radio
alive. The basic price of the kit was
$136.96 and the airmail cost was
another $26. Obviously surface mail
would be a lot cheaper, but I was in a
hurry to get mine built and working.
N4AR was due to visit the UK at the
end of September and I wanted to have
it working by the time he visited me so
he could compare it with his own.
A bank draft in US Dollars was
obtained from my bank, (unfortunately AFtronics Inc. do not have credit
card facilities), and the kit arrived
almost by return of post. The assembly
manual is first class and reminded me
of the Heathkit manuals, as each step is
set out separately. A quick check revealed all the components were present
and correct, and this brings me to my
only criticism of it.
As the SuperSCAF is manufactured
primarily for the American market the
transformer supplied with the kit is for
117 volts! The manual shows the transformer provides 12.6 volts a.c. at I
amp and is centre tapped. Luck was on
my side as I picked up the Tandy
catalogue and saw their part number
273-7015, a 12.6 volt centre tapped
transformer rated for 1.2A, price
£4.89. More luck was to come as the
mounting holes were the same size as
those in the transformer supplied, and
lined up exactly with the holes in the
bottom of the cabinet. Although the
Tandy transformer is slightly bigger in
physical size, it fits easily inside the
cabinet, as the photograph shows. I
took this to be a good omen for the
SuperSCAF's performance!
The filter was built in a couple of
evenings and no snags were encountered. The assembly manual makes it
very difficult to make a mistake if the
instructions are followed. I switched
on, adjusted the thumbwheels and the
filter worked perfectly, just like
N4AR's. The final test came in October when Bill visited my shack and
gave my SuperSCAF his seal of
approval!
This winter on the I.f. bands has
been an excellent test for the SuperSCAF. My favourite DXing is on c.w.
at the low end of 3.5 and 7MHz. A
comparison with last year's log shows I
have worked much more DX this
winter, (1987/88) than last. During
December and January on 80m I have
had 78 JA QSOs, 33 W6's and 17 W7
QSOs, more than double last year's
number. I am using exactly the same
antenna and other amateurs tell me
there is little to choose in conditions

An inside view of the assembled SuperSCAF

between the two years. Can the SuperSCAF have made the difference?
The difficulty in working DX on the
I.f. bands is hearing the other station. I
have no doubts whatsoever that the
SuperSCAF is a major cause in the big
increase of DX worked this winter.
With a setting of 04/04 you have a very ·
narrow bandwidth and can copy stations very close to loud local stations.
An example of this was on 40m a few
days ago at lunch time. A G4 and a DL
were in QSO with each other, but were
about 300Hz off each others frequency. They were both about 20dB over S9
with me, but despite this I was able to
solidly copy a station on the island of
Guam (KH2), who was only about S5,
and occupying the frequency right in
the middle of the two Europeans. I
found it a unique, strange and satisfying experience to copy the DX station
with the two very loud European signals immediately each side of me
carrying on their QSO. It would have
been quite impossible without the
SuperSCAF.
The unit takes a little getting used to
with such narrow bandwidths as the
04/04 setting. The first thing you notice is the total absence of "ringing",
the common complaint of standard
audio filters when you narrow the
bandwidth. A problem you encounter
when in QSO is that you do not hear
the local station who sends "QRL?"
about 1kHz from you, and getting no
reply from you proceeds to send a long
CQ! Alternatively, (and worse) when
you ask "QRL?" you have to remember to open the bandwidth (say 05/09)
so that you hear a station just off your
frequency tell you the frequency is
occupied!! These are pleasant problems to deal with and a tribute to the
efficiency of the SuperSCAF.

I have briefly used the SuperSCAF
for s.s.b. and found it to be just as
good. A setting of 03/30 is best for
voice clarity but usually conditions are
far from ideal and you have to narrow
the bandwidth considerably. The extremely deep skirts help, and by adjusting the high-frequency end ofthe passband downward in steps of 100Hz you
easily hear the best compromise
between voice fidelity and noise rejection. Signals above cutoff vanish within a step or two. Voice quality gradually becomes more muffled a;s the cutoff
frequency is decreased, but the noise
and QRM rejection more than compensates for this loss. You may also
gain a bit by increasing the low end as
well, but the typical male voice will
become pretty thin after a few clicks of
the switch.
I use the SuperSCAF with a TS-930
which has the Trio YK-88C-I and YG455C-I i.f. 500Hz crystal filters fitted.
Using the TS-930 with just the i.f.
filters or the SuperSCAF on their own
is interesting. The SuperSCAF appears
to be far superior to the i.f. filters, and I
put this down to the fact it has a
variable bandwidth, whereas the i.f.
filters are fixed at 500Hz. Using both
together make an excellent combination of filtering, but if you can only
afford one, buy the SuperSCAF. It will
do you a better job and will most
probably be cheaper as well.
I work away from home most of the
time and will shortly be setting up
another station to keep me on the air
during the week. I recently wrote to
AFtronics to check on their current
price, as I intend purchasing another
SuperSCAF for my weekday QTH! I
was pleased to find they have dealt
with my criticism of the American
transformer.
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A European version of the SuperSCAF is now available. It is identical
to the standard unit except for the
transformer, which is not supplied.
The specification of the transformer
required is given as 12.6V a.c. at IA
and must be centre tapped. The primary should be rated for the mains
supply voltage of your area. The physical size of the transformer should be 54
x 41 and 44mm high, and the two
mounting holes are 58mm apart. The
Tandy part number 273-7015 described above is perfect for the job. This
has resulted in the price being reduced
to $125 and the shipping price being
reduced to $20 air and $12 by surface.
With the current value of the US

POWE~

ON

Dollar against the Pound, the SuperSCAF is very competitively priced.
The SuperSCAF is available from
AFtronics Inc., PO Box 785, Longwood, FL, 32752-0785, USA, (telephone 0101-305-331-9054 Joe) or
0101 -305-323-5492 (Rich)-area code
will change to 407 in April), from

whom an information leaflet can also
be obtained. I would like to acknowledge the kind permission given by Joe
Fikes and Rich Arndt of AFtronics Inc.
for allowing me to reproduce parts of
their text and Figs. I to 3 and the table
from their assembly manual.
PW

Constructional

Kitchen Konstruktion

This month Richard Q Marris G2BZQ, in No.5 of his occasional series, shows us another
cunning wrinkle designed to save you money with a quick rummage through the kitchen bin.
There's no doubt that a large diameter
control knob, with or without a slowmotion drive, will always give you just
that little extra finesse of adjustment.
Yet somehow or other, probably for
the most obscure reasons, they never
seem to be available when you want
one. Even if you find one in a supplier's catalogue, you will find that the
postage involved plus VAT and any
minimum order charges, far exceed the
original price of the knob. And all you
needed was just a plain and simple
large control knob, one to make it just
that little bit easier to tune across those
crowded bands!
In every junk box there are old and
battered knobs, probably salvaged
from a long since dead valved radio. In
every kitchen there are coffee or other
container jars with 50 to 70mm diameter plastics screw-top lids. They
come in lots of interesting colours with
conveniently serrated edges, just right
for a control knob I hear you say.
Quite correct. All you have to do is
graft the old surplus knob on to the
back of the screw-top lid and you have
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produced a really useful diameter control knob. It's so easy.
Ideally, for the sake of easy construction, the surplus knob chosen should
have a flat front surface. This surface
must be roughened with glasspaper
·and then a very small location hole
should be drilled in its centre. Next
locate and drill the same size hole in
the centre of the screw-top lid. Then
remove any cardboard or paper from
the lid's inside surface before roughening it with glasspaper. The two small
holes are to ensure that both items
locate centrally on each other while
they are being glued together. Once
both the items have been prepared,

mix up a small quantity of epoxy resin
and smear each of the roughened surfaces with it. Ne,xt firmly press the two
surfaces together, carefully inserting
the locating screw or pin, (Fig. I).
Finally place a small weight on top of
the assembly, being careful not to
disturb the joint and leave the whole
thing for an hour. This will give plenty
of time for the resin to harden. The pin
can be dispensed with, if you think
you're clever and quick enough to
locate both items dead centre before
the resin starts to set.
It is only then necessary to drill a
suitable hole in the rim of the plastics
screw-top, to line up with the inner
knob's grub screw. If possible the grub
screw should be replaced with a longer
machine screw to facilitate easier adjustment. The result is a large diameter
control knob made with only surplus
bits and pieces which hasn't cost a
penny.
If a cranked knob is required then
reference to Fig. 3 of the Roller Coaster
Turns Counter project (PW October
1987) may prove useful.
PW
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On
The Air
On The HF Bands
The signs so far this sunspot cycle all
seem to suggest that the rise has been a
bit faster than we could reasonably expect; so we must soon see some steadying up in the headlong rise. Nevertheless,
eighteen months after the turn in September 19S6, conditions have seen a dramatic
change . I have some tape recordings of the
bands ; a few minutes at the same time of
day once a month. When I compare with a
year, or two, ago it proves not only very
interesting in itself, but shows how one's
memory can play tricks too!
On a different tack, for my museum I am
still looking for some specimens of oldtime gear; from the days of separates , say,
an HRO and a Panda Cub, or an ARSSD and
KW Vespa . I haven 't the room left for a
"proper" OT station featuring a six-foot
rack transmitter and 0-V- 1 receiver alas.

The Bands
Here, the t ribander is down and the
rotator-an old AR22R-is sat in the workshop vice while I persuade the control unit
to stop misbehaving . That reduces me to
indoor antennas and a best bent wire, for
the moment at least . However, others tell
me what's happening , which leads to my
next statement : for this column to be
interesting , it needs to receive your reports on what you 've worked and any
news you hear of before my wordprocessor can even think of coming in to play!
Hint, Hint!

What Gives?
Brought to you courtesy of W 1WY
(Contest Calendar) , RSGB 's OX News
Sheet edited by G4DYO, The OX Bulletin
of Chod Harris VP2ML, CARF's Canadian
Amateur, your letters and of course me .
VR6 has been heard around 1700Z in
the shape of Irma VR6ID, on 21 MHz . Irma
seems to like the general area around
21 .3MHz plus-or-minus . Y JOAPE on Vanuatu is giving his OSL address as " Achille,
Port Vila , Vanuatu ". I am assured that
activity from PYO Fernado do Noronha ,
ZK3 Tokelaus, 3YO Bouvet. P40 Aruba,
JD1 Minami Torishima, KH1 Baker & Howland Is, Palmyra and Kingman Reef will be
taking place . However, I can tell you that
C53FV will be operational apart from a
spell of leave, for the next 15 months .
Another one you still have time to latch on
to is OY , where DK9FE will sign lOY over
the two middle weeks of May.
On the other hand I hear someone using
9K2DR who was a silent key quite a while
back; either a rather nasty joke or the call
has been re-issued .
Many amateurs and s.w.l.s will recall the
part played by Miss Bharathi VU2RBI in
getting the Andaman and Laccadive DXpedition up and running . Well, she was
married on March 2 to Narasimha Prasad.
Congratulations to them both .
There seems to be some confusion over
the calls issued to the joint Canada/Russia
Polar Ski-Trek by the Russians . However I
believe the actual ski-party will sign UKOCI
while in Russian jurisdiction and later
CISUA .
The position over SORASD has partly
clarified now; it is definitely acceptable for

Reporls 10 Pou/ Essery GW3KFE
287 Heo/·y·Co/eg, Vaynor, Newlown , Powys SY 16 I AR.

DXCC credit , but at the time of writing it
wa s not known whether it would be as a
new Western Sahara , or a re-activation of
the old Rio de Oro . The continuing activity
by SORASD will be a counter and the prefix
a valid multiplier in ARRL Contests .
Another one to be accepted is the
Mount Athos operation by the SV2s .
On a different tack, one can 't help but
notice the difference in the Canadian approach to amateur radio and antennas . The
Canadian DOC is preparing a paper which
would enable municipalities "to make regulations that would satisfy property owners concerns about safety and appearance
SO LONG AS THEY DO NOT FRUSTRATE
RADIO COMMUNICATION" (my capitals) .
Further down and into the discussion , the
DOC stated that municipalities cannot set a
limit on tower height. Planning authorities
in this country to please note and emulate!!

The 1.8MHz Band
Just two reporters . First , GWOIER (Milford Haven) who seems to prefer the
midnight-0200Z period . Brian mentions.
W20KM , W1JZ , W2SM , VE3EK,
VE 1AGG, UA 1WEE , U02GOB , UV6LCO,
UZ9CWA ,
RW9HZZ,
EASOO ,
W2GD/OHO (Aaland), RA4NBG, Y26ZN ,
LZ1XL, OL 1BSP, UB5MTU, CT1AOZ and
SP5GH.
Now we turn to G3BDQ (Hastings) . On
s .s .b . John offers VE 1ZZ , WSAH ,
WB9SNZ, WOZV (Colorado) and KOZZ (S .
Dakota) . There was rather more activity on
c .w. , which produced RV9CFU, UA9FAR,
RA9CSV , UV9FM , UA9JEF, UD6DC,
UD6DBN, UG6GCK, U050BT, a nice one
in UISDAN , DL 1 KD/EAS , EASAK,
W2GD/OHO, OY9JD, VE1AGG, UL7ACI,
UF7FWO, EASOO, UA9CBO, UZ9A VA,
UA9MS, RV9CFA , RV9CFU, RA9CEG,
UAOAG (Krasnoyarsk) and the same chap
again as UOAG . A real snip was hooking
VK5BC on two evenings around his dawn
period. OX3CS was also a nice one, for
country No . 111 on Top Band .

The lMHz Band
This band is becoming more and more
interesting ; some at least of the big BC
stations are shifting out and things seem
livelier anyway. G3NOF operates just a
little on this band, around 2300Z onwards,
yielding s.s.b . contact with KB7UP/KL7 ,
N2EDF /NP 1, OHOMB/OJO, PYOFC ,
WP4AFG and 3ASE .
G3BDO likes the band ; his c .w . went out
to VK2KM, VK3XB, AXSAV, VISSNT,
F2JD/A6, JH100J, ZS60U, VU2ASH,
EA5BS/EAS, T A20 and best of all VK9LM
on Lord Howe Is. On the other hand, s,s ,b.
made it to CJ10F, V01SA, VK2AVA,
YBOSY , UL7EDC, ULSLWU, UISOAZ,
UISLC and ZL7 AA (Chatham Is).
GIOGDF supports ORP; a couple of watts
output into a low, bent, W3EDP antenna is
the thing . Interestingly enough , with his
small garden , Ernie finds the W3EDP performs better than his previous dipole. It
certainly managed to raise IKOFEA ,
PAOCCO/ A who dished out a 599 report
FE6HEW, F31U and numerous inter-G
OSOs.
Next, GWOIER who found PZ 1A V ,
W9IS, VE3MIK and W3BY on c.w . Brian
has been trying c .w . by poking an a.f.
generator up the audio socket of his FT101 E and getting thereby both instart
OSY from s.s .b. to c.w. and plenty of
OSOs . The only snag about the method is
in the proportion of harmonic energy in the
generator (few even claim to be better than
2 per cent and fewer still meet the claiml) ,
This means that unless you put in an audio
frequency greater than half the bandwidth
of the s.s.b. filter you may find your c.w:
signal has a baby brother generated by the
generator second harmonic . In fact I used
to use this very fact to determine how
much of the " distortion" was down to the
equipment and how much to the test gearl
G4XDJ mentions his crop as being
ZC4EE , YU3CCD , ON5IU , PA3EWX ,
G4ITL, ISOLMM, W1KRV and SM6LJU .

The 3.5MHz Band

New Bands

First, G4XDJ (Billingham) . Brian's c.w .
has worked out to G4NWU , GOCDO,
G4MDE, DL 1NCT and GM4VPA .
On this band , the c.w . of GWOIER made
the grade with VE3BCH , W4LOE,
KA9UOM and PZ1AV ; mostly 0730OS30Z, although the PZ 1 was worked
around 0900.
The ORP rig Drake 2B and W3EDP
antenna at GIOGDF (Lisburn) have
worked , on C.W . , f ellow ORP Club
members GM30XX/ A in Ed inburgh ,
G3YCC , G4HOM and ON5AG, of course
there were in addition numerous contacts
with ORO stations.
It was s.s.b. and the late evenings for
G3NOF (Yeovil) ; Don made his number
with JWSFG, OD5VT, PYOFZ and PZ5JR.
G3BDO has been busily trying out his
new fan antenna . Using C .W ., he contacted
C30LEV, JH6MHZ, UL7JCP , UA90F,
VK5KL , VKSAV , VS6UO (old fr iend
G3FXA) , UW9YW, JA2GBO and AXSAV
(Alice Springs) . Turning to s,s.b., it was
N1CO , N3AHF , WT4J , G4CKB/CT3,
FY5EM, PY1RF, VK2AVA , VK2WU ,
ZL2BT and ZL 111U,

G3BDO mentions the 10MHz band,
ISOESG and W 1NV and VK5KL were contacted. GWOIER mentions a c .w , contact
with YL OZ 1KTD also on 10MHz.
Nobody shows any sign of interest in 1S
and 24M Hz this t ime at all .
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The 14MHz Band
G3NOF notes that the morning long-path
opening starts with JA at 0730, continues
to ZL and then VK up to 1000, followed by
short-path around 11oo-1300Z. Some
Asians, BY, HL and VU for example were
heard short path around 0900. KH61J was
heard over the Pole around 1S35Z, but
little was noted from Africa. The s.s.b.
contacts included AX2AU , AX2HD ,
AX3NLG, BY4SZ, CH9ASJ (VE1), CP5LE,
DU9RG , FKSKAB , FROEH/J, HL9CU ,
KH6IJ, JD1AMA (Ogasawara), JG2FDF,
JJ2BBJ , JR1DVB, KDHI , N7GMN (Oregon) , N7JWH, OHOMB/OJO, OHONA,
PYOFC, PYOFZ, N2EDF/KP1, TV6DNF,
VK3ETT (Lord Howe Is), VK9LF, VK9LM,
VKOHI (Heard Is). VX6JD, VX60CO (Winter Olympic station), ZB2IP, ZL 1BYC,
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ZL2APW, ZL40D , ZL7 AA , ZL9BQD,
ZLOACF (4X6TT in Auckland) and 4KOD
(the North Pole Expedition).
G3BDQ had a bright idea for a new
version of an antenna after his losses in the
October gales . The new one, a mere 11 m
high, was really designed w ith 1.8 and
3.5MHz in mind , but has turned out a
cracker on the h.f . bands; virtually nondirectional. The VK path on 14MHz (which
is really the acid test of any skywire)
outperforms the majority of the beams
when the band is fair. When the band is
wide open , then John is level or just below
the beams, but when the band is going out
he is still hearing the stuff after the beams
have dropped out . The c .w . on 14MHz
yielded NL7GP and 3B8FQ, while the
s.s.b. managed AP2P, A92EM , D44BC ,
EP2HZ, JY8VM , JY9LC, KD7T1. PR7RA,
VE7DGI , VU2BEJ, VP8AEF (Halley Bay) ,
VK3ZY, VK6BIL, VK6JJ , VK6PY , VK6SX,
VK6WC , VK2PP, VK6LC , VI8BBC/P (on
Mt . Buller), ZS3KC, XE 1DDP, 3B8CF ,
5N8BRC, VU2DNL, VU2BEJ, CN2AQ,
VK6NF, VK6HI. JY8KL, CH9ASJ (Canada). ZLOACF, FT5ZB (Amsterdam Is),
BY1QH and S42LK.
G4XDJ is a fan of the Delta Loop
arrangement, having three of them . The 14
and 21 MHz loops are nested and hung
from a line which runs from rooftop to a
short mast . With these and an FT-200,
Brian has had c .w . QSOs with EA7CMP,
SV5TS, VE2ABK and VU2AVG.
Now to GM4ELV (Glasgow). who offers VX3JPP, TV6GEN, KA 1GG, IY4FGM,
VX1CYL, VE8RCS, NK7U, 5T5CJ, Ws,
PT7BZ , TP2CE (QSL via F6FQK), OHONA ,
JW6EDA, 6W100ME , VK6 and VK2 on
C . W. , CN8ST and EAOENA , all with his
QRP set-up.

The 21MHz Band
Not surprisingly, quite an upsurge .
G4XDJ offers c.w . to N3FCX, KE8HO ,
WBOX , N4UB, W9FD, NN3SI, SV4AAQ,
K4WOl. PYOFZ, N4LZI, UM8MQ, HZ1AB,
KI1 K, N2HNE , N4KGN, KE2BA, W2AMS,
VS6WA and W8NPF .
GWOIER mentions an s.s .b . QSO on this
band with ZS6BHJ, plus c .w . to AB3E,
PS7HMB and W4GKC , despite losing the
wooden mast and guys on February 7 . It

snapped in two and the aluminium chimney mast was bent at an angle of 45
degrees.
Turning to G3BDQ's letters, I find John
made one c .w. contact with ZD9BV, but
on s.s.b. there seem to have been more
with ZC4EE, ZL2APW (who was a pal of
John 's backalong when he 'was G2FTS in
Eastbourne) , NP4CC , AP2AC, AP2ZR,
T A 1A, T A2AB, VU2LT , A22FN, A 15AB
(Abu Ail), SV5TS , OD5IM , FR5AG,
FR5DX, FR5EL, ZS3/DL8ZBL, YCOFEX,
YCODXJ, YC3DKN , VP2MDB, TI2JJP,
TI2LCR , EL2BS , YC3DKN , HK6ISZ,
HKOHEU (San Andres Is). 5T5RA ,
5X5WD , Z21 BA , JY50L, A4XYT ,
C56/DL6NA , UI8AFN and UJ9XWA.
G3NOF mentions how he found the long
path to JA , ZL and Asia often open around
0900Z, while the short path was lively
11 00-1300Z, with additional signals from
VK and YB/YC . Africans were noted
1100-1700Z and again at 1700-1900,
Americans were noted between 1100 and
1700Z, with the West Coast Ws peaking
about 1700. Contacts on s.s.b. were
made with AX5AAG, AX6AI, AX8AV,
C56/DL6NA, DK8JZ/J7, F2JD/A6,
HH7GE , HH7PV , HKOHEU , HL 1 AIW ,
HP1XHT, J52US, JA8DOK/4S7 , JI6BJQ,
JI6BVR, JR6RAY , JWOB, KG6FG, KW7J
(Montana). N2EDF /NP 1, N4GNR/6Y ,
P40GD, PYOFC, PYOFZ, S92LB, SORASD,
TI2JJP, TR8JLD, TR8RLA, TU2QQ,
'UAOSKL, VS6GS, VU2XX , W6HBH,
W6SJC , W7KCF (Oregon) , W70DP,
WA6BMG, WE7D (Utah). XX9CT,
XX9DN, YBOEZF, _YC1QL, YC2CTW,
YCOFCE, YCOKGP , ZD8MAC, 5B4TI,
5T5RA, 7P8DN , 8P9DX and 9Y4BK .
Next, we have a letter from G1 MEW
who found the band good on February 29 ,
when he noted ZS5L, YCOSQT, VU2DVP,
VE3NDO, KA200G, K2JFE , 9H1FBS and

The next three
deadlines for copy
are: April 26, June 1
and June 26

VHF Up
Once again, had it not been for an excellent
Aurora on February 22 , there would have
been little operating news to report . Tropospheric conditions have remained largely in the doldrums and there were no
significant meteor showers to make use of
in February .

The VHF Convention
One of the year's main v .h.f. events is
the RSGB 's National VHF Convention at
the Sandown Park Racecourse , Esher in
Surrey. The date is Sunday, May 1 which is
the May Day Bank Holiday weekend .
The 1988 format is the same as in
previous years with the doors opening at
1030. The exhibition part will feature
many well-known companies and specialist groups including PW and SWM, of
course .
The Six Metre Group will hold its annual
general meeting at 1130. At 1330 RSGB
President Sir Richard Davies KCVO CBE
CEng FlEE G2XM will give the Convention
address followed by the presentation of
trophies .

AC8K while using an R1000 and 21MHz
dipole. Patrick wonders whether anyone
has the QSL addresses for 9H 1FBS,
9H 1HB, ZS5L, YCOSQT and VU2DVP7
One would have thought the best way
would have been the Bureaux; but if anyone has more useful information perhaps
they would get in touch with Patrick
Travers G1MEW , 49 West Bank Drive,
South Anston , Sheffield S31 7 JG .
GM4ELV mentions TP2CE , a K3, KW3S,
VK3XN and UI8ZAA .

The 28MHz Band
No doubt whatever, the band has been
hopping and demonstrating again that
w ithout activity nothing happens . I strongly recommend that when the band sounds
to be dead, people should try a listen to the
beacons and follow it up with a CQ call
before coming to a firm decision to QSY . I
hate the thought of band planning over and
above the " c.w . and phone" segments,
but there might be value in choosing a
couple of frequencies (one for C . W. and
one for phone) to use as calling channels
ONLY WHEN THE BAND IS APPARENTLY
DEAD, and with QSY immediately a contact is made. Obviously, once there are
signs of the band being open, the need
disappears.
First in on this band is GM4ELV, who
offers SVOFE, PJ6/WA3ZBI , NP4CC ,
TR8JLD, TI8CBT, EA9IB, CT, I, EA, CU2,
ZB2 , 9H, 5H 1K, EA8, OX3SG (QSL via
LA3NM). OH, DL, 9J2AL (QSL via
WDOHHM) UA6, 4X4JH, SORASD ,
ZS6BQ and ZS20M .
G3NOF found the band patchy and says .
you have to sit around listening for a long
time to pick up an opening . Around 0900
the short path to Asia and YB/YC has
something opened up, Africans around
lunchtime and South Americans in the
afternoons. A few East Coast Ws popped
up at odd times in the range 1300-1700Z.
QSOs using s.s.b . were made with
FM4DN, FY4EE , J87CD, JT 1 BG ,
LU6AJ/F , N2EDP/NP1, PA3AXU/SU ,
PYOFZ (Fernando do Noronha), PZ1DK,
SORASD, TU2QU , VP8BPZ and YBOHZL.
G3BDQ mentions OD5KZ, Z21 BA ,
Z21GU, 4X4SE, W3FYT/4X, 4X6KJ and
5B4QA, all on s.s.b .

Reporls 10 Norman Filch G3 FPK
40 Eskdale Gardens, Puriey, Surrey CR2 1El.
There will be the usual set of lectures in
three rooms. These start at 1415 . In Room
" A " Ray Flavell G3LTP will talk about
" Trends in tropo. The best DX is yet to
come." At 1515 Angus McKenzie G30SS
will cover, "The consideration of TVI from
a 144MHz transmitter." From 1615 there
will be a " Packet Working Group" meeting
chaired by Mike Dennison G3XDV.
In Room "B" Peter Chadwick G3RZP
starts off with " Measurements for the
amateur station," followed by the NW
Kent Beacon Group on " Building microwave beacons" and ending with " Portable
microwave operation" by Peter Day
G3PHO.
In Room " C" the "Morse test forum " is
the first item with Robert McEwan Reid
G4GTO in the chair. At 1515 there is the
Remote Imaging Group's AGM with Henry
Neale G3REH, followed by the VHF Contests Committee forum .
The lectures end at 1715 and the trade
exhibition will finish at 1800. No advanced
tickets, with over-18s paying £ 1 at the
door. Under-18s will pay 50p and under14s get in free.

The nearest railway station open on
Sunday is Kingston with the 218, 537 and
715 bus services to Sandown Park from
there . Car access is easy from the A307
Portsmouth Road/Esher High Street with
ample car parking in the grounds .
Morse tests will be conducted during the
day and an equipment test facility is being
provided so that you can find out how
good - or bad - your 430MHz pre-amp
really is . I intend to be there all day so hope
to meet some of you .

Repeater Notes
The Kent Repeater Group' s Newsletter
for February has been received outlining
brief reports on its several repeaters .
These seem to be functioning satisfactorily but GB3KS (R 1) was suffering from
noise which pops up at irregular intervals.
Erratic power output from GB3NK (RB4)
was traced to a faulty pot on the TX drive
board . Some hum is present on the signal
due to the " ... poor design of the power
supply ." For details of the KRG write to
Kelvin Fay GOAMZ who is QTHR.

Practical Wireless, May 1988
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Fists CW Club
There is a number of clubs devoted to
c.w . operation most of which are for those
already skilled in sending and receiving
c.w. at good speed using the proper
procedures. Angela Sitton GOHGA (HFD)
has sent details of the newly-formed Fists
CW Club .
Its aims are : (a) To further the use of c .w .
on the bands , (b) To encourage the newcomer to the mode and (c) To engender
friendships within the membership. Newcomers are best encouraged by "veteran "
operators so the club needs these folk .
The annual subscription is £4.00 for
which members receive a minimum of six
newsletters (currently it is one per month).
The club's own callsign is GOIPX. For
details contact G3ZQS at 119 Cemetery
Road, Darwen, Lancs BB3 2LZ .

.DXpedition News
c. N.

Wilson G4VVZ, Secretary of the
Derbyshire Hills Contest Group , has written about the group 's proposed operation
from the Isles of Scilly (WJ square) . Dates
are from Aug 8/9 to 14/15 w ith definite
operation on 70 and 144MHz and probably 430MHz.
The personnel will include G6ABU,
G6HKS and G4 VVZ and anyone wishing to
take part or wanting further details should
contact G4VVZ at 9 Greythorn Drive,
West Bridgford, Nottingham NG2 7GG.
Random s .s .b . m .s . operation on
144.444MHz between 2300 and 2400
each evening was very successful last year
so will be adopted in 1988 . Skeds will be
arranged later.

Worked All Britain
W AB Publicity Officer John Fitzgerald
G8XT J (BKS) has sent me the group's
March press release . This mentions that
Jerry Russell G4SEU (WKS) has received
the first 70MHz Islands Award for contacting ten islands on s.s.b. mode .
This year's Annual General Meeting will
take place during the Drayton Manor Mobile Rally on May 8 and the group plans to
be present at many of the summer rallies .
For details of all W AB matters send an
s.a .e. to G4KSQ at 22 Burdell Avenue,
Sandhills Estate, Headington, Oxford OX3
8ED.

Contest Information
The first leg of this year's 1OGHz Cumulatives is on April 17, the remaining five
being on 15/5, 19/6, 10/7, 7/8 and
11/9, all 0900-2100. Three separately
scored sections; wide band, narrowband
and fast-scan TV at one point per kilometre. with half points for cross-band
QSOs.
The May 7/8 weekend, 1400-1400,
sees the u.h.f ./s.h.f. contest with IARU
and RSGB versions using the universal
locator codes and the DUBUS event using
the original E-QTHL system . The IARU/
RSGB events are for 430MHz up, but the
DUBUS one includes 144MHz as well.
There are two sections in the
RSGB/IARU contests - Single-op and
Multi-op. The RSGB one uses radial ring
points scoring on 430 and 1296MHz and
one point per kilometre on 2 .3GHz and up.
IARU scoring is 1pt/km throughout .
The DUBUS scoring is different . Each
QSO is worth one point but on 144 and
430MHz contacts with stations in your
own square and the four adjacent ones do
not count. Final score is QSO points times
the number of different squares worked .

Entries for 144MHz go to DK3UZ at PO
Box 38, 0-2358 Kaltenkirchen, German
Federal Republic . The 432MHz and higherband logs go to DL4EA at Koelner Strasse
133, 0-4000 Duesseldorf I, German Federal Republic, to arrive by May 31 .[
Entries for the RSGB/IARU contests
should be sent to G4NBS at 10 Quince
Road, The Limes, Hardwick, Cambridge
CB3 7 XJ . Latest postmark for entries is
May 24 .

Meteor Shower Data
Last month I gave some information
about the Lyrids shower which should
peak around April 22 . There are a few
quite useful showers from now through
June, the next being The Eta Aquarids
which is available in the May 3-5 period.
This shower is usable in UK latitudes
between 0200 and about 1300UTC and
with an hourly rate (ZHR) of about 50
reflections is well worth investigation .
Best sked times are : NE/SW around 0600;
E/W around 0800; NW /SE around 0900
while the N/S path has two equal , but
lesser, peaks around 0500 and 1100,
dropping out for a while at 0730. In
previous years readers have reported
"brief Sporadic-E" openings to Italy, for
example, in the May 3-5 period, in the
mornings . However. I suggest these
events are more likely to have been long
meteor trail reflections associated with the
Eta Aquarids shower. For those with computer programs to feed, the RA/DEC figures are 336· and - 1·.
The Halleyids shower peaks around May
8 and , as its RA/DEC are virtually the same
as the Eta Aquarids, the same information
applies . May 8 is a good day as the Piscids
peaks then, too . Its RA/DEC figures are
12· and 19· and the shower is usable from
0230 to 1730.
Best times for NE/SW are around 0800;
E/W around 1000; NW /SE around 1200
and N/S around 0630 and 1330 for the
Piscids. Coupled with the Halleyids some
useful skeds could be completed .

The 50MHz Band
Following the welcome news that certain French v .h.f. licensees may apply for
50MHz permits for very low power operation , I understand that moves are already
afoot to get the power levels raised .
Geoff Brown GJ41CD reports that
French amateurs have pointed out that
Jersey is only 20km from France and that
GJs can run up to 100W e.r.p. yet have
not caused any interference to French
television Band I services . So they ask why
they are being so severely restricted .
The restricted zones do seem to be very
excessive so either the power levels could
be kept the same and the " no-go" circles
around Channel 2 transmitters substantially lessened . or the power levels could be
increased . Perhaps a little of either solution
could be adopted . In any case, the DTRE
probably assumes that. whatever power
levels are permitted. certain stations will
exceed them ten-fold !
Hal Lund ZS6WB produces a very informative fortnightly sheet of v .h.f. news. I
read that the UK Six Metre Group has
provided a beacon for installation on Ascension Island to be looked after by
ZD8MB, alias G4MAB. The QRG is
50 .0255MHz and the callsign ZD8VHF .
The QRB to ZD8 from London is about
6700km and the azimuth 197" in case
anyone wants to monitor it.
Now that the 28 .3 to 28 .5MHz portion
of the ten metre band is available to USA
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QTH Locator Squares Table

Station

1296

G8GXP
G3XOY
G4FRE
G3JXN
GlLSB
G3UVR
G31MV
GJ41CO
G60ER
G4T1F
G4RGK
G4XEN
G8HHI
G4NBS
G3COJ
G6HKM
G8PNN
G1EZF
G1KOF
GOOAl
G4MUT
G6MGL
G8ATK
G8XVJ
G60ZH
G4KUX
HB9AOF
G4SS0
G3NAO
G1EGC
GIGEY
G6XVV
G6STI
G8LHT
GMOBPY
G6AJE
G4COM
G8MKO
GW8VHI
G4FVK
G8ZDS
G4AGO
G40EZ
G4YCO
G6MXL
EI5FK
Gl00X
G4MJC
GM4CXP
G4ZTR
G1VTR
PA3EUS
GMOGOL
GllMM
GW6VZW
G8PYP
G20HV
GOFEH
G40HF
G4SWX
14YNO
G3FPK
G41GO
G4SFY
G4MEJ
G8LFB
G4XEK
G4YUZ
G400L
ONICAK
GW4FRX
Gil JUS
G8TGK
G8XTJ
GI40WA
GISMO
G1CRH
GOHOZ
GU4HUY
G1NVB
GM80FX

45
81
63
82
75
35
59
76

-

38

-

31
59
44

27
62
32
32
-

28
59
42
18

55
-

25
21
2

-

5

20

-

1

44

-

10
28

-

29
-

-

-

-

-

-

-

-

-

1

Band (MHz)
430
144

151
137
136
129
126
125
119
119
110
107
106
106
106
103
102
101
97
93
91
91
90
89
89
88
87
80
80
78
75
74
68
64
58
58
57
57
52
49
48
46
43
41
38
36
36
35
34
33
31
29
23
18
17
13
6
5
4
2

-

-

-

331
185
84
175

125
224
405
253
183
187
260
251
148
102
186
177
128
241
148
183
145
138
138
236
149
345
141
193
154
171

158
211
124
99
129
95
100
137
102
75
129
103
246
155
66
137
53
184
184
37
32
57
54
94
105
52
30
70
307
293
270
224
223
222
211
202
178

177
172
167
152
149
118
107
78
77
62
61
54
49
20

Total

527
403
283
386
251
424
559
431
369
294
404
357
285
264
332
305
287
366
271
274
263
286
269
342
236
425
276
271
229
245
226
300
203
159
186
157
152
186
150
141
172
145
328
191
112
172

115
217
215
95
55
75
71
107
111
57
35
72

307
293
270
224
223
222
211
202
178
177
172

167
152
149
118
107
78
77
62
61
54
49
20

Starting date January 1 1975.
No satellite or repeater QSOs.
"Band of the month" 430MHz.

57
www.americanradiohistory.com

Technician Class Licensees , a second
50MHz coordination frequency has been
recommended on 28.385MHz to supplement the established 28 .885MHz one .
Japanese and Pacific stations are already
using .385 according to lS6WB . The
t .e.p. season extends through May so
please listen to the south for African
signals on 50. 11OMHz.
Welcome to Etienne Swart ZS6CE
from Randburg (KG34) who reports an Es
OSO in December with lR 1L in Capetown
(JF96) . Initially using 60W to a 6-el T.E .T .
Vagi at 8.5m , he later went down to 0 .3W
to continue the OSO. He will be monitoring
50. 115MHz from 1630UTC most evenings through May .
Dave Ackrill GODJA (WMD) and Peter
O'Dowd GOHlT (NOT) report a few c .w .
OSOs for the 1988 ladder. How about
some more 50MHz figures? Gerry Schoof
G1 SWH (MCH) has submitted his first
table entry for 1988 , as have Philip Ruder
G6MGl (LON) and Colin Redwood
G6MXl (DOR) who is back on the band
with a 3-ele Vagi.
John Palfrey G4XEN (NHM) was alerted to the Feb 22 Aurora by a phone call
from GOGFW and worked G and GJ stations . Beacons GB3NHO and GB3RMK
were copied via Ar but GB3SIX was not
heard at all. Since putting up a 4-ele
Jaybeam Vagi, John has not heard the
Anglesey beacon on tropo or m .s. so asks
if it is ORV . Anyone know? On Feb 26 he
worked GW3MHW (1072XG) in Dyfed for
a new square , county and country .
Steve Damon G8PYP (DOR) found conditions fairly average and worked
GW3CBY (GNW) on the 19th. Calum
Macpherson GMOEWX (WR49j) on the
Isle of Skye (HLD) came on the band at the
beginning of February using a Yaesu FT726R running 6W to a 5-ele MET antenna .
In the Ar on Feb 22 the Greenland beacon
OX3VHF (GP6000) on 50.045MHz was
S9A and was ". . . by far the strongest
signal heard ." The ORB is 2302km, much
greater than what is normally expected on
144MHz.
Between 1725 and 2029 Calum made
37 contacts in 20 squares and seven
countries , one third on c .w. He found it the
most enjoyable Aurora of any so far and
preferred 50MHz to 144MHz since everything he worked was new .
Paul Baker GW6VZW (GWT) has a
Yaesu FT-690R and 15W amplifier plus a
2-ele beam, the latter yet to be erected . He
asks if there are any "group activities" on
the band and if so, their times and
frequencies.
I have a note on my pad that TR8DX is
ORV on 50MHz from Gabon in West
Africa . Thanks to whoever passed this
news; I forgot to record that.

The lOMHz Band
Mick Allmark G1 EZF (YSW) is now on
the band with O.4W but has a 4CX250B
amplifier under construction . With a dipole
in the shack he has worked G8GXP,
G4HGT and G6DER. all relatively local and
heard stations further afield in the last
contest .
John Jennings G4VOZ (LEC) has decided to concentrate on portable activity this
year and hopes to operate from a few of
the rarer areas. In the contest on Feb 14,
his best OX was EI9FK/P the GMs being
too weak to work.
The first notable event of 1988 was the
Rugby Amateur Transmitting Society getting a new club callsign, G7 APD on Feb 11,
to supplement its G4APD . The call got its
first airing on Feb 13 using John's portable

Annual v.h.f./u.h.f. table
January to December 1988

-. - -- - .. - 50MHz

Station
G4XEN
G1SWH
G1EZF
G3FPK
GlIMM

18
9

-

7

G6HKM
GW4FRX
G1KOF
GW6VZW
G6MGL

-

G4ZVS
G8XTJ
G8PYP
GOHOZ
GOHGA

-

G6MXL
G20HV
ON1CAX
ON1COa

3
3

-

1

3
1
1

4

-

2

1

-

-

-

-

1

-

The 144MHz Band
Welcome to another new overseas contributor Denis Goffaux ON1 KPW from
Martelange (JN29WU) . He runs a Yaesu
FT-480R at lOW to a 9-ele Vagi . His OTH
in CJ square is 550m a.s .1.
John Dowse GOGKN (CHS) has worked
52 c .w. stations up to Feb 14. He took part
in the contest on the 7th but was only on
for'about a couple of hours in which period
he contacted 20 stations . He reckons
conditions " . . . were no more than fair
... " but his 180m a.s.1. site is a great
advantage when running only two watts .
He asks about the supposed Monday
Night Activity period wondering where
everyone is. Seems it is all very quiet till
about 2100 when there is a flurry of
activity for about half an hour, followed by
silence .
As monitored from London , there is
often more activity on c .w . than on s.s.b .
when conditions are really flat . This appli es to any night of the week and I have
not noticed greatly increased activity on
Mondays .
John analysed the prefixes worked and
found that 40% were GOs, 21 % G3s, 37%
G4s and 2% G6s . Ian Rose GOHDZ (ESX)
added ten more counties in February, best
OX being GW 1SMI/M in Powys and Dyfed , plus F6FLB . Pity you missed the big
Aurora on the 22nd, Ian .
GOHGA is annoyed with me for not
entering her final c.w . ladder score for last
year. It was 244 . Angela runs a very
modest station and did not start on the
ladder till April 1987 , so her score is a very
creditable one .
She hopes the more experienced c .w.
operators will help the novices who usually
come on rather late at night. She suggests
they call " CO FISTS" which will ensure a
ORS reply .
In the c .w . contest, GOHGA made 21
contacts in what were flat conditions .
Angela heard many stations in the Feb 22
Ar but did not manage any OSOs . She
hopes things will improve when she gets
her antenna up higher and fits a pre-amp
since the RX side is rather deaf.
GOHl T managed a couple of GMs on
c .w . in the Ar but had to ORTwhen visitors
arrived . G 1ElF completed an m .s. sked

1

-

-

gear and the club's 4-ele Vagi at the BTl
Radio Station at Hillmorton . Only four
stations were worked at the time but the
equipment was used next day in the
contest when 32 stations were contacted .
This was likely the first time a G7 prefix has
been heard on 70MHz .

58

-

2

3
1
9

70MHz

5
2

-

1
1

-

144MHz
'-""
48
12
45
6
56
18
59
13
32
4
26
46
26
38
25

7
16
8
6
5

34
35
16
25
21

5
2
4
4
3

4
13
13
7

1
1
5
6

430MHz

-.

37
23

-

7
3

-

21

1

22

2

-

6

-

1
-

2
1

-

-

-

-

5

-

3
1

-

Totll
Points
125
89

77
72
66

1

5

4

4

-

-

-

5
2

-

1296MHz

'-""

63
62
58
46
41
39
37
31
29
24
20
20
18
13

with HG7PL via sporadic meteors on Jan
27. In the afternoon of Feb 4, Mick completed with OE3UP (I H) in 15 mins .
In the Feb 22 Ar G 1ElF started at 1345.
Best OX were SL6DH and SM5CBN (HS) ,
SM7FWl (HR) and Ol60l (GP) on c .w . On
s.s.b . 14XCC (GO), OE3UP and LA9BM
(EU) were Mick' s prize OSOs . He also
heard OE50LL (GI) on s.s.b. Nearer home
contacts included EI4EY (Limerick) and
GM1ROD (OKE) . In a very weak second
phase after midnight, LA3WU (CU) was
copied at S 1A .
Adrian Gee G11MM (CBE) uses an Icom
IC-271 Eat 25W to an 8-ele Jaybeam Vagi
at 6m a.g .1. He is very satisfied with his
results so far. G 1SWH has also done well
so early in the year. Gerry 's OX in February
includes G 1 CSO/ A (CNL). GI4SAM
(OWN). GW 1SMI (DFD). G 1GEY (TWR)
and EI8EF (Donegal) .
Welcome to Alan Palmer G1 UIY (KNT)
who took part in his first Ar event on Feb
22 . His station comprises a Yaesu FT726R running lOW to a 14-ele Parabeam
at 8m a.g .1. He worked GMOEXN (1088HP),
GMOHBK (I077BC) and GM4UPL (I077XL)
which is excellent for relatively low e.r.p .
Ian Cornes G40UT (SFD) has passed
his c .w . ladder century already and was on
in the contest on Feb 7, making 37 OSOs .
His IC-271 E is still " in hospital" so he used
a Yaesu FT-290.
G4XEN made 77 OSOs in the c .w .
contest, best OX being F2GL at 585km .
Points were down on last year though due
to poor conditions . On Feb 17 John struggled to contact EI2GK (Wick low) in what is
a poor direction from Wellingborough .
In the " ... massive aurora . .. the best
since February 1986" he worked stations
in DL, G, GM , LA , OE , ON , PA and SM . At
1730 he heard UR2RO (MS) and OH2TI
(MU) . Between 1500 and 1600 strong
reflections were received from a OTE of
60-65' and at 1525 John worked OE3UP
on c .w . Beacons copied aurorally were
DLOPR, GB3CTC, EI2WRB, GB3VHF,
GB3LER and GB3ANG .
Colin Ford G4ZVS (WMD) operated in
the c .w . contest using his FT-290 and 14ele MET Vagi at 9m a.g.1. He borrowed a
100W amplifier from his local club and
best OX was GMOFRT (1087WB) in Grampian at 515km. Many Ar signals were
heard on Feb 22 in LA , OH , SM, etc ., but
Colin only worked ON4Yl (J020GG) .
G8XT J has been trying to work the last
three WAB areas for his Diamond Award
(1500) . John also needs BG square in
France .
GMOEWX runs 70W to a 14-ele Parabeam but he has a 400W amplifier which
does not seem to be too reliable if I read
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5S High Street, Newport Pagnell, Bucks. MK16 SAQ.
Second Hand List
CWIRTTYIEquipment
BENCHER
fOK 7SOX 2M Mu~mode lOW
ICOM IC-735 160-IOM Amat. Band Trans. Gen . eo..r RX

SPECIAL OFFERS WHILE STOCKS LAST

PIP

225.00

~s1J~lif~ ~1U"ii'i~:~~Sca~,:w~Coverage

(-

YAfSU FT209RH 2m Handheld. Demo moo.;
205.00
~~ ':'~;Ocrns Handheld rJW speaker rnic. charger & l~ttemr

TS440S

NEW Amateur band

TRIO TR2600E 70m Handheld rJW case, des!< charger. speaJcer

AT440

TS940S
AT94Q
TS930S

TS830S
AT230
SP230
PS430
SP430
MB430
FM430
lF30A

YK88A
YK88C

YK88CN
YK88SN
MC50
MC35S
MC8S
MC43S
MC405
MC60A
MCSS
TR7S1E
MUI
TS711E
HSS
SP40
TS1405

TH205E
TH215E
PG2V
SMC31
TM221E
TM421E

TH405E
TH415E
TA851E

(7.00)
(S.OO)
(3.00)
(7.00)
(4.00)
(7.00)
(7.00)
(S.OO)
(S.OO)
(S.OO)
(3.00)
(2.50)
(1.50)
(2.50)
(1 .50)
(1.50)
(1.50)
(1.50)
(2.50)
(1 .50)
(3.00)
(1.50)
(1.50)
(3.00)
(2.50)
(S.OO)
(1.00)
(7.00)
(2.50)
(2.00)
(7.00)
(4.00)
(4.00)
(1.50)
(2.00)
(5.00)
(5.00)
(4.00)
(4.00)
(5.00)

,-------yaesu--------~
PAJ
MH1B8
MD1B8

MF1A38

VH77
VH55
VHl
VH2

581

SB2
5810
FT690RMKJI
FT211RH
FT767GX
ffi{-767-2
ffi{-767-7(B)
ffi{-767-6
Fl7ODO
FT727R
FT290RMK II
FTZlR'fNB10
FT73MN810

NEW

FT747GX

FT736R
FT212RH
D'lSI
FT712RH
FT790RMKII

Car AdaDlor.tharger
21.85
Hand 600 Bpin mic
21 .00
Des!< 600 Spin rnic
79.00
Boom mobile mic
25.00
UgI1tweigh1 phones
19.99
Padded phones
19.99
lJWeight Mobile HIset-Boom mic
19.99
lJWeight Mobile HIset-Boom rnic
19.95
PT1 Switch Box 2081708
22.00
PT1 Switch Box M790
22.00
PT1 Switch Box 27M7DO
22.00
2.5W 6M multimode pcJf1abIeImobile1Jase 399.00
2M 45W Mobile
309.00
HF Gen. Covefage trans. with optional 'IHMJHFItiM
modules
1550.00
2m module for FT767
169.00
70crns module tor FT767
215.00
6m module tor FT767
169.00
Solid StIle linear with buih in auto ATU 1600.00
Dual Band handheld transceiver 144-146MHz. 430440MHz up to SW on each band
425.00
2M multimode por1ablelmobile!base
429.00
2M mini handheld with LCD display SW 249.00
70crns mini handheld with LCD display 5W269.oo

2.00
1.50
3.00
2.00
2.00
2.00
1.50
1.50
1.50
1.50
1.50
5.00
4.00

(5.00
(400

=

160-10M Amateur Band Transceiver
748.00 (10.00)
2M17OCMs Dual Band Transceiver ONLY 499.00 (S.OO)
transeeiver
General coverage AX
1138.81
Heavy Duty PSU for TS4405
222.49
Auto ATU for T5440S
144.82
9 Band TX General Cov AX
1995.00
Auto ATU for TS9405
244."
9 Band TXGeneral Cov AX
1695.00
160-lOm Transeeiver 9 Bands
1098.00
All Band ATUlPower Meter
zoe.67
External Speaker Unit
66.49
Matching Power Supply
173.78
Matching Speaker
40.81
Mobile Mounting Bracket
15.80
FM Board for T5430
48.05
HF low Pass Riter 1kW
3Z.26
6KHz AM Mer for T543OSJ4405
49.37
500Hz CW filter for T543O/440I830/530
46.08
270Hz CW Mer for T543O/44OI83O/530
54.64
1.8KHz SSB fitter for T5430144018301530 46.71
Dual Impedance Desk Microphone
46.08
Fist Microphone 50K ohm IMP
21.72
Deluxe Desk Mic w~h
Audio Compensator
107.59
Up-Down Hand Mic 8-Pin 500 Ohm
ZZ.ZZ
Up-Down Hand Mic 6-Pin 500 Ohm
19.07
Desk Mic w~h built-in Pre-amp
" .ZZ
Mobile Microphone w~h control box
(up/down etc.) 6 or 8 pin
52.67
2M Multimode (mobile)
599.00
DCl option for TA7S1E
30.95
2M Base Stations
898.00
Deluxe Headphones
37.54
Mobile External Speaker
21 .06
HF General coverage AX/Amat Band TX 862.00
2M Handheld Transceiver
215.26
2M Handheld with Keypad Entry
252.13
DC Power Cable for TH20SEl21SE
3.96
Speaker Mic for TH21 El41 El2600I36OOE 28.31
2M FM Mobile Transeeiver 4SW
317.30
70crns FM Mobile Transeeiver 3SW
372.08
70crns Handheld Transceiver
273.18
70crns Handheld with Keypad Entry
298.85
70crns All Mode Transceiver
699.00

PIP

no.oo
I::: ~·il:l

TS530SP
TW4100E

PS50

295.00
49.00

i~il:l!

NEW

~~~~, E2m Munimode 25w VGC . Probably the best 2m Multi':.':

(7.00)

~i~~. moJ~~taca'~tWefsCan~~~ :c~~ ~~~
6O-89~HZ, 118-136MHz, 1J8.174MHz. =r5OMHz.450-495MHz &

800-95OMHz
WELZ SPI5M SWRIPo_ Meter 1.8-I5OMHz

(4.00)

~~~~~)~lctI rJW CUM64 soltware. Capable 01 TXlRX o:~~ (4.00)
IC-47IA 70Cms Multimode Base Station 25W. As new and com-

the marl<eI
499.00
SW200 SWRlPower Meter 1.8-15OMHz. VGC
15.80
~'~~!;~:~ 2~ ~~~'d rJW Jaw amplnier, spare n~

(5.00)
(300)

Kenwood

(3.00)

ADONIS AM503G ~k mic with Compressor. Wired up for 8 pin

49.00

(3.00)

,,------- Receivers -----__
~~ Oc~~~ =~e~;;;rra~~~.174MHz

Too RSOOO NEW HF general coverage receiver
Trio VC20 VHf converter lor R5000 108-174MHz

~=
~=e= ~~~~:~~~~=r118_175MHz
lcom R71E HF general
receiver
covera~

lcom RC11 remote control unit for ICA71E

AR2OO2 VHfAJHf scanner 25-5SOMHz and 800-13OOMHz
fRG9600 VHflUHf scanner 25-95OMHz
lcom R70DD VHflUHf scan"'r, ~I modes 25-2IlOOMHz
learn RC1 2 remote control unit for R70Cl0

R537S Air band portable. Tunable 118-136I.tiz

585.00
161 .94
175.00
167.21
639.00
100.00
825.00
62.00
417.00
509.00
957.00
62.00
69.51

7.00
3.00
7.00
3.00
7.00
3.00
7.00
2.00
5.00
5.00
7.00
2.00
3.00

(3.00)
(300)
(5.001
(300)
(400)

r--------Icom--------__
IC751A
IC735
PSI5
PSJO
SM6
IC2900
IC505
IC3200E

Hf Transceiver
New HF TransceiYer
P.S. Unn

IC02E
IC04E
BC35

2m HlHeld
70cm handhekl
Base Charger

BPJ

Std Battery Pad<
Empty Battery Pack

1465.00
949.00
158.00
343.15
46.00
542.00
4511.00

1=
(4.00

556.00
269.00
299.00
711.15
21.15
29.90
9.211
111.95
6.90
17.25
4.\9.00
359.00
239.00

(5.00

2M Munimode Base Station inc. PSU. 25W 1031.80
70Cms Mullimode Base Station inc. PSU. 25W 1125.00
23an fM Mobile, lOW output, style similar to
28E
559.00

(7.00)
(7.00)

Systems p.s.u. 25A
Base microphone for 751 n 45

2m 25w MiMode
10W13W 6M mu~mode . portablelbase

2mf7Ocms dual band mobile. with built in
duplexef

HM9

Speaker mic

BP4
BP5
CPI
DCI
1C48E
IC28E

High Power Battery Pack
Car Charging Lead
l2v Adaptor

lOW 7Dems fM mobile

~5~J~~g~,g~~yLcD display lW

Ie-Micro

(-

(1 .00
(-

(5.00

i=

I .SO
I .SO
I .SO
I .SO
I .SO
I .SO
I .SO
3.00
3.00
3.00

NEW
IC-275E
IC-475E
IC-l200

(4.00)

HF general coverage transciever with internal PSU and

ceiver
659.00 (7.00)
Multimode 'lHFAJHF Base em 2M. 70 ems &
Duplex
1450.00
2M Transceiver. FM. 45W
349.00
'Ioice Memory Unrt tor FT212RHIFT712RH 79.00 3.00
70crns Transceiver, FM, 35W
375.00 5.00
70cms Multimode, Portable, 2.5W
499.00 5.00

~

. ~!

-Power Supplies---DW
4 amp
6 amp
12 amp
24 amp

41.31
71.53
95.16
131.54

13.001
3.00
3.00
5. 00

BIIOS
6 amp
12 amp
25 amp
«J amp

78.211
129.95
193.20
423.20

IIIIOS lEW 'E' SEIIES POWER SlI'PUES

12J5E 5Amp PSU
12/tOE tOAmp PSU
12I2OE 20Amp PSU
I2J3OE JOAmp PSU

57.50
97.50
132.25
195.50

3.001
3.00
5.00
17.00
3 OO
4.00
'
5.00
5.00

1

l

,,----Aerial Rotators-___ ,,------- Switches - - - -.. . .
DAlWA MR750E Heavy Duty rotator. Can have up ID 4
m0-

KR4DO
KR500
KR400RC
KR600RC

KC038
KSD65
ARloo2

MedIH Duty
6 core Elevation
5 oore Medium Duty
6 core Heavy Duty
lower mast clamps

~~~e~tC?tF RotalDr

254.10
139.00
149.95
169.00
219.00
17.45

~:~

5.00
5.00
5.00
S.OO
5.00
2.00
2.50
4.00

Sigma
Sigma

Welz CH20A
Welz CH20N
Drae
Orae

2 way
2 way
2 way
2 way
3 way
3 way

S0239

'n' Skts

S0239
'n' Skts
S0239
'n' Skts

211.20
22.95
30.75
54.00
17.00
21.15

I.SO
I.SOI
1.SO
I.SO
I.SO
I .SO

I

Deluxe version of above on Marb+e Base
Straighl key
Straighl key
Squeeze padd~
Squeeze padd~ on Marble Base

HK702

(4.00)

m~ ,

auto ATU
24511.00 (7.00)
ICOM IC575 6110 metre Base Station
999.00 (10.00)
ICOM IC781 ~~~~ \:;"rn~inlernal psu. a~~
(10.001
3.001
3.00
3.00
13.00

BYI
Squ.... Key, BIad< base
BY2
Squ..,. Key. Chrome base
HI-MOUND MORSE KEYS
HK708
Straighl Key
HK706
HK707
MK704
MK705

ICOM 761

Gen coverage receiver. Ham Bands Trans-

tors

Telephone
090S 610625

Acoustics Ltd.

67.42
71.17

PIP
(3.001
(3.00)

21 .50
42.50
23.00
22.25
20.80
32.20

(2.SO)
(3.00)
(2.SO)
(2.SO)
(2.SO)
(3.00)

Rm-EQUIPMENT
Packet. Amtor, RnY. CWoASCII . FAXtransceive in

PK-232

one unit. Works with any computer equipped with

an RS232 intertace. 12V operated
269.95
NEW fAX option lor e~sting PK232 users (indudes new manual)49.95
NEW PK-87 1200 Baud Amateur Pad<et Radio TNC
169.50
NEW PK-90 Commercial Packet Radio mc
465.25
SOFlWARE PACf(AG£S
PK232JC64i128 Cartndge, overlays, cable , handbook
69.00
PK232JBBC-B & Master. E-PROM, overtay, cab~ , handbook 35.80
PK23211BM-PC & Compatibles. Disc, handbook
39.00
P87<1:64i1 28. Cartridge, "",Mays, cab~ . handbook
69.00
PKB7IB8C-B & Master. E-PROM. 0Yer\ay . cable, handbook 35.80
NEW fAX-I Radio facsimi~ Weather Mat> demodulator with double
screened printer cable . Includes mounting brackel and NEW Rm
receive lacility.
279.95
C0660
Data Receiver lor CW/RmlTORIAMTORI
ASCII
264.97
C0670
As above but with buin in lCD display
327. n
KEYfRS I ACaSSORIES
Star Master Key Electronic Keyer
54.71
Star Memory
Masterl<ey electron~ CMOS memory
keyer
95.80
TRX3
Morse OsciUator
13.65
Datong
070 Morse Tutor
51.50

(4.00)
(2.00)
(4.00)
(4 .00)
(1.SO)
(1.SO)
(2.SO)
(1.SO)
(I.SO)
(4.00)
(5.00)
(5 .00)

(3.00)
(3.00)
(I.SO)
(3.00)

,,------ Howes Kits ---......
SWBJO
CV220
CV620
DCRX20
OCRX40
DCRX80
DCRXI60
OCS2
CSl4
ASL5

TRf3
M1X2O
CTX40
CTXBO
CVf
CTUJO

SWR Meter KH

11.90

I .SO

2M Receive Converter, lor use with 20M RX
6M Receive Converter , for use with 20M RX

11.51
17.50

1.50
1.50

20M Amateur Band Receiver
40M Amateur Band Receiver
80M Amateur Band Receiver

15.30

I .SO

15.30

1.50

15.30

I .SO

160M Amateur Band Receiver

15.30

1.50

Oual Bandwidth Filter. Improves selectivity. Internal
~
L90
External Fitter Unit. Improves selectivity 00 your re-

n~

'S' Meier KH

6.30

ctiver
Shortwave
Broadcast Receiver. 5-7 to 12.BMHz 14.90
14.50
lOW 20M CW Transmitter Crystal Conrolled 21.90

!1I :SO
SOl

3W 40M CW Transmitter . Crystal Controlled 13.40
3W 80M CW Transmitter. Crystal Controlled 13.40
20, 40 or 80M WO·s. Fully featured VFO units for use
with the MTX or eTX range of transmitters , or a OCRX
receivtr for transceive operation
9.90
Antenna Tuning Unit. 1.8 to 3OMHz. Up to 30W

1.50
1.50

Rf
Au1ornat~
Speech Processor
CW S~e Tone or Practk:e Oscillator
Crystal Calibrator

APJ

ST2
XMI

lEW

HC266

I .SO

24.90
15.90
8.60
16.80

1.SO

(1 .50)

I'

SOl
I :SO
I .SO
1.SO

2M to 6M Transverter. fully assembled and tested ,

tOW Rf OUljlut

179.95

(3.00)

,,------- Aerials ------....
6M HB9CV 2 ete beam
6M 3 eIe Beam
6M 5 eIe Beam
AH-7ODD
Wideband Discone Antenna . 25-2000
MHz
Revcone
Wideband Oiscone Antenna. 25-550
MHz
G5RV
full size 102'
G5R'I
HaH size 51 '
HB9CV
2 metres
HB9CV
70cms
2 metre
Slim Jim
7 e~ Zl Special 2M
12 ele Zl Special 2M
Halo 2M
CAS-A2
Coaxial Masthead Antenna Switch. 'N'

7~MHz~kR~PO~~1 soWn~p. OCAS-Hf2

Coaxial Masthead Antenna Swilctl .

4O-8OM
8O-160M
OX Oipo~

Trap Olpo~ Kit
Trap Oipole KH
Appro, 20M long

lli~J.~f~': ko~ ~ OC-

Multiband

~3CxP~~ 1~:';YtO~~~~m

I-I
4-1

Baluns
Baluns

100-

12.95 (4.00!
29.111 (12.00
39.00 (12.00
12.80

(4 .001

31.50
16.75
14.25
3.15
3.95
8.95
14.25
31.00
5.80

4.00
3.00
3.00
3.00
2.00
3.00
5.00
6.00
3.SO

51.15

(4.00)

39.95
16.25
14.25
12.15

4 OO
3.00
'
3.00
3.00

24.95

12.95
12.95

&;p~":, ~~MHz ~~Sr~ft~l~ard drawn

U~

BOOKS Confidential frequency Ust (NEW 1988 Editionl
5.95
Air Traffic Radio
2.25
The Complete guide to VHFIUHf frequencies 25-2OOOMHz

nJ~~~~:Sna~e1;'~eFM guide

~:=

logbooks

3.75

HF Oceanic Airband Communications

3.95

1

l

S0
2.00
3.
2.00
2.00
2.SO
(1 .00)
(075)

!

1

1 OO
0.75
'
1.00
1.00

1

l

SPEND UP TO £1,200 INSTANTlY WITH A PHOTO ACOUSTICS LTO. CREDITCHARGE CARD - APPLY FOR DETAILS
PART EXCHANGE WELCOME, ASK FOR KERRY G61ZF OR ANDY G4YOW
~
RETAIL SHOWROOM OPEN TUESDAY-FRIDAY 9_30-5_30, SATURDAY 9.30-4_30
Goods nonnally despatched within 24 hours. Please allow 7 banking days for cheque clearance. Prices correct at time of going to press -
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his comments correctly . Nevertheless,
during an Ar opening GMOEWX is usually
one of the loudest DX signals at G3FPK.
,. John Eden GMOEXN (HLD) worked 70
stations on s.s.b. and c .w . in the Feb 22
Ar. Beacons heard were GB3VHF,
SK4MPI, GB3LER, DLOPR, Y 41 Band
DKOOE (J030DU) which is on the same
frequency at GB3CTC . The event was a
more southerly one than usual so no OH or
U stations were heard at Dunnet Head .
John comments, " The polar arc seemed
complete at this latitude and reflections
could be obtained around from East and
South of it, over North up to 290·." By
contrast, GM41LS in Elgin, about 115km to
the south , was hearing and working Russians . Once again he advises those in the
, south to call " CO" on c.w . well away from
144.050MHz since the ORM at his end is
horrendous thereabouts.
Another new correspondent is John
Lincoln GMBDFX (HLD) from Bettyhill in
Caithness and XS square . He has been
active again since August 1987 but his
path to the south is difficult, but this is
where Ar events help . John ' s station is an
FT -290R, 40W amplifier with pre-amp and
an old style, 75 ohms impedance, 6-ele
Jaybeam 8m a.g.1. rotated by hand .
In the Feb 22 Ar he worked many
stations on s.s.b . at a OTE of 35· best DX
being ON 1CDO (J020) at 1005km. Later
in the evening he went on C . W . pointing
due north. Although he has worked 20
squares he has never worked his own, XS.
From Powys, John Nelson GW4FRX
did very well in the Feb 22 Ar working 14
countries. Best DX to date was OH2TI
(KP20KE) at 1890km. John was very loud
at G3FPK and I played him a recording of
our OSO over the phone, the first time he
had ever heard his own signals .
I was alerted to the Ar by a phone call at
1225 from Eddi Ramm DK3UZ. Later
GMOEXN and others telephoned me with
information . My first contact was LA8AK
(DS80b) at 1411, followed by assorted EI,
G, GM, GW, LA, OZ and SMs on the key.
OTEs were between 350· and 50' mostly I
went ORT at 1700 and it was still in full
swing but I could not hear any Ar signals at
1820 when I came on again .
Countries "on offer" also included OK,
SP and YU so this was a rather southerly
event, as some Fs in central France were
worked too .
GW6VZW's best tropo OSOs so far this
year are GU2FRO (SRK), G 1EZF (YSW) and
GW6UXT (GDD) . Paul operated in the Ar
and worked GMOHBK (XR71 a) in Highlands, GI6ATZ (DWN) , GM6LNM (SCD)
and G1GEY . He called GM1RLV (l086EF)
for an hour without success . The event
was copied from 1400 to 1725 approximately in Cwmbran.

The 430MHz Band
ON 1KPW is active on the band from CJ
square using lOW and a 19-ele Vagi.

Denis will be ORV from Luxembourg as
LX/ON 1KPW /P in the July and October
IARU contests with 50W and two 19-ele
Yagis on 432 .260MHz plus/minus ORM .
G llMM took part in the contest on Feb
21 making 27 OSOs . G1SWH also used
this event to add a further 14 counties for
1988. Gerry's best DX were GOFRR (DOR) ,
G30SS (LDN), G4BWG (SRY) and G1GEY.
G4XEN found the contest conditions not
very good as the high pressure area was
not really in the right place. John made 91
OSOs, five more than last year, in 21
counties . About GI6ATZ' s county, John,
GW6VZW claims it as Down .
G6HKM has a 23-ele Cue-Dee Vagi on
the Altron mast and has 22 counties for
this year's table so far .
G8PYP has not been on the band very
long and picked up three new squares in
the Fixed contest . Steve thinks most participants were using high gain, narrow
beams making them difficult to contact
initially. Why don't people say where they
are and where they are beaming when
calling " CO contest? " At least those hearing them would be able to beam in the right
direction .

The Microwave Bands
Very little news this month. On Jan 31
GODJA went out for an hour to Frankley
Beeches to tryout his 10GHz equipment .
Dave says that the Leicester beacon
GB3LEX on 1O.4GHz is always a good
signal to that area . He worked G3MZU/P
on Lickey Hill four km away and G 1RLR/P
on Barr Beacon 18 .5km distant.
In the near future there are plans to
attempt the 11 Okm path from Barr Beacon
to Lake Vyrnwy, near Bala, weather and
work permitting. He would like to put a
beacon for 24GHz on the air in 1988/9
somewhere in the West Midlands and has
written to the RSGB about the idea. He has
started to collect components for the
project .
The new counties for G6HKM on
1 .3GHz were G31MV (BKS) on Jan 18 and
G6UWO (NOT) on Feb 15 . Both since
confirmed, Ela has been able to claim her
first RSGB Counties Award for the band
and
the
Supreme
Award
for
144/430/1296MHz. She is currently using a 44-ele antenna on the Altron mast for
the band .

The 1441432MHz Contest
Conditions for this event on March 5/6
were quite flat . On 144MHz the level of
activity was much less than usual with

The next three
deadlines are: April
26, June 1 and
June 26

RTTY
First of all this month a plea from Joe
Grima (Malta) who is having problems
finding software for his Atari 800XL computer. Joe is interested in receiving
RTTY / AMTOR/SSTV and c .w . but has
been unable to find any software for this
model.
My own suggestion would be to consider buying an intelligent terminal unit (PK232 or Kantronics KAM) providing of
course that the Atari has a serial port.

Annual c.w.ladder
Band (MHz)
Station

50

70 144 430 Points

G4ZEC
GOHGA
G40UT
GOHlT
G4ZVS
G3FPK
GOGKN
GODJA
G2DHV
GU4HUY

-

-

3 -

-

-

4 -

207
126
101
89
80
59
52
41
20
3

-

-

207
126
101
92
80
59
52
45
20
3

Number of different stations worked since
January 1.
some of the " big stations" missing .
Scores seemed down and with about 15
minutes or less to go I noted the following
calls/serial numbers : G1KAR/P 510,
G3CKR/P 698, G3XBY /P 485, G4XUM/P
510, G6HH/P 425 and GW6APZ/P 640.
G4VCO/P, in a first attempt from 1091PS,
made 502 OSOs.
As usual. most signals were acceptable
but one or two left something to be
desired . I suspect that. with prolonged
use, some amplifiers go off tune due to the
heat generated and inadequate cooling .
Also some seemed to be tuned for maximum output rather than best linearity. It is
amazing how much a wide signal can be
improved by a small adjustment of the
loading control , provided the amplifier has
one , of course .
From the few comments I have heard, it
was hard going on 432MHz, many stations being prepared only to make a token
effort so as to justify an entry on 144MHz.

Final Miscellany
GODJA comments on the -"policemen"
who have invaded 50MHz . He spends
hours on 50 .09MHz calling on c.w . to no
avail, but dare to put out a c.w . call on
50.200MHz and some loud s.s.b. operator
will tell you where to go. Must we have this
ludicrous spot calling frequency nonsense
on this band?
After writing to me, GM8DFX kindly
telephoned to report two new stations in
XS square. GM7 ASN on f .m . only and
GM7 AUN who uses an FT -290R. Thanks
for the information John .
G4XEN has commented upon G4XEK's
query in the March VHF Up about the gain
of 19-ele MET Yagis . John found a reference in the January 1985 VHF /UHF Newsletter to a claim of 14.2dBd whereas the
Kraus figure - never realised because of
the inevitable side lobes - is 13 .8dBd .
The Kraus figures for the T onna 17 -ele and
Jaybeam 14-ele Parabeam are 13.6dBd
each. In other words, they are all about the
same . My advice, choose on the criteria of
cost versus required robustness.
Now a final plea . When writing please
remember to put your callsign and name
somewhere . It makes my task a bit easierl
Reporls 10 Mike Richards G4 WNC

200 Chrislchurch Rood, Ringwood, Hanls BH24 3AS .
If you know of any programs to help Joe
then please drop me a line and I will pass
on the information .
If you are using a more unusual computer to receive the data modes , where did
you get the software from? By unusual I
mean not Spectrum, BBC, Commodore,
Dragon and the like , you know the ones we
always see in the software adverts . I'm
sure that there are many people who have
computers gathering dust for the sake of

the software, so if you can help on this
matter-drop me a line.

RTTY and AMTOR
Band conditions this month have been
really very bad, one evening I even
checked my antenna as I couldn't believe
that the band could be that quieti
John Barber G4SKA reports that he is
still busy re-building his shack, the latest
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VALVES

A1CE5
A2293
A8JJ

VIEW OUR COMPLETE
RANGE OF PRODUCTS

Distributed
by Comeg

please reserve/deliver
my monthly copy of
PRACTICAL WIRELESS

regular order with
your newsagent

~

--,I

Dear Newsagent,

~

~~~
:r:
CYJI
DAf70
DAf96
~

Send for our 22 page illustrated catalogue
INSIDE OUR CATALOGUE ... Multi,slandard Televisions!
Monitors, Aerial Rotators and many more items. Our extensive
listings cover domestiC, fringe and DXing inslallations within
Bands 1to 5 inclusive. AerialTechniques provide acomplete and
comprehensive consullancy service for ALL reception queries
and problems. Would you like to receive an extra lTV Channel at
little extra cost? Why not send for our catalogue including an SAE
together with details of present lTV region received. ACCESS and
VISA Mail and Telephone orders may be placed for any product
listed in our Calalogue. We are active TVIFM DXinQ spetlalistsyour guarantee of honest and knowledgeable advice.
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VALYU AND TMNSISTOIlS Telephone enquirias for vaivas, transistors, atc. Reta~ 749 3934, trade and upon 743 ca.
POSTAGE: £1-£3 SSp; 0-£5 65p; £5-£10 B5p ; £tHIS £1.05; £tH20 £1.60. Mimnnum order £1.00. OetiYary by return.
1.•

COLOMOR
Tel :

01-743 0899

or

EMS1

(ELECTRONICS LID.) 170 Goldhawk Rd, London W12
01-7493934. Open Monday to Friday 9 a.m.-5.30 p.m.

SPECTRUM COMMUNICATIONS
MANUFACTURERS OF RADIO EQUIPMENT AND KITS
A SAMPLE OF OUR RANGE OF PCB's
PCB Kit PCB Built
PRODUCT
£43
£64.50
2m Transmitter FTX201
Receive Converters, RC2-10, RC4-10,
RC6-10, RC6-2, RC4-2
£17.25 £24.50
Transmit Amplifiers
TA2S1, TA4S1, TA6S1
£33.00 £40.25
TA2U2, TA4U2, TA6U2
£41.25 £52.50
Receive Preamps
RP2S, RP4S, RP6S, RP10S,
RP15S, RP20S
£14.75 £22.25
£9.50
Transmit Buffer TB28E
£7.00
Frequency Modulator
£8.25 £12.25
& Demodulator FM455
£9.50 £14.00
Noise Squelch NS1000
£15.00 £20.50
Speech Processor SP444E
10.7MHz IF Filter Board
SF10-7
£7.00
£8.00
£18.50
10FM Conversion Board SC29
Autotoneburst AT1750
£3.50
£5.50
Piptone PT1000S
£5.75
£8.00
Kaytone KT1000
£7.75 £11.25
And many more items including transverters and boxed kits or
ready built. Send for list.
VAT & P&P INC PRICES
Delivery within 14 days if available.
24 hr answering.

FM CONVERSIONS
FOR YAESU & KENWOOD TRANSCEIVERS
F0311 X & FM2000 for FT1 01, 101 B, 101 E, 101 Z,
101Z0, 901, 902, 107, 107M, 77S, 77, 707, 200, 250,
7B, all £71.
F0311 X & FM3000 for TS120V, 120S, 130V, 130S, 520,
520SE, 530, 830, 930, all £81.

State rig type when ordering.

CB to 10m

CB TO 10 FM CONVERSION BOARDS - THE FIRST COMMERCIAUY
AVAILABLE, suits all UK FM CB rigs to give 29.31 to 29,70MHz. Size only 63 x
40 x 13mm. Built and aligned board SC29 £18.50. Or send your rig and we'll ij.
£31.50 inc, retum P&P for mobiles. £35 inc. for base rigs.

m

MULTlMODE CB CONVERSIONS, send your 120 channel rig and we'll convert
it to give 28.01 to 29.70MHz in straight sequences without gaps. Colt 1200DX,
Cobra 148, Hy Gain 5, Multimode 2, Major M36O, Tristar 747 & 777, Super Slar
360, Concorde, etc., £62 inc. return P&P. Jumbo or Colt Excalibur 1200, £65. 80
Channel rigs such as Stalker 9 or Major M588 are modified to give 28.31 to
29.70MHz in straight sequence without gaps, £55.00 inc. retum P&P. 200
Channel in 4 bands of 50 are converted to give 28.00 to 3O.00MHz or 28.00 10
29.70MHz as required. Super Hy Gain 5, Lafayette 1800, Super Slar 2000.
£45.00 inc. return P&P. Nato 2000 £52.50, Super Slar 2000-5 x 40CH £70. Colt
1600, 4 x 4OCH. £65.50

SHOP TIMES: 9am-1 pm & 2pm-5pm TUES-FRI
9am-1 pm & 2pm-4pm SAT
CLOSED SUNDAY & MONDAY

UNIT 86 MARA80UT INDUSTRIAL ESTATE, DORCHESTER, DORSET. TEL: 0305 62250
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project being the construct ion of solid
state power controllers for his main p .a.,
the object being to optimise the p.a. h.t .
voltage for the power level in use. John is
hoping to have his station complete in time
for the BARTG Spring h.f. contest .
He's not the only one building their
shack as I've been forced to relocate . The
new shack is going to be much bigger,
quieter, and this time I'm getting a decent
tilt-over mast . This should improve my
v.h.f . and u.h.f. capabilities, despite this
QTH being just below sea level between
two large hills !
In one of John' s letters he reports
hearing a large pile-up calling A 15AC on
21 MHz. The station was worked by
TG9VT and KBNLO though later that evening everyone was calling A51 as opposed
to A 15 so we are not sure which was
correct . A5 is known to be Bhutan but
neither I nor John know where A 15 isl If
you know please write and put us out of
suspense!
As for AMTOR this month, at the end of
February I was so convinced my station
had died that I called-up the G3PLX mailbox on 3 .5MHz just to prove all was ok .
Other than that all I heard was the usual IT,
KA, SM, SV and W prefixes . Who said that
we were heading for a sunspot maxima ,
perhaps that doesn't apply to the data
modes.

Why RYs?
I was recently asked why RTTY operators send RYs at the beginning of their
transmissions . This innocent question
gives me a chance not only to explain the
background to the use of RYs, but also to
make a plea for a more sensible use of
RYs .
I suspect that a lot of operators would
answer the question by stating that RYs
are used as a convenient tuning signal.
This is basically true but doesn't explain
why RYs in particular are used . Neither
does it explain why some operators feel
the need to send 30 seconds or more of
RYs before each and every over. To find
the origins of the use of RY s we need to go
back to the early days of teleprinters .
The prime use for teleprinters was sending messages over land lines. The telegraph signal comprises serial data where a
positive voltage is called a space and a
negative voltage a mark . The teleprinter at
the distant end of the land line used these
voltages to drive the printer mechanism .
To enable transmission over greater distances various regeneration techniques
were added to the land lines .
The next problem was the need to
devise a measurement system to check
the performance of the land line . As the
telegraph signal consists of combinations
of marks and spaces the worst type of
signal would be alternate mark and space .
This particular type of test signal could be
described as giving current reversals and
in fact the common name for this test was,
and still is, REVS .
The alternate mark and space test signal, if viewed on an oscilloscope, would
show a perfect squarewave . When this
test signal is applied to a land line or other
transmission system, the measured result
at the distant end is usually expressed as a
distortion percentage.
The measurement of this distortion is
remarkably simple as it comprises a centre-zero meter with a sensitivity that gives
full scale deflection in the appropriate
direction if either a mark or space is
applied . This meter is then calibrated with
a scale showing ± 1oo%. When a test

signal (REVS) is measured using a meter of
this type a perfect result would be displayed as a zero reading . A distorted signal
would cause the meter pointer to be offset either towards the mark or space, the
amount of offset representing the distortion . This offset or distortion is commonly
called bias.
Now I'm sure many of you will have seen
RTTY terminal units with a centre zero
meter fitted as a tuning indicator. In order
for this type of meter to give an accurate
reading it first needs to be calibrated on a
squarewave test signal. Then you really
need to receive squarewave RTTY signals
at the start of a transmission to align your
station . As you can imagine this is rather
impractical as sending squarewave test
signals would soon lose its novelty value.
So what is really required , is a simple way '
of sending a squarewave from a teleprinter
keyboard or even a computer RTTY program without having to disconnect everything and set-up a test signal. This is
where RY's come in as the combination of
mark and space used for these characters
is as follows :

R

Y

SMSMS
MSMSM
Where S=space and M=mark .
As you can see the two characters Rand
y, when combined, produce an alternate
mark and space test signal-which is just
what is required .
Of course , there is always a snag. In this
case the problem is that the RTTY is
transmitted as asynchronous data. This
means that start and stop bits are added to
each Rand Y so that the final waveform is
not quite a perfect squarewave but it's
certainly good enough as a tuning guide.
This brings me onto the problem of
operators who send dozens and dozens of
RYs each over. Perhaps they are just
gaining thinking time as any two-fingered
t ypist can send loads of RY s without too
much trouble. That way they give themselves time to think about where to find
the next keys and start their message. In
these days of type-ahead buffers on the
majority of computer based stations, there
doesn't seem to be the need for this as you
can start preparing your message before
the other station has f inished .
It is also very irritating for the station
listening around to stumble across a string
of RYs and have to sit there for ages
waiting for the call signs to appear. If
stations , especially OX stations, send their
callsigns over and over again and not RYs
I'm sure many listeners would find that far
more use .

RTTY Receivers
I am asked by many newcomers what
receiver should I buy? Although this is a
very simple question there is usually the
added problem of keeping the cost to a
minimum . I'm sure some of you have
managed to set-up simple and cheap
RTTY stations, so why not drop me a line
and perhaps I can use the information to
encourage some new blood into the
hobby .

The next three deadlines
are: April 26, June 1 and
June 26

Band (MHz)
Prefix (Country)
J.5
A,K,W (USA)
CE (Chile)
CT (Portugal)
C5 (Gambia)
OA,F, J,K,L (W. Germany)
R
04 (Cape Verde)
EA,C (Spain)
EAB (Canary Is.)
F (France)
G (England)
APR
GI (N. Ireland)
GM (Scotland)
R
GU (Guernsey)
HA (Hungary)
HB (Switzerland)
I (Italy)
IT9 (Sicily)
JA,G (Japan)
LA (Norway)
LU (Argentina)
LZ (Bulgaria)
OE (Austria)
OH (Finland)
OK (Czechoslovakia)
ON (Belgium)
PP,Y (Brazil)
SG,K,L,M (Sweden)
R
SO,P (Poland)
SV (Greece)
TA (Turkey)
TG (Guatemala)
UA,V (USSR)
VE (Canada)
XE (Mexico)
VB (Indonesia)
V (East Germany)
ZS (South Africa)
5B4 (Cyprus)

7

R

AR
R

10

14
APR
R
P
P
R
PR
P
APR
R
P
P
P
AP
R
R
P
R
R
PR
R
R
R
R
PR
R
R

R
R

21
PR
R
P

R
R

P

R

AR
R
R
P
P

R
R
R
R

FAX
Not a lot of FAX reports this month
probably due to the poor conditions. E. C,
Norfolk has written with a selection of
amateur FAX reports including : OEHIAB
(Austria), EABEV (Spain) and LE5ZNO
(Norway) . Mr Norfolk uses the G410E FAX
program on his Spectrum computer, but
sadly this very good program is no longer
available .
Those of you who are able to resolve
FAX signals using 120 r.p .m . and an IOC
of 576 may find some of the commercial
weather charts useful. From the amateur
radio point of view these charts can be
very useful for spotting enhanced propa.gation conditions particularly on the v.h.f.
bands. One of the most useful stations for
European information is Offenbach
(OCF54) on 134.2kHz. This station transmits surface pressure charts at the following times: 0137, 0420, 0721, 1020,
1319 , 1617, 1921 and 2221UTC .
Another useful station is Northwood
which also transmits surface analysis
charts on 4 . 24BMHz , 6 .436MHz ,
B.495MHz and 12.742MHz. The t ransmission times are: 0315, 0630, 0940,
1500 and 1BooUTC. The h.f. transmissions use the normal frequency shift of
±BOOHz whilst the Lt. transmissions use
the narrower shift of ±150Hz.
One important point to note is that a
licence is required to receive this informat ion which can be obtained on application
to the Met Office at Bracknell . Those of
you who are paid up members of RIG
(Remote Imaging Group) will not need a
licence as they are covered by RIGs agreement with the OTI.
If you have used weather information
received using FAX for amateur radio then
please drop me a line with the details .

Practical Wireless, May 1988

62
www.americanradiohistory.com

Amaleur Salellites

Reporls 10 Pol Gowen G310R
17 Healh Crescenl, Hellesdon, N orwich, Norfolk NR6 6XD.

Fig. 1

OSCAR-tO
• Although the exact date has yet to be
lIefined, it is to be hoped that transponder
employment will commence again in late
April or early May. Hopefully the satellite
will have come through the period of
power insufficiency due to poor sun alignment on the solar panels unscathed . The
precise date for the re-start and the Mean
Anomaly values relating will be announced
on the various AMSAT nets, which will
carry the tidings long before our next
column is due for reading.

ARIANE & Phase III-c
The last Ariane launch V-20 of November 23 last year, although totally successful , resulted in a lost TV-DBS satellite as
one solar panel on TV-SAT- 1 failed to
deploy. The system would have had
enough power to run two of the intended
four channels, but the panel remained
.firmly folded in position obscuring the
uplink receiving dish antenna , and no ammount of nudging and budging would
shake it from that position . Efforts have
now been dropped and a very expensive
and useless piece of hardware is now in
geostationary orbit .
The Ariane V-21 launch carrying Spacenet 3-R and Telecom 1-C has, at the time
of writing this column, again been postponed now to March 11 . This further delay
is not because of the old third stage
problem, but due to modifications and a
few finishing touches being needing to be
applied to the cargo, and is undoubtedly
related to the V-20 payload problem.
Telecom 1-C in particular is anxiously
awaited, as its predecessor Telecom 1-B
went out of control in January after only
two years of a seven year expected
lifetime.
The Ariane-IV V-22 launch has again
been further delayed from that mid-May
date published in our last column to what is
now currently scheduled as a fairly firm
May 31 . This date was given to Dr. Karl
Meinzer DJ4ZC by the European Space
Agency. AMSAT-DL has produced the
graphics shown in Fig. 1. This shows how
the 58 .5m tall Ariane-IV will carry and
deploy the three satellite launches from the
third stage. The left hand picture Fig . 1 (a)
shows Ariane-IV, Fig . 1 (b) shows the third
stage with AMSA T -Phase III-c nestling
between Meteosat P-2 (the first satellite to
be put out to orbit and the last to be
released, Panamsat. The first inset (1)
shows the third stage fairings removal , (2)
the Meteosat deployment, (3) AMSA TPhase III-c put out still in its " SYLDA "
protective container. The removal of the
top of the Panamsat cover is depicted by
(4). (5) shows the ejection of Panamsat
from its SYLDA, and (6) the final release of
Phase III-c from its container. All of these
serialised events will be broadcast on the
amateur bands, so devotees will be able to
follow each stage of this exciting new
venture on 3 .780, 14.282 , 21 .280 and
even 28MHz too according to one's OTH
and propagation conditions at the time .
Also from AMSA T -DL come the latest
pictures of Phase III-c during its final
testing stages . Horst Wagner DB2ZB (left)
and Konrad Muller are seen installing the
flight fitting on the table in Fig . 2, whilst
Fig . 3 shows Dick Daniels W4PUJ (left)
and Werner Haas DJ5KO busy working on
the pressurised tanks that propel the on-

e

ffi

I~I

Fig. 3 ~

Fig. 2

board kick motor.
The initial Phase III-c telemetry values
are continued below, as insufficient space
was available last month for completion .
Channel
1E
1F
20
21
22
23
24
25
26
27
28
29
2A
2B
2C
2D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
3C
3D
3E
3F

Function
Main battery temperature
Solar panel 6 current
2m TX average power output
Helium tank temperature
Solar panel 1 temperature
Solar panel 5 current
70cm RX a.g.c.
70cm TX p .a. temperature
Solar panel 3 temperature
Solar panel 4 current
Special purpose
24cm RX temperature
Solar panel 5 temperature
Solar panel 3 current
+ 14 volt regulator voltage
RUDAK temperature
Top (+Z) skin temperature of arm 1
Solar panel 2 current
Mode B transponder +9V supply voltage
Wall temperature in arm 2
Bottom (-Z) skin temperature of arm
Solar panel 1 current
Special purpose
Wall temperature in arm 1
N204 tank temperature
Reserved channel
Auxiliary battery voltage
Mode S transponder temperature
+Z platform temperature (SERI exp)
Reserved
Mode L transponder +9V supply voltage
UDMH tank temperature
Nutation damper temperature
Reserved

Equation
(n-127)/1 .82
(n-15)x4. 128
(200-n) 2/2ooo
(n-127)/1 .82
(n-127)/1 .82
(n-15)x4. 128
(n-83) 2/1ooo
(n-127)/1 .82
(n-127)/1 .82
(n-15)x4 . 128

Units
·C
rnA
W
·C
·C
rnA
dB
·C
·C
rnA

(n-127)/1 .82
(n-127)/1 .82
(n- 15)x4. 128
(n-1O)x61. 5
(n-127)/1 .82
(n-127)/1 .82
(n-15)x4. 128
(n-10)x50
(n-127)/1 .82
1(n-127)/ 1.82
(n- 15)x4.128

·C
·C
rnA
mV
·C
·C
rnA
mV
·C
·C
rnA

(n-127)/1 .82
(n- 127)/1 .82

·C
·C

(n- 10)x75
(n-127)/1 .82
(n-127)/1 .82

mV
·C
·C

(n-1O)+50
(n- 127)/1 .82
(n-127)/1 .82

mV
·C
·C

The next three deadlines are: April 26, June 1
and June 26

Practical Wireless, May 1988

63
www.americanradiohistory.com

RS-10 & 11
The past month has seen considerable
activity on RS-ll, with an ever growing
number of new stations using both the
21 MHz and 145MHz uplinks to good effect . Your scribe managed to work several
passes, mainly during the week when the
attenuation is reduced and the following
were recorded in the G310R log-book.
F6HST, GM3NHQ, HG5AM, IV3LCZ,
LA5AAD, OE1LM, OH1HD, SMOKV/O,
RA9CZZ, RS3A, UA 1 NA , UA3UBN,
UA9DC, UA9FB, UAOBDW, UC2CBB,
UC20H, UC2WWT, UK3A, UKOQCG,
UL7CCY, UL7GBD, UL8CWW, UV1AP,
UV9FB, UZOZLN, VE 1BB, VE2L1 , W2JV
and Y22UL.
All QSOs were made with 50 watts to a
ground plane on 145MHz and with an
RA33 to an IC-720A for reception, mainly
using c.w.
Using the same set-up, Ray Soifer
W2RS spent a couple of days with G310R
(and a couple of orbits on RS-ll) operating
under the call GO/W2RS/ A, which really
confused the contacts . Despite having to
repeat the unlikely callsign many times
over, Ray was rewarded with QSOs from
DJ8FS , G4GIR, OK3CVU , SM7BYU ,
SMOKV /0, UA 1NA and YU2SB. "The
level of activity," said Ray, enamoured at
the response , but staggered at the QRM,
"is enormous compared with that in North
America ."
Tom Harrison GM3NHQ, is another
RS-l 0/ 11 enthusiast and has worked four
continents and nineteen countries on the
satellite pair to date. As can be seen in Fig .
4, which shows Tom in his station, he uses
an FT-757 for reception and for transmitting a very old Icom 202 with a 15 watt
p .a. feeding a 5-element Vagi also in the
house loft. Tom says, "My best OX is W8
to the west , UA9 to the east, and EA8 to
the south, but my most surprising QSO
was with W3 , when I was using the
IC-202 barefoot to a 145MHz dipole."

RS-5 & 7
Whilst the combined RS 10/11 pair continues to provide excellent service, with
ever enlarging numbers of users, it would
appear that the return of RS5 and RS7
pathfinders is as far away as ever. The
dedication of the single command station
at RS3A to the new satellite has meant
that the resources needed to cover the
control equipment for the earlier birds is
now missing. Now, if an interested and
technically minded reader were to write to
Box 88 in Moscow with a proposal and
offer, it could just be ...

Fig. 4

Project Nordski-Com
The joint Canadian-Soviet north pole
crossing expedition party of 13 set out
after mutually translated speeches at
0740UTC on March 3 , in high winds and a
temperature of -45 degrees Celsius . By
1124UTC they had reached 81 degrees
21 .2 minutes north and 96 degrees 12.8
minutes east . UoSAT-OSCAR-ll is giving
the updated position by its " digitalker"
which is being copied at excellent strength
by Laurie Dexter VE8LD. He is part of the
travelling team using a tiny Icom hand-held
transceiver.
By the following day, March 4, at
1113UTC, the intrepid travellers had
reached 81 degrees 32 .3 minutes north,
97 degrees 00 .0 minutes east, as reported
over 14.182MHz by Leonid Labutin
UA3CR using his special polar camp callsign of EXOCR. " It is very warm here, "
said Leo, "38 degrees today ." Leo could
hardly operate for laughing when your
writer asked if he meant MINUS 38 C,
which he confirmed by pointing out that
they were not maritime mobile . Leo will be
active as EXOCR on packet radio and
RS10/l1 transponder until the middle of
April, when he will move his station to the
Canadian base using the call CI8C .

UoSAT OSCAR-14
UoSA T -3 planning and work is now
rapidly going ahead at the University of
Surrey to meet a late 1988 launch agreed
with NASA. This is to put the UoSAT-C
satellite into a 43 degree inclination
500km circular orbit by a Delta launcher
from the USA. It will complement the
OSCAR , RS and Fuji OSCAR programmes
by providing a space science and engineering facility readily available to both amateur
and professional experiments, and will be
supported by international collaboration
with AMSAT, AMSAT-UK, VITA , Quadron, NASA, the British National Space
Centre and the European Space Agency.

Propa afion
" The monthly mean sunspot number for
January was 59.6 with a high of 124 on
the 14th and 15th and a low of 25 on the
2nd," wrote Neil Clarke GOCAS (Ferrybridge) . He enclosed his computer print
out, Fig. 1, of the solar flux for January
showing a sharp climb to its peak of 127
s.f.u. between the 10th and 15th. This
coincides well with the massive aurora
borealis discussed later on.
In Edinburgh, Ron Uvesey, using a 2 .5in
refracting telescope with a 4in solar projection unit, located 2 sunspots on January
20,21 and 22 and 3 spots on the 17th and
31st.
A t the other end of the UK in Selsey,
Patrick Moore watched the progress of a

It will carry an advanced store and
forward PACSA T digital communications
system available to all amateurs with
Mode "J" (435 up, 145 down) capability.
A range of satellite technology experiments will be carried dealing with power
systems, on-board data handling , attitude
determination, control and stabilisation,
etc . Radiation studies will be accomplished
using a large array of large pin diodes to
detect single event energetic cosmic rays,
an enclosed charge coupled device array
to detect and evaluate the effect of single
event upsets on star sensors and imagers,
and special f.e.t.s located throughout the
spacecraft to measure the total radiation
dose accumulated by the onboard
subsystems.
Like its predecessors, UoSA T - 1 and 2 ,
alias OSCAR-9 and 11, it will carry onboard computers running diary software,
attitude determination, r.f. modulation,
plus important control and stabilisation .
As the satellite will be at a new inclination,
and non-sun-sychronous, improved analogue and digital sun and earth horizon
sensors will be incorporated .
Power will come from the new highly
efficient GaAs solar cells and the panel will
include patches of experimental GaAs,
InPe and Si solar cells with a variety of
newly developed cover-slides that will
permit long term evaluation of differing
material qualities and methods of solar
power production .
The users, as with the earlier UoSA T
devotees, will consist of a world wide
network of engineers, educators , scientists and communicators, giving an excellent basis for active radio amateurs and
short wave listeners to participate in some
valuable research , or even to design their
own experiments in an area of interest or
expertise . The University of Surrey would
be pleased to hear from those interested in
collaborating on UoSAT -C, especially in
the area of ground station support, to join
those international teams already set up
and active.
If resources permit, a digital signal processing experiment will be included that
will evaluate modulation and demodulation
schemes. It is hoped that the new UoSA T
will provide spacecraft telemetry whole
orbit data, experiment results, news bulletins and communications facilities on a
single downlink using packet-radio
techniques.
The structure will be a new concept in
highly modular construction, that should
result in improved utilisation of the available spacecraft envelope, greater ease of
assembly, and therefore a more rapid
response to future launch opportunities.

Reports
Farada y, Grey/riors,
string of sunspots which were visible on
the sun's disc between January 31 and
February 8 . His drawing, Fig. 2, indicates
their position at 1215 on February 1.
Around 0840 on the 15th Patrick observed a large spot, Fig. 3 and remarked,
"plenty of faculae, this could be an active
onel" By the 19th it had grown, Fig . 4 and
looked very impressive near the central
meridian.
"This spot was 'naked eye' and was
declining in size by the 23rd," remarked
Cmdr Henry Hatfield. His solar log for the
period January 31 to February 23 is the
subject of Fig . 5. In addition, Henry, using
his spectrohelioscope, witnessed three
small flares at 1156 on February 7 and

64

Starring/on,

West

Sussex

Ron Hom
RH20 4HE .

/0

with his 136MHz radio-telescope recorded
noise from the sun on February 3, 19, 20
and 26 and a medium sized burst, lasting 7
minutes, began at 1038 on the 28th .
I would like to extend my congratulations to Cmdr Hatfield on his election to the
office of President of the British Astronomical Association, a post recently held
by Patrick Moore . I have known these two
expert and dedicated astronomers for
many years and I am delighted to have
their observational reports in this column
for the benefit of readers .

Aurora
"The aurora on January 14/15 was
observed right down to the Midlands,"
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Fig. 5

Date
21.1 .88
07.2.88
08.2.88
09.2.88
12.2.88
15.2.88
16.2.88
18.2.88
19.2.88
22.2.88
23.3.88

G0CA5

12
11

10

511

days

0

Time
1128
1132
1111
1440
1102
1101
1112
1220
1053
1115
1437

Spots
5
5
5
3
1
2
4
6
6
1
1

Group.
2 dOllbles
1 triple
1 triple
1 dOllble
0
1 dOllble
2 doubles
1 dOllble 1 triple
3 dOllbes
0
0

Filaments
11
16
14
15
14
16
18
16
16
10
not observed

5

Fig. 1

Fig. 6

January 88

au,,,"

?

mRSY

2, 2)
I

OFOAAB

I

X

February 88

2' JII 31 I 2 , 3 I

OK01£N

I, I I I. If 16111 le i I'

22 1 ?

21

X

II

EA6Rt1!
1m

.x

I

. Ix

LA5T £ ~

Lx.

.l

1

I

Ix

I.UIUG

xix

OH21£N
PT7 IA C

•

20 ~ '

Ix

Ol O! Gl
'A ~

S 7 I8 9 I .

'

II

I

x ix

'1 1~ 1

PV'lr.nR

Ix

m il
VKSRTi
VK6RiA

II

VP9AO E

IX

II
II

L

I
I

II
II

Ix
II
II

I

I I

Ix

1 LI

l S.I VHf
LS~W _

xix L
Ix

',tAl!8
SEley

Fig. 2

.,

28

mb

I

Ix
II
I 1I 1
II

X

xix Ix x x Ix x

.1

SZillR.

Fig. 7,.i WR."A 9 12i

Ix

X

27

,JAJIf1JAIlTlNe

U
N

211
N

30
N

31
N

. . ..

N..

,

.. N

H

H

1:1
N

PSUUAaTl. .
13
14
111
.. N
N..

Ie

17

11
N

~

,..

" " "

N M N

..

30.5 Ion
30.4 1020
30.3 10 28

30.2 1022

30. 1 lOUt
30.0 10Uf
28. 11 1012

29 .•

1008

28.7 1006
21UI 1003
211.5 eN
211.4 D8II
28.:1 H I

ae.a

Fig. 3

Fig. 4

wrote Ron Livesey (Edinburgh) in his section report for the BAA . He continued,
" Activity was seen from dusk right
through to dawn with half of the sky
covered north of Inverness, coronal structures seen from Orkney and was' 'all-sky"
north of Wick ." This aurora was the finest
display seen in Shetland for some years
and was reported in the Shetland Times
and the Orkney Press and Journal.
" The display was photographed
throughout the night by Dr Soper (Isle of
Man) showing rayed arcs and bands and

eae
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similar information also come from Paul
Irons (The Wirral) and R. Heathcote in
Grantham," said Ron . By February 13, he
had received 26 comprehensive reports of
glows, rayed arcs, bands and bundles
seen during the event by volunteer observers and meteorological officers .
I was not surprised to learn from Ron
that marine radio operator, Andy Steven,
found that this aurora affected terrestrial
radio signals on the 14th and 15th. Some
form of aurora was sighted on at least 12
nights during January.
" There were sever!!1 auroral events in
January with some signals heard on the
50MHz band, " wrote Ian Galpin G1 SMD
(Poole) .
While on the subject of 50MHz, I learnt
from a report in the IARU' s Region 1 News
that Dutch amateurs have temporary permission to experiment within the frequency range of 50,000 to 50 .450MHz, using
AMTOR. C. W . , Packet and RTTY modes
only , from 1.3 . 1988 to 31.12 . 1993. This
is good news because they will have use of
this interesting band around 1991 when
sunspot activity could be at its peak .
Karl Cooper (Kirkwall) , tells me that the
auroral reports used periodically in the
weekly DXers programme (Tuesdays
2115-2130) from Radio Sweden, emanate
from the Stockholm Amateur Radio
Society.

Magnetic Disturbance
The magnetometer operated by Karl
Lewis in Saltash was unsettled on January
2 , 5,7 , 8, 11 , 14, 15, 17 and 18; very
unsettled on the 26th; storm periods
between 0915 and 2100 on the 2nd, after

2100 on the 4th; from 1620 to 2130 on
the 6th and 0845 to 2100 on the 12th.
Karl's instrument went to severe storm
after 1600 on the 14th and by 1900 it was
exceptional.
Severe magnetic storm conditions were
logged by the NOAA Observatory,
Boulder, Colorado, for the 14th and 15th.
The fluxgate and jam-jar magnetometers
used by David Pettitt (Carlisle) and Owen
Pearson in Edinburgh behaved violently in
keeping with the intensity of the
disturbance.

Propagation Beacons
"9H 1 AQ, the Immediate Past President
of MARL, was instrumental in assisting
GW3LDH bring to fruition the idea of a
50MHz beacon in 9H 1," says a report in
the February issue of Region 1 News. This
beacon, now operational as 9H 1SIX, was
presented to MARL last September by
Allan and Maureen Wright on behalf of the
G .. . Land Six and Four Metre Groups . To
mark this f ine effort, keep an ear open on
50.085MHz for it's signal and your reports
will be welcome in this column and by
9H1ES, Amateur Radio League Malta , P.O.
Box 575, Valletta, Malta .
As usual. my thanks are due to Chris
van den Berg (The Hague) , Henry Hatfield,
Don Hodgkinson GOEZL (Hanworth),
Greg Lovelock G3111 (Shipston-on Stour),
Ted Owen (Maldon) and Fred Pallant
G3RNM (Storrington) for their 28MHz
beacon logs which enabled me to compile
the chart seen in Fig . 6 .
Ted
Owen
logged
OH2TEN
(28 .248MHz) and VK5WI (28 .26MHz) for
the first time on January 27 and February
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19 respectively. Greg Lovelock chalked up
3 new ones, ZD8MB (28 .29MHz),
ZS5VHF (28 .2025MHz) and 5Z4ERR
(28 .24MHz), on the 21 st . "The 5Z4 signal
was very brief in appearance at 59+++ and
is operated by the Radio Society of Kenya,
P.O . Box 45681, Nairobi, from the QTH of
5Z4RT, " said Greg .
Excitement this time for Don Hodgkinson when
he heard
VK6RTW
(28 .266MHz) on January 26, AX2RSY
transmitting "AX2RSY-AUSTRALIA BICENTENARY" on the 27th and February
19 and ZS5VHF , VK5WI. ZD8MB and
PT7 AAC (28 .29MHz) being first heard on
February 4,5,14 and 21 respectively).

At 1300 on February 5, Fred Pallant
heard a transmitter sending " DE SPB"
followed by rapid bursts of mark/space on
28 .31 MHz; "it was like a teleprinter ticking
over," said Fred .

Tropospheric
Ian Galpin found the 144MHz band
" quite lifty " on January 15, which often
happens for a few hours when the atmospheric pressure has rapidly risen above
30.0in and continues to rise .
The atmospheric pressure, recorded at
my QTH twice daily, for the period January
26 to February 25 is shown in Fig . 7 .

Similar results came from Ted Owen who
logged a peak of 1034mb on February 21
and a low of 990mb on the 9th. "The
barometer has been moving around with
those storms," commented Ted.

The next three
deadlines are: April
26, June 1 and
June 26

Broadcasf Round-up
The frequency change season for 1988
has started : March now has the rather
frustrating habit of two changes, one at
the beginning and another when the majority of the world 's clocks change at the end
of the month . This means that it is exceedingly difficult to keep fully abreast of every
station 'S movements around the bands,
but in this month's column and next, we'll
endeavour to paint as full a picture as
possible .
Jamming came to the new 21 m or
13MHz band at the beginning of March,
when Radio Liberty decided to use
13.69MHz for its transmissions between
0800 and 1300UTC; from March 27, the
usage will be between 0700 and
1400UTC. It is doubtful how productive
this will be for the station, as it seems that
few radio sets in the Soviet Union, to
which Radio Liberty broadcasts in Russian
and Soviet regional languages, cover this
new band . Perhaps Radio Liberty will alter
their policy to use this band in the not too
distant future , for the benefit of all. Incidentally, 13 .69MHz has been used by
Radio Moscow' s World Service for some
months now during the morning
period ...
Meanwhile, Radio Moscow is becoming
more adventurous, and now has jingles in
its North American service-they need to
be heard to be believed . Also on the North
American service's Reviewing Your Letters,
listeners were invited to offer critical comments on the station' s output . One Canadian listener' s letter was broadcast , which
accused the station's news of being biased "when one considers that one can
tune in to the BBC or Radio Netherland, and
hear news that you haven 't heard of" . This
is a most valid comment, especially if one
compares the news output of Moscow
with Radio Beijing , which gives a reasonable round-up of international news without
perceptible bias of a communist
viewpoint.
A historical series is to be heard on
Moscow in the 2000UTC transmission,
looking at the station during World War
Two.
In the unofficial scene, Radio Caroline
has been heard testing on 6 .21 MHz in
parallel with 558kHz medium wave in
recent weeks, putting in reasonable signals in the west of the UK, and penetrating
the European mainland .
A question mark is hanging over the
future operation of Radio Australia , as a
Government paper has suggested that
there is no reason why the station should
be part of the Australian Broadcasting
Corporation . The station will undoubtedly
continue, and quite probably in its present

Peler Shore

format, but perhaps as a government
department.
Another new North American short
wave station may start transmitting during
1988- WWCR . World W ide Christian
Radio, with a 100kW h.f. transmitter
hopes to be on the air in the next few
months . Watch this space .

Europe
Radio Tirana appears to have dropped
one frequency for its 2230 European English service. This cast is now heard on
9.48 and 1.395MHz.
BRT's new schedule from March 27 fpr
the " Radio World " programme hosted by
Frans Vossen is :
Saturday

Monday

1330 on 15.59 and
15 .51 MHz (to Asia)
1630 on 21 .81 and
17 .595MHz (to Africa)
1730 on 11 .695 , 5 .91 and
1. 512MHz (to Europe)
2100 on 9 .925 , 5 .91 and
1.512MHz (N America/
Europe)
2330 on 11 .695 and
9.925MHz (N America
and S America)
0800 on 11.695 and
15 .51 MHz (Asia and
Australasia)

Radio Prague in English at 1430 uses
21 .505 , 17 .705,15 . 155,15. 11 , 13 .715,
11 .685 and 9.605MHz , whilst at 1730,
the station uses 21 .505, 15 . 11 , 13.715,
11.99, 11 .685 and 9 .605MHz.
The West German station of Deutschlandfunk, heard on 1.269 at 1815UTC,
has some interesting features during April
and May: on April 12, "Senior Expert
Service " looks at the contribution made by
retired people to developing countries; on
April 26 , there'll be a report from the
famous Hanover Fair, whilst on May 10,
Toby Charles goes up, up and away,
visiting the Hanover International Air
Show .
From May 2, Radio Budapest will have a
new structure for its English service: To
Europe 1830 daily, 2000 daily; to North
America 2000 six days a week, 0030
daily .
Greece domestic programmes can be
heard at 1430 on the new channel of
9 .905MHz .
Radio Sweden 's s.s.b transmissions
which consist in the main of a relay of the
domestic P 1 programme may end on July
1 as a result of a lack of funds . At present,
the programmes are heard:

66

0200-0300 on 11.95MHz (External
service ; English 0230)
0600-0930 on 17 . 77MHz (to 0800
weekdays)
0930-1600 on 21 .555MHz
1600-1800 on 15 .435MHz
1800-2130 on 1 1.925MHz
2330-2400 on 11 .95MHz (External
service)
Radio Moscow World Service at 1700
can prove difficult to hear-one good
frequency to try is 9 .865MHz until 1800.
With a certaih amount of unrest occurring in some regions of the USSR, it might
be interesting to listen to the external
services of these areas :
Radio Yerevan, Armenia has English to
North America at 0355 on 13 .645 , 11 .86,
11 .79 and 7 . 165MHz.
French on Sundays at 0850 on 15.51,
15 .485, 15.455 and Monday-Saturday at
2150 on 7.3MHz .
Radio Tashkent has English to Asia at
1200'and at 1330 on 11 .785,9 .60, 9 .54,
7 .275 and 5 .945MHz.
Radio Baku in Azerbaijan broadcasts
have no English or other European languages, but may be heard from 1200 until
1700 in Turkish, Azeri and Arabic on
6 . 135 and 6 . 1 1MHz.

Africa
The clandestine station Radio Bardai
returned to the airwaves at the end of
February, using the long-established frequency of 6.009MHz. Casts are heard at
1100 and 1800, with programmes in
French, Arabic and vernacular languages .
The station is believed to emanate from
transmitters in Libya, which backs the
rebels fighting the government in Chad ,
and programmes urge resistance to the
government. The station seems not to
identify as Radio Bardai any more, but as
"Radio Chad, Voix de la Revolution" . The
reappearance of this station may see an
upsurge in fighting in this part of North
Africa .
Algeria has English programming at
1900 on 17 .745 , 15 .215 , 9.64, 9.51MHz
and 981kHz medium wave.
Libya's Arabic programmes from the
Voice of the Greater Arab Homeland have
been noted using three 19 metre band
frequencies during the day : 15 .235,
15.4 15 and 15.45MHz. Usage tends to be
irregular, but reception can be good in the
UK .
Mali has been heard clearly at 1700 on
11 .96, 7 .285 and 7 . 11 MHz. In the summer months, the 31 m band channel of
9.635MHz may be reactivated by the
station .
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UNIT P, UNION MILLS, ISLE OF MAN
Telephone: (0624) 8512n
S.E.M. QRM EUMINATOR. Unique design gets rid of any kx:aI interference. Connect in
your aerial lead and removes QRM before ~ gets to your receiver (you can transm~ through
~) . Any sort of interference, ~ can be next to your rx (your computer) or several miles away,
e.g. power lines. £69.50 ex stock.
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AND DISCERNING RADIO AMATEURS.
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• Radio Communications
• Amateur Radio
• CCTV and Surveillance
• Meteorological Monitoring
• Aero & Marine Nav Aids
• Flood Ughting etc.
Purpose designed using 4·5m and 3m
section modules 'Of low retracted
heights and cost effective shipping.
Engineered to B.S.I. standards and hot
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Wind loads are based on BS CP3
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S.E.M. TRANZMATCH MKII. The only Aerial Matcher with UNBALANCED and TRUE
BAlANCED OUTPUTS. 1 kW 1.8-30 MHz, £120. Buin-in EZITUNE, £39.50. Buih-in
Dummy Load, £9.90. Ex stock.

I

EZlTUNE. Allows you to TUNE UP on receive instead of Iransm~. FANTASnC CONVENIENCE. Boxed unit, £45.00. P.C.B. and fitting intsructions to fit in arry ATU, £39.50.

I

FREQUENCY CONVERTERS. V.H.F. to H.F. gives you 118 to 146 MHz on your H.F.
receiver, Tune Ax. 2-3OMHz, £49.50 ex stock.
H.F. to V.H.F. gives you 100kHz to 60 MHz on yourV.H.F. scanner, £49.50 ex stock. Plug in
aerial lead of any receiver.

•

TWC>METRE TRANSMATCH. lkW, will match anything, £32.00 ex stock.
DUMMY LOAD, 100 W. THROUGHILOAD swilelt, £24.00 ex stock.
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VERY WIDE BAND PRE-AMPURERS. 3-500 MHz. Excellent performance. £32.00 or
straighl through when OFF, £37.00 ex stock.
R.F. NOISE BRIDGE. 1-.170 MHz. Very useful for aerial worK £45.00 ex stock.
IAMBIC MORSE KEYER. 8-50 w.p.m. auto squeeze kayer. Ex stock. Ours is the easiest to
use. £45.00. Forst class twin paddle key, £20.00 ex stock.
TWC>METRE LlNEARIPRE-AMP. Sentinel 40: 14x power gain, e.g. 3 W - 40 W (ideal
FT290 and Handhetds), £85.00. Sentinel 60: 6x power, e.g. 10 W in, 60 W out, £95.00.
Sentinel 100: 10 Win, 100 W out. £135.00. All ex stock.
H.F. ABSORPTlON WAVEMETER. 1.5-30 MHz, £39.50 ex stock.
MULTIFILTER. The most wrsatile audio fiher. BANDPASS Hi Pass, La Pass and Iwo
notches. Frequency and Bandwidth adjustable 2.5 kHz-2O MHz, £75.00 ex stock.
HIGH PASS RLTERIBRAID BREAKER. Cures T.V.I., £7.50 ex stock.
CO-AX SWITCH. Three-way + earth position. D.C.-I50 MHz, lkW, £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 lor
further data or catalogue. Orders or information requests can be put on our Ansaphone at
cheap rate limes. Remember we are as near as your 'phone or post box.
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I
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Tel: 01-680 2995 (24 hr) 01-681 6734
AlLWELD ENGINEERING

Factory 6, 232 Selsdon Road,
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The frequency of 5.965MHz carries a
station in Jos, Nigeria, heard from 0430
with English and Hausa.
A new schedule for Radio RSA was
introduced on March 6 with some major
changes. The 0200UTC cast to North
America is now one hour longer, ending at
0400, whilst the programme for the Middle East and Africa is half an hour shorter,
starting at 0400-0430 . The 0630 Europe ,
Middle East and Africa programme has
been dropped, whilst the afternoon programme now runs from 1400 until 1600.
The evening broadcast at 2100 has been
replaced by two separate programmes ,
one at 1800-1900 for Europe, on 17.88
only, the other at 1900-2100 for Africa.
There have been further changes to foreign language programmes as well. The
South African station Radio Five was
moved to 9 .665 during the day,
0530-1530.

Middle East
Kol Israel's new English schedule from
March 6 :
0000,0100,0200 on 9 .815, 9 .435 and
7 .46MHz
0500 on 17.685 , 17.62, 13.75 , 11 .7,
11 .655 , 11 .605, 9 .815 , 9.435 and
9.01MHz
1100 on 21 .625 , 17.685, 17.63, 15.65,
15.64, 15.485 and 11. 7MHz
1800 on 11 .655, 11 .585, 9 .925 and
9.46MHz
2000 on 13.75, 12.077, 12.025 , 11 .7,
11 .605 , 9 .815,9 .435 and 9 .01 MHz
2300 on 15.585, 13.75, 12.077 , 11 .605,
9.815 and 9 .435MHz
2300 Easy Hebrew programme on
12.077 , 11 .605 and 9 .435MHz
The programme will be heard one hour

earlier from April 10 when the Israeli
clocks change .
Radio Damascus, Syria now uses 9 .95
and 11 .625MHz for the 1835 German
programme, and presumably through to
the English broadcasts at 2005 and 2105 .
UAE Radio Dubai at 1630 now uses
17.865 , 15.32, 11 .955 and 11 .73MHz
for English, with a frequency change at
1645 when 9 .64 replaces 17.865MHz.

Asia and the Pacific
Radio Bangladesh in English is heard at
12300n 17.87MHzandat 1815-1915 on
6.24 and 7.505MHz . Voice of Islam in
English from Bangladesh is broadast on
17 .87MHz at 0800.
A new service from India in Tamil,
directed to the Peace Keeping Forces in Sri
Lanka is heard 0700-0930 on 7.205MHz.
English programmes from the Sri Lanka
Broadcasting Corporation are heard at
0030-0430 on 15 .425, 9 .72 and
6 .005MHz; 1230-1730 on 9 .72 and
6 .075MHz and between 1500-1730 on
the additional channel on 15.425MHz.
RRI from Indonesia heard via Sri Lanka
on 9 .551 MHz at 0200-0755 . Voices of
Indonesia transmits in English on 11 .788
from 1530. Radio Veritas Asia in English
0130-0155 on 15.365 and 15.33 , with
the 1500-1530 programme on 9.77 and
15.215.
TWR Guam broadasts :
0805-1100 on 11 .805MHz
1500-1620 on 9 .82MHz (closing
time varies)
The OX programme from TWR is heard
Fridays at 0925 , Saturday 1515 and Sunday 0845 .
The Voices of Vietnam in English at
1600 now uses 15.01 with 9 .84MHz in
parallel.

BOOKSHELF
SCANNERS 2 International VHF/UHF
Communications Guide
by Peter Rouse GU1 DKD
Published by Argus Books
Available from the Practical Wireless Book Service
152 x 233mm. 261 pages. Price £9.95 plus 75p P&P
ISBN 0 85242 924 X
This book is a companion to
Scanners. It provides even
more information on the use
of v.h.f. and u.h.f.
communication bands and
gives details on how to
construct accessories to
improve the performance of
scanning equipment.
The book is international
in scope and contains
frequency allocations for all
three ITU regions including
country by country
variations. Also included are
international callsigns series.
marine allocations, spot
frequencies of major world
airports. repeaters and
beacons. The technical
section covers construction
of broad band antennas and
signal boosters. power
supplies, chargers and even
a complete 10-chann.el

scanner! Hints are provided
on servicing, modifications
and useful solid-state
devices for experimental
circuits .

South and North America
HCJB has introduced a new progrmme
for radio amateurs, Ham Radio Today,
heard to Europe at 2130 on Wednesdays,
with other placings at 0800, 1030, 1206
and Thursdays 0230 and 0630.
WCSN from Boston has its full broadcast schedule transmitted 33 minutes into
the second hour segment of its two hour
programmes. Alternatively, there is a recorded message with the schedule on
01016174502060.
The full schedule for KUSW from the
USA is Monday-Friday :
0000 on 11 .68MHz; 0300 on
9.755MHz
1800 on 15.225MHz; 1900 on
17.715MHz; 2200 on 15.58MHz .
Saturday and Sunday:
0600 on 6 . 135MHz; 1100 on 9 .85MHz;
1600 on 15.225MHz .
WMLK from Bethel. Pennsylvania, has a
50kW transmitter on 9 .455, and has been
heard with a very weak signal in the UK
between 1700 and 2000. There is an
additional broadcast at 0400-0700 on the
same frequency .

United Nations Radio

.

Programmes from UN Radio are heard
on a number of stations world-wide,
including :
Radio Beijing, Saturday 1200 on 15.28,
11 .755 and 11 .6MHz. All India Radio,
Saturday 1345 on 15.335, 11 .81 and
9 .545MHz. Radio Cairo, Sunday on
11 .66 and 9.70MHz . Voice of Congolese Revolution, Tuesday 2015 on
15. 19, 9 .71 and 7. 105MHz; Saturday
at 2300 at 15 . 19,9.71 and
7. 105MHz.

POWER SELECTION GUIDE BP235
by J. C. J. Van de Ven
Published by Bernard Babani (Publishing) ltd
Available from the Practical Wireless Book Service
130 x 178mm. 160 pages. Price £4.95 plus 75p P&P
ISBN 0 85934 180 1
This book comprises a range
of selection tables compiled
so as to be of maximum use
to all electronics engineers.
designers and hobbyists.
Section 1 serves as a
detailed introduction
covering component
markings, codings and
standards. as well as
explaining the symbols used
and how the tables are
arranged .
Section 2 tabulates in
alpha-numeric sequence the
technical specifications of
over 1000 power handling
devices. Section 3 tabulated
the technical specifications
of diodes according to
voltage and current handling
capabilities and also
considers bridge rectifiers .
Section 4 tabulated the
technical specifications of
thyristors according to
voltage and current handling
capabilities and also by gate
current requirements.
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POWER
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Section 5 is similar to
section 4 but deals with
triacs. Section 6 tabulates
the technical specifications
of transistors according to
their voltage and current
handling capabilities.
Section 7 is similar to
section 6 but deals with
f .e.t.s. Finally Section 8
illustrates the cases. packing
outlines and leadouts of the
devices .

Kantronics packet radio
Packet radio 1B one of the fastest expanding areas in Amateur Radio. Access 1B
ava.1lable to national and international data, mess~es may be lett on 'ma.1lboxes',
and of course you may conduct a QSO just like R'ITY or AMTOR.
KPCa &189 inc. vat. (carr &8)
This 1B not just a basic TNC but more of a 'Packet Special'. Over 100 user commands
are ava.1lable, and operation can be on HF or VHFfOHF via its single port.
Features include 3 - state squelch, multi connect, digipeat, 'ITL or RS232 compatible,
personal ma.1lbox - and now WEFAX 1B included.
KAJI &a88 inc. vat. (carr &8)
All the features of the KPC2 but with two independent porte for HF and VHF,
allowing gatewa.v operation. All mode operating via the HF port - Packet, AMTOR,
R'ITY, CW, ABCII, and now WEFAX included.
KPO& &a98 inc. vat. (carr &8)
A dual port TNC allowing simultaneous operation on two bands ( if you can keep
up the pace). All the features of the KPC2 plus gatewa.Y between porte.
P.S. WEFAX means you can receive those wonderful Met forecast pictures off-air.
P'p.8. You need a simple computer as welll

LOWlI BLBCTllORICS LIlIIlTBD Chesterfield Road, Matlock, Derbyshire DE4 5LE Telephone 0629 580800 (4 lines)

ANTENNA TUNER
FOR outside or INDOOR antennas, end-fed LONG WIRES or
dipoles, BOOST OX and reduce interference 1OOKHz-30MHz
in 6 overlapping ranges, IDEAL for FRG7700 etc. or 10W tx,
only £29.90. hear FAINT OX.
ANTENNA FAULT? Poor reports? Not getting out? CHECK
FAST with an ANTENNA NOISE BRIDGE. measure RESO-

. . . that there is a real difference at
Cricklewood Electronics. That's why you
should never be without the FREE
CRICKLEWOOO
ELECTRONICS
COM PONENTS CATALOGUE. for sheer variety.
competitive prices and service from the U.K,'s

NANCE 1-160MHz and RADIATION RESISTANCE 2-1000
ohms, simply null the noise, only £26.20. get ANSWERS
and MORE OX.
Each fun·to-build kit (ready·made to order) includes all parts, case,
instructions, by-return postage (Europe same, Giro 21.923.4000)
etc. and list of other kits .

number one 100% component shop. No
gimmiCks. no gadgets or computers, just

components, millions of them, all easity avail·
able by mail order. cal~ng or credit ca rd
telephone orders. Just pick up the phone lor

~

~:~~~~~~

~~ell\"!~~~ aP~:~~~r::)~ ~:~r ::v~E n~o:rn;': l~s~.SAE

...... --"'"

CRICKl£WOOD
ELECTRONICS Lm.
• Criekl _ _.. NWZ lET.

CAMBRIDGE KITS

01-450 I!I9!i & 01-452 0161

AU. _

CRfDIT CAIUIS ACUPTBI

45 (PE) Old School Lane, Milton, Cambridge.

SPECIAL
NOTICE
TO READERS

Visit your Local Emporium
Large selection of New/Used Equipment on Show

AGENTS FOR:
F.D.K.

AZDEN

ICOM
YAESU
AUNCO

KEMPRO

ACCESSORIES:

Although the proprietors and staff of PRACTICAL WIRELESS take reasonable precautions to protect the interests of readers by ensuring · as far as
practicable that advertisements in PRACTICAL WIRELESS are bona fide,
the magazine and its Publishers cannot give any undertakings in respect of
daims 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 consun a local Tradings Standards Office, or a Citizen's
Advice Bureau, or their own solicitor.

Welz Range
Microwave Modules
Adonis Mics
Mutek Pre-Amps
Barenco Mast Supports

DRAE Products
BNOS Unears 8< P.S.U:s

AGENTS FOR CELLNET AND VODAFONE RADIOS
AERIALS, Tonna, Halbar, New Diamond Range of Mobile Whips, Jaybeam
BRING YOUR SIH EQUIPMENT IN FOR SALE
JUST GIVE US A RING

3 Famdon Green. Wollaton Park. Nottingham NG8 10U
Off Ring Rd., between A52 (Derby Roadl 8< A609 (Ilkeston Roadl

MAKE YOUR INTERESTS PAYI

PLEASE
MENTION
--- -- - --- PRACTICAL WIRELESS
I
WHEN REPLYING
I
TO ADVERTISEMENTS IICD:.

MOre than 8 m"11on students thro.oghout the WOrfd have found It worth their while! An
fCS home·study cou~ can help you get a better job, make more money and have more
fUn out Of l!fil! fCS haS over 90 years experfence In home·studv courses and Is the largest
correspondence schOOf In the WOrld. You leam at your own pace. When and Where you
want unoer the guidance Of expert ·personal" tutors. Find out hOW we can hefp YOU.
Post or phOne tOdaY for your FREE INFORMATION PACK on the cou~ Of your ChOice.
'laTlCk one box onlY!)

,
I

ElectroniCS

0

Basic ElectroniC
Engineering (City & Guilds)
Electrical Engineering

0
0

Electrical contractlng/
Installation

0

GCE

,

RadiO, Audio
and TV servicing
Radio Amateur Ucence
Exam (City & Guilds)
car Mechaf'llcs

Computer
Programming
over 40 '0 ' and 'A' level subjects

-.~
0
0
0
0
0

I

I
I

I
--------

PCOde
. . International Correspondence Schools Dept EES 58, 3121314 High St.• Sunon.
Surrey SMl 1PR. Tel : 01-643 9568 or 041 ·221 2926 (24tH'S).

~----'

\

I

,
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SMALL ADS
The prepaid rate for classified advertisements is 40 pence per word
(minimum 12 words), box number 60p extra. Semi-display setting
£13.24 per single column centimetre (minimum 2.5 cm). Please add
15% VAT to total. All cheques, postal orders etc., to be made
payable to Practical Wireless. Treasury notes should always be sent
registered post. Advertisements, together with remittance should be
sent to the Classified Advertisement Dept., Practical Wireless,
Eriefco House, The Quay, Poole, Dorset BH15 1PP.
Telephone (0202) 678558.

c

Whilst prices of $oods f
shown in advertisements
are co"ect at the time
of closing for press,
readers are advised to
check with the advertiser
both prices and
availability of goods
),
before ordering fro,!,
non-cu"ent issues of the
magazine,

Receivers and Components

Service Sheets

QUARTZ CRYSTALS and FILTERS

TECHNICAL INFO SERVICES (PW)

Large numbers of standard frequencies in stock for amateur.
CB. professional and industrial applications.
Stock crystals £5.00 each (inc. VAT and UK post). Any
frequency or type nnade-to-order from £Ii.5O.
Phone or SAf for lists.
GOUEDGE ELfCTRONICS
MetrIotI, Sommet, TA16 5NS.
Tel: (04Ii0) 73718.

76 CHURCH STREET, LARKHALL, LANARKSHIRE ML9 1 HE
Phone: 0698 881585 Mon.-Fri., &-5, any other time: 0698-883334, lor Fast Quotes
WORLD'S LARGEST COLLECTION SERVICE MANUALS - Most unobtainable elsewise.
Prices range from only £4.50 - large s.a.e. any quotation , no obligation to buy.
WORLD'S SOLE Suppliers of TV & Video Repair Manuals, etc. from TV TECHNIC
also such publishers as Heinemann , Newnes, TV Technic, Thom, etc.
Every published service sheet in stock. supplied full size, not b its and pieces.
CTV's or any combination £3.50 + I.s .a .e .; any other single item £2.50 + I.s.a.e.
Complete CirCUIt Sets for most Videorecorders only £7 set (No service sheets made) .
L5.A.E.1or QUOTATlONS plus GIANT CATALOGUE - NEWSLETTERS - BARGAlNSFREE ~ as available.
Comprehensive TV Repair Manual £9.50. CompIele Radio Service and Repair Course £9.50.
Complele Repair & Service Manuals - Mono TV £12.50; eTV £17.00; Video £19.50.

CONVERT MULTICHANNEL CB to fOm cheaply. Send
£2.50 lor instructions. A.C.E .. 99 G reen heath. Hedneslord.
Stalls. WSI 2 4AU .

SOO MIXED COMPONENTS. Includes resistor.;. capacitors.
diodes. trdnsisto". etc. 0 .50. J. N. KARAJOS. 42 Priory
Road. Peterborough PEJ 6ED.

RADIO CANADA. Peking. Australia. Voie'C 01 America. A
Veg" 206 (MW/LW/6 x SW) pulls these and dozens more
£21.49. Steepletonc FM/MW/AIR band pocket radio t'9.95.
B.F.O. kit resolves SSB signals on nearly any ntdio £9.95 ..
Year's guaranlee . Return despatch . CORRIGAN RADIOWATCH. Building 10'1. Prestwick Airpon KA9 2RT.

£3.oo~l~~=~ ~~ cOM~Ji'~~~~f~~2:~~&£~~UALS
CATALOGUES pius FREE CHASSIS GUIDE and £1.00 OF VOUCHERS.

************************
*
*

:

CIRCUIT DIAGRAMS

:

Most Makes. Models, Types. Audio. Music Systems,
Colour. Mono Televisions. Amateur Radio . Test
Equipment. Vintage etc. £3.50 plus LSAE.
State MakeIModelfType with order.
Full Worllshop ManUilf prices on request with LSAE.

:

MAURITRON (PW), 8 Cheny Tree Road,
Chlnnor, Oxlordshire, OX9 4QY.

:

*
*
*
*
*

:
SCANNER MODlFlCATIONS .. Specialist reception eq uipment. Extensive freq uency liSli.ngs. For FREE catalogue send
large SAE to: S.S.c. PO Box 71 . Boumemouth. Do ... t BH9
IDL.

:

*
*
*
*
*

************************

Wanted
FOR TX RE!"TORATION, GelOS() Miniphase V7M Xtal
mixer v.l.o. Tel . 0234 782443.
VALVES TRANSISTORS I.C.s PURCHASED, especially
valves type PX4. PX25. KT66. KT88 and equivalents. BILLtNGTON VALVES. see our ad unde.' Valves.

ORDER FORM

PLEASE WRITE IN alOCK CAPITALS
Please insert the advertisement below in the next available issue of PraC1ical Wireless for

~T.hMd;"g ····················1······

1

NAME
ADDRESS

~

TECHNICAL MANUALS AR88. CRIOO. R2IO. SX28. £4
each . Thousands s.a.c. lists. Bentley. 27 De Vere Gardens.
lIford. E&'iCX IGI 3EB. Pbone 0 1·554 6631.

THE VALVE DATAMAN
1914-1960. For circuits. service sheets, manuals. handbooks on all
vaNe and earty transistor equipment including audio, military (British
& foreign), radio and TN. Quotation by return via 'phone or letter
(S.A.E.I. brochure supplied with S.AE. Credit card orders takan over
the 'phone.
THE OATAMAN. TUDOR HOUSE. COSSHAM STREn.
MANGOTSftElD. 8RISTOl BS11 leN. PHONE: om 5I64n.

For Sale

Educational
COURSE FOR CIlY &< GUILDS, Radio Amateur.< Examina·
tion. Pass this imlXlrtant exami nation and obtain your licence.
with an RCC Home Study Cou... . For details 01 this and
other courses (GCE. GCSE. Carecr and professional cX<lmin"tions. etc.) write or phone: THE RAPID RESULTS
COLLEGE. Dept. JX22. Tuition House. London. SW I9
4DS. Tel. 01·947 7272 ('hlm-5pm) or use our 24hr Recordacall
Service: 01·'146 11Il2 quoting Dept. JX22.

-

RARE BITS FOR YAESU. FT4011Ff2OO breaking up sparesphone. CW filter.; FTtOtElZD 700 etc. phone. FTIOI MKI E Warc kit or DBM £2() p.p. S.A.E. details. FM units
FTIO IZD appro. April? Original valves N.E.C. 12BY7A £15
p.p. - 6JS6C NEC £38 matched pair p.p. - 6146B G.E. £27
matched pair p.p. - FTlOI's repaired and upgraded calle"
onl y - Black Star Super 600MHz counter.; £140 cash/cheque.
HOLDINGS AMATEUR ELECTRONICS (G3LLL). 45
Johnston Street. Blackburn. BB2 IEF. (0254) 59595.
USED AMATEUR EQUIPMENT bought. sold. exchanged.
SAE lor latest list. Sc'umdhand price guide updated monthly.
Uselul guide lor buying/selling. £2. ATU mods add top band
to SEM KW. etc £6.50. Call MARTYN G4SUI·GEEFOR
ENTE RPRISES. 11 2 Leeds Road. Mirficld. West Yorks.
WFt4 OJ E . Tel: 0924 4959 16. Per.;onal calle rs by
arrangeme nt .
"GRUNDIG" INFRA-RED REMOTE CONTROL "V1F·Kl "
consists 01 Transmitter TPV355 & VIF·E t brand new & boxed
£4 .99. P&P £2. Box 01 10 V1F-E I £9.99p P&P £3. VIDEO
HEADS (GRUNDIG 2x4 Super) with head a'iSCmbly £29
P&P £2. 2x 4 SUPER panels - DTF. SERVO. VIDEO.
CROMA . STEREO-TON . MOTOR·BOARD. MODULATOR & TUNER all £5.99 each P&P £1. VIDEO TAPES
VCC360 £6.99. VCC4ll) £/.99 P&P £1. REMOTE CON·
TROLS suitable lor use with FERGUSON . JVC. PHILIPS.
SONY. GRUNDIG. I1T brand new boxed £19.95. P&P £1.
GRUNDIG 2x4 SUPER STEREO £19 & £89 (caller.; only).
SURPLUS STOCK WANTED. STAN WILLETTS. (PW).
37 High St.. West Bromwich. West Midlands B70 6PB.
021 5530186.

PRACTICAL WIRELESS
Classified Advertisement Department,
Enefc:o House, The Quay, Poole,
Doniet BH15 1PP.
Telephone (02021678558

Rate 40p per word, minimum 12 words.
Box No. SOp extra.
PLEASE ADD 15% VAT TO TOTAL

ii-iii
"I I

Company registered in England. Registered No. 1980539. Registered Office: Towngate House, 2 Parkstone Road, Poole.
Dorset, BH15 2PJ.
5188

&

i

'I

I ACCESS I 337SURREY,
WHITEHORSE ROAD. CROYDON
U.K. Tel : 01 ·614 1665
Lil1.

La".

I'""ViSA""1

L....:.::::-J

$.A.£- Deli_ 1 days Cotten WoI._ CIo.... Wool.......,
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CLEARANCE SALE - Compone nts half price. Transfo rmer.; .
toggle switches. neons . din plugS/sockets etc. SAE to SC HO o
Fl ELD . 28 St Albans Road . Lytham St A nnes. Lancs. FYR
ITH .
SONY CRF2JO World· wide Receiver ,. 23 wave ba nds. mint
condition, £270.00. 0532 715348 a nytime.

Miscellaneous

Valves
BILLINGTON VALVES
VALVES, KLYSTRONS, TRANSISTORS
Us ually the lowest prices anywhere! Rarities our special·
ity. Overseas enquiries welcom e.

Situations Vacant

A.R.E. COMMUNICATIONS LTD.
Due to continued expansion in the field of
Amateur Radio Cellular Radio and PMR,
A.R.E. Communications urgently require a -

SALES
EXECUTIVE

HUGE STOCKS - TRAOElWHOLESALE ENQUIRIES
MOST WElCOME
6BZ6 £2.30. GJB6A £6.25 (matched pair £14). GJE6C £7.20
(matched pair(16). GJS6C £7.20 (matched pair £16). Please
add VAT @ 15% a nd £1 P&P.
We wish to purc hase valves types PX4. PX25. DA30.
KT66. KT88, valve collections. transistors. RF plugs +
sockets. shop clearance etc.
For quotations contact Martin Billington
BILLINGTON VALVES 39 Highlands Road Horsham. West Sus... RHt3 5LP
Phone 04031i64ij86 Fax 0403 210t08 Telex 81271

AlU
BAND TMNSMtSSION ISVV'R One 10 One 40. 15 and 10 and One Pan me to
One III and !II AND _ ·s, AND lONG AND MEDIUM WAVl tIAMIS RIll
aa:~ loops 21 0lChes SQUare Of triangle. D.l.Y. projects. No SjlOCiaI ....
reqtired Cirtuits, Parts lists with sourtes of supply and lui assembfy data tIGIt
RIEIIIJEM:Y lOOP III to to Metres ~ lONG AND MEDIUM WAVl lOOP for
sa:, 0. lONG WAVl MEDIUM WAVl AND SIIOIIT WAVl lOOP t500 to to
Metres RIIIlHE sa. AND swt. f1 SIIOIIT WAVE AlU RIll USE wmt BIllER
A LOOP OR LONG v.w: AHTINNA £.t. RBD STlIENG1H MEmI £2. Morse Code
Practice Unit: f2. SAC for details.

F. G. Rytands, 3! PIIbde A....... Mi....... ~ SO! W
Tel. (01\11) mui4
HRO RECEIV ER MANUALS £4 small supply. F.
RYLAN OS, 39 Parkside Avenue , Southampton SO l 9AF.

THE SCIENTIFIC WIRE COMPANY

811 Forest Road, London E17. Telephone 01--531 1581

ENAMELLED COPPER WIRE
11b
80z
40z

Please Dhone to check office IS anended belore calhnQ In person

SWG

The successful applicant must be energetic,
of smart appearance, have an electronic
background and aged between 22-28 years.
Training where necessary will be given.
Interested?
Write in the first instance to -

Martin Lynch
Sales & Marketing Director

8to
35 to
40 to
44 to

Software
COMMODORE COMPUTERS (+4, C I6, 64, 128). " MI·
C ROCOM" cw/my txlrx with superb mo rse tutor. "TURBO
LOG" ultimate high speed station log. " MIC ROCOM [N<TERFACE" ready buill. S.A .E. to : Moray Micro Comput·
ing, Enzie Slackbead. Buekie , Moray , AB5 2BR. Tel. 0542
7384.

A.R.E. Communications Ltd.

SSTV FOR ATARI 520/1 040 ST

6 Royal Parade,
Hanger Lane,

BEYOND DOUBT THE FINEST COMPUTER DECODING OF
SSTV WE HAVE SEEN!!

Ealing,

For the first time we offer a programme not written by ourselves. We always
said that it would need an exceptional programme for us to take this step .
and this programme is exceptional.

London W5A 1ET

The detail and clarity of the display has to be seen . This programme is a
must for ATARI ST owners.
The programme features 10 picture stores as welt as the lacility 01 saving
screens to disc. inverse pictures . ctmge greys. etc. etc.
Supplied on disc complete wijh interlace and ready to go. Simply connect to
the extension speaker socket on your receiver.

Q.S.L. Cards
QSL CARDS New 1988 Im pact Desigos. 'Single and mulli·
colours. personal designs and with American style raised print.
For the best value arou nd send s.a.e. to : CONTACT
CARDS, II Wi nehcombe Road , Bispham, Blackpool FY5
3HJ .

Inc Leads
PrO\lramme on~: on dis< .

£35.00
£10.00

Fult details olltlis and other products forwarded on receipt of large S.A.E.

Masts & Antennas

~ J.e.p. aECTPalCS lTll\3C
~w Ro.t Com"", New Road. Kiddtrmin.ster.

2SO x 12ft EX·W.D. TANK AERIALS, £250. Buye r collects .
Telephone H473 0076 (Suffolk) .

OVIO IAt. T<I, (05621 753893

3.63
3.82
6.00
8.67
15.96

34
39
43
47

48

2.09
2.31
3.20
5.80
9.58

1.10
1.27
2.25
3.49
6.38

20z
0 .88
0.93
1.61
2.75
3.69

SILVER PLATED COPPER WIRE

14 to 30

10 .10

5.20

2.93

1.97

T1NNED COPPER WIRE
0 .94
3 .97
2.41
1.39
14 to 30
Flu)(core
Solder
5.90
3.25
1.82
0.94
Post free. please add VAT @ t5%. Orders under £3.00 add 5Op.
SAE for list of copper and resistance wire.
Dealer enquiries welcome.
MICROWA VE TRANSISTORS and Devices fo r Industrial
usc . Q uot<llinn sent on request. TSUTOM YOSHIHARA .
C I- 105. Dcguchi-cho 34. Suit a-shi. Osa ka 504 . Japan.

so CIRCUIT DIAGRAMS, Iransmine r.;, receiver.;, test equl»me nt . power supplies. me tal delcclOr ctc .. £5.00 including
p&p. O .H .C. E NTE RPRISES, Donamon. Co. Roscommon.
Eire.
HEATHKIT U.K. Sp:ITCS a nd Service Ce ntTC . C EDAR
ELECTRON ICS. U nit 12. Statio n Drive. Bredo n. Tewkes·
hu ry. G ins. Tel. (001R4 ) 73 127.
SUSSEX MOB[LE RALLY, Brighton Racecourse, Sunday
10th July, Family Fun Day starts 10.30. (04446) 3757
Eve nings.
WAVEGUIDE, FLANGES & DISHES, AU standard sizes &
alloys (new material o nly) from stock. Special sizes to order.
Call : EARTH STATTON 01-228 7tr16. 22 Howie Street.
London SWII 4A R .

INDEX TO ADVERTISERS
Aerial Techniques
AH Supplies
Allweld Engineering
ARE Communications
Billington Valves
Birkitt J
BNOS
Bredhurst
Cambridge Kits
Cap. Co
Cirkit
Co)omor
CPL Electronics
Cricklewood Electronics
Currys
Dataman
Datong
Dewsbury Electronics
Dressler Communications Ltd

61
12
67
27,71
71
53
11
12
69
27
31
61
10
69
17
70
12
9
10

Elliot Electronics
53
70
FJP Kits
71
G4TNY
49
Garex
Golledge Electronics
70
4,5,45, Cover 3
lcom (UK) Ltd
ICS Intertext
69
8
J & M Amateur Radio
J & P Electronics Ltd
71
45
Lake Electronics
8
Lee Electronics
2,3,69
Lowe Electronics
Cover 4
Maplin
70
Mauritron
Merlin Systems
10
Photo Acoustic Ltd
59
70
Radio Component Specialists
72
Radio Shack

Randam Electronics
45
69
RAS Nottingham
Raycom Communications Systems
33
67
RST Valve
71
Rylands F G
71
Scientific & Engineering Software
67
SEM
Short Wave Magazine
61
South Midlands Communications
Cover 2,6,7,41
Spectrum Communication
61
Stephens James Ltd
8
Swindon & District ARC
41
Tandy
23
70
Technical Info Services
41
Technical Software
12
Tennamast
49
Ward Reg & Co Ltd
Waters & Stanton
13

USED AMATEUR EQUIPMENT?
I Buy, Sell & Exchange!
Whether SELLING or BUYING, if you're talkinJ
TOP QUALITY USED AMATEUR EQUIPMENT.
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.
Personal callers by appointment, please.

Send SAE for lists.

MAIL ORDER

G4TNY AMATEUR RADIO

132, Albany Road, Hornchurch, Essex RM12 4AQ

PracticaL WireLess, May 1988
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YOUR LOCAL DEALERS
IRElAND

STOKE ON TRENT

LONDON

HERNE BAVO

ICOM

South Midlands
Communications

The Official leom Importer
Unit 8, Sea Street
Herne Bay, Kent CT6 8LD
Tel: 0227 369464
Fax: fIlII 360 155
Open Man-Sat 9-5.]),
lluneh 1-2.00 pml

Photo-Acoustics Ltd.
Approved Kenwood, Yaesu and
Icom dealer (part exchange
always welcome)
58 High Street. Newport Pagnell,
Buckinghamshire MK16 lAO
Tel : 0908 610625
(Tues-Fri 9:]),5:]). Sat 9:]).4:])1
Closed Mondays

MERSEYSIDE

MGR SERVICES

Wirral based communications
ICOM - YAESU - M.MOOULES - HOWES
- ClAKIT - WOOD & DOUGLAS PART·EX - AERIALS - PMR - MARINE MET ANTENNAS - AUNCO HEATHERUTE - SPECTRUM COMMS

48, :='=IIIIIIII,

ou.. '

, LA3 2HZ.

Tit 051 653 3437

(Callers by appointment 9 am-9 pm. Mon-Satl

DEVON

Reg. Ward & Co. Ltd.

Telecomms

Official Yaesu Importer

Importers of the Nevada
range of 934MHz equipment

S.M. House, School Close,
Chandlers Ford Industrial Estate,
Eastleigh Hants SOS 3BY.
Tel: 0103 255111

189, London Road,
North End, Portsmouth,
Hams, P02 9AE
Tel: 0705 662145

.LONDON

BUCKINGHAMSHIRE

The UK's leading suppliers of
934MHz personal rad io
equipment
203 High Street. Canvey
Island, Essex
Tel: 0268 691481
(Open Mon-Sat 9-5.301
Amateur radio equipment also in stock

PORTSMOUTH

SOUTHAMPTON

ICOM (UK) LIMITED

Selectronic

27MHz/934M z Rigs &
accessories in stock.
Lists - S.A.E. 1A4) - 26p
Full catalogue ITG/P) large S.A.E. £1.00
404 Edgware Road,
London WI. 1ED
Tel: 01 -n4 0323
10pen 6 days a week)

Icom, Yaesu and most Amateur
Radio Accessories ex stock.
NEW PREMISES:Unit 4, Albert Quay,
Cork City.
Tel : 021-632725 and
088 553947
(Mon-Fri !Hi and Sat 9-3.45)

ICOM - Amateur/PMRlMarine/Air.
VAESU - Amateur MRZ Oesk PSU
for ICOMIYAESU Portables.
UK and EXPORT
Tel : (0782) 619658

ESSEX

Hen~'s

Radcom Electronics

MHZ
COMMUNICATIONS
LTD

LONDON

D & D ELECTRONICS
(Kennington)
The sort of shop you used to see in
Usle St All sorts of surplus supplies,
so come along and browse or send
SAE for info. sheets.

AMCOMM OF LONDON

Lowe Electronics

Approved dealer for Yaesu
and Icom

The official importer of the
Kenwood range of equipment
.ISee main ad. for the full list
of all our shops)

373 Uxbridge Road,
London W3 9RN
Tel : 01-992 5765

3a Braganza Street
London SE17 3RD
Tel : 01-793 0054
(Open 6 days a weeki

PLEASE
MENTION
PRACTICAL
WIRELESS
WHEN REPLYING TO
ADVERTISEMENTS

DERBYSHIRE

Chesterfield Road, Matlock,
Derbyshire, DE4 5LE
Tel: 0629 2817/2430/4057

(Mail order a speciality)

CHESHIRE
THE AIABAND SHOP
Specialists in Airband and Shortwave
receivers.

Official agents for Sony, Siynal, AOR. Reveo,
Lowe and Kenwood ree's only)
FAIRI011IAII , Co. lid.
58-62, ~ 1111&N,
SI8cIqIart, .1 3M.
Tel: tII1 4111 . .

III==
M ....,.

Tel: (0444) 400786
Srtuated at 'he Soulhem end 01

M23. Easy access to M25 and
South l ondon.
Open Mon-Fri 9am-5pm

exc.P;;:'~~~~:JJpm

Y.AI:SU
0

ICOM

AND AMATEUR
EQUIPMENT

MILLIONS OF FREQUENCIES!

MAIN AGENTS FOR

FREE WITH EVERY SCANNER

ICOM

o

* VHF/UHF airband frequency guide
* Batteries
* Carriage
* DC lead with Pro 2004

~

ELECTRONICS
Lm.
High St, Handcross, West Sussex

Iclosed 1.00-2.15 & all day Thursdays)

*
*
*
* frequency
* guide
*
* The complete VHF/UHF

~

BREDHURST CIC

FUGHTDECK

FOR SCANNERS
SPECIAL OFFER ON

KENWOOD

ICOM

TANDY COMPUTERS
AND PRODUCTS

Bearcat BC-2ooFB 16 channel
Pro 20/21 200 channel mains/mobile
Pro 32 200 channel hand-held
Pro 2004 300 channel, 10 search range, AC/DC
Immediate despatch from stock.

MAIL ORO£R
RETAIL

WEST SUSSEX

RADIO SHACK

r&l

The South-West's largest amateur
radio stockist. Approved dealer for
Kenwood, Yaesu and Icom
1 Western Parade,
West Street, Axminster,
Devon, EX13 5NY
Tel: 0297 34918
IClosed I :00-2:00 and all day Mondayl

£159.00
£219.95
£249.95
£349.95

RADIO SHACK LTD

PSION ORGANISERS

YAESU

APPROVED
KENWOOD

II
~

AND ALL LEADING MAKES

~~8N~~~A~;~~~~ GARDENS,

(Just around the corner from West Hampstead Station on the Jubilee Line)
Giro Account No. 5887151 Telephone : 01-624 7174

~
~
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IC-735 Compact HF.

As predicted the leom IC-735 has
rapidly gained the reputation it deserves.
This compact transceiver is ideal for mobile,
portable or base station operation. It has a
general coverage receiver from 0.1 Mhz to
30Mhz with superb sensitivity in all modes,
SSB, CW, AM and FM. Spectacular
specifications are also achieved on RF
Intercept, Dynamic Range, Reciprocal Mixing
and I.F. Blocking. As HF conditions improve
over the next few years it is equipment like the
IC-735 that will provide clear reception even
under the worst pile-ups.
.

Scanning functions include program scan,
memory scan and frequency scan. The HM 12
scanning microphone is supplied.
RF output is approximately 100 watts
and can be continuously adiusted down to 10
watts. The IC-735 is one of the first HF
transceivers to use a liquid crystal display,
which is easily visible under difficult
conditions. Controls that require rare
adjustment are situated behind the front cover
but are immediately accessible.

Options include the PS-55 AC Power
Supply, AT150 Automatic Antenna Tuner,
The IC-735 has a built-in receiver
AH2a Automatic Antenna Tuner, SM6 and
attenuator, preamp, noise blanker and RIT SM8 Desk Mics, SP7 External Loudspeaker.
passband tuning and a sharp IF notch filter
Why not find out more about the IC-735
ensures clear reception. The twin VFO's and contact your local ICOM dealer or contact
12 memories can store mode and frequency. ICOM (UK) LIMITED.

Icom (UK) Ltd.
Dept PW, Sea Street, Herne Bay, Kent CT6 aLD. 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 Icom equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you .
_
~
..;;. ~

Datapost: Despatch on same day whenever possible.
. .
Access & Barclaycard: Telephone orders taken by our mail order dept. instant credit & interest-free H.P.

www.americanradiohistory.com

GOILO MULIIMOERS·OUISIANDING VALUE FOR MONEY!
BUY NOW, THE TIME IS RIGHT!

Comprehensive
With transistor,
diode and '
LED tester.
YJ08J £.l.m'

£16.95

Professional
Has all the ranges!
YJ09K

~

Auto Ranging

on AC
current &
resistance.

Top selling
d' 't I
Igl a.

YJlOl £ill5"

YJ80B £mJ

pll.c6

With battery tester.

£35 95
..

Rugged, general purpose.
YJ06G £m'

YP23A

£11.95

Precision
High sensitivi~

Pocket

Measures temperature
and capacitance.

YJ07H £J.rn'"

£27.95

£36.95

Versatile

Wide Range

£5.45

£24.95 :

Feature Packed

All prices
include VAT.
Please add
SOp towards
postage. All
items subiect to
availability.

temperature Auto-ranging
probe.
with transistor

Hobby
Enthusiasts
meter.

Push buHon
digital.

£54.95

YM631 £m5

YJ77J £U:95"

£25.95

£21.95

YJ79lJe.l15

tester.

YM64U £..l..rn"

£37.95

Low Cost

ORDER NOW AND GET A FIlEf CARRYING CASE WITH YOUR METER !WORTH UPTO £3.951

@~ ELECTRONICS
P.O. Box 3, Rayteigh, Essex. Telephone Sales (0702) 554161.
Shops ot: Birminghom. SuMon New Rood. Erdington. Tel, 021 384 8411 .
Bristol. 302 Glouce,ter Rood. Tel: 0272 232014.
London. 159·161 King Street. Hommersmith W6. Tel, 01 7480926.
Manchester. 8 Oxford Rood. TeL 061 2360281.
Southampton. 46-48 Bevoi, Volley Rood. TeL0703 225831 .
Southend-on-Sea. 282-284 London Rood. We,tci<H-on-Seo, Essex. Tel, 0702 554000.

Pick up a copy of our 1988 catalogue
from any branch of WHSMITH for iusl
£1.60. Or to receive your copy by post
send £1.60 + 40p p&p to our P.O. Box
address. If you live outside the U.K.
please send £2.7 S or 12 International
Reply Coupons.
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