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Icom
HF Transceivers

Kenwood
HF Transceivers

Yaesu
HF Transceivers

ICOM IC-756 PRO III

Top of its range of
HF transceivers. HF
& 50MHz,  features
large colour LCD with
spectrum scope, auto
ATU and 32-bit floating
point DSP unit.  

£2099 C

IC-7800 £6400 C

IC-7800-PACK  £6995 C

IC-7400 £1299 C

IC-706 MkIIGDSP £769   C

IC-718 £449   C

IC-703 FREE IC-703 Logbook £539   C

KENWOOD TS-2000
Top-of-the-range

Kenwood transceiver. 

The Station in a box.

160m-70cm with every

feature imaginable inc. DX Cluster. Kenwood

fans dream rig. HF/VHF/UHF or up to 23cm

with the optional module. Built-in auto ATU,

DSP and its  unique TNC. £1389 C
TS-2000X £1799 C

TS-B2000  £1299 C

TS-570DG £839   C

TS-480HX £1049 C

TS-480SAT £899   C

YAESU  FT-1000 MKV

200W HF transceiver,
EDSP, Collins filter,
auto ATU, 220V AC
PSU. Acknowledged
as one of the finest
DX rigs on the market. Superb tailored audio
and the ability to select Class A bias for 
dramatic signal purity.

£2099 C
FT-1000 FIELD £1699 C

FTV-1000  £729   C

FT-897D £649   C

FT-857DSPECIAL LOW PRICE £579   C

FT-847 £999   C

FT-840 £399   C

FT-817NDSPECIAL OFFER £489   C

FT-817DSPSPECIAL OFFER £589   C
FREE CSC-83 CARRYCASE WITH FT-817ND/DSP

Now 384 ffull ocololourur
pages bursting with 
over 5000 products,

information and money
off vouchers, still only £2.95 +P&P

The Waters & Stanton 

2005 UK Radio

Communication

Equipment Guide

R APRICEMA HTCH!

We will match or beat

any UK advertised

price on UK sourced

and UK guaranteed stock. Items must be in

stock with the competitor and brand new 

not B Stock or old stock clearance.

CALL FREEPHONE SALES 08000 73 73 88

You won’t find a better deal!
Proof that at W&S you get the best possible deal. On

selected items it is now possible to pay nothing for a

whole year without incurring any interest charge. Amazing

but true. And what’s more, you get probably the best

prices in the business. Give us a call today or visit one of

our branches.

0% APR TYPICAL EXAMPLE OF BUY NOW PAY LATER.

CASH PRICE £600. PAY NO DEPOSIT AND PAY THE FULL AMOUNT

BY THE DUE DATE. PAY NO INTEREST.

OR
29.8% APR REPAY £31.53 PER MONTH FOR 36

MONTHS, AFTER THE 12 MONTH PERIOD . TOTAL AMOUNT DUE

£1135.08. INTEREST IS CALCULATED FROM THE DATE OF THE

AGREEMENT.

ALL FINANCE SUBJECT TO STATUS WRITTEN QUOTATION ON

REQUEST.

PAAYY HING ‘T LNOTHING ‘TIL 2006!2006!
BUY NOW PAY LATER AT ALL 3 STORES

AVAILABLE ON ALL SALES OVER £200

Interest Free up toInterest Free up to

five months!five months!

P USPLUS
Get free entry to any rally we

attend up until 31st May 2005. Simply pay your 

admission then come to the W&S stand and show us

your ClubCard and we will reimburse your money!

With the Waters & Stanton Clubcard you pay no interest for

up to 5 months. You can use it in all three of our stores and

also at rallies and shows. To apply for your card, simply

phone, e-mail or fax your name and address. Alternatively,

download the application form from our web site in the

“leaflets” section.

W&W&S CLCLUB RDCARD

Carriage Charges:  A=£2.75, B=£6, C=£10

HF/VHF 160m - 2m transceiver 5 - 100W. SSB CW

FM AM. 12V DC. Nice big display. Lovely price.

Icom’ Flagship HF 200W transceiver. 200W max. The

ultimate receiver - the ultimate design! AC psu built in.

The superb transceiver as above plus 17” flat screen,

keyboard and SM-20 base microphone.

It’s unbeatable. 160m - 70cm (up to 100W HF) yet so

small with detachable head. The ultimate mobile..

This is a budget class radio HF 160 - 10m at a price

that belies its performance. Beautiful display.

Take an IC-706, reduce power to 10W max and get

rid of VHF/UHF. 160 - 6m of pure QRP joy!!

Take the TS-2000 and add a superb 23cm module.

The best 23cm we know of plus all other bands!

Designed for the 21st century. You get HF - 70cm with

PC software for direct PC control. It works great.

The best budget radio at the price. Superb 100W from

160m to 10m. As used by Peter Waters, G3OJV

HF 160m - 6m with remote front panel. Large enough

for base use, small enough for mobile. Big display

Take the TS-480SAT, remove the auto ATU and offer a

beefy 200W output. That’s a really potent package!

The HF choice for DXers. With this rigs reputation on

DXpeditions what more persuasion do you need?

6m 200W module for the FT-1000 range. Probably the

ultimate for 6m DXing. 

160m - 70cm self-contained portable. 100W and up to

20W from optional internal batts.

160m - 70cm mobile with up to 100W output. Lovely

tuning control from remote head unit - and great price!

Complete station in a box! 160m - 70cm - up to 100W

(50W 2m/70cm). Great for satellite work.

Is there any other radio that comes close to this price?

One of our all-time best sellers. 100W 160m - 10m

The ultimate QRP self-contained radio. Up to 5W out-

put 160m - 70cm. New low price. UK warranty.

Warning - as a regular advertiser you can be sure all our

stock is genuine UK warranted. Check serial numbers!!

Going HF Mobile?
Then check out the great 80m - 6m

SIDEKICK magnetic mount whip from USA.

No hassel and great performance. £249.95 C

FREEPHONE 

ORDER LINE 08000 73 73 88

www.wsplc.com

HOCKLEYHOCKLEY · MA· MATLOCK · GLENROTHESTLOCK · GLENROTHES

eeBBaayy
Visit our eBay shop for more bargains!

Go to www.wsplc.com then click on

the link to our eBay shop

May-1000 Handheld Beam 120 - 500MHz

This handheld 2-element beam

can be adjusted from 120MHz -

500MHz. Both elements and

boom are adjustable for optimum

performance. Ideal for handhelds

and scanners. It folds down

small as well! 
Adjutable frequency

Stainless steel elements

Ref. scale for el. length provided

Hand grip for easy alignment

More than double ERP!

£89.95

Diamond

MFJ-976 1.5kW Balanced Line ATU

We all know that balanced line

has a far lower loss than coax

and you can also make a bal-

anced line dipole resonate on

any band without traps - you

just need an ATU. But up until

now there was not a true kilo-

watt class decicated ATU that

would do the job. Now there is!1.8  30MHz

1.5kW max.

Fully matched T network

300/3000 W meter ranges

Roller coaster for optimum inductance

Bencher USA HEX IAMBIC KEY

Beautifully engineered, this paddle

will grace any station. This is a

classic Bencher style key from the

factory of high quality USA keys.

Has gold-plated contacts and 

self-lubricating bearings. Mounted

on heavy base. Weight 1.4kg.

£139.95

£449.95

BOSS II Auto Mobile Whip Tuner

160m - 6m!
This is a great idea! The Boss II is placed

in series with your screwdriver antenna

(such as High Sierra type). You then apply

a small level of carrier (such as is obtained

with the one-touch-tune modules) and the

unit drives the srewdrive motor in the cor-

rect direction and finds the lowest VSWR

position. The unit will interface directly with

the IC-706.

£119.95

New Products This Month

HF Value Added Package
Buy any 100W HF Transceiver during

the month of June and get the following:

World Prefix Wall Map 100x70cm FREE

Transmitting Logbook FREE

W-184 Boom Mic Headset* FREE

W-25SM 25 Amp PSU £39.95

*Boom Headset 

needs Heil 

adaptor lead 

£14.95

Buy a TS-480SAT & get Free

Of Charge a Heil Microphone

Package. To claim send a

copy of invoice to Kenwood



Icom
VHF/UHF Mobile/Base

Kenwood
VHF/UHF Mobile/Base

Yaesu
VHF/UHF Mobile/Base

Icom
VHF/UHF Handhelds

Kenwood
VHF/UHF Handhelds

Yaesu
VHF/UHF Handhelds

NEW STOCK

& OFFERS

ICOM IC-E208

VHF/UHF FM Dual
Band Mobile    
Transceiver 
*Freq range 144-146MHz, 430-440MHz Tx

*55/50W (3 pwr steps each band) 

*Wideband Rx 118-173, 230-

549 & 810-999MHz £239 C

IC-910H £1099 C

IC-910HX  £1249 C

IC-2725E £269   C

KENWOOD TMD-700E
2m/70cm dual band mobile
transceiver with APRS.
Does not need extra high
cost boards to function.
Only extra if required is a
compatible
GPS receiver. £439 C
TM-G707E £269   C
Dual Band 2m & 70cm with detachable front

TM-V7E £359   C
Dual Band 2m & 70cm with 50/35W output

TM-271E £189   C
Single Band 2m FM 60W mobile transceiver

YAESU FT-7800E
*2m/70cms Dual Band

Mobile *High power

50W 2m /40W 70cms

*Wide receive inc. civil

& military airband

*CTCSS & DCS with

direct keypad mic. *Detachable front panel 

*1000 memories plus five one-touch

FREE YSK-7800
SEPERATION KIT £229 C

FT-2800M FREE MLS-100 SPEAKER £159 C
*2m FM Mobile transceiver * High power

65W * Capable of VHF wideband receiver

FT-8800E LOW PRICE £269   C
*2m/70cmDualband FM Mobile transceiver *

50W 2m, 35W 70cm * Wideband receiver

FT-8900R £339   C
*2m, 70cm, 6m & 10m Quadband FM Mobile

transceiver * Independent dial for each band

ICOM IC-E90
The new E-90 offers triple
band coverage of 6m, 2m and
70cms.  Up to 5W output and
rx coverage from 495kHz -
999MHz makes this a very
attractive rig.

£269 B
IC-T3H £129   C
2m FM handheld 5.5W  c/w BC-01 & BC-146

IC-T22A £149 C
2m FM 5W handheld transceiver 

• 144-146MHz Tx/Rx: FM
• 430-440MHz Tx/Rx: FM
Up to 6W out with Li-ion bat-
tery and “scanner” style
coverage from 100kHz to
1300MHz including SSB on
receive! This is a great radio
to have at all times when you
are on your travels. £239 B

KENWOOD TH-F7E

TH-D7E £299   C
2m/70cm dualband FM handheld transceiver

with data communications

TH-G71E £179   C
2m/70cm dualband FM handheld transceiver 

TH-K2E £139   C
2m FM  5W portable transceiver  c/w Ni-MH

battery/charger

TH-K2ET £145   C
2m FM  5W portable transceiver  c/w Ni-MH

battery/charger

TH-K4E £139   C
70cm FM 5W portable transceiver  c/w 

Ni-MH battery/charger

YAESU VX-7R

Totally waterproof, wide frequency
coverage 500kHz-900MHz AM/FM.
132x64 dot matrix display providing
easy-to-read frequencies and 
information plus pictorial graphics.

£249 C
VX-2E £119   C
2m/70cm miniature handheld transceiver with

LiON battery/charger

VX-110 £94     C
2m handheld transceiver with 8-key keypad

Ni-Cd & charger

VX-150 £99     C
2m handheld transceiver with 16-key keypad

Ni-Cd & charger

Alinco
VHF/UHF Handhelds

DJ-V5E £159   C
2m/70cm FM  5W  dualband handheld transceiver 

DJ-193E £91     C
2m FM  transceiver  no  keypad, Ni-Cds & charger 

DJ-195E £99     C
2m FM  transceiver  with keypad Ni-Cds & charger

DJ-C7E £124   C
2m, 7cm credit size FM handheld

NEW

*Wide band Reception

108-520MHz & 

700-999.990MHz

(Cellular blocked) 

*New Emergency   

Automatic ID System 

*High 5W Power Output 

*Ni-MH Long-Life Battery 

FNB-83 (7.2V,1400mAh)

*Programmable Keys for user convenience 

*Split CTCSS/DCS and DCS Encode-Only 

Capability.

NEW
YAESU FT-60E

£179 B
MFJ-936B 
“Magic Circle”
Loop Tuner

Linear Amp UK
HF Linear Amplifiers

RANGER 811H

£945 B

*1.8 - 29.7MHz
*800W CW or SSB, 400W RTTY
*Uses 4 x811A vertically mounted
*Drive 10 - 100W
*Toroidial AC Power Transformer
*6:1 Reduction Drive on Tuning
Controls *“Near Silent” Papst Cooling fan *Front-panel
ALC Adjust Control *Built-in AC 230V  @ 8A Supply

CHALLENGER III £1795 C
HF linear amplifier 10-160m WARC 100W in

1.5kW out

Ameritron
HF Linear Amplifiers

AL-811XCE £699.95   C
HF linear amp 10-160m 600W

AL-1200XCE £2499.95 C
HF linear amp 10-160m 1.5kW

AL-1500XCE £2799.95 C
HF linear amp 10-160m 1.5kW

AL-82XCE £2399.95 C
HF linear amp 10-160m 1.5kW

AL-80BXCE £1399.95 C
HF linear amp 10-160m 1.5kW

AL-811HXCE £849.95   C
HF linear amp 10-160m 500W (3x811A)

ALS-500MXCE £849.95   C
HF linear amp 10-160m 500W solid state

ALS-600X £1299.95 C
HF linear amp 10-160m 600W (export only)

SGC
HF Linear Amplifiers

SG-500 £1399.95 C
“Power Cube” 1.6-30MHz 500W solid state

Yaesu
HF Linear Amplifiers

VL-1000 QUADRA £3795      C
HF + 6m linear amp. 1kW comes with PSU

Tokyo Hy-Power
HF Linear Amplifiers

HL-1KFX £1399.95 C
HF  linear amp.  1.8-29.7MHz 500W PEP

max, solid state

HL-2KFX  £2695.95 C
HF + 6m  linear amp 1.8-29.7MHz + 50MHz

1kW PEP max, solid state 

HL-100BDX £429.95   C
HF+ 6m  linear amp 3.5-29.7 & 50MHz 

1-10W in 100W PEP solid state

Carriage Charges:  A=£2.75, B=£6, C=£10

2m / 70cm 100W Base station all - modes with

option for 23cm module (UX-910 £359)

As above but with 23cm module ready fitted and a

big saving as well.

Icom’s new dual band 2m / 70cm radio. Very easy to

operate and install and a lovely detachable head.

Watson
On-Glass Antenna

Dual Band 2m/70cm

mobile whip. 2.5dB gain

and 1.5:1 VSWR. 0.8m

long. Complete system

including 3.5m cable. No

drilling involved. Antenna

sticks on glass and inter-

face assembly sticks on

inside. Simple and very

effective.

£29.95 B

ANTENNAS
W-2LE 1/4 wave 2m 0.48m 200W £9.95    B

W-285 5/8th 2m 1.33m long 200W £14.95  B

W-77LS 2m/70cm 0.42m 50W £14.95  B

W-770HB 2m/70cm 1.1m 200W £24.95  B

W-7900 2m/70cm 2m/70cm 1.58m £32.95  B

WSM-270 Dual band mini magnetic £19.95  B

BASES
WM-08 8cm diam magnetic £9.95    A

WM-14B 14cm diam magnetic £12.95  A

W-3HM Hatch mount £14.95  A

ECH Cable kit £10.95  B

NOTE: All antennas have PL-259 ends. Mag mounts

have cable attached. Hatch mount needs ECH cable.

WGM-270

This is the most amazing

antenna we have seen in

years. For optimum

results take a wire

around 1/5th wave long,

bend into square loop

(14ft on 20m = 3.5ft

square) and attach to

MFJ-936B. Result: Ultra

low indoor noise and

VK, ZL & W all on SSB!

That’s what we

achieved in one day’s

operation! 20m loop

works on 15m as well.

Now In Stock. Great for QRP

and portable as well. £229.95 B

SPECIAL
OFFER

SPECIAL OFFER

Watson
Mobile Antennas

bhi
DSP Equipment

NES10-2 Combined
speaker and program-
mable DSP unit.
Offers dramatic noise
reduction, even
reduces annoying het-
rodynes. Power On/Off switch with audio
bypass, 8 Ohms, 8 filter settings, 3.5mm
plug, 12-24V DC. £99.95 B
NES-5 £79.95    B
DSP Speaker Basic Plug & Go model

NEIM-1031 £129.95  B
Noise Eliminating In-Line Module with DSP

1042 £19.95    A
Switch box allowing up to 6 items to connect

to one bhi speaker/module.

NEDSP-1061 £89.95    B
Small DSP PCB module for retrofitting into rigs

NEDSP-1062-PCB £89.95    B
Amplified DSP module to insert in speaker path

NEDSP-1062-KBD £99.95    B
As NEDSP-1062 but with small keyboard

NCH £34.95    B
ANR Noise Cancelling headphones

bhi NES10-2 MkII



SGC
External Auto ATU’s

SG-239 £189.95   C

SG-231  £349.95   C

SG-237 £299.95   C

SG-230 £339.95   C

SGC SG-231

1  60MHz. 3  100W pep

(50W CW). Min wire length,

7m. 50 Ohm feed. Needs

12V at approx 900mA.

£349.95 C

Icom
External Auto ATU’s

AH-3 £479.99   C

SG-235  £749.95   C

Alinco
External Auto ATU’s

EDX-2 £289.95   C

MFJ
Internal Auto ATU’s

MFJ-993

£249.95 C

*Auto ATU with digital data

display *1.8-30MHz *Long

wire, coax & balanced line

*300W SSB, 150W CW 

*Cross needle metering

MFJ-991 £209.95   C

MFJ-994  £349.95   C

SGC
Internal Auto ATU’s

MAC-200 £259.95   C

SG-237PCB  £279.95   C

SG-211 £189.95   C

Yaesu
Internal Auto ATU’s

FC-20 £249.95   C

FC-30  £249.95   C

FC-40 £239.00   C

Icom
Internal Auto ATU’s

AT-180 £349.95   C

Kenwood
Internal Auto ATU’s

AT-50 £319.95   C

NEW STOCK

& OFFERS

Antenna
Accessories

Cushcraft
HF Antennas

Diamond
HF Antennas

Radio Works
HF Antennas

Hustler
Base Antennas

Butternut
Antennas

Carriage Charges:  A=£2.75, B=£6, C=£10Carriage Charges:  A=£2.75, B=£6, C=£10

MA5V £239.95   C

A3-S £469.95   D

A3-WS £379.95   D

A4-S £569.95   D

R-8 £469.95   C

R-6000 £329.95   C

MA5B

£369.95   C

Covers five popular HF bands and the 6m band. Low
angle radiation makes it ideal for DX work.
Outperforms dipoles for long distance contacts and
compares favourably with beams located 10m+ above
ground.
*Bands: 3.5 -50MHz *Power: 200W *VSWR: Better than 1.5:1
*Socket: SO-239 *Height: 4.6m 
*Radials: 1.8m rigid adjustable £239.95 C

CW-160 £129.95   C

CWS-160 £119.95   C

CW-80 £89.95     C

CWS-80  £109.95   C

Buddipole
Products

Super
Antennas

High Sierra
Mobile Whips

6-BTV £229.95  C

5-BTV  £199.95  C

4-BTV £169.95  C

HF-2V £229.95  C

HF-6V  £299.95  C

HF-9V £349.95  C

W3-BP £199.95  B

W3-MBP £199.95  B

W3-BS £134.95  B

MP1-SA £139.95  B

MP2-SA £199.95  B

MP-80M £29.95    A

HS-1800/PRO

£379.95  C

SIDEKICK  

£249.95  C

NEW
MANSON SDC-2010

Mini auto ATU 1.8 - 30MHz  1.5 - 200W PEP primari-

ly for long wires - non waterproof. 12V DC

1.8 - 60MHz 100W PEP. A great random wire tuner

that you can use outdoors. 12V DC

1.8 - 60MHz 100W PEP. Great for mounting outdoors

and feeding long wire. Waterproof. 12V DC

1.8 - 30MHz 200W PEP. The original design that han-

dles end fed or coax unbalanced. Waterproof. 12V

1.8 - 28MHz. A hunky 120W PEP tuner that handles

whips or wire longer than 2.5m. Waterproof.

3.5 - 54MHz. A hunky 120W PEP tuner that handles

long wires. Great outdoor design. Waterproof.

1.8 - 30MHz 150W long wire tuner designed for use

with DX-70 transceiver. Waterproof.

1.8 - 30MHz auto ATU. Similar to MFJ-993 but no digi-

tal display. Works with any HF transceiver. 150W PEP

1.8 - 30MHz high power auto ATU. 600W PEP / 300W

CW. Tunes wire, coax and balanced feed. 

1.8 - 60MHz 200W PEP. Wire, coax and balanced

feeder. Features auto antenna switching. 

1.8 - 60MHz 100W PEP. Same as SG-237 but without

housing for building into your own housing.

1.8 - 60MHz works off internal dry cells. Zero drain

wait state. 60W PEP. Ideal for portable (Min 1W).

1.8 - 60MHz 100W matched for FT-100/Ft-847. Desk

top unit to match transceivers. Coax systems only.

1.8 - 60MHz 100W. Designed for use with 

FT-857/FT897. Coaxial input / output.

1.8 - 60MHz 100W. New waterproof ATU designed for

use with FT-897 / FT-857 and mobile operation.

1.8 - 54 MHZ ATU designed for IC-706. Plugs directly

into transceiver for seamless operation. Coax only.

1.8 - 30 MHZ 100W ATU specifically designed for

use with TS-50 transceiver. Coaxial only. 

5-band 2 El mini

beam. 20m - 10m

2kW. Elements 5.2m

Turn radius 2.7m.

(Dipole on 17/12m)

5dB gain 

The classic 20, 15, 10m  3-el beam. 2kW 8dB gain.

8.45 el. Turn radius 4.72m. F/B ratio 25dB.

Dual Band 3 el. beam for 17m & 12m. 2kW. El length

7.66m. Turn radius 4.4m. Gain 8dB. F/B ratio 25dB.

Tri-band 4 element Yagi. for 20m - 10m. DXers delight.

2kW . 8.9dB gain F/B 25dB. Turn radius 5.49m

8-band vertical 40m - 6m. No separate radials need-

ed. 1.5kW. Height 8.7m

6-band vertical 20m - 6m. No separate radials need-

ed. 1.5kW. Height 5.8m. Great small garden ant.

Vertical  5-band 20m - 10m. No separate radials

needed. 250W. Self-supporting. 4.48m tall.

Compact 8-band 160m - 10m dipole with 22ft verti-

cal radiating feeder. 1.5kW. Balun fed. 133ft long.

8-band 160m - 10m dipole with 22ft vertical radiat-

ing feeder. 1.5kW. Balun fed. 265ft long.

7-band 80m - 10m dipole with 22ft vertical radiating

feeder. 1.5kW. Balun fed. 133ft long.

Compact 7-band 80m -

10m dipole with 22ft

vertical radiating feed-

er. 1.5kW. Balun fed.

133ft long.

G5RV Plus      £59.95 C

Rugged 2kW balun matched G5RV

with 102ft element and 31ft ladder

line. Requires ATU. Made in USA

* Cigar Plug-in DC adaptor

* 1.5 - 12V DC 1.5 Amps

* Stabalised and protected.

* 7 - way DC adaptor set.

* Matches most Yaesu / Alinco

sockets.

* Works from 12 V or 24 V

vehicle systems.

£9.95 A

Dipole Bits
Kevlar Strong 400lb strain  line 200ft £22.95 A

FW-PVC-50 50m clear PVC 2mm wire £39.95 A

Flexweave 50m multi-strand 2mm wire £29.95 A

HDCW 50m hard drawn 16g copper £14.95 A

Insul-8 Black ribbed insulator £0.99 A

WDC-50 SO-239 dipole centre insulator £6.49 A

Egg-l Large ceramic egg insulator £4.99 A

Egg-m Medium ceramic egg insulator £2.15 A

Egg-s Small ceramic egg insulator £1.75 A

WS-2580 25pcs 3” ladder line spacers £9.95 A

Diamond 50 Ohm Balunas
BU-50 1:1 1.7MHz 40MHz  1.2kW £26.95 A

BU-55 1:1 3.5MHz - 75MHz 500W £34.95 A

Antenna Traps (pairs)
TR-200-14 200W bands 10m - 20m £44.95 B

TR-200-10 200W 10MHz £47.95 B

TR-200-7 200W 7MHz £49.95 B

TR-200-3.6 200W 3.6MHz £53.95 B

TR-1000-14 1kW bands 10m - 20m £59.95 B

TR-1000-10 1kW 30m £61.95 B

TR-1000-7 1kW 40m £64.95 B

TR-1000-3.6 1kW 80m £73.95 B

German Made  High Quality Baluns
HB-1-200 1:1 3.5 - 30MHz 200W £25.95 B

HB-4-200 4:1 3.5-30MHz 200W £25.95 B

HB-6-200 6:1 3.5 - 30MHz 200W £25.95 B

HB-1-1 1:1 3.5 - 30MHz 1kW £34.95 B

HB-4-1 4:1 3.5 - 30MHz 1kW £41.95 B

HB-6-1 6:1 3.5 - 30MHz 1kW £41.95 B

Remote 4:11.5kW  Balun
REM-BAL For coax to ladder line match £45.95 B

Patch Leads
WPL-70 V low loss 75cm PL-259 £6.95 A

WPL-50 Standard 50cm PL-259 £2.99 A

WPL-50BNC BNC version of above £2.99 A

HQ-66 66cm RG-213 PL-259 £4.99 A

HQ-10m 10m long PL-259 £14.99 A

80 - 6m 6-band vertical. 7.3m tall 1kW. Can be used

at ground level with earth stake. Ideal small gardens

80 - 10m 5-band vert. 7.64m tall 1kW. Can be used

at ground level with earth stake. Ideal small gardens

40 - 10m 4-band vert. 6.52m tall 1kW. Can be used

at ground level with earth stake. Ideal small gardens

80 / 40m high performance vertical. 1kW PEP 9.75m

tall. Self supporting for ground mount use.

6 band vertical 80-40-30-20-15-10m. 2kW. 7.9m tall.

Use own radials or ground mount.

9-band 80 40 30 20 17 15 12 10 6m vertical 1kW

7.9m tall. Use radials or ground mount

HF Portable at its Best

40m - 2m adjustable dipole. 250W and max length

of 4.65m. Packs down to 65cm approx.

Sames as W3-BP but packs even smaller. 

40m - 2m vertical is half a Buddipole. Ideal for QRP

and rucksack - as used by Peter Waters G3OJV.

Peter Waters says: I think these prod-

ucts are great. Superbly engineered and very

efficient. Options include adaptor for dipole to

decorators pole £6.95, Field tripod £89.95,

2.45m telescopic mast £49.95, mini tripod for

Buddistick.

Screwdriver style adjustable HF QRP whip 40m -

70cm. 150W PEP. Max extended 185cm approx

Electrically tuned version of the above. Requires

around 9V - switch control box not included. 

Add on 80m coil to extend the LF coverage of the

MP1 and MP2.

The ultimate mobile whip. Electrically

tuneable 80m - 6m 1kW PEP Includes

switch box and 12V cable. Massive 2”

coil. Made in USA. Superb!!

Available in Black or Grey.

Get mobile on all bands from 80m to 6m in 

minutes. This compact screwdriver antenna

comes with cables and control box. Designed to

go on our 3-way magnetic mount (£39.95 extra) it

is an amazing performer and only 1.37m 

maximum! Available in Black Only.

As used by Peter

Waters G3OJV/M

POCKET MORSE READER
MFJ-461
Reads CW

Just hold near

receiver speaker

£84.95 B
That’s right - just hold this self-contained decoder near your speaker

and see the text scroll across the screen. Absolutely amazing

SG-2020ADSP QRP 20W HF Radio
160m - 10m

0.1 - 20W

Full DSP

Diecast Chassis

£589.95 B
Perfect for QRP. SSB / CW and

DSP processing. Passband down

to 100Hz. Built-in SWR meter and

electronic keyer. Max Tx drain 4A. 

Size 15 x 6.5 x 18cm. 680g.

DIAMOND CP6
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Introducing You to Hobby Radio

In Next Month’s Radio Active...

Plus all the usual

features packed with information

for the radio enthusiast...

RADIO ACTIVE July issue
ON SALE 17th June 

Radio Active is published on the
third Friday of each month -

available from all good
newsagents or direct by calling
0870 224 7830 priced at only

£2.85.

Military Matters
Special
International Festival of the
Sea Monitoring

Tried & Tested
New Goodmans DAB clock
radios

What DAB?
High Street Buyers Guide

Airband Listening
Airshow Dates & Frequencies

All in a Life’s Work
Join Harry G3LLL at his work
bench

Britain’s No.1   
 
 
 

  
  

    
  

 

CRAMMED FULL TO BURSTING WITH ESSENTIAL INFO FOR ANY RADIO
ENTHUSIAST - CAN YOU REALLY AFFORD TO BE WITHOUT IT?

July 2005 Issue On Sale 23 June 2005 - £3.25 - Miss it! Miss out! 
Short Wave Magazine - The ONLY choice!

Whether you are brand new to the hobby of radio monitoring 
or a seasoned DXer, there is something in Short Wave Magazine
for you every month!

Coming up in July 2005 SWM
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� FREE 32 page Airband Supplement with RIAT Show Guide!
� AOR SR2000 25MHz - 3GHz ultrafast FFT Receiver with display

reviewed
� Scanning Special
� Airwave - Digital Communications
� Computers & Radio Part 3 - Jack Weber 

investigates digital recording
� SWM Radio Clubs Directory - Find That Club Near You
� Plus! Regular coverage of Scanning, Airband, Broadcast, Satellite

Newsfeeds, Weather Satellites, DXTV, Data Modes and h.f. Utilities.
� Keep on top of the world of monitoring with SWM.

...plus our regular six page Broadcast Section and much more.
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Another month, another PW
is here for you to enjoy! Filled
with something for everyone
this month’s issue will give
you plenty of radio reading to
submerse yourself in. The
front cover photo shows the
FT-60 being ‘modelled’ by
Graham Barlow M0GAB,
but can anyone recognise the
background shot of a very
famous stretch of shingle
beach in Dorset? Let us know
and whilst doing so tell us
about your Amateur Radio
exploits, interesting stories,
hints and tips or project ideas.
Design: Bob Kemp
Photograph: Tex Swann
G1TEX/M3NGS

Cover subject

15 Doing It By Design 
Join Tony Nailer G4CFY at his designer’s desk, as he
looks at singly balanced mixers with a balance of technical
discussion and practical projects.

18 The KRC-T-2 Kit Review 
Tex Swann G1TEX/M3NGS has been busy in his shack,
building and testing the KRC-T-2 frequency counter kit.
Find out how he got on and how the unit performed by
reading his review.

22 Radio Basics 
This month Rob G3XFD looks at some of the problems
readers have encountered regarding suitable high tension
power supplies for the 1CP1 one inch oscilloscope tube
project. 

27 Yaesu FT-60 Review 
The latest Yaesu dual-band hand-held transceiver is put to
the test by Kevin Nice G3UNR, Editor of our sister
publication Short Wave Magazine, as he takes some time
out to find out how this newcomer to the market
performs.

30 The Sutton Project Part 3
Tim Walford G3PCJ concludes his project by describing
the Montis transmitter that’s designed to provide double
sideband supressed carrier transmission. Now you have
the completed project, you have no excuse not to build
one!

34 Multi-Band Antenna
Colyn Baillie-Searle GD4EIP shows you his design for a
three-band antenna that needs little or nothing extra in the
way of test equipment to set up.

38 A Useful FM Multitester
Although first published in the late 1970s, Rob Mannion
G3XFD feels that this project still deserves a place in
today’s Amateur Radio shack, introducing it as an
extremely useful piece of test equipment. Go on, have a
go, build one for yourself!

44 Carrying on the Practical Way
Iron out your printed circuit board problems with George
Dobbs G3RJV as he describes the ‘Press-n-Peel’ method
of preparing your own project boards.

50 Antenna Workshop
David Bulter G4ASR takes some time off from
monitoring the v.h.f. bands to share his ideas for spacing,
stacking and baying of v.h.f./u.h.f. Yagi antennas

Page 18

july
features

store
book 

Page 60 - The biggest and best selection
of radio related books anywhere! 



Practical Wireless, July 2005

8 Guest Keylines
This month Rob G3XFD steps down from his Editor’s chair to allow RSGB General
Manager Peter Kirby G0TWW to respond to Keylines from the June issue of PW. It’s
an interesting read and one that’s bound to get you all talking, so make sure you read it!

9 Amateur Radio Waves
You can have your say! There’s a varied and interesting selection of letters this month
as the postbag’s bursting at the seams with readers’ letters. Keep those letters coming
in and making ‘waves’ with your comments, ideas and opinions.

10 Amateur Radio Rallies
A round-up of radio rallies taking place in the coming months.

11 Amateur Radio News & Clubs
Keep up-to-date with the latest news, views and product information from the world
of Amateur Radio with our News pages. Also, find out what your local club is doing in
our club column.

54 VHF DXer
‘Sporadic-E and Moonbounce contacts form the basis for David Butler G4ASR’s
regular look at the activity on the v.h.f. bands this month. 

56 HF Highlights
Carl Mason GW0VSW reports that although the h.f. bands may have appeared to be
‘dead’ in places the reports he’s received prove that with a little perseverance the
contacts are there to be heard!

58 Databurst
An alternative to Voice over Internet Protocol operating is eQSO. Join Robin
Trebilcock GW3ZCF as he looks at this free service.

60 Book Store
If you’re looking for something to complement your hobby, check out the biggest and
best selection of radio related books anywhere in our bright and comprehensive
revamped Book Store pages. 

64 Bargain Basement
The bargains just keep on coming! Looking for a specific piece of kit? Check out our
readers’ ads, you never know what you may find!

68 Subscribe Here
Subscribe to PW and/or our stable-mates in one easy step. All the details are here on
our easy-to-use order form. 

69 Topical Talk
Interesting ideas for encouraging newcomers to Amateur Radio suggested by PW
reader Bob Jones GW4FCV are discussed, together with letters submitted for
publication. 

Our Radio Scene reporters’
contact details in one easy
reference point.
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VHF DXer
David Butler G4ASR
Yew Tree Cottage
Lower Maescoed
Herefordshire
HR2 0HP
Tel: (01873) 860679
E-mail: g4asr@btinternet.com

HF Highlights
Carl Mason GW0VSW
12 Llwyn-y-Bryn
Crymlyn Parc
Skewen
West Glamorgan
SA10 6DX
Tel: (01792) 817321
E-mail:
carl@gw0vsw.freeserve.co.uk

Data Burst
Robin Trebilcock GW3ZCF
15 Broadmead Crescent
Bishopston
Swansea 
SA3 3BA
Tel: (01792) 234836
E-mail:
robin@broadmead.eclipse.co.uk

In Vision
Graham Hankins G8EMX
17 Cottesbrook Road
Acocks Green
Birmingham
B27 6LE
E-mail: g8emx@tiscali.co.uk

july
regulars

author
info

As this issue of PW was going to press the Dayton Hamvention in

Ohio, USA was drawing to a close and thanks

to Roger Hall G4TNT we have received

some exciting news of two new transceivers

from radio ‘giants’ Icom and Yaesu. 

The main event of the show was the

launch of the new Icom IC-7000 featuring all

sorts of innovations including two d.s.p., digital i.f. filters, two

manual notch filters, a digital voice recorder, a 2-mode band

‘scope and a 2.5-inch TFT display that also acts as a TV. 

Yaesu meanwhile had on show all three model variations in

the 9000 range. The FTDX-9000 is  said to be a ground

breaking h.f./50MHz Elite Class Transceiver featuring unmatched

close-in dynamic range, flexible selectivity choices due to its

advanced 32-bit d.s.p. filtering, a high-resolution TFT display and

high power 200 and 400W versions will

be available!

At the time of going to press it was

unconfirmed as to when or if the new

Icom and Yaesu radios will be available

for the UK market and at what cost. So,

keep an eye on PW, the Icom UK Ltd. and Yaesu UK Ltd.

websites for the news as it happens!

See next month’s issue for a round-up and more 

in-depth look at these and other Dayton Delights!

STOP PRESS!



In last month’s edition of PW the editor Rob G3XFD
made a number of observations about the RSGB. The
Society, he said, “suffers from a not invented here

syndrome”. That we saw ourselves as a “semi
professional, almost academic body” and that instead
of concentrating on our own self interests we should
concentrate on the hobby’s future. He further observed
that the RSGB was a large commercial organisation,
expensive to run and the interests of Radio Amateurs may
be better served if it operated from elected officer’s homes
without any paid staff whatsoever. On reading Rob’s
editorial I didn’t recognise his view of the Society, and in
telling him so he invited me to reply via Keylines. 

So What Exactly Is The RSGB Today? First and
foremost the RSGB is a membership based Society. It
represents the interests of all UK licensed Amateurs. It’s
run by Radio Amateurs for Radio Amateurs and its primary
role is one of representation.

There are nearly 2000 volunteers who give their time
free of charge to the Society. In rough terms that means
for every 25 licensed Amateurs in the UK there is at least
one RSGB volunteer looking after their interests.

What do these people do? They teach the Radio
Communications Examination syllabus, they run the
examinations, they sort and distribute your QSL cards, they
read the news, they are members of the Regional teams,
they are EMC and Planning advisors, they co-ordinate the
Repeater and Packet networks, they run the contests, they
are members of specialist committees, they represent your
interests by attending meetings in this country and around
the world. They are Radio Amateurs first, and they make
the time and effort to put something back into the hobby
that they enjoy.

Does the RSGB represent your interests? Yes, we
do! Look at our most recent successes, the introduction of
the 7MHz (40m) band extension at least six years earlier
than the deadline set by the World Radio Conference
2003 (WRC03). There’s access to 5MHz, and the robust
defence of the spectrum from the introduction of PLT
technology and going back just a few years the LF
allocation at 136kHz.

And what of the latest threat to the hobby? 
– deregulation? There’s much talk and criticism of the
RSGB that we do not support the Ofcom proposal to
introduce a free ‘licence for life’. How can we not
support a free life-time licence? It’s not the
introduction of such a licence that is of concern. Instead it’s
the long term threat to the hobby from any form of
deregulation and the effects it will have on Amateur Radio
that is the worry.

You will see when Ofcom’s long awaited consultation
on the Future of Amateur Radio Licensing is published
that they continue to link a ‘life-time’ licence with
deregulation. While they continue to do this, we will
continue to be robust in our arguments against such a
move. 

Do you need the RSGB? Yes you do! Much is said
and written about maintaining standards. If the RSGB had
not taken on the running of the Radio Communications

Examinations when the City and Guilds pulled out, we
would not have any Amateur Radio examinations in the
UK today. Also, there is an increasing number of countries
around the world who, rely on the RSGB to provide their
examinations.

It’s doubtful that there would be a Repeater and
Packet network if the RSGB did not carry out its co-
ordination role. There certainly would not be Special Event
Callsigns, or Contest Callsigns or a QSL Bureau.

Does the RSGB promote the hobby? Yes it does.
The Foundation licence, an RSGB initiative has introduced
over 11000 people to Amateur Radio since its introduction
in 2002, this licence is the envy of the world and more and
more countries are adopting it. Additionally, GB4FUN
which is partially supported by voluntary donations from
RSGB members has visited over 250 schools since it was
commissioned in 2002.

The RSGB regional teams are in attendance at almost
every Amateur Radio event large or small across the UK
and Regional Managers and their deputies have visited
over 150 Amateur Radio clubs this year alone. The Society’s
charitable arm the Radio Communications Foundation
(RCF) is working hard to promote radio communications to
the general public. And again from voluntary donations
the RCF supports bursaries and other ventures in the
promotion of the hobby. 

We actively support, alongside Amsat UK, the Amateur
Radio International Space Station project which gives
children and young adults the opportunity to talk to the
crew of the space station via Amateur Radio.

Are we promoting and encouraging people to have a
go at Amateur Radio? I think we are!

Is the RSGB a commercial organisation? Not in the
true sense. We budget to break even annually and we
produce books and sell advertising space to subsidise our
representative work. All income generated by the Society is
ploughed back into Amateur Radio in one way or another.

Do we need a headquarters manned by paid
staff? Yes we do! The RSGB is an internationally
recognised representative organisation with a membership
of over 26000 licensed Radio Amateurs. We are a service
provider, the headquarters team which numbers 25 full and
part time staff support all the volunteer work and carry out
much of the detailed administration required to support
such an organisation.

Yes, there are Societies in the world that are run by
their elected officers from their homes. But most of these
societies are in countries where the holders of Amateur
Radio licenses are counted in hundreds, not thousands and
they provide none of the services or the level of
representation enjoyed by the UK amateur.

Finally, I would like to thank Rob and his team at PW
for giving me this opportunity to tell you just what the
RSGB is today. I hope it makes you see the Society in a
different light. Do we need your support? Yes we do. The
RSGB membership costs the equivalent of 11p per day -
that buys you less than two and a half pages of this PW
magazine you are reading!

Peter Kirby G0TWW

Just some of the services 
Practical Wireless offers to readers...

Subscriptions
Subscriptions are available at £33 per annum to

UK addresses, £41 Europe Airmail and £50 RoW

Airmail. Joint subscriptions to both Practical

Wireless and Short Wave Magazine are

available at £62 (UK) £75 Europe Airmail and £93

RoW Airmail.

Components For PW Projects
In general all components used in constructing

PW projects are available from a variety of

component suppliers. Where special, or

difficult to obtain, components are specified, a

supplier will be quoted in the article. 

Photocopies & Back Issues
We have a selection of back issues, covering

the past three years of PW. If you are looking

for an article or review that you missed first

time around, we can help. If we don’t have the

whole issue we can always supply a photocopy

of the article. See page 72 for details.

Placing An Order
Orders for back numbers, binders and items

from our Book Store should be sent to: PW

Publishing Ltd., 

Post Sales Department, Arrowsmith Court,

Station Approach, Broadstone Dorset BH18

8PW, with details of your credit card or a

cheque or postal order payable to PW

Publishing Ltd. Cheques with overseas orders

must be drawn on a London Clearing Bank and

in Sterling. Credit card orders (Access,

Mastercard, Eurocard, AMEX or Visa) are also

welcome by telephone to Broadstone 0870 224

7830. An answering machine will accept your

order out of office hours and during busy 

periods in the office. You can also FAX an order,

giving full details to Broadstone 0870 224 7850. 

The E-mail address is

clive@pwpublishing.ltd.uk

Technical Help
We regret that due to Editorial time scales,

replies to technical queries cannot be given

over the telephone. Any technical queries by E-

mail are very unlikely to receive immediate

attention either. So, if you require help with

problems relating to topics covered by PW,

then please write to the Editorial Offices, we

will do our best to help and reply by mail.

The Editor steps aside this month to allow the Radio Society of Great Britain’s General
Manager Peter Kirby G0TWW space to reply to the June issue Keylines editorial. 

GUEST
keylines

practical wireless
services
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Attracting Young People
Dear Editor
Ken Smith G3JIX (letters May PW) makes some

interesting points about attracting young people into
Amateur Radio, especially with reference to the

Amateur Astronomy Society. I agree with Ken, there are
technically minded youngsters out there, albeit a small

minority. But they have always been a small minority! The
question is, how do we engage them in Amateur Radio?

The promise of ‘world wide communication’ is not going to wash in
the Internet era! And young people are just not going to walk into the
local radio club which, let’s face it, is usually akin to a ‘Gentleman’s
Club’, populated by generally civilised ‘old men’. Although, I don’t
consider myself old at 58, to the average 12 year old - I’m history!

One of the most potent recruitment tools we have is PW itself.
Amateur Radio has got to be promoted as a scientific/technical ‘hands
on’ practical hobby in order to appeal to these technically minded
youngsters.

To this end, I would like to see the monthly issues of PW appear in
every Secondary Education School library. Personally, I would be quite
happy to see an increase in the cover price of the magazine to achieve
this, and or a fund for donations. So, what about it PW readers?
Bob Jones GW4FCV
Blackwood, Gwent

Editor’s reply: Thanks for your support Bob! As a magazine
available ‘off the shelf’ I agree we play an important part in
promoting the hobby. Many readers (I do it myself) ensure old
copies of PW are left at Doctor’s and Dentist’s surgeries, etc.,
for others to read. It’s effective, and one Dentist I know of,
who is also an Amateur himself, often has one-way
‘conversations’ with patients he has discovered have an
interest - through the presence of PW in the waiting room. For
further discussion and ideas on this topic, please join me on
this month’s Topical Talk, on page 69.

amateur radio
waves

The Star Letter will receive a voucher worth £20 to spend on items
from our Book or other services offered by Practical Wireless. 

A great deal of correspondence intended for ‘letters’
now arrives via E-mail, and although there’s no

problem in general, many correspondents are
forgetting to provide their postal address. I have to

remind readers that although we will not publish a full
postal address (unless we are asked to do so), we require it if the

letter is to be considered. So, please include your full postal address and
callsign with your E-Mail. All letters intended for publication must be clearly
marked ‘For Publication’.   Editor

� Keep your letters coming to fill PW’s postbag

Letters Received Via E-mailLetters Received Via E-mail

Antennas To Go 
& G2BCX Yagi
Dear Rob
I was most pleased to see in the new
Antennas To Go! supplement, a reprint
of the G2BCX 16-element 144MHz
Beam. The late Fred Judd G2BCX
could always be relied upon to produce
excellent designs, which performed
very well, yet were practical in all
ways.

When the design was first
published, (way back, early in my log
book!) I intended to try one but never
got around to it! I wonder how many
are in use today?

The WSJT programmes by Joe
Taylor K1JT (JT65, etc ) have now
made it possible for Amateurs with
modest ‘Tropo’ stations to make Earth-
Moon-Earth (EME) contacts. It would
seem this antenna would make an
excellent choice to obtain a significant
increase in performance, being
comparable with a 4 x 9 element Yagi
stack but being easier to mount and
feed, also having lower wind
resistance.

I see that a regular advertiser in PW
has the ZL 12-element beam listed.
Will the 16-element version also
become available? Failing that, a kit of
parts - perhaps from Sandpiper? (got to
support the Welsh industry!).

Regards to everyone at PW.
Ron Harris GW8DUP
Llansamlet, Swansea

Editor’s comment: I’m pleased
indeed that you, and other
readers have enjoyed seeing the
G2BCX design again Ron. The
latest antenna supplement
provided me with much work
(and pleasure) as I was
determined to provide readers
with a selection of designs they
would enjoy. Thanks to the
superb efforts of our Art
Department (who had to do a
great deal of very difficult
scanning in of pre-digitally
published articles) it worked well.
It’s my hope that readers will also
be able to use the articles as a
reference source. And as I’m
enjoying using their 70 and
144MHz delta beams - let’s hope
Sandpiper will take the hint and
come up with some kits! Are you
receiving us Sandpiper?

Swedish Feature & Long
Letters!
Dear Rob
I’m writing to you in reference to the
article Amateur Radio in Sweden by
Henryk Kotowski SM0JHF. The
enjoyable item featured  Morgan
SM6ESG (photograph on page 38).
Morgan is well known in the
microwave world with many ‘firsts’,
he’s always around if there is a lift.
Morgan came to G on holiday a few
years ago meeting as many microwave
enthusiasts as he could and stayed at
my QTH with his SAAB car (he had
almost rebuilt it).

Morgan’s car was fitted out like a
shack and also had his bed fitted inside!
However, I ensured our guest slept in
our house and not in the SAAB.
Incidentally, I think more people should
know of the Scandinavian Activity
night on Tuesdays. 

Finally, if you do have room in the
letters pages for this Rob, I must be
honest and say that some of the letter’s
in PW have been far too long recently.
They’re full of waffle and by the time I
get to the end - I have forgotten what
it’s all about at the start!
Regards,
John Tye G4BYV
Dereham, Norfolk

Editor’s comment: Thanks for your
feedback John. I fully agree with you
regarding the length of letters. Our
problem is that most of the long
letters actually contain much
thought provoking material. Please
join me in Topical Talk, page 69 for
further comment and suggestions.

Boat & Aircraft Radio
Dear Editor
Having just read your editorial, (June
PW Keylines, page 8, it doesn’t
surprise me in the slightest that you are
the only member of the RSGB in the
PW office.

Although I’m a member of the
Society at present, I have left it on two
occasions. Some years ago I had cause
to seek the assistance of the RSGB
regarding a planning matter. The
information I received pertained to
England and English law. On querying
the information I had received, I was
informed that “Scotland being part of
England, the same regulations applied”.
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Although I am not a separatist or
anything near it, you can imagine my
reaction to that comment!

In recent months I have twice
written to the RSGB President and
General Manager regarding Ofcom.
To date I am still awaiting an
acknowledgement. It’s my view that
the RSGB is far too bureaucratic with
too many committees and is not
‘member led’.

I sincerely hope that someone
with a degree of responsibility
within the RSGB takes due note of
the many valid and worthwhile
points made in the June Keylines.
Colin Topping GM6HGW
Newport on Tay
Fife, Scotland

Editor’s comment: Peter Kirby
G0TWW, the RSGB General
Manager, has taken up my
invitation of a Guest Editorial
in this issue. Please see page 8
for his reply to my June
editorial.

Demise of 27MHz 
CB Radio
Dear Editor
I agree entirely with Ian Philips’
(letter, page 9, May 2005 PW)
regarding the demise of 27MHz
CB. There is another aspect to this:
EU integration would expect the
alignment of all member country’s
CB bands for example, such is the
claustrophobic ‘control freakery’ of
the EU in general. This is a large
factor in the removal of higher ‘UK
only’ frequency band, which would
leave only the CEPT ‘EU’
allocation.

We should also consider that the
EU is lobbied very extensively by
big business and they want the use
of more and more frequencies. Note
the vehicle applications now
encroaching on previously protected
Amateur Bands.

In all this, of course, I don’t need
to understate, that it will lead to the
vast majority of the spectrum being
totally deregulated, allowing market
forces to dictate what use ‘wins out’.
Chaos will no doubt ensue, but alas,
the incompetents in government don’t
care, as long as they save money plus
who knows what else was passed in
‘brown envelopes’, etc. That reminds
me, where did I put that passport
application?

As Ian says, the radio spectrum is
a natural resource, but if the
government could tax fresh air we all
know what would happen. So, in the
interests of protecting the hobby radio
spectrum I would urge all CB users
and Amateurs to consider using the
11m band as much as possible to
highlight this point to make a suitable

protest (legally, please!). In fact get
using all available bands. The old
axiom should then pertain possession
is nine tenths of the law. Moral of the
story: Use it or lose it!
Mike Hall
Worksop
Nottinghamshire

Thanks Yaesu UK!
Dear Editor
I have good reason to commend
Yaesu UK. Recently I had cause to
contact them as I am the owner of a
VX2. Through my actions I broke the
belt clip, when I sat down before
removing the rig.

I sent Yaesu UK an E-mail asking
how much a replacement would be.
But within four days I received a
replacement part free of charge. It’s
not often customers receive service
like that. Thank you Yaesu UK!
Gareth Drinkwater M3IIY
Swindon, Wiltshire

In Praise of
Germanium Transistors
Dear Editor
It had to happen, no sooner praise
then silence...the old Lasky’s Perdio
went quiet! In all honesty there had
been a gremlin in the r.f. stages for
about 25 years which, with a tap
would go away for a long time, and
never showed up with back off, with
the case and p.c.b. removed!

However, on this occasion some
gentle pressing on the p.c.b. around,
and on, the Jackson ‘OO’ twin gang
tuning capacitor showed up the
problem. Without even having to
resort to a soldering iron, I worked out
that, of the three mounting screws for
the tuning condenser, there was only
one earthing point, via one screw head
to the p.c.b. track (no washer used).

Some gentle rubbing with a
cheap plastic fibre abrasive scouring
pad removed 30 years of oxidisation
on the copper track round the screw
hole, and with a lock washer fitted all
is working reliably!

How this kitchen radio has
survived working this long between
the bread bin and the steamy oven hob
beats me! So two thoughts should be
borne in mind when trouble shooting;
go back to basics and visually check
any connection relying on screw to
metal, or copper to copper, etc.

Even 13A plug top pins dull with
age and torches take on a new lease of
life with clean connectors. So, keep a
handy fibre abrasive pad in the
toolbox! They can be easily found in
bargain ‘Pound’ shops or on market
stalls.
Graham Bedwell G3XYX
Wokingham
Berkshire

June 12
The Elvaston Castle National Radio Rally 
Website: www.elvastonrally.co.uk
The Elvaston Castle National Radio Rally will be held at Elvaston Castle. There will
be a craft show, giant flea market, grand Bring & Buy, Children’s entertainment
and much more. Parking is £6 for cars and £12 for coaches and this includes entry
to the rally. There is on-site catering and licensed bar facilities.

June 19
The Annual Newbury & District Amateur Radio Society’s Car Boot Sale
Website: www.ndars.org.uk
The Boot Sale is taking place at the Ackland Memorial Hall, near Thatcham,
Berkshire. Directions and a map can be found on the club’s website, see above.

June 19
Worthing & District Amateur Radio Club’s Summer Rally
Contact: Jim G4XRU
Tel: (01273) 473505
Website: www.wadarc.org.uk
To be held at Newhaven Fort Museum from 1030 till 1430. A special entrance fee
of £2.50 has been agreed, which will also give amateurs access to all other Fort
facilities, including GB2NFM and the display of radio equipment from the past.

Tables are provided at £15 for traders and £10 for private sellers and clubs.
Tables must be booked in advance. Any profits from the rally will go towards
enhancing the radio museum display at the Fort. Newhaven is in Sussex, midway
between Brighton and Eastbourne, and the Fort is well signposted from the centre
of the town. 

This date is also the date of the London to Brighton charity bike ride, so traffic
may be heavier than normal. It is also Father’s Day, so what better way than to
spend it with the family at the Fort Museum, taking in the rally and the spectacular
views across the Channel. An impressive day out! 

June 19
East Suffolk Wireless Revival
Contact: John Quarmby G3XDY
Tel: (01473) 717830
The East Suffolk Wireless Revival takes place at 0930 at the Suffolk Showground,
Felixstowe Road, Ipswich. There will be ample car parking and well signposted
access. The main attraction will be the radio car boot sale. In addition, there will be
a Bring & Buy, book stall, h.f. station and local club stalls, as well as food and
refreshments.

*June 26
The West of England Radio Rally
Contact: Shaun G8VPG
Tel: (01225) 873098
Website: www.westrally.org.uk
The West of England Radio Rally is to be held at The Cheese & Grain Venue,
Market Yard, Frome, Somerset. Doors open 1000 till 1600. The rally will feature
trade stands, club and society stands, free car parking, talk-in on 2m, disabled
parking, hot and cold refreshments.

July 3
York Radio Rally
Contact: Arthur Palfrey
Tel: (07841) 120738
Website: www. yorkradioclub.net
The York Radio Rally is to be held at York Racecourse. Doors open at 1015 for
disabled visitors, 1030 for everyone else. There will be free parking, refreshments
and a good selection of trade stands.

July 10
42nd Annual Cornish Rally 
Contact: John G4LJY/Ken G0FIC
E-mail: g4ljy@dsl.pipe.com/  ken@jtarry.freeserve.co.uk
The 42nd Annual Cornish Rally (Radio, Computers & Electronics Fair) will be held at
the Penair School, Truro. Doors open at 1030 and refreshments will be available,
along with a Bring & Buy, Morse tests, demonstrations and lots more. 

July 17
23rd McMichael Rally
Contact: Min
Tel: 0118-972 3504
E-mail: g0jms@radarc.org
The 23rd McMichael Rally will take place at the Reading Rugby Club, just off the
A4 at Sonning, East of Reading, Berkshire Talk-in (GB6MMR) on S22/V44. 

There will be a large boot sale on level site, indoor traders area and
demonstrations by special interest groups, plenty of free parking with disabled
parking on level ground, snack bar and licensed bar with real ale, outdoor BBQ
(weather permitting!). Admission is just £1.50 per person. 

At Rallies marked with a * look out for a representative from PW
Publishing Ltd. at this Rally. Go along to the stand for great deals on
subscriptions to Practical Wireless, Short Wave Magazine and Radio Active,
clearance books and a selection of back issues.

If you’re travelling a long distance to a rally, it could be worth ‘phoning
the contact number to check all is well, before setting off. 

Radio rallies are held throughout the UK. They’re hard work to
organise so visit one soon and support your clubs and
organisations. 

amateur radio
rallies
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Free CDXC Membership With ML&S
Buy a radio and get free membership
to the CDXC courtesy of Martin Lynch
& Sons.

The Chiltern DX Club (CDXC) is internationally
known for their h.f. operators, particularly in
DXing and contest operating. The CDXC is the
UK’s largest h.f. DX and contest-orientated group
of Radio Amateurs and was founded in the early
1980s by a small group of keen DXers in the
Chiltern Hills of South East England. 

Starting in June, Martin Lynch & Sons in
conjunction with the ‘Big Three’, Yaesu,
Kenwood & Icom are offering free CDXC
membership to everyone who purchases an h.f.
transceiver from their Chertsey store during that
month. This is a limited offer and closes later this
year.

Martin Lynch commented “The members of
CDXC promote excellent operating standards
throughout the h.f. bands and it’s a pleasure to
offer assistance in further recruitment. 10/10 to
the manufacturers for their help in sponsoring
the idea too”. 

So, what are you waiting for? Martin says:
“Make that purchase today!”

A comprehensive look at what’s new in our hobby this month

amateur radio
news&products

Horncastle Rally
Make a date in your diary to visit the
Horncastle Radio and Computing rally
in July. 

The Horncastle Radio and Computing Rally
takes place on Sunday 24 July at Horncastle
Youth Centre, near the Wong, Horncastle,
Lincolnshire from 1030 hours. Entry is just £1,
very young accompanied children, free. Why
not go along and join in the fun?

More details are available by calling
(01507) 527835 (sensible hours please) or by
E-mailing: g3zpu@hotmail.com

� From left to right: David Harding G0DQI (Lead Instructor), Sue Asling, Steve Asling, Barry Wise, Chris Loughran,

Cecil Armstrong G0OJZ (Senior Invigilator), Graham Cahill 2E1ITE (Assistant Invigilator), Samantha Evans (9),

Ben Sutton, Samantha Whitlock, Brian Joyner G8ZYZ (Assistant Instructor).

Dover Radio Club
Success

The Dover Radio Club
are pleased to
announce that their
latest Foundation
Course has bought the
club success yet again,
with passes for all
those who took part.
Held on 16 April, the
photos here show the
successful candidates.

A big well done from
PW to all the new
Dover licensees! If
you’re interested in
joining the Dover Radio
Club check out their
website at
www.darc.org.uk to
find out how to get
involved.

� From left to right: David Harding G0DQI (Lead Instructor),

Graham Cahill 2E1ITE (Assistant Invigilator), Cecil Armstrong G0OJZ (Senior

Invigilator), Brian Joyner G8ZYZ (Assistant Instructor) with Samantha Evans

aged 9.

A Fleeting Taste
Recently the Farnborough & District
Radio Society (F & DRS) gave Scouts
in the Fleet area of Hampshire a taste
of Amateur Radio.

Members of the Farnborough club showed the
Radio Society of Great Britain’s (RSGB) video
What Is Amateur Radio and put on h.f. and
v.h.f. demonstration stations using the club
calls, GX4FRS and GX6FRS. None of the 60
scouts present had ever experienced Amateur

Radio before and as a result, 
F & DRS has gained several new
members. 

There has been so much
interest and enthusiasm among
the scouts that the club have
been asked to run a special weekend Foundation Course for them
in time for Jamboree on The Air.

For more details of the Farnbrough club’s activities take a look
at: www.qsl.net/fdrs

� (left): Colin G8BCO with Fleet

Scouts. (photo taken by G4DCV)

� Derek G3HEJ with Fleet Scouts. 
(photo taken by G4DCV)
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Recreating ENIGMA
As a tribute to the work of the VIs 60
years ago the Scarborough Special
Events Group were on the air as
GB2HQ from GCHQ Scarborough over
the VE Day anniversary weekend in
May.

In September 1939 the radio receivers of all Radio
Amateurs were ordered to be confiscated, but
many Amateurs volunteered to became Voluntary
Interceptors (VIs) in their own homes. These VIs
assisted the Allies in their task of intercepting
encrypted ENIGMA messages transmitted in
Morse code, which were passed to the code
breakers at Bletchley Park. 

To commemorate the occasion of the VE Day
Anniversary, members of the Scarborough group
were given special permission by Ofcom to

broadcast an enciphered message of tribute on
the Amateur Radio bands using a Second World
War Enigma machine. This was the first time in
more than 60 years that an ENIGMA enciphered
message had been heard on the air and is
something that will probably not occur again.

As a further tribute GCHQ have invited all
licenced Amateurs and listeners to submit a copy
of this ENIGMA message and they will award a
full colour certificate, signed by the director, for a
100% accurate intercept. There will be a charge
of £3 to cover costs with any profits donated to
GCHQ Charities Fund. 

A copy of the message can be sent to
G0OOO along with a QSL card. Full details can be
found on the Scarborough Special Events Group
website at sseg.co.uk The group have posted the
ENIGMA settings used on the day, which will
allow so anyone to download ENIGMA software
from the web and decipher the message.

Keeping it in the Family!
The Massey family really are
keeping Amateur Radio in the
family with passes for Dad, Mum
and Niall!

Niall Massey aged 8 (pictured here) and his
mum Nancy recently passed their
Foundation exams. Not to be left out Dad,
Cary M3DDB sat and successfully passed
the Intermediate exam. The exams were
held in late April with the help of the
Weston super Mare Repeater Group (GB3WE group).

All three Massey Members now have their callsigns, so listen out for
them on the air. Niall’s is M3WVZ, Nancy, M3YTT and Cary is now
2E0DDB.

Out of this World!
Look to the skies in June when GB6NAS takes to the air.

Members of the Norfolk Amateur Radio Club are hoping for clear skies
during the weekend of the 25 & 26th June when GB6NAS takes to the air
from Seething Observatory as part of the Norwich Astronomical Society’s
60th anniversary celebrations. The event will include s.s.b./c.w. operation
across the h.f. and v.h.f. bands, but stations contacting GB6NAS on SSTV
and ATV promise to be treated to a glimpse into outer space as live images
will be beamed from the telescopes housed in the observatory’s two domes. 

All Amateur Radio stations contacting GB6NAS will receive a special
‘out-of-this world’ colour QSL card featuring some of the best work of
Norwich Astronomical Society’s team of astrophotographers. Everyone is
welcome to visit the observatory during the weekend, and particularly on
the Saturday night - remember to bring a hat and gloves just in case those
clear Norfolk skies bring a cool Norfolk climate! Members of Norwich
Astronomical Society will be on hand during the event to give guided tours
of the observatory and to answer any astronomical questions.

The Seething Observatory is located approximately eight miles south

east of Norwich and details of how to find it are available from
www.norwich.astronomicalsociety.org.uk/info/finding.htm The
Norfolk Amateur Radio Club is a thriving organisation with over 80
members and anyone interested in radio, communications or electronics is
welcome to join. The club meets weekly on Wednesday evenings from
1900hours at the Norwich Aviation Centre, Norwich Airport. Full club,
contact and programme details can be found at
www.norfolkamateurradio.org

Thurrock Closed 
on Saturdays!
Don’t panic, Thurrock is not really closed on Saturdays
but Haydon Communications has had to amend its
opening hours.

Due to the increasing demand of mail orders being placed via their
website Haydon Communications has had to close their Thurrock
showroom on Saturdays to allow them more time to process website
orders. It will remain open Monday to Friday between 0900 and
1600 hours. The West Midlands showroom will remain open on
Saturdays.

Mike Haydon hopes that the change of opening hours will not
inconvenience customers of the Thurrock store and reminds all customers
that orders can be securely placed via their website at
www.haydon.info any time of day, seven days a week. 

� The 20 foot Norwich Astronomical Society’s dome against HaleBopp. 
(picture courtesy of Steve Mooreone of NAS members).
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BRISTOL
South Bristol ARC
Contact: Len Baker
Tel: (01275) 834282
Website: www.sbarc.co.uk
Meeting every Wednesday at 2000hours at the
Whitchurch Folkhouse, East Dundry Road,
Whitchurch, Bristol, the South Bristol ARC offer a
varied programme of events for their members.
Future events include: 18 May: Annual
Mantenance of Club Antennas with Peter Hill,
the club Technical Officer and 25th: On The Air
Evening.

ESSEX
Chelmsford ARS
Contact: Martyn Medcalf. G1EFL
Tel: (01245) 469008
Website: www.g0mwt.org.uk
The Chelmsford Amateur Radio Society meet on
the 1st Tuesday of each month at the Marconi
Sports & Social Club, Beehive Lane, Chelmsford,
Essex. Doors open at 1900hours and meetings
run from 1930 to 2200 hours. A bar is available
during the break at reduced prices.

NORTHERN IRELAND
Bangor & District ARS
Contact: Michael Stevenson GI4XSF 
Tel: 0284-277 2383
Website: www.bdars.com
The Bangor & District Amateur Radio Society
meet on the 1st Wednesday of the month at
‘The Stables’, Groomsport at 2000 hours.
Meetings are open to all and new members are
always welcomed. The meeting on 1 June will
be the club’s annual BBQ, taking place at  the
Scout Camp in Crawfordsburn Country Park.
This should be a great night with lots of fun and
good food.  For more details on the club’s 
activities check out the website.

STAFFORD
Stafford & Districts ARS
Contact: Graeme Boull G4NVH 
Tel: (01785) 604534
E-mail: graeme.boull@ntlworld.com
Website: www.g3sbl.org.uk/
Stafford & Districts Amateur Radio Society (previ-
ously St. Leonards Amateur Radio Society) meet
on Thursdays at 2000hrs. The shack is located in
the AREVA T&D UK Ltd. factory in St. Leonards
Avenue, Stafford. The Chairman is now Graeme
Boull G4NVH as Derek Southey G0EYX has
stepped down so that he can have the time to
pursue Amateur Radio and other interests.
Forthcoming events include 12 May: Surplus
Equipment Sale, 19th: Shack Night & Committee
Meeting, 26th: Portable Operations at Glacial
Boulder, Cannock Chase and 2 June: Club Open
Evening.

WORCESTERSHIRE
Bromsgrove & District ARC
Contact: Chris Margetts M0BQE
Tel: (01905) 776769
The Bromsgrove & District Amateur Radio Club
meet at 1930 hours every Friday at the
Avoncroft Arts Centre, Stoke Heath, Bromsgrove,
Worcestershire. During June the club celebrates
its 40th Anniversary and during the month will
be operating the special event callsign GB4OBC
on the h.f. and v.h.f. bands. The celebrations will
come to a close on 24 June and the club would
like to extend an invitation to attend the BBQ to
club members past and present. For more details
contact M0BQE. Forthcoming events include: 
1 July: Radio Clubs in the West Midlands - a talk
by Bill Moorwood G3CAQ,  8th: ‘Hills on the
Air’ and 15th July: BBQ. Why not go along and
join in?

Keep up-to-date with your local
club’s activities and meet new
friends by joining in!

amateur radio
clubs

RAF Waddington Airshow
If airband monitoring is a passion of
yours alongside your Amateur Radio
operating then why not go along to
the RAF Waddington Airshow and help
raise money for a worthy cause at the
same time?

The RAF Waddington airshow takes place on 2-3
July and included in this year’s show will be
some very special pictures and mementoes for
visitors to buy to help raise money for the
Lincolnshire & Nottinghamshire Air Ambulance.

The North Sea Range, which lies off the
coast of Lincolnshire has now been closed by
BAE Systems and their offices at RAF
Waddington have been vacated. The range was
used by British and visiting overseas aircrew for
their air-to-ground target practice. BAE Systems
would collate the information received by their
equipment sited along the range and the crews
would then return for a de-brief. Over the years,
it became tradition for the crews to leave an
autographed photograph of their planes and
these have been donated to the Lincolnshire and
Nottinghamshire Air Ambulance.

The Air Ambulance, an M D Explorer
helicopter, is based at RAF Waddington and
covers a total of 4800km2. The charity relies on
donations and fundraising events to cover the
annual running costs of £1.5 million. The
Explorer will be on display at the Waddington
Airshow.

The Airshow is a must for all enthusiasts, so
why not make a date in your diary and go
along? Full details can be found at
www.waddingtonairshow.co.uk

Direct Conversion Kit
Thinking of having a go at building a
kit or need a project for your course?
Then why not try this one?

The Kit Radio Company (KRC) has added
some new kits to its range and the KRC-5 will
be of particular interest to Radio Amateurs.
The KRC-5 is aimed at the first time builder
and is a 80m (3.5MHz) direct conversion
receiver kit. 

Featuring a double balanced mixer, which
has been included to help pull-in those those
distant transmissions while keeping annoying
broadcast stations at bay. The audio output is
sufficient to drive the low impedance
earphone supplied in the kit.

The KRC-5 is supplied with engraved front
panels ready for painting in the constructor’s
choice of colour and a printed circuit board
with component markings on the top side. All
the hardware, including a pre drilled case and
batteries is also supplied together with a step-
by-step instruction booklet. The KRC-5 is
available now for £24.99 plus £4 P&P direct
from the Kit Radio Company. Payment can be
accepted by credit card, cheque or postal
order.

If for some reason you can’t get your
finished project working, don’t despair! The
KRC also offer a ‘Get You Going’ service,
which guarantees you won’t be dissatisfied.
Simply return your kit to them with £10 and
they’ll return it to you in full working order,
with a defect report. For further details of the
full range of kits available simply send an
s.a.e. or visit www.
hometown.aol.co.uk/kitradioco/uk.htm
Kit Radio Company
Unit 11
Marlborough Court
Westerham
Kent 
TN16 1EU
Tel: (01959) 563023
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Please mention Practical Wireless when replying to advertisements

UK’s Premier Service Centre
WE ARE STILL THE MOST COMPETITIVELY PRICED SERVICE CENTRE

SPARES
We now offer a spare parts service on all main makes and models

RING FOR DETAILS

WE NOW HAVE NEW
WORKSHOPS IN MID WALES

Castle Electronics

FOR SERVICE & SUPPLY OF PARTS
There really is only one choice. The choice many manufacturers have made when they want

their own equipment serviced. We have a comprehensive workshop, fully equipped with
modern radio test sets and spectrum analysers, along with 25 years experience in all the

main manufacturers PLEASE RING US FOR YOUR SERVICE AND REPAIR NEEDS

Tanybryn, Pool Road, Llanfair Caereinion,
Nr Welshpool, Powys SY21 0HN
Telephone/Fax 01938 810778 TRADE ENQUIRIES WELCOME

bhi

bhi Ltd, PO Box 136
Bexhill-on-Sea, East Sussex TN39 3WD
Tel:  0870 240 7258 Fax:  0870 240 7259

DSP noise cancelling products from

Website: www.bhi-ltd.co.uk E-mail: sales@bhi-ltd.co.uk

Don’t put up with noise, static, hiss, hash, white noise . . .

� Fully featured in-line ‘desk top’ DSP noise cancellation unit
� Simply connects between your equipment and extension speaker
� Supplied with audio and power leads
� 2.5W RMS max audio output
‘The in-line module replicated he excellent on-air results found in he
past wi h he NES10-2’ RadCom Mar 04

� DSP noise cancelling pcb module for retrofit applications
� Superb noise cancellation and speech quality
� Easy to use single button operation
� P ofessional installation kit and labels supplied
� Fitting guides available for FT-817, TS-50, 706 MkIIG, FRG-100, DX-77
� Small size - only 27 x 37 x 15mm

E&OE

NES10-2 MkII £99.95

NEIM1031 £129.95

NEDSP1061-KBD £89.95

� Amplified DSP noise cancellation speaker
� Compact robust speaker unit wi h metal mounting bracket
� Connects to he extension speaker socket of your equipment
� Up to 5W input and 2.5W output
‘An easy to use plug-in accessory hat can significantly
improve your readbility’ RadCom Dec 02

NEDSP1062-KBD AMPLIFIED DSP MODULE £99.95

� Easy to install DSP upgrade for your extension speaker
� Amplified DSP noise cancellation pcb module
� Simple push button control
� Professional installation kit and label supplied
� Small size 50 x 37mm
� Superb noise cancellation and speech quality
� The modules are simply inserted into he loudspeaker pa h
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UNBALANCED MIXERS

C
ontinuing from my article on
unbalanced mixers in the May
issue of PW, I’m now considering
singly balanced mixers. I’ll start by
looking at the simple mixer circuit,

Fig. 1. Here an oscillator signal is applied to
the input side of T1 and the output windings
connected in series produce equal amplitude
and opposite phase signals at the diodes.

Firstly, you should note that the sine waves
shown at these points during the first half

cycle both diodes conduct equally so the
junction at the other end of the diodes
doesn’t move. During the next half cycle both
diodes are progressively biased off equally so
again the junction of the diodes still doesn’t
move. There doesn’t seem to be a lot of point
in that, except that it’s clear the circuit is
‘balanced’ with respect to the local oscillator
signal and does not allow it to pass from input
to output.

Now consider the signal applied to the
centre point of the
secondary of T1. During
the first half cycle it causes
D1 to conduct and during
the next half cycle D2 to
conduct. This means that
this signal will be routed
to the output transformer
alternatively through the
two diodes.

Any tiny amount of
signal will therefore cause
the diodes to be
‘unbalanced’ and then
allow both the oscillator

and signal together to pass through the
diodes. The output will then be the input
signal plus the sum and difference of oscillator
and signal. 

Theory and practice produces an output
product level -6dB relative to the signal level.
In a circuit where the turns of the transformer
T1 are tightly twisted together and the diodes
are fairly well matched, the oscillator signal
will be attenuated by more than 50dB.

Transformer T2 is not critical in its design
but should present a low impedance path for
the various signals coming from the diodes.
The low impedance secondary winding of a
coil tuned to the wanted product is quite
satisfactory.

Experimental Mixer
The core of T1 in my experimental mixer was a
ferrite bead 5mm long and 4mm diameter
with a 2mm inside diameter. I used two
100mm length of 0.18mm (36s.w.g.)
enamelled wire and one 100mm length of
0.23 (34s.w.g.) enamelled wire. (I chose these
two wire gauges because the enamelled

coating were slightly
different colours). 

The wires were
tightly twisted together
by hand and then passed
through the centre of
the ferrite bead six times.
I ensured each turn was
pulled tight around the
core and evenly spread
around it. (The tails of
the different colour
winding were formed to
one side). 

The other four tails
were then checked using

doing it by
design
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� Fig. 1: A simple mixer circuit where an oscillator signal is
applied to the input side of T1 and the output windings
connected in series produce equal amplitude and
opposite phase signals at the diodes (see text).
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� Fig. 3: A two transistor active mixer. The arrangement differs from that of the diodes because the
outputs of the transistors are arranged at opposite ends of the output coil (see text).

This month Tony Nailer G4CFY directs his designer’s eye to singly balanced mixers. 
As usual in Tony’s column there’s technical discussion and some practical projects.
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an ohm meter and paired into individual
windings. The start of one of these windings
was then twisted with the finish of the other
winding to form a centre tap. These three
tails were then formed as a secondary
opposite the other winding.

Diode types need to have low forward
switch-on characteristic like the germanium
types OA47, OA90, and OA91. Alternatively,
the modern Schottky silicon types BAT 42,
BAT43, BAT46, BAT81 or BAT 86 are suitable.
With the modern Schottky types being
better intrinsically matched than the older
germanium types, I used a pair of BAT42
diodes.

First Mixer Test 
For the first mixer test, I used a Colpitts
crystal oscillator with a 6MHz crystal to feed
the oscillator input. The signal was from an
HP8640 signal generator. Then, with a signal
of 4MHz at a level of 1mV I undertook
measurements using my HP141T and
HP8553B 0-110MHz Spectrum Analyser.

With the carrier of the signal generator
switched off I measured the input and
output oscillator levels. They were
respectively -8dB and -62dB relative to the
top of the screen. A carrier suppression of
54dB.

Applying the carrier and the signal I
observed a mixer product at 10MHz -6dB
relative to the signal input. There was also a
2MHz difference signal at a similar level. All
well and good.

Second Test
The second experiment was carried out
using an oscillator frequency of
10.698MHz. A capacitor of 2n2 was
connected from the signal input port to
ground. The applied signal was from an
audio signal generator set at 3kHz. The
Spectrum Analyser was adjusted so that I
could observe the double sideband
signal at the output port. 

The audio level was increased to a
point where intermod distortion became
noticeable. This corresponded to a level
of 500mV p-p. The oscillator signal was
660mV p-p. The output envelope was
340mV p-p. Carrier suppression was -
45dB relative to each tone.

Now the audio signal was applied to
the output port and tests made at the
signal port. The same results occurred.
This means that the mixer is bilateral
between signal and output ports so
could be used as a double sideband
modulator (d.s.b.) modulator on
transmit and d.s.b. demodulator on
receive.

Demodulator Test
Using the 10.698MHz oscillator as
before, a signal of 10.695MHz was then
applied to the output port. A clean
signal of 3kHz was observed on the
oscilloscope with an amplitude of
100mV at the centre tap port. This proved
the use of the mixer as a demodulator.

Mixer Test 2
The 2n2 capacitor was removed from the
centre tap signal port. The oscillator crystal
was changed to 12MHz. A signal of 100mV
RMS was applied to the signal port and the
various outputs observed on the spectrum
analyser.

The oscillator f1 at 12MHz input was
220mV RMS (630mV p-p) and was set as the
reference level on the Analyser screen. The
signal f2 of 10MHz at 100mV RMS (283mV p-
p) -8dB with respect to the oscillator. Note:
Spectrum Analyser outputs relative to
oscillator are shown in Table 1.

The signal feed through of -14dB is as
expected with the wanted signal a further
6dB down at -20dB. Note that the wanted
signal of 22MHz is part of a group of three
signals. The 24MHz one is well down at -
41dB but the 26MHz one is only 11dB lower
than the wanted one. Also the wanted
signal output at -20dB is 12dB below the
level of the applied 12MHz signal.

Mixer Test 3
Using the oscillator signal as before on
12MHz, a signal of 58MHz was then applied
to the centre tap. Again the oscillator was
referenced as 0dB and the 58MHz signal was
at -12dB. 

The principal outputs were Osc + Signal
at 70MHz at a level of -30dB and at Signal -
Osc at 46MHz at a level of -26dB. The
conversion loss was 18dB. This shows a
falling off of efficiency of the mixer at
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� Fig. 3: The p.c.b. artwork layout and component placing diagram. 
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Theory

increasing frequency.
The loss may be that the transformers

are too inductive. I then made two new
transformers using just three turns of
twisted wires and the test was repeated. 

With a oscillator input of 0dB at 12 MHz,
main signal of 58MHz at -10dB the principal
outputs were: 58MHz -12dB, 46MHz (58 -
12) -23dB, and 70MHz (58 + 12) -24dB. Now
the drop from 46 to 70 MHz only shows a
fall of 1dB. The conversion loss was 14dB.

Sweeping the signal input from 12MHz
to 80MHz showed that sum products above
70MHz were beginning to fall of steeply.
This may be due to core losses in the toroids
and would probably be overcome by higher
oscillator injection. 

For correct operation of diode mixers
you should always ensure the signal and
oscillator sources are low impedance. Also,
it’s important to remember to provide a low
impedance path at the output for the
unbalanced signal and the sum and
difference products.

For the keen experimenters who like
circuit modules I’ve produced a p.c.b.
module. The artwork and parts layout being
shown in Fig. 2. 

Editorial note: See end panel ‘Kits &
Bits’ for the ordering information to obtain
the kits. 

Singly Balanced 
Active Mixer
A two transistor active mixer based is
shown in Fig. 3. The arrangement differs
from that of the diodes because the
outputs of the transistors are arranged at
opposite ends of the output coil.

In the case of the circuit in Fig. 3, the
oscillator signal should make both devices
conduct equally causing both ends of the
output coil to swing in the same direction.
Hence there will be no potential difference
across the coil and no output. 

The circuit is again balanced with
respect to the oscillator signal. This requires
that the centre bias point on the output
coil be attached to a choke with a high
reactance at the frequency at which
balance is required. (This should be greater
than 1kΩ).

Experimental Balanced Mixer
Next, I made two identical transformers
using three turns of twisted wires and the tails
prepared the same as for the diode mixer. I

decided to operate the transistors at 1mA
collector current each and chose 470Ω for the
emitter resistor.

The emitter voltage would then be 940mV
and the base voltage close to 1.7V. By
proportion this would make R2 1k7 and R1
(13.5-1.7) k = 11.8kΩ. This is a bit low so twice
the value gives 3.3kΩ and 22kΩ. (A choke
value of 33µH was to hand and used for the
radio frequency choke (r.f.c.).

The circuit was constructed and a signal of
58MHz applied to the transformer input. The
oscillator signal of 12MHz was applied to the
capacitor input.

The resultant spectrum display looked like
a fir tree forest! However, the 58MHz signal
level was then reduced until the majority of
unwanted products had fallen below the -
45dB point on the screen. 

It then became obvious that the
58MHz should have been applied
to the capacitor input where it
would be balanced out to a lower
level. The oscillator then being
applied to the transformer input
would be well away from the
wanted product on 70MHz.

The signal and oscillator were
swapped and the levels adjusted

again for optimum mixing. They were
measured at the mixer input and were, 12MHz
at 220mV corresponding to 15dB down from
the top of the Analyser screen (58MHz at
25mV corresponding to was -14dB). 
(See Table 2).

There were other signals but these were all
greater than 45dB down from the screen top
and sufficiently far from the sum and
difference to be no problem.

An analysis of the result here shows that
the mixer has provided a gain for the
oscillator signal from 15dB down to 6dB
down, a gain of 9dB. It must be assumed it has
the same effect on all the other signals. The
sum and difference signals are some 4dB
greater than either input signal. The
conversion gain is then 4dB.

The 58MHz signal would have been
increased from 14dB down to 5dB down but
appeared as -29dB at the output. Therefore
the carrier suppression due to balance was
24dB. Relative to the sum and difference
signals it is only 18dB down.

The intermodulation products are
sufficiently low to make this mixer acceptable
for transmit or receive mixing. Unfortunately,
the carrier balance is not really good enough
for its use as a balance modulator for d.s.b.  
or s.s.b.

The circuit does have advantages over the
singly balanced diode mixer in that the drive
levels required are much lower and the output
product levels are much higher. This requires
less buffering of oscillators and aids the gain
requirements in receivers and transmitters.

Again I have laid out a p.c.b. for the
wideband active singly balanced transistor
mixer. The artwork and parts layout are shown
in Fig. 4.

If you wish to correspond regarding any
aspect of this article or previous ones simply
subscribe to the list 
pw-g4cfy@pwpublishing.ltd.uk and your
comments will be answered by myself or by
the PW team.

PW

Kits & Bits
Singly balanced diode mixer p.c.b. £1.50, toroids,
diodes and pins £2.85. Singly balanced transistor
mixer p.c.b. £4, two toroids £2, all other parts £1.
P&P 50p. Cheques payable to A.J. & J.R. Nailer,
Spectrum Communications, 12 Weatherbury
Way, Dorchester, Dorset DT1 2EF.

Output Signal F Level
 (MHz)  (dB) 

Osc - Signal 2 -20

Signal through 10 -14

Osc through 12 -40

2×Osc - Signal 14 -30

Osc + Signal 22 -20

2×Osc 24 -41

3×Osc - Signal 26 -31

2×Osc + Signal 34 -32

3×Osc 36 -58

4×Osc - Signal 38 -41

Output Signal F Level
 (MHz)  (dB) 

Osc 12 -6

2×Osc 24 -45

3×Osc 36 -41

Signal-Osc 46 -11

Signal 58 -29

Intermod 68 -55

Signal + Osc 70 -11

Intermod 72 -55

Signal + 2×Osc 82 -40

� Table 2.

� Table 1.
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O
ne item of test equipment that should be in every radio shack, to
comply with the ‘rules’ is a method of determining the frequency
of your transmissions. What better way to have a counter that’s
capable, not only of reading all h.f. and 50MHz frequencies, but
comes as a complete kit to give extra enjoyment?

The KRC-T-2 counter kit from the Kit Radio Company, not only fits the bill,
but also may be used in a frequency offset mode that can add, or subtract a
fixed value from the input frequency. This mode can display the received
frequency of a superhet receiver, rather than of the local oscillator. But enough
waffle, let’s get around to the kit building side of the project. 

The kit KRC-T-2 kit arrived well packed, with several smaller packages within
the main one. In the kit were the two pieces of the plastic case, with the
enclosure’s original rear panel. The front panel was of a medium green filter
material, suitable for the green 7-segment displays used. Both the front and
back panels were drilled and fitted with the legends. Both were clean, tidy and
were cleanly and accurately drilled.

The photograph of Fig. 1, shows the contents of
the parcel after opening them all. Inside were two
printed circuit boards (p.c.b.s) that were very cleanly
made. The instruction manual was an A5 sized tome,
that had been produced from three inner A4 sheets,
stapled into a thin card cover. all pages were printed
on both sides, again very clearly laid out and
accurately folded and stapled. 

Although the documentation was of a style within
the capabilities of many, it had been done with a
significant amount of attention to detail, as could be
seen by its clarity and clean layout. Inside the manual
was another single-sided sheet, that was not only the
packing list but a colour printed layout of the
completed project as seen from above the main p.c.b.
In this all interconnections were shown. A nice detail!

Theory Of Operation
After a brief description of the theory of operation,
the description of construction begins with each step
clearly marked and where applicable a small clear
colour diagram to help identify components and how
they should be placed onto the board. Each step is
noted with its number, the number of items involved,
any markings on the p.c.b. and the components value,
both numerically and as marked on the component
itself. A great help with resistors and capacitors. A
small space allows for each step to be ticked as done.

The main p.c.b. was soon fully populated as seen in
the photograph of Fig. 2. Then I turned to the display
board, which is shown in Fig. 3, after completing the
19 wire links (the most fiddly part I found). The five
display indicators followed quickly afterwards. It was

at this point I discovered that the p.c.b. isn’t etched at all - it’s had the ‘non-
track’ areas milled away. This at least explained the minimal copper removal

technique of the p.c.b. manufacture.
A closer look at an area of the display board

may be seen in Fig. 4, where you can see the
clean layout of the p.c.b. It also explained why
there was no tinning on the board too!
One problem that I did encounter is shown
in Fig. 5. A moments in attention when
soldering could have left a solder bridge
forming between the two adjacent areas of
the board. 

As always with building good soldering is
the order of the day! And after closely
checking all the soldered connections on
the display board Fig.s 6 & 7, I was ready to
connect the display board to the main
circuit panel. And in step 19 of the
instructions, there’s a side-view of how to
hold the two boards together to link-solder
them together Fig. 8. The completed pair
should be as shown in Fig. 9.

Again following the instruction in the
manual, the two p.c.b.s are fitted into the
accurately drilled box, using the supplied
hardware. The final put together project is
as shown before testing and adjustments
before fitting the top cover.

It only remains to fit the supplied six
batteries into the recess in the bottom of
the case. Now to switch on!

Some Trepidation
I’ve built many projects over the years, both
hobby and professional and I still carry out the
first switch-on with some trepidation. But I

The Kit Radio Company has a new five-digit counter that can be ordered with your own user defined
offsets. We gave it to Tex Swann G1TEX to see what he thought of it. Read on to see his views.

KRC’s KRC-T-2 Counter Review

1

2

3
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needed no alcohol to calm my nerves, on turning the
switch, up came the display showing five zeroes. Only a
change to displaying 10.7000 was evident on any other
position of the switch. Then it was time to try out the
counter itself. As I hadn’t stipulated the frequency
offsets, I was rather in the dark as to what they might
be. (You state your own offsets to the nearest kHz
when ordering the kit - what a service!).

In an effort to discover what the offsets were, I
switched the counter onto range 1 and used a known
20MHz input signal. At this point I also adjusted the
trimmer capacitor into the middle of the range that
showed 20.000 on the display (Fig. 11). Position 2 on
the switch displayed 19.545 (Fig. 12), an offset of 
-455kHz: Position 3 showed 18.300 (Fig. 13) - an offset
of -1.7MHz. the other two position equated to
±10.7MHz (Fig.s 14 & 15).

Completely pleased and satisfied with the almost
finished project, I took a final look inside to check for
any problems, I fitted the top cover to complete the
job. The final task of the building stages, is to write
the actual offsets down on the chart fitted on the
back panel. This can be seen in the photograph of the
almost finished Project Fig. 16. I then set out to verify
the frequency range and sensitivity.

As expected, due to the input circuitry, the greatest
sensitivity occurs in the low to middle h.f. area with
only around 15-20mV (r.m.s) of signal needed to give a
solid reading on the display. At the lower end of the
range the input signal level must rise steeply to overcome

the high impedance of the small value capacitor on the
input. If you work consistently at lower frequencies then
a change of this component would probably improve
these figures.

I was unable to verify the upper frequency limit of
65MHz, as above 55MHz I was unable to get consistent
readings, the counter needing around 300mV (r.m.s.) to
give any readings at all. The counter worked and was
undeniably stable into the 50MHz band so, I was
willing to accept this limitation as I have other counters
that exceed this frequency by some way. The unit could
start to mis-count if overdriven (more than about
500mV r.m.s.) in the mid h.f. bands. So, the drive should
be limited to the minimum needed to give a stable
display.

My overall impressions of both the kit and its
working are of an excellent full kit (in the footsteps of
Alan Lake - the kits with all the bits!). The
documentation was slim but covered all stages
effectively, was well laid out, instructive and easy to
follow. The end product is an item that would grace
the shack of an Amateur of any level, and is very
affordable - not to mention good value for money.

Now for the only other negative comment I have for
this kit. My comment, and it is only a comment - is that I
would have liked to have seen both p.c.b.s covered with
a solder-through varnish. I had the occasional soldered
joint that took a little longer to solder due to the slight
corrosion created by handling clean copper laminate.

PW

Review

�Product

KRC-T-2 Counter

�Company

Kit Radio Company

�Contact

01959 563023

� Pros and Cons

Pros: A complete kit with
splendid building
instructions. Literally
everything is provided -
even the batteries. You
need only a few tools to
complete project and
get it working.

Cons: The p.c.b.s aren’t tinned
or varnish coated,
making some joints a
little difficult to
complete easily and the
unit can mis-count if
overdriven.

� Summary

I could find only two, almost
insignificant negative points in an
otherwise superb kit, that’s suitable
for almost all levels of abilities.

� Prices

£59.99 + £4 P&P

� Thanks

My thanks go to: The Kit Radio
Company, Unit 11, Marlborough
Court, Westerham, Kent TN16 1EU.
Tel: (01959) 563023
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INCLUDES ATU

In our opinion, the best HF
transceiver below £1200.

OUR PRICE

£749.99

KENWOOD TS-570DGE

The ultimate HF excitement in a
small package. HF + 6m + 2m +
70cm. Incl’s digital signal
processor unit. Incl’s optional
DSP unit

£569.99
Special buy:- FT-897D + free headset ..................£639.00

YAESU FT-857D DSP

100kHz-440MHz (with gaps).
All mode transportable.
Includes NIMH battery/
charger. Latest 2005 spec.

£449.99
New – Headset for FT-817 (complete) ....................£39.99
FT-817 ND + MS-1228 PSU.................................£489.00

YAESU FT-817 ND

HF+6m+2m.
OUR PRICE

£1099.99

ICOM IC-7400

Features: � Over voltage
protection � Short circuit
current limited � Twin
illuminated meters � Variable
voltage (3-15V) latches 13.8V

� Additional “push clip” DC power sockets at rear.
Dim’ns: 256(W) x 135(H) x 280(D)mm.

SUPERB VALUE AT £119.95Del £10.00

NISSEI PS-300

TRUE ’LINEAR‘ PSU

28A at 13.8V yet under 2kgs.
(H 57mm, W 174mm, D
200mm approx). Fully voltage
protected. Cigar socket &

extra sockets at front/rear. Ultra slim.
NISSEI HAVE BECOME RENOWNED FOR PUTTING QUALITY FIRST, YET MAINTAING A

GOOD PRICING STRUCTURE. A TRULY SUPERB POWER SUPPLY UNIT

OUR PRICE £69.95 Delivery £10.00

NISSEI MS-1228

‘Smallest version to date’ now with cigar socket. 30 AMP/12 VOLT PSU

Diamond quality power supplies/
switch mode. 40 amp version

£129.99

NEW INTELLITUNER 300W, fully
automatic. Will tune wires G5RVS, verticles, trapped
dipoles, you name it. 

OUR PRICE  £235.00
New auto tuner 1.8-54MHz
(200W) wire, vertical, dipole.
You name it. (5 selectable
outputs).

SGC MAC-200

� 1.8-30MHz 300W ATU � Large
cross  needle meter � 30/300W PEP power meter
� VSWR � 3-way antenna selector
� Internal balun

MFJ-949E

HF digital SWR analyser + 1.8-170MHz.

OUR PRICE £229.95 P&P £7
Optional case.......................................£22.99

MFJ-269 160-70cm analyser ..........................£315.95
MFJ-969 HF + 6m ATU.................................£179.95
MFJ-260C 300W dummy load (0-600MHz) ......£39.99
MFJ-901B Superb versitile ATU .......................£84.99
MFJ-784B DSP filter £249.00..........................£169.99£149.95

MFJ-993 MFJ-259B
UK VERSION

Optional detatch kit £44.99

200 watts of shear delight from a
radio that is without peer when it
comes to performance and
innovation. Limited stock
available. Latest 2005 spec.

OUR PRICE £1999.99
Yaesu FT-1000MP (Field) MkV (100W) ....................£1649.00

OUR PRICE £229.95
SGC-239 Mini tower ATU (1.8-30MHz).................£169.99
SGC-230 (HF-200W) ATU .....................................£319.99
SGC-237 HF+6m Tuner.........................................£269.99
SGC-231 HF+6m (Deluxe) ....................................£319.99
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Input Output Output Dimensions
Model voltage voltage current (W x H x D)mm Weight Price

GZV4000 5-15VDC 40A
(switching) 240V va iable continuous 210x110x300 3.5kg £129.99

GZV2500 AC 5-15VDC 25A
(switching) 240V va iable continuous 210x110x220 2.5kg £99.99

DIAMOND
GZV-4000

YAESU FT-1000MP MkV

FT-897D + MS-1228 bundle .................................£699.99

HF + 6m + 2m + 70cm all
mode. An amazing DSP Tcvr
for base/mobile or portable
use. Very little has been left
out! CRAZY PRICE

£639.99

YAESU FT-897D
New all mode
multibander:
HF/50/144/430 optional
1200MHz.

OUR PRICE £1299.00
Matching PSU .......................................................£229.00

TS-2000 + PS-300 PSU £1379.00

KENWOOD TS-2000

Kenwood TS-570DGE + PS-300 PSU..................£849.99

Optional extension speaker £119.99

Mail order: 01708 862524
NEXT DAY DELIVERY TO MOST AREAS, £10.00

HAYDONHAYDON
C o m m u n i c a t i o n sC o m m u n i c a t i o n s

SHOWROOM &
MAIL ORDER:
Unit 1,
Purfleet Industrial Estate,
Off Juliette Way,
Aveley, South Ockendon,
Essex RM15 4YA

TEL: 01708 862524
FAX: 01708 868441
Open: Mon-Fri, 9.00am-4.00pm.

FOR MORE INFORMATION OR TO ORDER ON-LINE VISIT

www.haydon.info
FOR OUR ON-LINE CATALOGUE, ETC.
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Best ever £Phone
IC-756 PROIII

Includes built-in speaker

W. MIDLANDS
SHOWROOM

Unit 1, Canal View Ind. Est.,
Brettel Lane, Brierley Hill,

W. Mids. DY5 3LQ
Open: Mon-Thu s, 9.30-4.30pm.

Fri: 9.30-3.30pm. Sat: 9.30-1.00pm
TEL: 01384 481681

E & OE

A truly professionally made unit

INCLUDES FREE HEADSET

INCLUDES FREE HEADSET

INCLUDES FREE HEADSET

INCLUDES FREE HEADSET

PS-53 matching PSU .............................................£229.00
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Yaesu’s latest high spec, low cost
mobile. 2m/70cm (50W/40W)
Includes DTMF microphone.

CASH PRICE £219.00

YAESU FT-7800

Rx:- 108-520/700-1000MHz

OUR PRICE £265.00

ICOM IC-2725

Optional extended receive available which
includes AM airband.

Transceiver & scanner 2m/70cm Tx (5W).
Rx:- 0.1-1300MHz, all mode (incl SSB).
Incls:- Lithium ion battery & charger.

OUR PRICE £229.99
Optional case ......................................£19.99

Optional cigar lighter lead......................................£19.99
Optional battery box ..............................................£19.99

KENWOOD TH-F7E

2m + 70cm Handie. Includes: (NIMH)
Battery/Charger. Wide + narrow switchable.
High power (4.5W) OP as standard. Alpha
Numeric channeling. 

£129.95
Optional case ........................................£16.99
Cigar lead..............................................£19.99

Dry cell box............................................................£17.99

ALINCO DJ-596

BNC 40cm flexible
whip for the ultimate in

gain. (Rx:- 25MHz-2.9GHz).
OUR PRICE £21.95 P&P £1.50

SUPER-GAINER RH-9090
SMA 40cm flexible whip
that is ideal as

replacement. Tx:- 2m + 70cm.
OUR PRICE £26.95 P&P £1.50

SUPER-GAINER RH-9000

Incl’s free remote mic

2m/70cm (50W/35W) dual
receivers (true dual), D T M F
microphone included.

YAESU BARGAINS
FT-8900....................£325.00
FT-8800....................£259.00

FT-2800M ................£149.99
VX-2E ......................£110.00

ICOM BARGAINS
IC-E208....................£235.00
IC-E90 .....................£265.00

IC-910H .................£1075.00
IC-910X..................£1199.00

Rx:- 25MHz-2.9GHz

Tx:- 2m + 70cm

RS-502 1.8-525MHz
(200W).......£79.95 P&P £5
RS-102 1.8-150MHz
(200W).......£59.95 P&P £5

RS-402 125-525MHz (200W).........................£59.95 P&P £5
RS-3000 1.8-60MHz (3kW) Incls mod meter £79.95 P&P £5
RS-40 144/430MHz Pocket PWR/SWR .......£34.95 P&P £2
DL-30 diamond dummy load (100W max) ...£26.99 P&P £3

NISSEI PWR/SWR METERS

KENWOOD TS-480SAT
New HF + 50MHz, 100W. Ideal for
home or car use. Includes auto
tuner.

OUR PRICE £849.99 
KENWOOD BARGAINS

TS-50S ..................£589.00 TS-408HX .............£979.00

Now includes free remote mic

Superb padded professional communications
headphones. £56.99 Del £5.00

KENWOOD HS-5

LF-30A
A super in-line (low insertion loss) low
pass filter.£45.95 P&P £6.00



Heavy duty rotator for HF beams,
etc. Supplied with circular display
control box and 25m of rotator cable. 

OUR PRICE £319.99
G-650C ..................................................our price £359.99
G-1000DXC............................................our price £499.99
G-5500 (azimuth/elevation) rotator .......our price £499.99
GC-065 thrust bearing.............................................£48.00
GC-038 lower mast clamps ......................................£25.00

YAESU G-450C

Quality rotator for VHF/UHF.
Superb for most VHF-UHF yagis,
3 core cable required. 3 core
cable 50p per mtr.

OUR PRICE £44.99
AE-201 thrust bearing..£14.99

AR788 NEW MODEL

24 hour quartz clock. Major cities
shown on rim. World map on face.
“Know what time it is around the
world”.

£24.99 P&P £5.00

MFJ-115

500kg brake winch.
BARGAIN PRICE

£59.95 Del £8.50

Winch wall bracket..................................................£19.99
Extra heavy duty “hanging pulley”..........................£14.50

BARGAIN WINCH

Yaesu 8 pin round to modular adapter (8 pin)....................£19.99
Yaesu 8 pin round to 6 pin modular adapter ......................£19.99
A-08 8 pin “Alinco” round........................................................£9.95
K-08 8 pin “Kenwood” round ..................................................£9.95
I-08 8 pin “Icom” round..........................................................£9.95
IM-08 Modular phone “Icom” ...................................................£9.95
KM-08 Kenwood modular lead ...............................................£9.95

£49.95 P&P £6.00

(with up/down). Many amateurs using this
mic (over 4000) have expressed extreme
pleasure with it’s performance. Includes 8-
pin round Yaesu mic lead.

D-308B DELUXE DESK MIC

A simple to fit but very handy mast
pulley with rope guides to avoid
tangling. (Fits up to 2" mast).

£8.99 + P&P £2.50

MAST HEAD PULLEY

Pulley will hang freely and take most rope up
to 6mm. (Wall bracket not supplied).

PULLEY £8.99 + P&P £2.50

Wall bracket, screws not supplied. Simply
screw to outside wall and hang pulley on

WALL BRACKET £2.99 P&P £1.00

NEW EASY FIT WALL PULLEY

Enamelled (50m roll) ....................................................£16.95 P&P £5
Hard drawn (50m roll)..................................................£16.95 P&P £5
Multi-Stranded (Grey PVC) (50m roll)........................£13.95 P&P £5
Flexweave (H/duty 50 mtrs) ........................................£30.00 P&P £5
Flexweave H/duty (18 mtrs) ........................................£15.95 P&P £5
Flexweave (PVC coated 18 mtrs) .................................£18.95 P&P £5
Flexweave (PVC coated 50 mtrs) .................................£40.00 P&P £6
Special 200mtr roll PVC coated flexweave ................£99.00 P&P £10
Copper plated earth rod (4ft)......................................£13.00 P&P £6
Copper plated earth rod (4ft) + earth wire ................£18.99 P&P £6
New RF grounding wire (10m pack) PVC coated......£12.50 P&P £5

COPPER ANTENNA WIRE ETC

RG-213 Mil spec x 100m.
NOW £59.99 P&P £10

COAX BARGAINS
Genuine high quality coax

RG-58 Mil spec x 100m.
NOW £25.00 P&P £10.00
Coax stripping tool (for RG-58) ...............................£4.50

2 way CX-201 (0-1GHz) SO239 ...............................£19.95
2 way CX-201 ‘N’ (0-1GHz) ‘N’................................£24.95
4 way CX-401 (0-500MHz) SO239 ...........................£69.95
4 way CX-401 ‘N’ (0-500MHz) ‘N’............................£79.95

COAX SWITCHES (P&P £4.50)

Connectors ..............Length........Price
PL-259 - PL-259 .......0.6m...........£5.99
PL-259 - PL-259 .......4m..............£9.99
BNC - BNC..............1m..............£6.99
BNC - BNC..............5m..............£10.00

LOW LOSS PATCH LEADS £2.50
P&P

A superb TDK 'snap fix' ferrite clamp for
use in Radio/TV/ Mains/PC/Phone etc.
Simply close shut over cables and notice the difference! Will

fit cables up to 13mm diameter. Ideal on power supply leads/mic leads/audio
leads/phone leads. 

OUR PRICE: 2 for £10 (p&p £2.50)On thin cable simply wind cable round
clamp 1 to 2 times. Simple yet effective!

NEW NOISE FILTER!

A superb quaility ferrite ring with incredible
properties. Ideal for “R.F.I”. Width
12mm/OD35mm. 6 for £12.00

12 for £20.00 P&P £3.50
50 for £40.00 P&P 7.00

DOUBLE THICK FERRITE RINGS
DC-1 Standard 6-pin/20A fits most HF ...................£20.00
DC-2 Standard 2-pin/15A fits most VHF/UHF .......£10.00

A superb (diamond quality) 6 band trap
verticle antenna with trap radials – “rotary”
trap system allows “flat wall” mounting.
80m/40m/20m/
15m/10m/6m. 200W SSB, HT 4.6m

OUR PRICE £219.99

DIAMOND CP-6

MA5B Mini beam 10, 12, 15, 17, 20m .....................£389.00 £329.95
A3S 3 ele beam 10, 15, 20m .................................. £499.95 £379.00
A4S 4 ele beam (10-20m)........................................ £599.95 £449.99
R-6000 Vertical 6, 10, 12, 15, 17, 20m........................£349.95 £315.95
R-8E Vertical (40-10m) “special”........SPECIAL £499.95 £399.99

CUSHCRAFT BARGAINS Delivery £12.00

SEND SAE FOR DATA SHEET

“WE’VE SOLD 100S ALL OVER EUROPE”

� 1.8 - 60MHz HF vertical � 15 foot high � No ATU or
ground radials required � (200W PEP).

ONLY £179.95 Del £10.00
SEND SAE FOR LEAFLET

Q-TEK PENETRATOR

Full size 102ft (now includes heavy duty 300Ω ribbon)....£28.95 P&P £6

Half size 51ft (now includes heavy duty 300Ω ribbon)......£24.95 P&P £6

STANDARD G5RV

80mtr inductors + wire to convert 1⁄2 size G5RV into full
size. (Adds 8ft either end) ........£25.00 P&P £4.00 (a pair)

Q-TEK INDUCTORS

Open wire dipole centre ...........................................£5.99
SO-239 dipole centre ................................................£5.99
SO-239 to 300Ω joiner ..............................................£8.99
300Ω ribbon (Extra heavy duty).............................£1/mtr

G5RV PARTS

Inline (SO-239) line isolator (ideal for G5RV).................................£29.99

Multi-stranded heavy duty flexweave wire. All parts
replaceable. Stainless steel and galvanised fittings.

Double size - 200ft (160-10m)......£84.95
Full size - 102ft (80-10m) .............£42.95
Half size 51ft. (40-10m) .............. £36.95

DELUXE G5RV P&P on either full/half size £6.50

X-30 GF 144/70, 3/6dB (1.1m) ..........................£39.95
X-50 GF 144/70, 4.5/7.2dB (1.7m) ....................£54.95
X-300 GF 144/70,6.5/9dB (3m) .........................£69.95
X-510 GF 144/70, 8.5/11dB (5.4m) .......special £89.95
X-627 GF 50/144/70, 2.15/6.2/8.4dBi (2.4m) ..£79.95

Q-TEK COLINEARS (VHF/UHF)
P&P

£10.00

6 section telescopic masts. Starting at 2
1
⁄2" in diameter and

finishing with a top section of 1
1
⁄4" diameter we offer a 8

metre and a 12 metre version. Each mast is supplied with guy
rings and steel pins for locking the sections when erected.
The closed height of the 8 metre mast is just 5 feet and the
12 metre version at 8 feet. All sections are extruded
aluminium tube with a 16 gauge wall thickness.

8 mtrs £109.95 12 mtrs £149.95 Carriage £12.00.
Tripod for telescopic masts ....................£89.95

TELESCOPIC MASTS

ALUMINIUM POLE CLEARANCE
We have sets of 4 (2") poles (3 of which are swaged) that slot together to make a (approx) 20'

pole. Each section is approx 5' long – some have small dents in – some have been swaged slightly
off centre – hence the price.

SCRAP PR CE £19.95
Del £ 0 00

A heavy duty-sleeved, mast set that will tightly slot together. 4
x 5' (2" dia) 16 guage heavy duty aluminium tubes.
(Dimensions approx).

£49.99 Del £10.00.
TWO FOR £90.00

DEL £12.50

NEW 20' SLEEVED MAST SET

REPLACEMENT POWER LEADS

MH-IC8 8 pin Yaesu mic (8-pin round) ...................£22.50
MH-4 4 pin fits older HF, etc. (4-pin round) ...........£15.00

YAESU REPLACEMENT MICS
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2.4m/2" alloy poles ......................................................£19.99
2" Mast base plate ...................................£12.95 P&P £5
6" Stand off...............................................£6.95 P&P £5
9" Stand off...............................................£8.95 P&P £5
12" T&K Brackets .....................................£18.00 P&P £8
18" T&K Brackets .....................................£22.00 P&P £8
24" T&K Brackets .....................................£26.00 P&P £8
U bolts (11

⁄2" or 2").................................................£1.20 each
8 nut universal clamp (2" - 2") .......................................£5.95
2" - 2" cross over plate .................................................£10.95
3-way guy ring .................................................................£3.95
4-way guy ring .................................................................£4.95
2" 3-way rotary guy ring ................................................£29.99
2" mast sleeve.................................................................£9.95
Heavy duty guy kits (with wire) ........................£29.95 P&P £6
Ground fixing spikes (3 set) powdered coated £24.00 P&P £8
30m pack nylon guy 4.4mm/B/load 480kg ......£12.50 P&P £3
132m roll nylon guy (4.4mm) ......................£40.00 P&P £7.50
Self amalgamating tape (roll)..........................................£6.50
‘Nylon’ dog bone insulators ....................................£1.00 each
PL-259 plugs (large or small entry).................................£1.10
N-type plugs (large or small entry) .................................£3.95

METAL WORK & BITS P&P available on request

11/2" 13/4" 2"
1m £8.50 £10.50 £12.50
2m £16.00 £20.00 £24.00

Longer lengths available – phone

FIBRE GLASS POLES Del £10.00

Superb handie speaker mic. Fits most Icom, Alinco,
ADI, etc. Kenwood version also available.

£19.95 P&P £2.50

U-120S

MILITARY SPEC

1.1 Balun .................................................£25.00 P&P £4
4.1 Balun ............... ...... ..........................£25.00 P&P £4
6.1 Balun ............... .................................£25.00 P&P £4
40 mtrs Traps ...... . ...............(a pair) £25.00 P&P £4
80 mtrs Traps ...... ..... ...........(a pair) £25.00 P&P £4
20 mtrs Traps ..........................(a pair) £25.00 P&P £4 1k

w
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BALUNS & TRAPS

New station log books (A4) £4.99 P&P £2.00
5 log books £20.00 P&P £6.50

P&P £8.50

DB-770M 2m/70cm (3.5 - 5.8dB) 1m PL-259 ............£24.95
DB-7900 2m/70cm (5.5 - 7.2dB) 1.6m PL-259 .........£39.95
PL-62M 6m + 2m (1.4m) PL-259 .............................£21.99
PLT-20 20m mobile whip (56" long).......................£24.95
PLT-40 40m mobile whip (64" long).......................£24.95
PLT-80 80m mobile whip (64" long).......................£24.95
PLT-259 PL-259 converter for above ..........................£5.95

MOBILE ANTENNAS
CW-160S (160-10m) 40m long .........£129.95 P&P £8.50
CW-160 (160-10m) 80m long .........£119.95 P&P £8.50
CW-80 (80-10m) 40m long .............£89.95 P&P £8.50
CW-80S (80-10m) 20m long ...........£109.95 P&P £8.50
CW-40 (40-10m) 20m long .............£84.95 P&P £8.50

CAROLINA WINDOM

TH-887 headset
Superb headset for most handies.
887K (fits Kenwood) £24.95.
887 fits most twin socket-
Alinco, Icom, Yaesu, etc.

£24.95 P&P £3

DAP ERS OR MOB LE CVRS
AVAIL BLE – PHONE

CAR BOOT MAST SET

£24.99 Del £10.00

Once they’ve gone, they’ve gone! 5 section (15') 4.5m
11/4" slot together mast set. Collapsed length 0.92m (3')
makes this ideal for travelling.

2 for £35.99 del £12.00 3 for £45.99 del £12.50

MS-107K £19.95

3 FOR £40.00 DEL £15 00
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TAKING ADVANTAGE OF RIPPLE CHARGING

R
eaders are busy writing to PW, and I’m pleased to say
that requests for details on the one inch ‘scope project
are still arriving at the office. And if you’re waiting - I’ll
get them out to readers as quickly as I can photocopy
the details.

Although many Radio Basics (RB) readers are dead keen to
have a go - a number have reported a problem which I’d not
thought of: getting the right level of high tension (h.t.) from
available transformers. The requirement comes from the need to
provide more than 400V for the miniature oscilloscope’s anode
supply.

Thank you to everyone who sent in copies of the original
application notes, data sheets and circuits for the 1CP1. They were
all very helpful. I also contacted Philips UK again and they were
extremely helpful, confirming that the 1CP1 will work with an
anode supply below 350V (as I’ve proved in my own projects)
although 500V is recognised as being most suitable for general
operation.

Following a number of letters on the subject I realised what
the problem was - many the readers don’t have stock of full wave
secondary transformers. Of course, I now acknowledge that few
people will have 350-0-350V secondary h.t. transformers available,
but I’d completely misjudged the situation regarding full wave
250V h.t. secondaries.

The reason why I’d misjudged the 250V secondary h.t.
transformer situation is that although I have quite a few in my
spares box, nowadays of course most of the transformers avaiable
as new are half-wave types, designed for use with bridge
rectifiers. This means they aren’t provided with a centre tap for
full wave rectification (a very useful feature, as I’ll mention later).

It’s obvious from the letters and E-mails I’m receiving from
readers that many RB readers have actually not had much

experience in
working with
high tension
(h.t.) supplies for
valved projects.
Not surprising
really, bearing in
mind just how
much

semiconductor equipment dominates our hobby nowadays!
So, to help this month I thought it would be a good idea to

start from basics and look at some power supply ‘tricks’. We’ll
start at lower voltages, and when you have some experience (and
confidence) you can easily approach the higher voltages need for
the h.t. supply for the 1CP1.

Half-wave Rectifier
The simple half-wave rectifier is an ideal circuit to start with when
experimenting with small power supplies. The circuit, Fig. 1,
(Originally published in the November 1997 Radio Basics) shows a
half-wave rectifier circuit.

In the original drawing I was discussing a simple alternator -
providing an alternating current (a.c.) supply to the rectifier.
However, the secondary side of a transformer (of course) is also a
‘generator’ of a.c., and in this case the ‘prime mover’ is provided by
the alternating current in the primary of the transformer and the
resulting magnetic fields.

The upper part of the circuit shows the output of the rectifier
following half-wave rectification. The small drawing (inset to the
right) shows the effects of the smoothing capacitor and it’s this
technique I’ll be describing to make use of to help produces higher
voltage.

The inset drawing indicates a wavy line, and represents the
‘ripple voltage’, which is the result of the rectified half-wave
current ‘pulses’ (see top drawing) charging the electrolytic
capacitor. In crude - but appropriate - terms the capacitor acts as a
very short term accumulator or reservoir, storing the half-wave
pulses. With little or no load the voltage will rise to a value far
higher than the input voltage, directly due to the capacitor
receiving more charge (usually around one and a times the r.m.s.
voltage value).

However, even though this very simple, voltage increasing
circuit is effective (it’s not really correct to refer to the process as
being a ‘multiplier’) it has a serious drawback. The drawback is that
voltage regulation is very poor due to the fact that, as soon as the
load (the circuit being supplied with current) takes current from
the ‘reservoir’ capacitor, the voltage drops.

Despite the disadvantage, using this technique could help in
many applications - including h.t. supplies of higher than the
normal 250V d.c.

(Incidentally, the term ‘reservoir’ is the old name for the
smoothing capacitor and is in my opinion, descriptive and
appropriate).

Increasing Voltage
Experimenting with the increasing voltage techniques will provide
RB readers with some interesting practical experience. However, I
recommend you experiment with lower voltages - in the range of
12 to 24V. Once you’ve enjoyed the experience- and learned - you
can apply the technique to higher voltages, always ensuring that
suitable higher voltage rating capacitors are used.

A 9 or 12V a.c. secondary transformer type will be ideal to
begin the experiments. Connect the rectifier diode and once the
primary is energised via the mains supply you should check the
output. The cathode of the diode (the bar on the symbol in the
drawing) should provide the positive rectified output. If you find
(on checking with a voltmeter) the output is negative going -
you’ve got the rectifier the wrong way round - easy to do with

WS0784
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� Fig. 1: A simple
half- wave
rectifier circuit
with half-wave
pulses (inset
above) shown.
The inset
diagram on the
right shows the
effect of a
‘smoothing’
capacitor in
circuit. (See text).

Radio Basics
Rob Mannion G3XFD provides an update on the one
inch oscilloscope project. He discusses some of the
difficulties readers have experienced with suitable
power supplies. Rob points out there a several ‘tricks’
we can use to get a higher voltage from simple
power supplies.



some of the faint markings found on some rectifier
diodes.

Once you’ve got the circuit operational you should
connect an electrolytic capacitor of around 25µF
(choose a capacitor with a working voltage of 25V or
above) into the circuit. Note the increased voltage
when you check with the voltmeter. However, be
aware that the test instrument will be using probably
less than 100µA to give the reading. 

You can then experiment further with larger value
capacitors. I’ll leave the mathematics to Tony Nailer
G4CFY’s Technical For The Terrified but you can
significantly increase the voltage output in these
experiments before reading up on the maths!

Next, try putting a load onto the power supply
output (two small 12V bulbs in series will do). Note
the voltage drop when the circuit is under load. 

After the experiments you’ll realise that ‘boosting’
the voltage with the ripple method is only suitable for
the lightest current loading. Fortunately, the current
needed by the miniature 1CP1 ‘scope tube falls into
this category! With modern higher voltage electrolytic
capacitors, it would be feasible to construct a ‘ripple
booster’ circuit for the 1CP1’s h.t. Remember too that
you can use the same value, same working voltage
capacitors in series (maintaining the same capacitance
but increasing the safe working voltage). 

Voltage Multiplier Circuits
The diagrams, Fig. 2, show two interesting voltage
multiplying circuits. They were originally  published in
Electronics In Action in PW, October 2000, written by
Tex Swann G1TEX/M3NGS. I thoroughly
recommended readers should look back at this article.
(Photocopies available from our Book Store).

The circuits are ideal for experimentation, enabling
more experience to be gained, using lower voltages.
However, the voltage regulation is poor in such
circuits, but  please don’t let this discourage you from
building and evaluating this type of circuit. The
experience will be invaluable.

Using Transformers
Finally this month, it’s worth mentioning the use of
mains-to-full-wave h.t. transformers in detail. The

most common transformers likely to be found at junk
sales and on the bargain stalls at rallies are 250-0-250
and 350-0-350V types. These are usually found with
current ratings in the 100 to 150mA ranges. They are
ideal for our purposes!

By ignoring the centre tap of full wave
transformer, and taking the supply from either end
of the output winding, twice the voltage can be
obtained. However, as Tex Swann G1TEX reminded
me as we talked about the technique - the power
rating decreases dramatically. Although for the h.t.
requirements of oscilloscope tubes, such as the 1CP1,
this is not a problem.

So, with one end of the 250V winding grounded
to the chassis - the total output will be twice the
voltage - 500V. A half wave rectifier can be used,
feeding into a reservoir capacitor. to provide
‘smoothing’. Important note: Ensure that any
capacitor used has a good working voltage safety
margin. I prefer to use 700/750V d.c. working types
for a 500V supply*(See note). If you can’t find
suitable higher voltage working capacitors - use
same voltage value capacitors in series to increase
the working voltage (350V d.c. working capacitors
are still available new).

*Note: Although in practice I’ve found 750V d.c.
working capacitors to be perfectly adequate, Tex
G1TEX reminded me that as the peak voltages will
be near to 750V, even higher voltage working
capacitors, capable of working at 1kV should be
considered.

I hope my suggestions will encourage RB readers to
try building higher voltage power supplies. If you do
try working with higher voltage - work sensibly with
well insulated tools (a mains isolating transformer is
an excellent provision for safety) and remember that
electrolytic capacitors store charges very effectively.
Always ensure you discharge them completely before
touching any terminals!

I’ve not forgotten that some readers are building
transistorised d.c. to d.c. h.t. inverters and hope to
feature them in later article (Photos of your inverters
required please readers!). I’ve also realised - after
preparing this article - that a much more in-depth
coverage of this subject, with practical projects - is
required very soon. So, watch this space! Cheerio 
for now. PW
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Information Panel 
& Further Reading

Update on 70MHz projects:
Readers interested in building the
70MHz project featured in Radio
Basics can now obtain the necessary
3rd overtone crystal from Tony Nailer
G4CFY at Spectrum Communications
(see advert this issue). The
70.260MHz calling channel and a
70.280MHz working channel are
available for £5 plus 50p P&P.

Further reading on power
supplies: I recommended that
readers wanting to add theoretical
knowledge to practical experience
should refer to the excellent sections
on a.c. power supplies, half and full
wave rectification in the ARRL’s
Understanding Basics Electronics (the
RB recommended reference source)
book. I also recommend the ARRL’s
Handbook, and the RSGB’s Radio
Communications Manual, both of
which contain helpful advice and
circuits for voltage multiplying.

Rob G3XFD.  

Project / Theory
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� Fig. 2: Low voltage multiplier circuits suitable for experimentation (see text).



SQ & BM Range VX 6Co- linear:- Specially Designed Tubular Vertical
Coils individually tuned to within 0.05pf (maximum power 100 watts)
BM100 Dual-Bander...........................................£29.95
(2 mts 3dBd) (70cms 6dBd) (Leng h 39”)
SQBM100 Dual-Bander .....................................£39.95
(2 mts 3dBd) (70cms 6dBd) (Leng h 39”)
SQBM110 Dual-Bander .....................................£49.95
(2 mts 3dBd) (70cms 6dBd) (Leng h 39")
Unique design – radial FREE
BM200 Dual-Bander...........................................£39.95
(2 mts 4.5dBd) (70cms 7.5dBd) (Leng h 62”)
SQBM200 Dual-Bander .....................................£49.95
(2 mts 4.5dBd) (70cms 7.5dBd) (Leng h 62”)
SQBM500 Dual - Bander Super Gainer ........£59.95
(2 mts 6.8dBd) (70cms 9.2dBd) (Leng h100”)
BM1000 Tri-Bander ................................................................£59.95
(2 mts 6.2dBd) (6 mts 3.0dBd) (70cms 8.4dBd) (Leng h 100”)
SQBM1000 Tri-Bander ..........................................................£69.95
(2 mts 6.2dBd) (6 mts 3.0dBd) (70cms 8.4dBd) (Leng h 100”)
SQBM 100/200/500/800/1000 are Polycoated Fibre Glass
with Chrome & Stainless Steel Fittings.

70cms (Boom 12”) ..............£19.95
2 metre (Boom 20”) ..............£24.95
4 metre (Boom 23”) ..............£29.95
6 metre (Boom 33”) ..............£34.95
10 metre (Boom 52”) ..............£64.95
6/2/70 Triband (Boom 45”) ..............£64.95

2 metre (size 12” app ox) .................................£14.95
4 metre (size 20” app ox) .................................£19.95
6 metre (size 30” app ox) .................................£26.95
These very popular antennas square folded di-pole type antennas

Convert your half size g5rv into a full size wi h just 8ft either side.
Ideal for he small ga den.........................................................£19.95

AM-PRO 6 mt (Length 4.6’ approx)...............................................£16.95
AM-PRO 10 mt (Length 7’ approx) ...............................................£16.95
AM-PRO 17 mt (Length 7’ approx) ...............................................£16.95
AM-PRO 20 mt (Length 7’ approx) ...............................................£16.95
AM-PRO 40 mt (Length 7’ approx) ...............................................£16.95
AM-PRO 80 mt (Length 7’ approx) ...............................................£19.95
AM-PRO 160 mt (Length 7’ approx).............................................£49.95
AM-PRO MB5 Multi band 10/15/20/40/80 can use 4 Bands at one
time (Length 100") .............................................................................£69.95
SPX-100 ‘plug n go’ multiband 6/10/12/15/17/20/30/40/80mtrs. Band
changing is easy via a flylead and socket and adjustable telescopic
whip section 1.65m when fully extended ......................................£49.95

SJ-70 430-430MHz slimline design wi h SO239 connection.
Leng h 1.00m...........................................................................£19.95
SJ-2 144-146MHz slimline design wi h SO239 connection.
Leng h 2.00m ..........................................................................£24.95

2 metre 5 Element
(Boom 64”) (Gain 7.5dBd) .......................£74.95
2 metre 8 Element 
(Boom 126”) Gain 11.5dBd) ...................£94.95
70 cms 13 Element
(Boom 83”) (Gain 12.5dBd).......................................................£74.95

2 metre 5 Element (Boom 38”) (Gain 9.5dBd)...£39.95
2 metre 7 Element (Boom 60”) (Gain 12dBd)....£49.95
2 metre 12 Element (Boom 126”) (Gain 14dBd)£74.95
70 cms 7 Element (Boom 28”) (Gain 11.5dBd)..£34.95
70 cms 12 Element (Boom 48”) (Gain 14dBd) ......................£49.95
The biggest advantage with a ZL-special is that you get massive gain for such a

small boom length, making it our most popular beam antenna

GRP-150 1.5" OD Length: 2.0m Grade: 3mm ..........................£19.95
GRP-175 1.75" OD Leng h: 2.0m Grade: 3mm ........................£24.95
GRP-200 2.0" OD Length: 2.0m Grade: 3mm ..........................£29.95

PMR-218 ......................................................................................£8.95
� Impedance: 8Ω
� Power: 3 Watts nominal/5 Watts max
� Size: 95 x 95 x 65mm
� Lead: 2m wi h 3.5mm jack plug fitted

PMR-250 ...................................................................................£10.95
� Impedance: 8Ω
� Power: 3 Watts nominal/5 Watts max
� Size: 65 x 130 x 80mm
� Lead: 2m wi h 3.5mm jack plug fitted

PMR-712 ...................................................................................£14.95
� Impedance: 8Ω
� Power: 3 Watts nominal/5 Watts max
� Size: 120 x 120 x 40mm
� Lead: 2m wi h 3.5mm jack plug fitted
� Includes mute and audio noise filter

MGR-3 3mm (maximum load 250 kgs) ..............£6.95
MGR-4 4mm (maximum load 380 kgs) ...........£14.95
MGR-6 6mm (maximum load 620 kgs) ...........£29.95

BM33 70 cm 2 X 5⁄8 wave Length 39" 7.0 dBd Gain...£34.95
BM45 70cm 3 X 5⁄8 wave Leng h 62" 8.5 dBd Gain....£49.95
BM55 70cm 4 X 5⁄8 wave Leng h 100" 10 dBd Gain...£69.95
BM60 2mtr5⁄8 Wave, Leng h 62", 5.5dBd Gain............£49.95
BM65 2mtr 2 X 5⁄8 Wave, Length 100", 8.0 dBd Gain...........£69.95

MLP32 TX & RX 100-1300MHz one feed,
S.W.R. 2:1 and below over whole frequency
range p ofessional quality
(leng h 1420mm)..............................£99.95
MLP62 same spec as MLP32 but wi h
increased freq.
range 50-1300 Leng h 2000mm..............................................£169.95

2 metre 4 Element
(Boom 48”) Gain 7dBd) ..............£24.95
2 metre 5 Element
(Boom 63”) Gain 10dBd) ............£44.95
2 metre 8 Element
(Boom 125”) (Gain 12dBd) ..........£59.95
2 metre 11 Element
(Boom 185”) (Gain 13dBd)........................................................£89.95
4 metre 3 Element
(Boom 45”) Gain 8dBd)............................................................£49.95
4 metre 5 Element
(Boom 128”) (Gain 10dBd)........................................................£59.95
6 metre 3 Element
(Boom 72”) Gain 7.5dBd).........................................................£54.95
6 metre 5 Element
(Boom 142”) (Gain 9.5dBd).......................................................£74.95
70 cms 13 Element
(Boom 76”) Gain 12.5dBd).......................................................£49.95

MR 214 2 metre straight stainless 1⁄4 wave 3⁄8 fitting ..£4.95
SO239 type....................................................................£5.95
MR 258 2 Metre 5⁄8 wave 3.2 dBd Gain (3⁄8 fitting)
(Leng h 58") ................................................................£12.95
MR 268S 2 Metre 5⁄8 wave 3.5dBd gain Leng h 51" S0239
fitting .......................................................................... £19.95
MR 290 2 Metre (2 x 5/8 Gain: 7.0dBd) (Length: 100").
SO239 fitting, “ he best it gets”................................£39.95
MR 625 6 Metre base loaded (1/4 wave) (Leng h: 50")
commercial quality.....................................................£19.95
MR 614 6 Metre loaded 1⁄4 wave (Leng h 56")
(3⁄8 fitting)...................................................................................£13.95
MR 644 6 Metre loaded 1⁄4 wave (Leng h 40") (3⁄8 fitting) ..£12.95
(SO239 fitting) ............................................................................£15.95

MICRO MAG Dual band 2/70 antenna complete with 1" magnetic
mount 5mtrs of mini coax terminated in BNC ........................... £14.95
MR700 2m/70cms, 1/4 wave & 5/8, Gain 2m 0dB/3.0dB 70cms Leng h
20" 3⁄8 Fitting.....................................................................................£7.95
SO239 Fitting.....................................................................................£9.95
MR 777 2 Metre 70 cms 2 8 & 4 8 dBd Gain
(5⁄8 & 2x5⁄8 wave) (Length 60") (3⁄8 fitting)................................. £16.95
(SO239 fitting)................................................................................ £18.95
MRQ525 2m/70cms, 1/4 wave & 5/8, Gain 2m 0 5dB/3 2dB 70cms
Leng h 17" SO239 fitting commercial quality............................. £19.95
MRQ500 2m/70cms, 1/2 wave & 2x5/8, Gain 2m 3.2dB/5 8db 70cms
Leng h 38" SO239 fitting commercial quality............................. £24.95
MRQ750 2m/70cms, 6/8 wave & 3x5/8, Gain 2m 5.5dB/8.0dB 70cms
Leng h 60" SO239 fitting commercial quality............................. £39.95
MRQ800 6/2/70cms 1/4 6/8 & 3 x 5/8, Gain 6m3.0dB /2m 5.0dB/70
7 5dB Length 60" SO239 fitting comme cial quality .................. £39.95
GF151 Professional glass mount dual band antenna. Freq: 2/70 Gain:
2 9/4 3dB. Length: 31".........................................................New low price £29.95

MD020 20mt version app ox only 11ft ..............................£39.95
MD040 40mt version app ox only 11ft ..............................£44.95
MDO80 80mt version app ox only 11ft ..............................£49.95

(slimline lightweight aluminium construction)

RDP 3B 10/15/20mtrs leng h 7.40m ..................................£119.95
RDP-4 12/17/30mtrs leng h 10.50m ................................£119.95
RDP-40M 40mtrs length 11.20m ..........................................£169.95
RDP-6B 10/12/15/17/20/30mtrs boom length 1.00m. .......£239.95

HALF ................FULL
Standard (enamelled) £19.95..........£22.95
Hard Drawn (pre stretched) £24.95..........£27.95
Flex Weave (original high quality) £29.95..........£34.95
Flexweave PVC (clear coated PVC) £34.95..........£39.95
Deluxe 450 ohm PVC Special

£44.95 ...................................£49.95
TS1 Stainless Steel Tension Springs (pair)
for G5RV .....................................................................................£19.95

MRW-310 Rubber DuckTX 2 Metre & 70 cms Super Gainer RX
25- 1800 Length 40cm BNC fitting ..........................................£14.95
MRW-232 Mini Miracle TX 2 Metre 70 & 23 cms RX 25-1800 Mhz
Length just 4.5cm BNC fitting .................................................£19.95
MRW-250 Telescopic TX 2 Metre & 70 cms RX 25-1800 Mhz
Length 14-41cm BNC fitting.....................................................£16.95
MRW-200 Flexi TX 2 Metre & 70cms RX
25-1800 Mhz Leng h 21cm SMA fitting..................................£19.95
MRW-210 Flexi TX 2 Metre & 70cms Super Gainer RX 25-1800
Mhz Length 37cm SMA fitting ................................................£22.95

70 cms 1/2 wave (Leng h 26”) (Gain: 2.5dB) (Radial free)........£24.95
2 metre 1/2 wave (Length 52”) Gain 2.5dB) (Radial free)........£24.95
4 metre 1/2 wave (Leng h 80”) (Gain 2.5dB) (Radial free) .......£39.95
6 metre 1/2 wave (Length 120”) (Gain 2.5dB) (Radial free)......£44.95
6 metre 5/8 wave (Leng h 150”) Gain 4.5dB) (3 x 28" radials)...£49.95

MFJ-941E.............................................£129.95
MFJ-945 ...............................................£119.95
MFJ-948 ...............................................£139.95
MFJ-949E ...................................................................................£159.95
MFJ-969 ......................................................................................£199.95
MFJ-971 ........................................................................................£99.95
MFJ-993 ......................................................................................£249.95
MFJ-974 ......................................................................................£159.95
MFJ-974H ...................................................................................£179.95

Manufacturers of radio communication
antennas and associated products

Speakers

Log Periodic

Mobile HF Whips (with 3/8 base fitting)

Slim Jims

VHF/UHF Mobile Antennas

MFJ Antenna Tuning Unit

Crossed Yagi Beams (fittings stainless steel)

Yagi Beams (fittings stainless steel)

Rotative HF Dipoles

G5RV Inductors

Hand-Held Antennas

HB9CV 2 Element Beam 3.5dBd

Halo Loops

Guy Rope 30 metres

Single Band Mobile Antennas

Mini HF Dipoles (Length 11' approx)

Single Band End Fed
Base Antennas

VHF/UHF Vertical Co-Linear
Fibreglass Base Antenna

Single Band Vertical Co-Linear
Base Antenna

ZL Special Yagi Beams
(Fittings stainless steel)

G5RV Wire Antenna (10-40/80m)
(Fittings stainless steel)

Reinforced Hardened Fibreglass
Masts (GRP)

CHECK ON-LINE FOR ALL UPDATES,
NEW PRODUCTS & SPECIAL OFFERS

wwwwww..amateurantennasamateurantennas.com.com
� Postage is a maximum of £7.00 on all orders �
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RG58 best quality standard per mt..........................................35p
RG58 best quality military spec per mt..................................60p
RGMini 8 best quality military spec per mt ..........................70p
RG213 best quality military spec per mt ...............................85p
H100 best quality military coax cable per mt ..................£1.10
3-core rotator cable per mt ........................................................45p
7-core rotator cable per mt ....................................................£1.00
10 amp red/black cable 10 amp per mt..................................40p
20 amp red/black cable 20 amp per mt..................................75p
30 amp red/black cable 30 amp per mt ..............................£1.25

Please phone for special 100 metre discounted price

6" Stand Off Bracket (complete with U Bolts) ......£6.00
9" Stand off bracket (complete with U Bolts) ......£9.00
12" Stand off bracket (complete with U Bolts)..£12.00
12" T & K Bracket (complete with U Bolts) .........£14.95
18" T & K Bracket (complete with U Bolts) .........£17.95
24" T & K Bracket (complete with U Bolts) ......................................£19.95
36" T & K Bracket (complete with U Bolts) ......................................£29.95
Chimney lashing kit .............................................................................£12.95
Double chimney lashing kit...............................................................£24.95
3-Way Pole Spider for Guy Rope/ wire....................................................£3.95
4-Way Pole Spider for Guy Rope/wire.....................................................£4.95
1" Mast Sleeve/Joiner ................................................................................£6.95
1.25" Mast Sleeve/Joiner ..........................................................................£7.95
1.5" Mast Sleeve/Joiner.............................................................................£8.95
2" Mast Sleeve/Joiner ................................................................................£9.95
Earth rod including clamp (copper plated) ............................................£9.95
Earth rod including clamp (solid copper) ............................................£14.95
Pole to pole clamp 2"-2".........................................................................£4.95
Di-pole centre (for wire) ..........................................................................£4.95
Di-pole centre (for aluminium rod)........................................................£4.95
Dog bone insulator .................................................................................£1.00
Dog bone insulator heavy duty.............................................................£2.00

Turbo mag mount 7” 4mtrs coax/PL259 3⁄8 or SO239 ........£14.95
Tri-mag mount 3 x 5” 4mtrs coax/PL259 3⁄8 or SO239 .......£39.95
Hatch Back Mount (stainless steel) 4 mts coax/PL259 3/8 or
SO239 fully adjustable wi h turn knob ....................................£29.95
Gutter Mount (same as above) .............................................£29.95
Rail Mount (aluminium) 4mtrs coax/PL259 sutiable for up to linch
oof bars or poles 3/8 fitting ......................................................£12.95

SO259 fitting...........................................................................£14.95
Gutter Mount (cast aluminium) 4mtrs coax/PL259 3/8 fitting...£9.95
SO259 fitting...........................................................................£12.95
Hatch Back Mount 3/8 4mtrs coax/PL259 .............................£12.95
Roof stud Mount 4mts coax/PL259 3/8 or SO239 fitting .....£12.95

Enamelled copper wire 16 gauge (50mtrs).....£11.95
Hard Drawn copper wire 16 gauge (50mtrs)..£13.95
Equipment wire Multi Stranded (50mtrs) ...........£9.95
Flexweave high quality (50mtrs).........................£27.95
PVC Coated Flexweave high quality (50mtrs) ........................£37.95
300Ω Ladder Ribbon heavy duty USA imported (20mtrs).....£15.00
450Ω Ladder Ribbon heavy duty USA imported (20mtrs).....£15.00

(Other lengths available, please phone for details)

AR-31050 Very light duty TV/UHF ..........£24.95
AR-300XL Light duty UHF\VHF................£49.95
YS-130 Medium duty VHF........................£79.95
RC5-1 Heavy duty HF..............................£349.95
RG5 3 Heavy Duty HF inc pre set cont ol box.....................£449.95
AR26 Alignment Bearing for the AR300XL............................£18.95
RC26 Alignment Bearing for RC5-1/3 .....................................£49.95

STANDARD LEADS
1mtr RG58 PL259 to PL259 lead..............£3.95
10mtr RG58 PL259 to PL259 lead ...........£7.95
30mtr RG58 PL259 to PL259 lead.........£14.95
MILITARY SPECIFICATION LEADS
1mtr RG58 Mil spec PL259 to PL259 lead ...............................£4.95
10mtr RG58 Mil spec PL259 to PL259 lead...........................£10.95
30mtr RG58 Mil spec PL259 to PL259 lead...........................£24.95
1mtr RG213 Mil spec PL259 to PL259 lead.............................£4.95
10mtr RG213 Mil spec PL259 to PL259 lead ........................£14.95
30mtr RG213 Mil spec PL259 to PL259 lead ........................£29.95

(All other leads and lengths available, ie. BNC to N-type, etc.
Please phone for details)

CDX Lightening arrestor 500 watts.........................................£19.95
MDX Lightening arrestor 1000 watts......................................£24.95
AKD TV1 filter..............................................................................£9.95
Amalgamating tape (10mtrs) ..................................................£7.50
Desoldering pump ...................................................................£2.99
Alignment 5pc kit ....................................................................£1.99

MB-1 1:1 Balun 400 watts power ..................£24.95
MB-4 4:1 Balun 400 watts power ..................£24.95
MB-6 6:1 Balun 400 watts power ..................£24.95
MB-1X 1:1 Balun 1000 watts power .............£29.95
MB-4X 4:1 Balun 1000 watts power .............£29.95
MB-6X 6:1 Balun 1000 watts power........................................£29.95
MB-Y2 Yagi Balun 1.5 to 50MHz 1kW.....................................£24.95

MD-24 HF or VHF/UHF internal duplexer (1.3-225MHz)
(350-540MHz) SO239/PL259 fittings ....................£22.95
MD-24N same spec as MD-24 but “N-type” fittings.£24.95
MX2000 HF/VHF/UHF internal Tri-plexer (1.6-60MHz)
(110-170MHz) (300-950MHz).........................................................£59.95
CS201 Two-way di-cast antenna switch. Freq: 0-1000MHz max
2,500 watts SO239 fittings............................................................£14.95
CS201-N Same spec as CS201 but with N-type fittings .........£19.95
CS401 Same spec as CS201 but4-way .....................................£39.95

Heavy Duty Aluminium (1.8mm wall)
wi h a lovely push-fit finnish to give a very strong
mast set
11/4" single 5' ali pole........................................£7.00
11/4" set of four (20' total app ox) ................£24.95
11/2" single 5' ali pole .....................................£10.00
11/2" set of four (20' total approx) ..........................................£34.95
13/4" single 5' ali pole ...............................................................£12.00
13/4" set of four (20' total app ox) ...........................................£39.95
2" single 5' ali pole ...................................................................£15.00
2" set of four (20' total app ox) ...............................................£49.95

ADEX-3300 3 BAND 3 ELEMENT TRAPPED
BEAM
FREQ:10-15-20 Mtrs GAIN:8 dBd
BOOM:4.42m LONGEST ELE:8.46m
POWER:2000 Watts .................................................................£329.95
ADEX-6400 6 BAND 4 ELEMENT TRAPPED
BEAM FREQ:10-12-15-17-20-30 Mtrs GAIN:7.5
dBd BOOM:4.27m LONGEST ELE:10.00m
POWER:2000 Watts .............................£599.95
40 Mtr RADIAL KIT FOR ABOVE...............................................£99.00

VR3000 3 BAND VERTICAL
FREQ: 10-15-20 Mtrs
GAIN: 3.5dBi HEIGHT: 3.80m POWER: 2000 Watts (wi hout radials)
POWER: 500 Watts (wi h optional radials) ..............................£99.95
OPTIONAL 10-15-20mtr radial kit .............................................£39.95

VR5000 5 BAND VERTICAL FREQ:10-15-20-40-80 Mtrs
GAIN: 3.5dBi HEIGHT: 4.00m RADIAL LENGTH: 2.30m
(included). POWER: 500 Watts...............................£189.95

EVX4000 4 BAND VERTICAL FREQ:10-15-20-40 Mtrs
GAIN: 3.5dBi HEIGHT: 6.50m POWER: 2000 Watts (wi hout radials)
POWER: 500 Watts (wi h optional
radials)......................................................................................£119.95
OPTIONAL 10-15-20mtr radial kit .............................................£39.95
OPTIONAL 40mtr radial kit .......................................................£14.95

EVX5000 5 BAND VERTICAL FREQ:10-15-20-40-80
Mtrs GAIN: 3.5dBi HEIGHT: 7.30m POWER: 2000
Watts (without radials) POWER: 500 Watts (wi h
optional radials)..............................................£169.95
OPTIONAL 10-15-20mtr radial kit ....................£39.95
OPTIONAL 40mtr radial kit...............................£14.95
OPTIONAL 80mtr radial kit...............................£16.95

EVX6000 6 BAND VERTICAL FREQ: 10-15-20-30-40-
80 Mtrs GAIN: 3.5dBi HEIGHT: 5.00m RADIAL
LENGTH: 1.70m(included) POWER: 800
Watts................................................................£299.95

EVX8000 8 BAND VERTICAL FREQ:10-12-15-17-20-
30-40 Mtrs (80m optional) GAIN: 3.5dBi HEIGHT:
4.90m RADIAL LENGTH: 1.80m (included)
POWER: 2000 Watts .......................................£319.95
80 MTR RADIAL K T FOR ABOVE....................£89.00

(All verticals require grounding if optional radials are not purchased to

obtain a good VSWR)

UTD160 FREQ:160 Mtrs LENGTH:28m
POWER:1000 Watts...................................£49.95
MTD-1 (3 BAND) FREQ:10-15-20 Mtrs
LENGTH:7.40 Mtrs POWER:1000 Watts ..£49.95
MTD-2 (2 BAND) FREQ:40-80 Mtrs LENGTH: 20Mtrs POWER:1000
Watts ...........................................................................................£54.95
MTD-3 (3 BAND) FREQ:40-80-160 Mtrs LENGTH: 32.5m POWER:
1000 Watts..................................................................................£99.95
MTD-4 (3 BAND) FREQ: 12-17-30 Mtrs LENGTH: 10.5m POWER:
1000 Watts..................................................................................£44.95
MTD-5 (5 BAND) FREQ: 10-15-20-40-80 Mtrs LENGTH: 20m
POWER:1000 Watts....................................................................£89.95

(MTD-5 is a crossed di-pole with 4 legs)

PL259/9 plug (Large entry) .......................................................£0.75
PL259 Reducer (For PL259/6 to conv to P1259/6) ..................£0.25
PL259/6 plug (Small entry) ......................................................£0.75
PL259/7 plug (For mini 8 cable)...............................................£1.00
BNC Screw type plug (Small entry) ..................................... £1.25
BNC Solder type plug (Small entry) ..................................... £1.25
BNC Solder type plug (Large entry) ......................................£3.00
N-Type plug (Small entry).........................................................£3.00
N-Type plug (La ge entry) .........................................................£3.00
SO239 Chassis socket (Round) .............................................£1.00
SO239 Chassis socket (Square) ............................................£1.00
N-Type Chassis scoket (Round) .............................................£3.00
N-Type Chassis scoket (Square) ............................................£3.00
SO239 Double female adapter .............................................£1.00
PL259 Double male adapter..................................................£1.00
N-Type Double female.............................................................£2.50
SO239 to BNC adapter ...........................................................£2.00
SO239 to N-Type adapter.......................................................£3.00
SO239 to PL259 adapter (Right angle).................................£2.50
SO239 T-Piece adapter (2xPL 1XSO).....................................£3.00
N-Type to PL259 adapter (Female to male) .........................£3.00
BNC to PL259 adapter (Female to male) ..............................£2.00
BNC to N-Type adapter (Female to male) .............................£3.00
BNC to N-Type adapter (Male to female)..............................£2.50
SMA to BNC adapter (Male to female)..................................£3.95
SMA to SO239 adapter (Male to SO239)..............................£3.95
SO239 to 3/8 adapter (For antennas) ....................................£3.95
3/8 Whip stud (For 2.5mm whips) ...........................................£2.95

Please add just £2.00 P&P for connector only orders
PLEASE PHONE FOR LARGE CONNECTOR ORDER DISCOUNTS

TMA-1 Aluminium mast � 4 sections
170cm each � 45mm to 30mm � App ox
20ft erect 6ft collapsed ....................£99.95
TMA-2 Aluminium mast � 8 sections 170cm each � 65mm to
30mm � App ox 40ft erect 6ft collapsed..............................£189.95
TMF-1 Fibreglass mast � 4 sections 160cm each � 50mm to
30mm � App ox 20ft erect 6ft collapsed ................................£99.95
TMF-2 Fibreglass mast � 5 sections 240cm each � 60mm to
30mm �App ox 40ft erect 9ft collapsed ...............................£189.95
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HBV-2 2 BAND 2 ELEMENT TRAPPED BEAM
FREQ:20-40 Mtrs GAIN:4dBd BOOM:5.00m
LONGEST ELEMENT:13.00m POWER:1600
Watts.........................................................................................£399.95

CALL MAIL ORDER 01908 281705
FAX 01908 281706
Opening times: Mon-Fri 9-6pm sales@moonrakerukltd.com

www.amateurantennas.com

Mounting Hardware (All galvanised)

5ft Poles Heavy Duty (Swaged)

Cable & Coax Cable

Connectors & Adapters

Baluns

Tri/Duplex & Antennas Switches

Antennas Rotators

Mobile Mounts

Antenna Wire & Ribbon

Miscellaneous Items

Patch Leads
Telescopic Masts (aluminium/fibreglass opt)

HF Yagi

HF Verticals

Trapped Wire Di-Pole Antennas
(Hi grade heavy duty Commercial Antennas)

Callers welcome. Opening times: Mon-Fri 9-6pm sales@moonrakerukltd.com

UNIT 12, CRANFIELD ROAD UNITS, CRANFIELD ROAD
WOBURN SANDS, BUCKS MH17 8UR
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Manufacturers of radio communication
antennas and associated products

Scanner Base Verticals Going Mobile

Portable Antennas

Shortwave Wire Antennas

Hand-held Antennas

Something Extra

Discone Base Antennas

Beam Antennas

Getting Rigged Up

SUPERSCAN STICK I (WIDEBAND) ..................................................£29.95
FREQ: 0-2000MHz LENGTH 100cm SOCKET SO239 £7.00 P&P
RADIALS: 3 x 17cm
SUPERSCAN STICK II (WIDEBAND).................................................£39.95
FREQ: 0-2000MHz GAIN: 3.00dB OVER SSSI £7.00 P&P
LENGTH: 150cm SOCKET: SO239 RADIALS: 3 x 50cm
These two superb fibreglass external wideband antennas have capactor
loaded trapped coils to give maximum sensitivity to even the weakest of
signals. No wonder they are best selling verticles!
AR-30 (AIR BAND).................................................................................£39.95
FREQ: CIVIL & MILITARY AIR GAIN: 3.0/6.0dB £7.00 P&P
LENGTH: 100cm SOCKET: SO239 RADIALS: 3 x 17cm
AR-50 (AIR BAND).................................................................................£49.95
FREQ: CIVIL & MILITARY AIR GAIN: 4.5/7.0dB £7.00 P&P
LENGTH: 150cm SOCKET: SO239 RADIALS: 3 x 50cm
These dedicated fibreglass external antennas are pre-tuned for both air
band frequencies. Get the gain and don’t miss take off!
X1-HF VERTICAL (DEDICATED HF)...................................................£49.95
FREQ:1-50MHz LENGTH: 200cm SOCKET: SO239 £7.00 P&P
RADIALS: NONE
This HF vertical antenna incorporates helical traps and is an ideal
alternative to long wire.

G.SCAN II MOBILE (WIDEBAND) ....................................£29.95
TYPE: TWIN COIL FREQ: 25-2000MHz £7.00 P&P
LENGTH: 65cm BASE MAGNETIC CABLE: 4m
WITH BNC
SKYSCAN MOBILE (WIDEBAND)....................................£19.95
TYPE: 4 TUNED WHIPS FREQ: 25-2500MHz £7.00 P&P
LENGTH: 65cm BASE MAGNETIC CABLE: 4m
WITH BNC
Don’t loose those signals while on the move. Get high
performance reception wherever whenever.

SKYSCAN DESKTOP (INTERNAL/WIDEBAND)..................£49.95
TYPE: DISCONE STYLE FREQ: 25-2000MHz £7.00 P&P
LENGTH: 90cm CABLE: 4m WITH BNC
TRI-SCAN III DESKTOP (INTERNAL/WIDEBAND) .............£39.95
TYPE: TWIN COIL FREQ: 25-2000MHz £7.00 P&P
LENGTH: 90cm CABLE: 4m WITH BNC
SWP-2000 (GLASS MOUNT/WIDEBAND)............................£29.95
TYPE: SUCTION MOUNT FREQ: 25-2000MHz £7.00 P&P
LENGTH: 55cm CABLE: 4m WITH BNC
SWP-HF30 (GLASS MOUNT/DEDICATED HF) ....................£39.95
TYPE: SUCTION MOUNT FREQ HF: 0.05-30MHz £7.00 P&P
LENGTH: 80cm CABLE: 4m WITH BNC
MAX-5 ACTIVE (INTERNAL/EXTERNAL/WIDEBAND) ......£49.95
TYPE: ACTIVE PRE-AMP FREQ: 25-1800MHz £7.00 P&P
GAIN: 14dB LENGTH: 140cm CABLE: 4m WITH BNC
Get the most from your scanner by using one of our portable
antennas and enjoy great performance without the need to erect an
external one.

TURNSTILE 137 (DEDICATED WEATHER SATELLITE).....£39.95
FREQ: 137.5MHz LENGTH: 100cm SOCKET: SO239 £7.00 P&P
RADIALS: 4
For use with receiving weather satellite pictures.
MRP-2000 (ACTIVE WIDEBAND PRE-AMP) .......................£49.95
FREQ: 25-2000MHz GAIN: 14.0dB POWER: 9-15V £4.00 P&P
CABLE: 1m BNC-BNC
AT-2000 ANTENNA TUNER ....................................................£99.00
0-30MHz : LOW PASS FILTER : SO239 SOCKETS £7.00 P&P
Just simply adjust both controls for maximum signal, probably the
best tuner available.

MWA-HF MkII (EXTERNAL DELUXE HF ............................£49.95
ANTENNA) £7.00 P&P
TYPE: WIRE BALUN MATCH FREQ: 0-40MHz
LENGTH: 25m CABLE: 10m WITH PL259
MD37-SKYWIRE (EXTERNAL STANDARD .......................£39.95
HF ANTENNA) £7.00 P&P
TYPE: WIRE BALUN MATCH FREQ: 0-40MHz
LENGTH: 25cm CABLE: 10m WITH PL259
LONG WIRE BALUN (ON ITS OWN)....................................£19.95

£2.00 P&P
Get the best from your HF receiver and get a long wire. Our own
ferrite baluns give up to 2 “S” points greater signal then other
similar baluns with a smooth match over 40MHz.

MRW-100 (SUPER GAINER BNC) ................................................................................£19.95
FREQ: 25-1800MHz LENGTH: 40m FITTING: BNC £2.00 P&P
MRW-210 (SUPER GAINER SMA)................................................................................£22.95
FREQ: 25-1800MHz LENGTH: 40m FITTING: SMA £2.00 P&P

Going out? Don’t miss out! Get a Super Gainer!

STANDARD DISCONE (WIDEBAND) ..................................£29.95
FREQ: 25-1300MHz LENGTH 100cm SOCKET: SO239 £7.00 P&P
RADIALS: 16
SUPER DISCONE (WIDEBAND) ...........................................£39.95
FREQ: 25-2000MHz GAIN: 3.00dB OVER STANDARD £7.00 P&P
LENGTH: 140cm SOCKET: SO239 RADIALS: 16
HF DISCONE (WIDEBAND/HF SENSITIVE) .......................£49.95
FREQ: 0.05-2000MHz LENGTH: 180cm SOCKET: SO239 £7.00 P&P
RADIALS: 16
ROYAL DISCONE 2000 (WIDEBAND – STAINLESS) ......£49.95
FREQ RX: 25-2000MHz FREQ TX: 50-52, 144-146, 430-440£7.00 P&P
900-986, 1240-1325MHz LENGTH: 155cm GAIN: 4.5dB OVER
STANDARD SOCKET: N TYPE RADIALS: 16
ROYAL DOUBLE DISCONE 2000 ........................................£59.95
FREQ RX: 25-2000MHz FREQ TX: 130-175/410-475MHz £7.00 P&P
GAIN: 5.5dB LENGTH: 150cm SOCKET: N-TYPE
The discone has been around for over 40 years and is generally
recognized as the original and probably the best all round scanner
antenna. Choose the best one for your station or call us for advice.

MLP-32 (LOG PERIODIC).......................................£99.95
FREQ: 100-1300MHz TX & RX...............................£7.00 P&P
GAIN: 11-13dB LENGTH 140cm
SOCKET: N TYPE
MLP-62 (LOG PERIODIC) ....................................£169.95
FREQ: 50-1300MHz TX & RX.................................£7.00 P&P
GAIN: 10-12dB LENGTH: 300cm
SOCKET: N TYPE
These two beam antennas are sold mainly to our military
& commercial customers. With an SWR 2:1 or better over
the whole frequency, for performance it just doesn’t get
better.
AR300XL Rotator for both antennas......................£49.95

£7.00 P&P

www.scannerantennas.com CALL MAIL ORDER 01908 281705
Opening times: Mon-Fri 9-6pm sales@moonrakerukltd.com

UNIT 12, CRANFIELD ROAD UNITS, CRANFIELD ROAD
WOBURN SANDS, BUCKS MH17 8UR

We have a massive stock of all mounting hardware products, brackets, poles, cables &
connectors, etc. Phone, e-mail or check the web-site for details! Remember we can make
up any cable leads. Fitted with connectors of your choice at your request.

See

www.scannerantennas.com
for all updates, new products and

special offers
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I
have to be honest, I was never a fan of Yaesu radios.
My earliest encounter with the marque was an FR-50B
and FL-50 combination owned by Bob Calder, the
first G3UNR. Bob was well chuffed with his pride and
joy but somehow it just wasn’t right for me.
My next real encounter was with an FT-101B, which I

acquired second-hand some seven years after my initial
experiences with Bob’s Yaesu sets. I bought the ‘101 as it
was a good price but never really got on with it at all. I
wasn’t licensed at the time so it was only used as a
receiver. Perhaps if I’d been able to indulge in putting it to
use fully, then my views would have been different?

Now many years later, although I’m a convert to the
Yaesu brand, it was not ‘love at first sight’ with the FT-60.
I was anticipating something similar to the either the VX-
7R or the Kenwood TH-F7 in terms of form factor. This
was certainly not the case. The FT-60 is quite a bit bigger
and a fair bit heavier than these two mini-lightweights.

What the FT-60 exudes though, is robustness, Fig. 1.
As my involvement with the set developed, I found
myself handling this radio, just because it felt good. 
But enough of appearances, how does it work? I hear
you ask. Well, it’s time to tell you about the specifics of
the FT-60.

Dual-Band
This dual-band hand-held Amateur Radio transceiver
offers a maximum of 5W r.f. on both the 144 and
430MHz bands. The receiver offers coverage from 108 to
900MHz and so makes for a pretty handy general
purpose v.h.f. and u.h.f. set.

The FT-60’s functionality combined with its excellent

Ni-MH battery, Fig. 2, capacity make the
radio a prime candidate to accompany
me most everywhere I go. Certainly it
doesn’t offer the flexibility of the multi-
mode scanners that I’m in the habit of
stowing in my bag where ever I happen
to be heading, but then again they don’t
provide me with dual-band transmit
capability so it seemed a fair trade.

What Do You Get?
So, what do you get? The answer soon
came, when the FT-60E arrived in the
now standard brown corrugated box
that seems to be the preferred
packaging of most radio manufactures.

Opening the packaging reveals the
usual paperwork, manual, registration
card warranty and certificate of
conformity. An ‘overnight charger’ to
top up the supplied high capacity FNB-
83 Ni-MH battery.

Incidentally, it’s good to see that
Yaesu have decided to include a
substantial portable power source in
keeping with the durable nature of the
FT-60. The FNB-83 offers a capacity of
1.4Ah at 7.2V. This ensures very good
operating times from a single full
charge.

A nice feature provided by the set is
the brief display of battery or external
supply voltage at switch on time. With
the set mainly operating on receive, I
managed well in excess of 10 hours
continuous use.

The 80 page manual is
comprehensive and covers the vast array
of features offered by the radio in good
detail. The manual provided with the ‘E’
variant of the FT-60 is presented only in
English so, you can gauge the amount
of data contained within its covers!

Kevin Nice G3UNR spends some quality time
with a quality hand-held. Yaesu’s latest dual-
band 144/430MHz offering gets put through
its paces in the hands of sister magazine
SWM’s Editor. How did Kevin rate the
newcomer? Read on and find out!

FT-60 Review
� Yaesu’s latest hand-

held dual-band
v.h.f./u.h.f. f.m.
transceiver. Kevin
Nice G3UNR, Editor
of Short Wave
Magazine enjoyed
trying it out on
behalf of PW
readers (see text).
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Lastly, but very importantly there is the dual-band flexible antenna,
which measures some 180mm and I’m sure it will be a 
disappointment to some as it is features an SMA connector, Fig. 3. For
some reason these connectors seem to be much maligned by the
Amateur Radio community, but they are very effective and if treated
properly, robust too.

It’s my guess that those of you with bad SMA connector
experiences have been victim of some of the poor adapters that I’ve
seen available. These tend to mechanically overload the connector by
allowing cables that are too thick for the SMA to be attached. A better
solution is to use a pigtail, ie a short length of thinner cable with SMA
plug on one end and your socket of your choice on the other.

Transceiver Features
The FT-60E has all the modern software driven goodies that we’ve all
come to expect on a dual-band handy. The memory management is
superb on this set as are the ergonomics of the set’s control functions.

There are options to save power and even further extend the
battery’s operating life. Repeater shifts are automatic for the UK
repeaters but are also configurable should you wish to modify the
settings.

All the repeater access methods are provided too. The FT-60
provides 1750kHz tone transmit, CTCSS and digitally coded squelch
(DCS) capability encode and decode too! All the parameters are stored
in memory, so it’s possible to create many ‘virtual radios’ to be recalled
with a few button presses. 

And, as you might and indeed should expect these days the
memories have the alpha tagging option so that they can be labelled
with descriptive names. Haven’t things come a long was since the
thumbwheel tuned hand-held sets of yesteryear?

I mean, who would want to have to spin tiny controls back and
forth to change operation frequency, when the radio can now store
all your favourites and rapidly scan thought them all looking for
activity? Not me that’s for sure!

The FT-60 also provides temporary lock-out facilities if you
happen to experience a rogue carrier on one of your favourite
channels. Additionally, the memory is flagged so that you don’t
forget what you’ve done later on.

The FT-60 also comes equipped with facilities for access of
Internet connected relays as it proved the ability to store up to nine
unique d.t.m.f. access strings.

From the use I’ve had with the FT-60 it’s proved to be a sensitive

Frequency Ranges: Receive 108-137MHz (Air Band)
137-520MHz (a.m./f.m.)
700-999MHz (f.m.)

Transmit 144-146MHz
430-440MHz

Channel Steps: 5, 10, 12.5, 15, 20, 25, 50, 100kHz
Frequency Stability: ±5 p.p.m. (-10° to +60°C)
Repeater Shift: ±600kHz (144MHz) ±1.6, 5.0, 7.6MHz (430MHz)
Emission Type: F2, F3
Antenna Impedance: 50Ω
Supply Voltage: Nominal 7.2V d.c., negative earth
Operating: 6.0-16V, -ve earth (Ext d.c. jack)

11-16 V, negative earth (Ext d.c. jack with charging)
Current Consumption: 125mA (Receive)

45mA (standby, saver off) v.h.f.
47mA (standby, saver off) u.h.f.
19mA (standby, saver on)
0.8mA (auto power off)
1.3A (5W TX, 144MHz) 7.2V d.c.
1.5A (5W TX, 430MHz) 7.2V d.c.

Operating Temperature: -20° to +60°C
Case Size: 58 x 109 x 30mm (W x H x D)

(less knobs and antenna)
Weight: 370g including FNB-83 battery and antenna.

Transmitter

RF Power Output: High 5W (@ 7.2V FNB-83)
Mid 2W (@ 7.2V FNB-83)
Low 0.5W (@ 7.2V FNB-83)

Modulation Type: Variable Reactance F2, F3
Maximum Deviation: ±5kHz F2, F3
Spurious Emission: At least 60dB below (High & Mid) At least 40dB

below (Low)
Microphone Impedance: 2kΩ

Receiver
(Incorporating automatic mode selector (switches to
a.m. automatically).

Circuit Type: Double-Conversion Super heterodyne
Intermediate Frequencies: 1st: 47.25MHz

2nd: 450kHz
Sensitivity: 108-137MHz, a.m. 0.8µV typ. for 10dB S/N

137-140MHz, n.b.f.m. 0.2µV for 12dB SINAD
140-150MHz, n.b.f.m. 0.16µV for 12dB SINAD
150-174MHz, n.b.f.m. 0.2µV typ. for 12dB SINAD
174-300MHz, n.b.f.m. 0.3µV typ. for 12dB SINAD
300-336MHz, n.b.f.m. 0.8µV typ. for 12dB SINAD
336-420MHz, n.b.f.m. 0.25µV typ. for 12dB SINAD
420-470MHz, n.b.f.m. 0.2µV for 12dB SINAD
470-520MHz, n.b.f.m. 0.25µV typ. for 12dB SINAD
800-900MHz, n.b.f.m. 0.5µV typ. for 12dB SINAD
900-999.99MHz, n.b.f.m. 0.8µV typ. for 12dB SINAD
Cellular Blocked

Selectivity: n.b.f.m., a.m. 12kHz (-6dB), 35 kHz (-60dB)
AF Output: 400mW into 8Ω for 10% THD (7.5 V)

� Fig. 1: Close-up view of the FT-60 transceiver, which is
“Robust and “feels good to handle” says G3UNR.

Manufacturer’s Specification
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little set. I’ve used it extensively across its frequency range, the 1000
memories have proved to be invaluable for storing the local
frequencies of interest. 

The transmit audio has been reported as “punchy and clean” so
no complaints there. Although, in the interest of extending battery life,
it would be nice to see an ultra low power level in addition to the
500mW level, but aside from that I’ve no complaints.

The set, along with most of its contemporaries, makes extensive
use of shifted functions on the keypad for setting of operational
options. Additionally, there’s a menu system accessed via the encoder
or by using the Up and Down buttons on the keypad.

Passing On Settings
With such a configurable set, it’s only reasonable to expect that the
manufacturer would provide the ability to easily pass on the setting
from one radio to another. In this case Yaesu have provided a clone
function with the FT-60 so that you can create as many copies of 
your memory configuration *(see opposite) as you have friends
owning FT-60s.

A special lead is required to connect the two
sets. In usual Yaesu fashion the clone lead fits in
the Mic/Speaker socket, which is located 
hidden under a grommet on the right hand side
of the case. 

Note: I think it’s a pity that there’s no facility
to back-up or modify the setting via a PC as I
found this to be a very useful feature with my
VR-500 wide-band hand-held receiver. It’s
certainly much easier using a computer keyboard
to enter memory data with full sized fingers!

On the subject of controls, the layout is pretty conventional with
the Volume, Squelch and rotary encoder for Frequency and other
control being located on top of the set. The encoder and the 
squelch control are concentric with the smaller knob of the combined
volume and power control located in between the encoder and the
antenna socket.

The 16 button keypad is to be found located in the bottom third

of the front panel with the speaker positioned above. The internal
microphone sits just below the speaker on the left integrated into the
radio’s nameplate.

Uppermost on the front panel lives the FT-60’s display, which is
described by the manufacturer as “large”. I think they must be
referring to the large characters because the display is only 35 x
15mm!

It is however, very readable, especially with its pink/orange back
lighting. Very effective and it doesn’t effect your night vision too much
either. Great when playing radio in the dark, as the keypad is also
illuminated!

The FT-60 also offers some interesting security functions. For
example it’s possible to set password protection so that the radio won’t
allow unauthorised use. Additionally, you can configure it to only
operate on single band or from certain memories.
* Please contact Yaesu UK direct for further information. Editor.

Outdoor Adventurer?
If you’re an outdoor adventure type then there are a couple of facilities

that may well be of interest to you. Firstly,
there’s a beacon function which is initiated by
another radio that sends a pair of CTCSS tones
that match the settings on your radio. 

Your FT-60 then responds automatically by
transmitting either a periodic tone or, if the FT-
60 is set to continuous, then it will transmit
audio from the microphone at maximum
microphone gain and your callsign in c.w.
(assuming it has been set via the menu). This is
a great idea for Amateurs operating in
mountainous or other hazardous environments.

Additionally, the FT-60 provides a different
function with a similar use. The automatic
range transponder system (ARTS) ensure that
when two FT-60s are in range of each other,

this is determined by the sets periodically polling each other, all is well.
Once the sets lose contact they raise the alarm by beeping. This
feature is quite common on PMR446 sets and can be a useful function
- inducing real, or sometimes unnecessary concern!

Spend My money?
The big question to ask any reviewer in my opinion is; “Would you
spend your own money on the product”? The answer, in the case of
the FT-60, considering the performance and price tag of under £200, is
“ Yes I would”. That is, if I didn’t already have quite a few hand-held
transceivers and scanners. But at that price, it would be high on my ‘to
buy’ list. Especially as the FT-60 is such rugged, water resistant, go
anywhere kind of radio.

It’s been a real pleasure getting acquainted with the hardy little 
FT-60, it will be a shame to let it go. I’ve got very used to it either sat
just by the main shack desk next to my computer screen or out and
about with me wherever I go.

There’s an empty space there now, I wonder what I can fill it with?
One last thing before I go, a huge thanks to Yaesu UK for the
opportunity to get to know this fine robust hand-held. If you want to
know more about the FT-60 then contact Yaesu at Unit 12, Sun
Valley Business Park, Winnal Close, Winchester, Hampshire
SO23 0LB. Tel: (01962) 866667 or take a look at their informative
website at www.yaesu.co.uk/amateur/index.htm

Review

�Product
Yaesu FT-60 144/430MHz

Transceiver

�Company
Yaesu UK Ltd.

�Contact
Sales, Tel: (01962)

866667, FAX: (01962)

856801. E-mail:

sales@yaesu.co.uk

�Pros 
The FT-60’s functionality

combined with its

excellent Ni-MH battery

capacity make the radio a

prime candidate to

accompany me most

everywhere I go

�Cons 
I’m sure it will be a

disappointment to some as

it is features an SMA

connector. For some

reason these connectors

seem to be much

maligned by the Amateur

Radio community, but

they are very effective and

treated properly, robust

too.

�Price 
£189

�Supplier 
My thanks for the loan of

the review transceiver go

to Yaesu UK Ltd, Unit 12,

Sun Valley Business Park,

Winnal Close, Winchester,

Hampshire SO23 0LB.

� Fig. 3: The FT-60
incorporates an
SMA antenna
connector 
(see text).

� Fig 2: The transceiver has an power supply, which provided
G3UNR with “Over 10 hours operation” (see text). 
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T
he Montis is a nominal 1.5W phone transmitter
that’s designed specifically for the Sutton receiver
(May 2005 PW) so that together they become the
Sutton Montis, which is of course the name of yet
another village in Somerset!

Its broadband design allows the Montis transceiver
operation on all the main h.f. bands when used with the

Sutton and its band cards. It produces double sideband
(d.s.b.) suppressed carrier ‘phone signals that can be read by
any station equipped for single sideband with either a
superhet, or direct conversion receiver.

Unlike the Mallet c.w. transmitter (June 2005 PW), the
Montis cannot normally be used as a stand alone ‘crystal’
controlled transmitter on 3.5MHz, or other bands. This is
because it does not have any facilities to generate its own
local oscillator signal. However, like the Mallet, it does have
provision for driving the optional 10W linear amplifier. (See
the information panel for prices and how to order, etc.).

Relatively Easy DSB!
The generation of d.s.b. ‘phone signals, with a suppressed
carrier, is relatively easy using a balanced modulator. And
this design features yet another use for the ubiquitous
SA602 mixer chip!

One input is the modulating audio and the other input is
the radio frequency (r.f.) carrier frequency, which comes
from the local oscillator (l.o.) output of the receiver. This is
shown in the bottom part of the block diagram, Fig. 1. The
output of the balanced modulator is thus at the desired
output frequency and no further filtering or mixing is
required - unlike a superhet. 

Because the frequency varies with the band, removing
the unwanted sideband (to make it single sideband) would
be very complex and contrary to the KISS principle! By
providing both sidebands, there’s no need to switch them
according to convention for each band – just like the
receiver. The main disadvantage of d.s.b. operation
(spectrum inefficiency) is hardly worth mentioning for QRP
operation!

The rest of the transmitter is made up of the driver and
output r.f. stage, with filtering, and the controls aspects. This
makes the d.s.b. approach the obvious choice for ‘phone
transmission to go with a direct conversion (DC) receiver.

Mostly MOSFET
The circuit, Fig. 2, shows that metal oxide semiconductor
field effect transistors (m.o.s.f.e.t.s) are used extensively. In
fact they’re used for all stages apart from the balanced
modulator and transmit-receiver (TR) relay control.

The speech amplifier TR306/7 uses two BS170 devices in a
d.c. feedback pair – the first stage providing the gain and
the second acting as a low impedance output buffer. It’s a
very handy circuit ‘block’ for use with low’ impedance
dynamic microphones of the type commonly sold at rallies
for less than £1.

The microphone gain preset, RT302, is used to make
certain that the following balanced modulator stage does
not clip at its output. The speech amplifier is active all the
time (to avoid nasty TR thumps), with the push-to-talk (PTT)
switch turning on the TR relay RL301 and the balanced
modulator whose supply is stabilised with the 6V Zener,
D302.

The output of the modulator is buffered by TR304 to
drive the RF Drive preset RT300, which in turn drives
another BS170 m.o.s.f.e.t. feed back pair, but this time
arranged as buffer followed by amplifier!

The supply currents are larger here so these devices are

This month Tim Walford G3PCJ describes another
member of the Sutton family - the Montis
transmitter. If you’ve never tried the double sideband
suppressed carrier mode - this could be your
introduction!

The
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� Fig. 1: Block Diagram
of Montis  transmitter.



only turned on during transmission. To operate on the
higher frequency bands, a low output impedance is required
to drive the gate capacity of the output stage IRF510; this is
achieved with a 2:1 step down transformer in the drain of
TR302. In addition, the gain of this pair is increased at h.f. by
reducing the feedback to the gate of TR303 by the inclusion
of L305 in the feedback path.

The output stage TR301 has the same arrangement for
getting rid of unwanted harmonics as the Mallet
transmitter. This is a relay selected filter on the transmitter
printed circuit board (p.c.b.) for 3.5MHz, or the filter on the
receiver band card for all other bands.

Because the filter is the same 50Ω design for both
transmitters, the same band card can be used for both. Like
the Mallet, the Montis p.c.b. has provision for series or
parallel connection of the filter capacitors that could suit
other bands with an external variable frequency oscillator
(v.f.o.).

Because the output stage has to be linear for the
amplitude modulated signals of d.s.b., the IRF510 is
operated with a small standing current, set by the bias
preset RT301, fed from the p.t.t. switched regulated supply
for the balanced modulator. The optional Linear amplifier is
connected to the two points L so that it does not require its
own TR switching/filtering.

Building The Montis
Let’s now look at building the transmitter, which also uses a
double-sided p.c.b. with a continuous ground plane on the
top component side. (Later it will be mounted close behind
the receiver so that their two ground planes can be joined
together efficiently for r.f. purposes see Fig. 3.

As before, construction begins with the larger parts that
can only be fitted in their intended places - the  relays and
pre-sets.

After fitting the control aspects, the speech amplifier is
built. This is easily tested with an external power amplifier
or that of the receiver. Use headphones and connect its
input to the output of the speech amplifier - you should be
able to hear your own voice through the microphone and
speech amplifier.

The balanced modulator is fitted next; and as in most
applications of the ‘602, d.c. checks can be done easily. The
input pins 1 and 2 should be equal at about 1.25V d.c. and
the two outputs (pins 4 and 5) should also be equal at 
near 5V.

The r.f. driver stages TR302/3 require a bifiliar toroid to
be wound. Take heart – this is not difficult and the
instructions explain it fully!

To make the toroid a length of thin wire is formed into a
twisted pair and then ten turns are wound onto the black
FT50-61 ferrite toroid. This material is good for h.f.
broadband transformers and other types of toroid
should not be used. The individual wires should be
identified with your multi-meter and connected to form a
centre tapped winding, see Fig. 4.

When installed with the other parts for these stages, the
d.c. voltage on C312 is measured – it should be near 4.5V
(when the p.t.t. switch is closed) confirming the feedback
loop is biasing these transistors properly.

The output stage comes next – and  like the Mallet, you
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� Fig. 2: Circuit Diagram of the Montis transmitter.

Practical Wireless, July 2005 31



32 Practical Wireless, July 2005

THE MONTIS PHONE TRANSMITTER

must take care to ensure that the insulating washer and
bush are properly fitted so that the tab of the IRF510 is
isolated from the heat sink and 0V. The device’s source lead
is only soldered on the top ground plane side so that it is
easier to remove in the event of failure!

The IRF510 should then be tested at d.c. first using the
bias preset RT301. Measure the supply current with RT2301
set fully anti-clockwise and the p.t.t. switch closed, then
gingerly advance RT301 for about an extra 500mA of
current. Take care with this adjustment because going too
far can make it draw a few amps!

The output low pass filter is then fitted (for use with the
Sutton this is made for 3.5MHz). Start with the capacitors –
these are installed in parallel pairs – C300 with C301, etc., to
give four ‘filter caps’ of 800pF.

Next, examine the p.c.b. carefully to determine the
correct holes because the board has provision for series
connection of these capacitors. The inductors, L300/1 are
easily wound since they are single layer untapped windings
on red T50-2 toroids (remember, each time the wire goes
through the hole it counts as one turn. The transmitter is
now ready for r.f. testing and should look similar to Fig. 5.

Mounting The Transmitter
At this stage, it is best to mount the transmitter behind the
receiver (Fig. 3). Then you should make the various
interconnections - for supplies, LO signal, receiver antenna
input, band card low pass filter, muting, microphone, band
changing, etc.

Testing is done initially on 3.5MHz, with the microphone
gain and drive pre-sets are adjusted so that neither the
balanced modulator nor the output stage is limiting on
speech peaks. This is most easily observed with an

oscilloscope - yet another use for an invaluable piece of test
equipment! But it can be done with your power
meter/dummy load, and finally, helpful comments from
other stations.

The procedure is to first make certain the output stage
is not limiting (by keeping output power to roughly half of
full output with the drive RT300). Then you should increase
the microphone gain preset RT302 to just below the point
where output ceases to increase (as the modulator IC300
begins to limit). Then output is increased with the drive
preset RT300 to just below the point where it ceases to
increase again - this time as TR301 begins to limit). 

Once the transmitter low pass filters have been added
to the receiver band cards (provided the receiver works on
those bands) it should also transmit on them after
satisfactory testing on 3.5MHz.

Output falls off slowly above 14MHz but is usable up to
28MHz. Note: a small increase in output stage bias
(RT301) may help lift the output on these bands without
cooking the IRF510!

You can easily install the transmitter in a case but
please do make certain it has plenty of ventilation!
Additionally, I strongly recommend you get used to
operating it on 13.8V before trying higher supply
voltages. Finally, if you decide to add the linear amplifier,
it too must be mounted close to the transmitter to
minimise lead lengths.

On The Air
Radio Amateurs are often nervous of double sideband
suppressed carrier ‘phone operation. But it’s fully
compatible with other stations using s.s.b! As far as the
other station is concerned, they may not even realise that
you are using d.s.b.! 

� Fig. 3: The
completed Montis
shown in this
photograph is an
early version and is
different to the
version shown in
Fig. 5. 
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The operating procedure is exactly the same as normal
– just tune the receiver for best clarity of the other station
(because the Sutton is a DC receiver it hears either
sideband) and then go to transmit! Because the receivers
Fine Tuning control is not required for setting a receive
only offset to create a c.w. beat note, the Fine Tuning
control will also alter the transmitted frequency. 

The receiving station can
listen to either sideband if it
helps them to dodge QRM as
they should be of equal quality
and strength. The advice for
antennas is exactly the same as
for the Mallet – balanced full
sized high ones for preference!

Gremlins: So far, I am only
aware of one gremlin and I don’t
think it has escaped! The original
band card track layout had a
small error, which only materially
affects 1.8MHz. That band needs
an Issue 2 card – all other bands
can use issue 1A or 2 band cards.

Thank You Everyone!
Finally, I would like to publicly
thank the Sutton family ‘early
builders’; Andy Howgate,

Richard Booth, Keith Woodward and Jim Gearey, who
perform that vital task of checking the instructions and
checking that designs do work!

I hope you have enjoyed this series and have located
these villages in Somerset! As ever, I am always pleased to
have comments from PW readers. Tim Walford G3PCJ. 

PW

Practical

Buying Your
Sutton
Family Kit

Kits for the Sutton project
are available from Walford
Electronics. They include all
parts, including a drilled
p.c.b. front panel, to build
them in the ‘open’ style as
illustrated in the
accompanying
photographs.
Prices are:
Sutton 3.5MHz receiver,
£49,
Optional band cards (1.8, 7,
14, 21 28MHz), £15 each
Mallet c.w. 1.5W
transmitter, £35
Extras for amplitude
modulation, £20
Montis d.s.b. ‘phone 1.5W
transmitter, £35
Note: If either transmitter
is ordered with the receiver,
there will be no P&P
charge, otherwise P&P is £2
extra. Please send your
orders with a cheque direct
to Walford Electronics,
Upton Bridge Farm, Long
Sutton, Langport,
Somerset TA10 9NJ.
Further information is
available at
www.users.globalnet.co.
uk/~walfor

� Fig. 4: The bifiliar
inductor (see text
for guidance on
winding).

� Fig. 5:  The
Sutton Montis
paired assembly. 
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I
was looking for an easy antenna that I could use for the
WARC bands of 10, 18 and 24MHz preferably without having
to use an antenna tuner. At that time, I was using a G5RV
antenna, but was not very satisfied with the results I was
obtaining on the 10MHz band, the one that I was using most

of the time. So, I decided to look into constructing a simple
antenna that would work on all three WARC bands with an
acceptable matching to the transceiver between the three bands. 

The first possibility I thought of, was to use a trap dipole
consisting of two traps in each leg of the dipole. I could have
used coaxial traps and there is a lot of information on
constructing these, which can be found on the Internet at:
www.seed-solutions.com/gregordy

When you have the webpage displayed, find and click on
‘Amateur Radio’ and then ‘Antenna and other experimentation’.
Then towards the bottom of the page that’s presented, you will
find ‘Building Coaxial Cable traps’. This is an excellent site which
explains how to construct coaxial traps. 

Then from Greg’s site, you can go and download a free piece
of software Coaxial Trap Design from the webpages of Tony
Field VE6YP. This PC software, is a handy calculator program
that provides all dimensions and information on constructing a
coaxial trap. You input your frequency and former dimensions
and the program will give you the length of coaxial cable
required to make the desired trap. To get directly to the site,
look at the website: www.qsl.net/ve6yp with a screen-grab of
the program in operation to be found at:
www.qsl.net/ve6yp/CoaxTrap.html as shown in Fig. 1.

Tony’s site gives you the same software program for obtaining
the length of coaxial cable without any explanation, but it does
show a picture of how to construct the actual trap. Although
these traps are easy to construct you require some form of test
equipment to see if they operate at the required designed
frequency. 

For testing, you’ll need instruments such as a dip meter,
antenna analyser or signal generator together with a probe. I
had worked out that I would need two matched traps, set to
operate at 24.9MHz and a further two traps, set to work at
18MHz . 

Problems With Traps
Well, the problem using traps is the losses that they introduce,
Fig. 2 shows a basic trap dipole showing how the sections

operate at the respective frequencies. This type of antenna is
easy to construct once one has the respective traps. There have
been several designs in PW in the last year or two, so I won’t
elaborate on it any more. And, of course, you will need with the
aid of an one or more pieces of test equipment to tune the
respective lengths of the antenna elements so that the antenna
will resonant on the three bands. 

So, in spite of looking up how to make traps, you may ask,
why I didn’t use them? Initially, I looked into making the traps
and weather proofing them, then after a short time decided it
was far too much trouble and I need to look at an easier
alternative. One alternative, would have been three separate
dipoles, one for each band, but that would require separate
feeders and space to erect them. 

Not wanting to use three separate feeders and in any case, my
garden is not large enough to accommodate them, why could I
not join the three dipoles together in the centre and just use one
feeder to all three? This option would certainly seem, not only to
be a better idea and easier to construct, but would have the
extra option of low-cost! Not to mention needing little in the
way of test equipment.

Equal Lengths
The first step to making the dipole is cutting the respective
lengths. A dipole antenna is made of two equal lengths of wire
with the overall length adding up to a half wavelength at the
desired frequency. Finding the overall end-to-end length in
metres of the dipole, is obtained by dividing 150 by the
frequency required. (You will often see the formula 468/f when
working in imperial measurements).

Although the two calculations, for metric and imperial
dimensions give slightly differing physical answers, I’ve found
that, in many cases, some trimming of lengths is needed anyway
to give spot-on matching. So, calculating the starting lengths, for

Colyn Baillie-Searle GD4EIP shows you his design for
a three-band antenna that needs little or nothing
extra in the way of test equipment to set up.

Multi-Band Antenna

� Fig. 1: This free to use, BM PC program is to be found on the

website of Tony Field VE6YP.
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the three WARC bands give start point lengths of:
10.1MHz 14.85m 46.3ft
18.68MHz 8.03m 25ft
24.89MHz 6.03m 19.45ft

These are the overall lengths and to make the dipoles
each length need to be cut into half again. It is advisable to
make each length a little longer than the above to allow
trimming to resonance once assembled. And of course each
leg for one particular band is half of the overall length of
the dipole itself. A simple T-piece is used to join all the parts
together at the centre of the antenna.

The inner of the coaxial cable, together with one set of
three legs of the separate dipoles are all connected to one
side of the T-piece. While the screen and the other three
legs are connected to the other side of the T-piece. The
10MHz dipole is the longest and this one will eventually
support the remaining two. Insulators must be attached to
the end of this dipole in order at it can be fastened to some
support once the whole assembly has been completed. 

Next, fix spacers about 300mm apart along the dipole in
order to attach the 18MHz dipole to it. Thus the 18MHz
dipole will be approximately 4 inches below the 10MHz one.
This is to be done on both sides. Next attach spacers to the
18MHz dipole in order to attach the 24MHz dipole in a
similar manner as for the 18MHz dipole. On completion you
should have a ladder looking dipole assembly on each side
of the centre rather like Fig. 3. 

Final Stage
The final stage is testing the assembly for resonance on each
of the bands. First start with the 10MHz band and using
either an antenna analyser or your transmitter with low
output power, measure the s.w.r of the antenna at the
band’s centre (or point of interest). 

Adjustment, is by trimming small lengths off each end of
the dipole until the s.w.r is 1:1 or thereabouts. Next repeat
the exercise for the other two dipoles. This will complete the

dipole assembly and will be ready for
use on all three bands without the
need for an antenna tuning unit.

The centre T-piece is a standard
dipole centre, which can be obtained
from suppliers, such as Westlake
Electronics or Waters and
Stanton. If you feel particularly
adventurous, you can make one out
of insulating material as shown in
Fig. 4. 

The element spacers were
obtained from Waters and Stanton
Plc. (Ladder line spacers WS-2580 )
and are easy to attach to the wires as
they are just pushed onto the wire
and do not require any form of
attachment to keep them in their
place. Also they do not seem to move
in high winds. You can easily make
spacers but often you’ll find that they
are not as easy to attach as these
ones are. 

Although this assembly has been
designed for the WARC bands the principle can easily be
adopted for any other two, three or more bands. My
experiments on the 14, 21 and 28MHz bands were as
follows. All the lengths are start points and should be
trimmed as described above.

14MHz 14.85m 34.6ft
21MHz 7.15m 23.4ft
28MHz 5.3m 17ft

The antenna described is much cheaper to construct than
a trap dipole and does not require any test equipment other
than ones transmitter glet the antenna working. With traps
one will require some form of test equipment to check them
for resonance.

PW

Antennas

Trap resonant
at 18.1MHz

Trap resonant
at 18.1MHz

Trap resonant
at 24.9MHz

Trap resonant
at 24.9MHz

This section resonant and active on 24.9MHz

This section resonant and active on 18.1MHz

This whole antenna is resonant and active on 10.1MHz

Feeder from transciever
(may be coaxial cable)

WT2798

WT2799

Hole for support rope
(if needed)

Bolt hole Bolt hole

Holes for clamping
the coaxial cable

WT2800

� Fig. 2: I decided that,

although a trapped

dipole as shown here

can be effective, it

was be more work

than I wanted to

undertake. (See text

for more detail.)

� Fig. 3: A skeletal

overview of the

antenna that I ended

up building.

Although there is

some interaction,

each pair of

elements is resonant

on only one band.

� Fig. 4: A simply made dipole centre-piece can be

made from a T-shaped section of a strong

insulating material. The holes to secure the

coaxial cable are spaced just wide enough apart

to allow the locking ties to grip the cable firmly

to minimise the strain on the wires.
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Don’t forget! ML&S are approved stockist for the following: bhi Ltd, Casio, Icom, Kenwood, Maldol, M

No.1��������
NNEWW YYaaesu FT-600E
Latest Twin Band 5W Handie
from Yaesu.  Onlyy £169

No.2�������

NNEEWW VVXX-66RR
New Handie 
with CW Trainer!
CCooming soon...

No.3��������
YYaesu FT-84477 + MMFJ-993
&& MMPP-2500AA Bunddlle!  
Still our best selling All Band
Base Transceiver. Bundled with
the MFJ-993 Auto Tuner (that
tunes practically anything) & the
excellent MyDEL MP-250 PSU.
Toottal Pacckkagge £12299
(Rig only ££999)

No.4��������
FT-1100000MMP mkkVV 22000WW
+ MMDD-110000 & SP-8
Identical to the FT-1kField but
200 Watts and external PSU.
With Desk Mic & Speaker.
Pacckkagge Pricce: £22449
(RRig onlyy ££2099)

No.5��������
YYaesu FT-1000000MMPP mkkVV
Fieldd + MMDD-10000 && SSPP-8
The FT-1k Series has never been
such good value. Offered with
the matching Desk filtered
Speaker and Base Microphone at
an even bigger saving.
Pacckkagge Pricce ££188559
(Rig onlyy ££1699)

No.6��������
YYaeesu FT-8577+AATAASS-12200 
Nobody can match the flexibility
of the 857 & ATAS-120 Auto
Antenna. Just plug the ATAS into
the FT-857 & operate anywhere
from 7MHz-432MHz, without
having to change or touch the
antenna! (Duplexer is required for
2/70). 

We can even offer a professional
car install service. 
Still onlyy £77779 for bboth
(RRig onlyy: £579))

No.7��������
YYaesuu VVXX-77RR
The U.K’s best selling Triple Band
Handie. 
RRRP: £249, 
or 244 xx £12.448 p/m

No.8��������
YYaessuu VVXX-11500
Built on the commercial VX-400,
simple to use rugged 2m Handie,
supplied with Nicads & Charger.
RRRP: £1449, MML&&S: £99.95 or
‘Twin Pack’ oonly £199

No.9��������
YYaesuu FT-8177NNDD
Lateest VVersiioonn 
The latest FT-817ND comes
complete with HF+6+2+70 and
Metal-hydride batteries, charger,
mic & antenna.
Call for best price  
((FT-817NND-DSP VVersioon
avvaiilabble)

No.10 ��������
YYaesu FT-88977 + FNNBB-7788
&& CCDD2244 PPAAcckkagge
High Power version of the FT-817.
20W output as a transportable,
100W as a base/mobile. This
month we are offering the full
transportable set-up including the
internal battery & charger.
Total package £779
Don’t forget the Miracle Antenna!
(Rig Only £649)

No.11 ��������
YYaesuu FT-DDXX900000
Hopefully by the time you read
this we should be taking
deliveries of the first few FT-
DX9000’s. 200 Watts or 400
Watts, TFT Screen or not. You
choose. Call now to request a
brochure.
PPricce - TBAA.

No.12 ��������
YYaesuu FT-77880000
Bar make the tea it’ll give you
2m/70cm- @ 50W/40W.
RRRRP: £239, MML&S: £239

No.13��������
YYaesuu FT-8880000
Similar to the FT-7800 but can
receive on 2 & 70
simultaneously.
RRRRP: £289, or 448 x £8.26 p/m

No.14��������
YYaesuu FT-280000MM
2M brick-built 65W rig. 
RRRRP: £1779, ML&S: £159
FREE MLS-100
Yaesu Mobile speaker

No.15��������
YYaesuu VVXX-22E
Micro Handie 2/70 with scanner.
Complete withLi-Ion battery,
charger & antenna.
NNEWW LOWWERR PRRICE
NNoww only £119

No.16��������
YYaessu FT-88990000 wwiith
FRREEE YYSSKK-889000
RRemmoote KKitt!
One-stop solution to high-power
FM on 10m, 6m, 2m & 70cm.
When your local repeater is
busy, slip onto 10m & work DX!
OOnly £339

No.17 ��������
KKennwwood TSS-2000000E
Just superb on all bands
160m-2m with optional 23cm
(X-Version).
RRRP: £1699, MML&&S: Call

No.18��������
KKennwwooodd TSS-2000000XX
As above but with 23cm fitted.
RRRRP: £1999, MML&S: Call

No.19��������
KKennwwooood TSS-44800SSAAT
The best selling Kenwood H.F.
Can be used mobile or base.
Includes ATU. 
RRRRP: £1099 MML&S: £CAALL

No.20��������
KKennwwoood TSS-44800HHXX
As TS-480SAT but 200 Watts,
no ATU.
RRRP: £1199, ML&&S: £999
or 448 x  £29.56 p//m

No.21��������
KKenwwooood TSS-57700DDGGE
Still the ideal choice if you are
keen on H.F. and want an easy
to use radio.
RRRP: £999, MML&&S: £7799
or 448 x  £23.644 p/m

No.22��������
KKenwwoood TMMD-7700E
The unique 700E is not only a
dual-band FM rig but has APRS
and TNC built-in.
RRRP:: £519, MML&S: £4439 
or 48 xx £12.99 pp/m 

No.23��������
KKennwwoooodd TH-FF77E
2/70 Handie with Gen Cov RX. If
you must have SSB RX on your
dual-bander then buy one!
RRP: £289.95, ML&S: £249

No.24��������
KKenwwoood TH-DD77E
A 2/7- Handie with TNC and
APRS capability. RRP: £359,
ML&S: £299
or 448 x £8.85 p/m

No.25��������
NNEWW Iccoom 
ICC-77566Proo mmkkIII
The latest in the IC-756Pro
Series
RRRP £2495  MML&&S £20099
or 36 x £76.31
Package deal: IC-756ProIII, SM20
Microphone, SP-23 New Base
Speaker with filters.
RRRP £27768, MML&&S oonly £2299
((Rig only: £2099)

No.26��������
Iccom ICC-778000
The worlds best H.F.
Transceiver? Probably.
No silly freebies, just the ultimate
understanding and support you
deserve when making an
investment of this magnitude. To
discuss the new HF+6M Super
Rig from Icom, call the ML&S
Sales team today.
RRRP: £6400.00

The ML&S H
much more 

BARENCO ML&&S are excited at
being appppointed the UKK stockkist of BAARENNCOO antenna
hardwware in the UKK.

For over 20 years BARENCO have been the only
quality manufacturer for hardware associated with
antenna installation. Our new premises allows us to
stock their entire range, from chimney lashing kits to
ground spikes for HF verticals and much much more.

FFoor mmoorre ddettaaiilss sseeee oouur wwebb ssittee
uunnddeer aacccceessssoorriiess.

Buddipole   
W3 BP  Buddipole Compact Portable Dipole 40m 2M ...........................£199.95
W3 BM Buddipole Mast for Buddipole ..........................................................£49.95
W3 BPT Tripod for Buddipole............................................................................£89.95

For the full range see the website.

Palm Keys
MP 817 The smallest retractable paddle key  ever! ................................£59.95
Code Cube Bolt on memory keyer for Mini paddle. .................................£79.95

SSTOP PRRESSS...STOP PPRESSSS...SSTOP PRRESSS...

No.27��������
Iccoomm IC-77440000
HF/6M/2M DSP Base Transceiver
with ATU & 100W.
RRRP: £1699, MML&S: £1299 wwith
FRREE SP-21 && SMM200 
(whilst stocks last)

No.28��������
Iccoomm ICC-77000000
The replacement for the IC-706
will be arriving with us shortly. 
HF/VHF/UHF
All-mode
Transceiver
IF-DSP technology comes to a
new multi-bander.

Please see our website
for more details or ccall foor

a broochure.

No.29��������
Iccoomm ICC-770033
10W Portable/Base HF Transceiver
with built-in ATU. 
RRRP: £7003, ML&S: £449

No.30��������
Iccoomm ICC-771188
Basic ready to go 100W HF
Transceiver supplied with
Microphone & DC Lead.
RRRP: £6449, MML&S: £449
or 448 x £13.29 p//m

No.31��������
Iccoom IC-9100XX
The best 2/70 & 23cm dedicated
all mode base. 23cm included.
RRRP: £16775, ML&S: £12239
or 48 xx £36.66 p//m
Basic Version (without 23cm)
also available £1089 or 48 x
£31.93 p/m
PLLUS: ££500 ccrreedit aggainst
yyour nextt Iccoom puurchase!

No.32��������
Iccoom IC-E220088 
2/70 mobile 50/55W Transceiver
with host of additional features.
Remote head leads included.
RRRP: £3665, MML&&S: £239

Take Away Now and Pay NOTHING Until This Time Next Year!!
Having many years of experience offering specific finance packages for our customers, we can now offer various options on payment. We have added 

"Take-Away Now & Pay Later" to all our products over £199. It works like this:
0% APR An example of our Take-Away Now: Discounted price of £300. Pay no interest provided you pay by the date the amount is due, in full.

After the 12 months period has expired pay £15.76 for 36 months. TAP £567.43 
Please note that interest is calculated from the date of the original agreement. 29.8% APR.

“Classic” Finance example: Kenwood TMD-700E. RRP: £519. Payment illustration: Zero deposit
and 48 payments of £12.99 per month. Total amount payable: £623.52. APR: 19.9%. ML&S is a
licenced credit broker.  Finance offered subject to status. Full written details on request. E&OE



00884455 22330000 55999900884455 22330000 559999
Call us 6 days a week, mon-sat 9.30-5.30

local call number

t

 FJ, Miracle Antenna, Oregon Scientic, Revex, Tokyo-Hypower, Watson, Diamond, Yaesu and many more!

MMyyDDEL MMP-22500AA 
25 Amps maximum, 22Amps
constant, ideal for most modern HF
Transceivers
�Variable Voltage 9-13.8VDC
� 110-234V input
�2 x outputs: 25A Binding Posts, 7A Cigar

Socket
�Fan cooled, speed variable to voltage

supplied
�Two huge back-lit meters, Volts/Amps
�Fully protected, supply shut off if more

than 25A is drawn, re-setable by switching off for
25 seconds. 

�Only 5 3/4”W x 4 1/2” H x 6” D in size
�Less than 35mV peak-to-peak ripple under full

25AMP load
�Full exchange warranty for 2 Years

Hustler 6-BBTTV OOnlyy ££222299.995
FREE GROUND EARTH ROD (this month only)

The best performing H.F. Vertical - ever!  
We have literally sold hundreds of these with fantastic customer reports. At last a vertical that gives you REAL
PERFORMANCE on 80m and 40m, as well as the other bands. No radials required. Just mount 18 inches above
the ground, connect to a decent earth spike close by and operate.
6-BTV HUSTLERR 80-110m Vertical 1kkWW.
6 Bands: 10, 15, 20, 30, 40, 80m. VSWR 1.6:1 or better. 10-40m Bandwidth up to 100kHz 80m. Power: 1kW

If you can’t mount the Hustler 6-BTV on the ground then the only choice is the new VK5Jnr. It’s so good we use
one at our new H.Q.!

Forget the G5RV. Install a proper
TRAPPED wire dipole MutiTrap
for 80-10M. Only 66’. Must be
centre supported. £99.95

MyDEL MultiTrap

MyDEL MegaTrap
Same as Multitrap but

160m/80/40m, 105’ long .
£109.95

 Ham Radio Top Sellers, Antennas & Accessories -
e on show at the store

Apply now for your very
own ML&S Store Cardr
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MMirraacclee AAnnteennna PPrrooduuccts
Miracle Whip Others try & copy it but never
quite get there. £129.95

Miracle Ducker Like the Miracle Whip but has
BNC socket in lieu of whip to connect random
wire. £129.95

Miracle Ducker IL Latest model! Identical to
Ducker but has BNC plug for mounting instead
of PL-259. £129.95

QPAK The best QRP ATU money can
buy. £149.95

Small Garden? No Garden? 
Install an EH Antenna
for HF today.

Introducing a new range of
antennas from Arno Electronics.
Available for any band 10m-160m,
ML&S stock this exciting new
product available for immediate
despatch.

All antennas are beautifully built and pre-tuned at the factory. Supplied
with fixing clamps & clear installation instructions. Easily fine tuned with
outer ring sleeve.  You will be totally amazed at how well they work. No
ATU required. Just plug-in and work!

Cobra 10 28-29.8MHz, 2kW 90cm long (500W RTTY/AM) .........£105.00
Cobra 12 24.890-24.990 2kW 90cm Long (500W RTTY/CW) ..........£105.00
Cobra 15 20.7-21.7MHz  2kW 90cm long (500W RTTY/AM) .........£105.00
Cobra 17 18.068-18.168MHz   2kW 90cm long (500W RTTY/CW) ............£105.00
Cobra 20 13.8-14.8MHz 2kW 90cm long (500W RTTY/AM) .........£105.00
Cobra 30 9.9-10.3MHz 2kW 93cm long (500W RTTY/AM) .........£105.00
Cobra 40 7-7.2MHz 2kW 93cm long (500W RTTY/AM) .........£105.00

Venus 80 3.5-3.8MHz 2kW 248cm long (500W RTTY/AM) .........£179.00
Venus 155 1.913-1.933MHz 2kW 248cm long (500W RTTY/AM) .........£179.00
Venus 160 1.830-1.850MHz 2kW 248cm long (500W RTTY/AM) .........£179.00

Delivery:  Cobra £20, Venus £25. (England & Wales, phone for other destinations)

For more details on this fascinating design see our web site. Better still
listen out for G4HKS or G0WTZ using one from the showroom!

Daiwa Meters

Shown - EH Antennas for
10, 15, 20, 40 & 80m.

fax: 0845 2300 339
Web: www.hamradio.co.uk e-mail: sales@hamradio.co.uk  

Only

£89.99
incl VAT!

MFJ-902 Tiny Travel Tuner.
Tiny 41⁄2 x 21⁄4 x 3 inch tuner handles full 150 Watts! Covers 80-10 Meters,
has tuner bypass switch, tunes nearly anything! £74 95
MFJ-904H Tiny Travel Tuner w/ SWR/Wattmeter & Balun.
Tiny 71⁄2 x 21⁄4 x 3 inch tuner handles full 150 Watts! Covers 80-10 Meters,
has tuner bypass switch, tunes nearly anything! £129.95
MFJ-949E 300 Watt Antenna Tuner. More Hams use MFJ-949’s than
any other antenna tuner in the world! Why? Because the world’s leading
antenna tuner has earned a worldwide reputation for being able to match just
about anything. £159.95

MFJ-974H 160 Thru 6 Meters Balanced Line Antenna Tuner.
The MFJ-974H is a fully balanced true balanced line antenna tuner. It gives
you superb current balance throughout its very wide matching and frequency
range. £179.95
MFJ-993 300 Watt IntelliTuner Automatic Antenna Tuner.
The MFJ-993 IntelliTuner lets you tune any antenna automatically balanced or
unbalanced - - ultra fast. It’s a comprehensive automatic antenna tuning
center complete with SWR/Watt-meter, antenna switch for two antennas and
4:1 current balun for balanced lines. £249.95
MFJ-969 Roller Inductor Antenna Tuner.
The MFJ-969 Antenna Tuner gives you MFJ's superb AirCore Roller Inductor
and full 6 meteres through 160 Meter coverage! 300 Watts PEP SSB full
featured antenna tuner, widest matching range, full size lighted Cross-Needle
SWR/Wattmeter reads true peak forward power, QRM-Free PreTune, 8
Position antenna switch, built in 50 Ohm dummy load, heavy duty 4:1 balun.

£199.00
MFJ-259
Range: 1.8-170MHz. MFJ's favourite Antenna Analyser with HF frequency
coverage. It's simple to operate and keeps your antennas in check. MFJ-259B
gives you a complete pictures of your antenna's performance. You can read
antenna SWR and Complex Impedance 1.8 to 170MHz. £269.94
MFJ-269
Range: 1.8-450MHz. MFJ's latest Antenna Analyser with UHF frequency
coverage. Based on the successful MFJ-259B it combines all of the features
plus more. £349.95
*(must be UK approved & in stock at the time of ordering)

At Least 10% OFF ALL MFJ 

+ FREE CARRIAGE!

If you see it advertised cheaper in this magazine (or on the

web) from a UK stockist we will try and BEAT it!

Don’t forget! ML&S now stock one of
the largest displays of MFJ in the
country!

Daiwa CN-101L: SWWR/PWWR Meter 1.8-150Mhz 
Power range: 15/150/1.5kW ML&S only £59.95

Daiwa CNN-103LN: SWWR/PWR Meter 140-525MHzz 
Power range: 20/200W ML&S only £65.95

Daiwa CN-801H: SWR/PWR Meter 1.8-2000Mhz 
Power range: 20/200/2000W ML&S only £109.95

Daiwa CN-801:V SWR/PWR Meter 140-525MHz 
Power range: 20/200W ML&S only £119.95

Conditions apply.

NEW! MyDEL Power Supplies

MMyyDDEL 
MMP-4411288
Another new
switch mode PSU
from MyDEL. Similar in spec to the MP-
250A but without meters or cigar lighter
o/p. 22-25 AMP output with heavy duty
binding posts on the front panel and push
on terminals for lower current output on
rear. Fully protected. £699.999

A new rage of PSU's from MyDEL. The neatest smartest looking desk top power supplies that
money can buy. Ideal for powering any main rig or accessory requiring 13.8V DC at up to 25 Amps.

YYaesu FP-100330AA
A power supply for Life? Probably.

25 30 Amp power supply £1779.0000
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The 1979 Article
The multitester was originally evolved as a constructional project
for members of the UK FM Group in London, where several
instruments were very successfully built. Together with a suitable
wavemeter, it forms the basic test equipment necessary to carry
out performance checks on frequency modulated v.h.f. equipment
and meets Home Office (now Ofcom) requirements in this respect.

The majority of people owning commercial apparatus will
posses basic test equipment, but are unlikely to have the
sophistication of r.f. power meters, deviation meters and so on.
The unit to be described was developed as a means of carrying
our rapid assessments of performance and offers an accuracy,
after initial calibration, which is quite adequate for Amateur 
Radio use.

Receiver check, crystal test power (1 and 10W) and frequency
deviation are the four functions provided, together with a battery
status indication. The instrument and battery pack is built into a
small, diecast box, Fig. 1, which makes it both rugged and readily
portable.

Functions & Facilities
The Function 1 position selects the crystal oscillator, which puts
out a low level signal on a pre-determined frequency within the
2m band. The choice of crystal is left to the constructor but
perhaps the most useful channel to use would be S20
(145.500MHz), the UK calling frequency.

The oscillator operates at the fundamental frequency of the
crystal, which falls in the 8MHz range, the output frequency being
achieved by a stage of multiplication. The facility may be used for
checking receiver gain, S-meter calibration and alignment.

Function 2 position provides a crystal test and devices within
the range 4-24MHz may be checked for performance. The internal
crystal is removed and that to be tested plugged into its socket. If
the individual constructor foresees regular use of this facility, it
may be worthwhile bringing the socket to the outside of the unit,
possibly putting several different types in parallel.

The measurement of r.f. power, to a maximum of 1W, may
be carried out using Function 3 and the internal 50Ω dummy
load, at a typical v.s.w.r. of 1.1:1. Although the power scales are
non linear, it is possible to draw up a calibration chart for the
instrument by reference to a commercial power meter.

Measurements of up to 10W may be made by selecting
Function 4. The internal dummy load will handle these levels only

for a short period however, typically 30 seconds.
Function 5 measures the deviation of an f.m. signal on a

pre-calibrated scale of 0-10kHz. The signal applied should be at a
power level of between 500mW and 10W and must be of the
same frequency as that used for the receiver check (Function 1).

A check on the carrier frequency is also possible using
Function 5. If the internal oscillator is accurately adjusted by
means of a frequency meter or against a communications receiver
with crystal calibrator, the meter will indicate a standing reading
corresponding to the error, in kilohertz. For example, a reading of
4 in the absence of modulation would indicate that the

Continuing the republishing of PW v.h.f. and u.h.f.
classic projects Rob Mannion G3XFD presents a
useful f.m. multitester unit.

Introduction

This project was first

published in the April

1979 issue of PW.

Originally designed for

use by members of the

UK FM Group, it proved

so useful they kindly

agreed to share it with

readers. In selecting this

(or any older design)

project for republishing

the main criteria for

doing so is the

availability of

components. In this case

I see no difficulty with

any of the components

other than the edgewise

reading 100µA full scale

deflection (f.s.d.) moving

coil meter. Fortunately,

this type of meter is still

available from various

sources (both Bowood

Electronics and Sycom

have panel versions in

stock, see adverts in this

issue of PW) although

the edgewise scale types

tend to vary in range

from 50 to 250µA f.s.d.

or so. Fortunately, the

100µA f.s.d. meter

movement is also

commonly found on

sale as surplus at rallies,

etc. Good luck, and

enjoy the project, once

you’ve built yours you’ll

find it extremely useful. 

Editor.

� Table 1

A Useful FM Multitester

� Fig. 1: The prototype FM Multitester (see text).
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transmitter is 4kHz off channel. Hence, the instrument can be
used for checking both the receive and transmit frequencies once
correctly calibrated.

The final function serves to test the internal batteries. Here
the meter operates as a voltmeter with a full scale deflection 
of 20V.

Circuit & Description
The circuit is shown in Fig. 2. Here transistor Tr1 functions as a
conventional Colpitt’s oscillator, the frequency being adjusted by
trimmer TC1, whilst Tr2 acts as a multiplier and amplifier, the
diode D7 improving the harmonic content of the signal at its base.

With suitable crystals, Tr1 will readily oscillate at any
frequency between 4 and 24MHz. However, the circuit is
optimised for operation at 8MHz and when a crystal for this
frequency is used (8.08333MHz for 145.5MHz, for instance) Tr2
multiplies 18 times, L1, together with the stray and internal
capacitance of Tr2, resonating at approximately 145MHz.

The integrated circuit, IC1, is arranged to operate as a very
high gain audio frequency (a.f.) amplifier. It requires only a very
small input voltage to achieve full limiting of its output. This
means that a small sine-wave input is converted to a 6V peak
square wave output of the same frequency.

Diodes D4 and D5, together with C12 form a charge
pump arrangement. Thus, the current through VR3 and the
meter will depend on the frequency of the signal applied to IC1
and not on its amplitude. The relationship between the input
signal frequency at C7 and the meter current is substantially
linear.

Potentiometer VR3 is used to calibrate the instrument.
Diode D6 acts as a simple, but effective mixer, the output of
which passes through an r.f. filter formed by L2 and C6 and is
the frequency difference between the output signal at Tr2 and the
input from SK1. This is subsequently passed to IC1 and the circuit
previously described.

The diodes D1 and D2 form a limiting circuit to prevent the
input to the mixer diode (D6) from exceeding 1.2V peak to peak,

Vintage

� Fig. 2: Circuit of the project
(see Editorial introduction
regarding sources of 100µA
meters).
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whilst D3 is used to sense the r.f. at SK1 for the power ranges.
The calibration is achieved by adjustment of VR1 and VR2.

Construction & Layout
In order to ensure the circuit operates satisfactorily, it’s essential
when constructing the project to closely follow the recommended
layout. Newcomers to the construction of v.h.f. and u.h.f.
equipment should take heed that conventional wiring techniques
will introduce stray reactance, which will adversely affect the

ultimate performance. Hence component leads must be as short
as possible, the neatness of the wiring being a secondary
consideration.

Most of the devices are mounted on a p.c.b., the remainder
being fixed on the lid of the box. Ferrite beads provide the
necessary r.f. decoupling and these may be rigidly mounted by the
application of a small amount of adhesive.

The dummy load resistors (R1-R4) are positioned on the
screen and as close to SK1 as possible. In use, these are likely to
become fairly warm, so the screen will also double as a heat sink.

� Fig. 3: A reproduction of the original photograph showing completed
project from the April 1979 issue of PW.

� Fig. 4: Full size printed circuit board 
design and associated component
placement diagram.
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Vintage

� Fig. 5: Drilling details of the die-cast box lid, dimensions of the tinplate screen, and wiring
diagram of the unit (see text).



The free length of the resistor leads should not exceed 5mm for
minimum v.s.w.r.

The full circuit of the multitester is shown in Fig. 2 and the
p.c.b. details and component layouts in Fig. 3. The p.c.b. design,
with associated component side positioning overlay is shown in
Fig. 4. It should be noted that many devices are vertically
mounted and this should be borne in mind when shopping!

The inductor L1 consists of 3.5 turns of 20s.w.g. enamelled
copper wire, wound on a 4mm diameter ferrite dust core. It is
self-supporting and after initial adjustment should be secured with
wax. Chokes L2 and L3 are each made from six turns of 26s.w.g.
enamelled copper wire, wound on a ferrite bead. Note the
capacitor C23, which is mounted below the p.c.b. between the
‘hot’ end of crystal X1 and the junction of R12 and R13.

Testing & Calibration
Make a thorough visual examination of the p.c.b. when the
assembly has been completed, paying particular attention to the
polarity of components and soldering. Assuming that all seems
correct, connect the batteries and switch on, setting the function
to Battery Check. The meter should indicate ‘6’ - corresponding
to 12V - and the l.e.d. should illuminate.

Next, set the function switch to ‘crystal test’ and observe the
meter reading, if the oscillator is working then some indication

should be present. Adjust VC1 for maximum deflection. Connect
a receiver (or transceiver) to SK2 Receiver Test and tune to the
test channel frequency. Then peak L1, with reference to the meter,
adjusting VC1 also to obtain the best indication possible. If you
are fortunate enough to have access to a reliable digital frequency
meter, swing VC1 to the correct fundamental frequency, as
measured at the emitter of Tr2. This completes the oscillator and
multiplier alignment for functions 1 and 2.

You should then switch to the 1W r.f. function and set VR1
and VR2 to mid position. Using a variable power supply, inject
4.6V at point ‘J’ on the p.c.b. and adjust for full scale deflection
on the meter. Now select the 10W r.f. power function and inject
14.6V at point ‘J’, adjust VR2 for a full scale reading. If a
commercial power meter, such as the Antenna Specialists or Bird
Through-line is available, then the meter calibration may be very
accurately carried out and a chart drawn up.

Finally, select the deviation function and apply a signal of
between 0.5 and 1V r.m.s. at a frequency of 10kHz (sine or square
wave) to pin 2 on IC1, via a 10nF capacitor. Adjust VR3 for full
scale deflection of the meter.

The alignment and calibration is now complete. Typical
voltages are given in Table 1 to facilitate troubleshooting should
problems subsequently arise, but in practice, little difficulty should
be experienced with the instrument. 

PW
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Please mention Practical Wireless when replying to advertisements

SHORTWAVE SHOP Ltd
18 FAIRMILE ROAD, CHRISTCHURCH, DORSET BH23 2LJ
Phone/Fax 01202 490099 Website: http://www.shortwave.co.uk

4 MILES FROM BOURNEMOUTH INTERNATIONAL AIRPORT ON B3073
300 YARDS FROM CHRISTCHURCH RAILWAY STATION. FORECOURT PARKING FOR DISABLED

THE COMMUNICATION SPECIALISTS
Receivers - Scanners - Transceivers

Call & discuss which part of the radio spectrum you wish to operate and we
will advise you on the most cost effective way achieving it.

� Full range of new & secondhand equipment available.
� We stock all leading brands:- Airband Amateur CB, Marine Shortwave

Licence-exempt transceivers � Business and Security Radios

ALINCO, AOR, AKD, BEARCAT, COMTEL, DRAKE, FAIRHAVEN, ICOM,
KENWOOD, JRC, LOWE, MAYCOM, MFJ, OPTO, WELLBROOK,YUPITERU,YAESU

COMPREHENSIVE RANGE OF
ANTENNAS FOR MOBILE
AND FIXED LOCATIONS

HF/VHF/UHF
RECEIVERS FROM ICOM,

YAESU & KENWOOD

DAB & WORLDSPACE
RECEIVERS

VISIT: www.shortwave.co.uk
FOR OUR LATEST USED
EQUIPMENT LISTING

WORLDWIDE DISTRIBUTORS FOR
WELBROOK RECEIVING

ANTENNAS

COMMUNICATI N
SOLUTIONS FROM
The SHORTWAVE Shop

COMMUNICATION
SOLUTIONS FROM
The SHORTWAVE Shop

MARINE & SECURITY
RADIO EQUIPMENT

LATEST RANGE OF HF
TRANSCEIVERS  AVAILABLEPW Whitcombe WT2347 Apr 04 ............£5.00

AF Voltage Amp WT2376 May 04 ............£1.50
HF Voltage Amp WT2375 May 04 ............£1.40
HF Tuned Amp WT2375 July 04 ............£2.00
IF Tuned Amp WT 2417 July 04 ............£2.00
Colpitts Xtal Osc WT2443 Sept 04 ............£3.00
Voltage Reg WT2559 Nov 04 ............£1.65
FET AF Amp WT2597a Jan 05 ............£2.00
FET HF Amp WT2597b Jan 05 ............£2.00
PW 2 Tone Osc WT2613 Feb 05 ............£3.75
Cascode FET HF Amp WT2658 Mar 05 ............£4.00
Cascode FET VHF Amp WT2660 Mar 05 ............£4.00
Mosfet HF Amp WT2662 Mar 05 ............£4.00
Mosfet VHF Amp WT2664 Mar 05 ............£4.00
Mosfet Mixer WT2741 May 05 ............£4.00

P&P 75p. Any quantity of boards.

Cheques payable to A.J. & J.R. Nailer

Spectrum
Communications
12 Weatherbury Way, Dorchester,
Dorset, DT1 2EF Tel 01305 262250

PW PCB
SERVICE

1 Request that your local newsagent orders and saves you a copy?

2 Phone 0207 396 8055 to obtain your nearest stockist?

3 Contact PW Publishing Ltd. on 0870 224 7830 to purchase a copy direct?

4 Subscribe by calling 0870 224 7830 today?

We need to know if any of you are having problems obtaining

Practical Wireless. If you can’t find a regular outlet, then let us know.

Please contact Distribution Complaints
by telephone

0870 224 7810
Fax: 0870 224 7850, E-mail: donna@pwpublishing.ltd.uk

or by letter to:

Distribution Complaints, PW Publishing Ltd.,
Arrowsmith Court, Station Approach, Broadstone,

Dorset BH18 8PW. 
WE CAN HELP YOU, IF YOU KEEP US INFORMED.

You can always place a regular order with your local newsagent.

To help make this easier, please fill in and cut out the coupon on this page.

pwppwp

Dear Newsagent, Distributed by Seymour

please reserve/deliver my monthly copy of Practical Wireless

Name...........................................................................................................
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.....................................................................................................................

.....................................................................................................................

Postcode ....................................

Signed .............. .......................................................................
✂

If you have difficulty in
obtaining a copy of

Practical Wireless, why not

If you have difficulty in
obtaining a copy of

Practical Wireless, why not



PRESSING AND PEELING TIME

CARRYING ON THE...

U
sually the COTPW columns have described the
building of little Amateur Radio projects
without the use of a printed circuit board
(p.c.b.). This is partially through the
constraints of space but also because many

would-be constructors shy away from projects with an
etched p.c.b.

The use of a circuit board implies that the constructor
will have to buy a pre-etched board or fabricate their own
p.c.b. Many constructors are (rightfully) wary of preparing

a one-off board for a single project.
Not only has the constructor to prepare artwork for

the board and transfer that artwork to the blank copper
clad board but also etch and drill the board. The various
methods I’ve described over the years for building projects
without a printed circuit board seem well suited for the
one-off smaller project. Having said all that, I know, from
correspondence with readers, that some prefer to make
individual printed circuit boards because of the neatness
of the finished item.

Usual Methods
The usual methods involve taking a piece of blank copper
clad board and placing an image of the printed circuit
board tracks on the copper surface. The image then acts as
a resistant when the copper is etched away, leaving the
tracks as the only remaining copper.

A simple method is to draw the tracks and pads using
an etch-resistant pen. These are sold for the purpose but I
have had good results using most types of spirit based felt
pens. (The test is to sniff the pen tip and if you feel like
sniffing it again, it is probably suitable for the job!).

Rub-down transfers are also available for track and
pads. A more sophisticated constructor may use photo-
sensitive printed circuit material with a transparency and
an ultra-violet light source.

From time-to-time, I have read about methods using
laser printed images and transferring the laser toner of the
image to the copper surface using a household electric
clothes iron. One problem is printing, or copying, the
image onto a surface that will yield the toner to the
copper when it is heated. There are commercial products
sold for this process (more of that later) but some claim
success with certain types of printer paper. The
requirement is a medium that will accept a sharp and
dense laser printer or photocopier image that will lie on
the surface rather than be absorbed into the paper or card.

Opinions vary as to what works best. Certainly a coated
paper is required. Some high quality ink jet printer papers
are coated with clay and can give good results. Others who
have used this method claim that glossy coated paper
works well too.

A PCB Project
To test the ideas I needed a project with a few parts to
make up a simple p.c.b. I thought it best to have a board
with relatively few tracks which could be quite thick so
that the transfer of toner to the copper surface could be
tested.

So, I then turned to a little circuit idea, which has been
popular with constructors of QRP equipment. The circuit,
Fig. 1, shows a resistive standing wave bridge that uses an
l.e.d. indicator. This circuit became popular in versions by
Dan Tayloe N7VE and Charles Lofgren W6JJZ.

I’ve shown resistive s.w.r. bridges in this column in the

WST2803

S1a

In Out

S1b

In Out

50
1k

50

D1

* D2
l.e.d.10n5t

*

25t

In Signal OutSignal

* Wound on an FT37-61
toroidal core

50

This month the Rev George Dobbs G3RJV has some

rather pressing commitments. Don’t worry though -

George is aiming to help you iron out your printed

circuit board problems, starting with the usual

appropriate quotation!

Practical Way

“Welcome to the home of extreme ironing - the latest danger sport
that combines the thrills of an extreme outdoor activity with the satis-
faction of a well pressed shirt”.

extremeironing .com

�  This month’s project was built on a printed circuit board. George
G3RJV discusses several ways of making your own p.c.b.s in this
month’s article.

� Fig. 1: The circuit of a 
resistive standing wave
bridge that uses an l.e.d.
indicator. This circuit
became popular in versions
by Dan Tayloe N7VE and
Charles Lofgren W6JJZ.
Gorge G3RJV uses it for a
project to demonstrate
home-brewed p.c.b. 
techniques (see text).
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past using meters and l.e.d. indication. This
one is a little different in that it uses an r.f.
transformer to drive the l.e.d.

The operation is simple. The three 50Ω
resistors in the circuit combine with the
antenna system to make a resistance bridge.
The antenna system may also include an
antenna matching unit (a.m.u.) to match the
apparent impedance of the antenna to the 50Ω
input of the transceiver (or transmitter, or
receiver).

The r.f. transformer is connected across the
bridge and will measure any voltage difference
between the two legs of the bridge. If the
antenna system is ‘showing’ 50Ω there will be
no voltage present but if it’s more or less than
this value, a voltage will appear at the
transformer.

The transformer couples any signal voltage
to a diode detector which changes it to a d.c.
voltage to illuminate the l.e.d. So in simple
terms: if the antenna system shows 50Ω to the
bridge the l.e.d. will not illuminate, but for
higher or lower resistance values it will. (The
brightness will depend upon how much the
resistance differs from 50Ω). 

Note: Because the circuit offers some
resistance to the path of the signal it needs to
be switched out after the antenna has been
tuned. Additionally, The 50Ω resistor in the
circuit must be capable of handling the power
of the signal for a short while.

In this version I used two 100Ω, 1W resistors
in parallel to produce the required 50Ω. A
double-pole double-throw change over switch
(SW) allows the signal to pass straight through
when the antenna adjustments have been
made.

The transformer is wound on a ferrite,
FT50-61, core although other ferrite cores
would probably do the job. Two windings (25
turns and 5 turns) are wound on the
transformer using 28 or 30s.w.g. enamelled
copper wire.

The diode can be any common germanium
type but I have used silicon diodes in this

circuit in the past. I found that a low
current (20mA) l.e.d. worked well in the
circuit but again individual constructors
could try whatever is to hand and
experiment with the series resistor.

Prepared Artwork
Having a suitable circuit, I then prepared
some artwork for the p.c.b. tracks. I have a
little computer program called PCB

Designer, which is very simple in that the user
has to add pads and tracks manually to a
matrix on the screen.

Other constructors may have their own
favourite software or use a ‘paint’ program. A
very simple approach would be to draw the
tracks and pads by hand on graph paper to use
with a photocopier. Looking around, I found
that I had a sample packet of Epson photo
quality paper for use with an ink jet printer. 

The process is followed in this way: Firstly, I
cut a piece of blank printed circuit board
material to be a little larger than the p.c.b.
artwork. Removing any burrs along the edges
of the board to allow full contact with the
artwork.

The board may be then cleaned using wire
wool or a Brillo Pad until it shows shining
copper. Next, wipe the board thoroughly with
paper kitchen towel. The image is then printed
on the glossy side of the paper with a laser
printer or photo copier. Cut the artwork to fit
on the piece of p.c.b. material. All will then be
ready to transfer the image.

Note: Remember that the transfer process
will produce a mirror image. This is fine with
my software as I produce the tracks and pads
as viewed from the top (component) side of
the board. The printed artwork on the paper
should be as it would be seen through the
board from the component side. 

The artwork is then placed face side down
on the copper side of the board so that the
toner is in contact with the copper. The ideal
electric iron would be one without a steam
facility but they are rare beasts these days.

To get over the problem I emptied our
spare steam iron of water and left it on for a
while to evaporate any remaining water. I also
placed a piece of wood on the ironing board to
offer a firm surface for the ironing process.

Simple Transfer
The transfer process is quite simple. Firstly, you
should set the iron fairly hot, but not too hot

as to scorch the paper, and rest it on the paper
and board.

After a few minutes the toner begins to
stick to the copper and the iron can be pressed
and moved on the paper. Run the point of the
iron firmly around the edges of the paper, and
then press it firmly down for several minutes.
The fusing of the toner to the copper takes a
while and I left the iron resting on the paper
and board for about ten minutes, checking
that the paper was not scorching.

The next task is to remove the paper and
this is most easily done by dropping the board
and paper into a bowl of hot soapy water.
Leave it in the water for about ten minutes or
so. The soaked paper may then be removed by
peeling it, a bit at a time, from the board.

Any paper residue can be removed by
gentle rubbing with a finger tip. I was
surprised how clean and well defined the
tracks appeared on the copper.

Etching Board
The board can now be etched. I use Ferric
Chloride solution in a glass jar with the board
vertically in the solution. The board can be
held, at the edge with a clothes peg and
supported by a piece of garden cane.

Caution: Please remember to follow all the
usual safety precautions when using Ferric
Chloride. Bear in mind that it can produce
stains in clothing that nothing can remove! 

Remove the etch resistant laser image with
steel wool and drill the holes. An ideal drill has
a diameter of 0.8mm or 1mm and is best used
in a high speed pillar drill. I use a 12V Dremel
Drill in a vertical mount.

I was pleasantly surprised at how well the
method worked!

Press-n-Peel
For those who want to use the ‘real stuff’ for
laser toner p.c.b.s there is a product called
‘Press-n-Peel’, which uses sheets of A4 plastic
material to carry the toner image. This is much
easier to remove from the p.c.b. surface and I
have seen very detailed and complex circuit
boards prepared in this way.

It is readily available in the UK and
information can be found at
www.ronlin.co.uk/electronics.html or by
writing to Ron Satterthwaite, 47 Aberford
Road, Baguley, Manchester M23 1JY, or by
E-mail to electronics@ronlin.co.uk

PW
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� Fig. 2: Photograph of the finished p.c.b. copper track and
also the completed board with components produced by
the techniques described by G3RJV (see text).
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T
his time in the Antenna Workshop, I’m taking a
look at the spacing, stacking and baying of v.h.f.
and u.h.f. Yagi antennas. With multi-band
transceivers now readily available it’s possible that
you could be active on a number of the v.h.f. and

u.h.f. bands. 
But what if you want to use separate Yagis for each band

on the same mast? To help, I’ll show you how to calculate the
correct spacing so that each antenna doesn’t affect the other.
Maybe you want to try something more ambitious and use
two or more Yagis for a single band. I’ll show you how to
calculate the vertical stacking and side-by-side baying
distances.

Spacing Yagis 
It’s common practice to mount a number of separate Yagi
antennas onto a single mast as shown in the photograph,
Fig. 1, taken at the QTH of Richard Girling G4FCD.
Theoretically the lowest frequency Yagi should be placed the
greatest number of wavelengths above ground (i.e. at the
highest point), but often, mechanical considerations preclude
this method from being adopted. Therefore the ‘Christmas
Tree’ arrangement is created by placing the largest antenna
(usually the lowest frequency) as close to the rotator as
possible and the smallest (highest frequency) right at the top

of the mast.
To work out the minimum spacing between each antenna

you first need to understand the term effective aperture. This
can simply be thought of as the frontal area from which the
antenna will extract signal power from the radio wave.
Sometimes this area is referred to as the capture area. It
should not be confused with the term physical aperture,
which, in the case of Yagi antennas, is smaller than the
effective aperture. 

The capture area of a Yagi array is approximately elliptical
in shape. You can think of it looking something like a tube
along the length of the boom, spreading out into a cone

shape beyond its end. There is a relationship between the
gain and beamwidth of a Yagi and it’s capture area.

As there are many different Yagi designs and boom
lengths there will also be many different capture area
shapes. Note that the effective aperture or capture area is
not a physical area that you can measure but is one that you
have to visualise. The reason for ascertaining the capture
area is two-fold. First, it indicates that area in which large
metallic objects should not be placed. Secondly, it determines
the minimum distance that should be used when placing
different antennas above each other. It also determines the
correct stacking distance for similar Yagis for the same band
but more on this later.

Now let’s look at a practical example shown in the diagram
Fig. 2 where I want to mount a 5-element 50MHz Yagi, a 9-
element 144MHz Yagi and a 19-element 430MHz Yagi all on
the same mast. Most reputable antenna manufacturers will
provide recommended stacking distances for two similar
Yagis and you can use this as a guide to the size of the
effective aperture. Simply look up the stacking distance, in
the case of a 5-element 50MHz Tonna Yagi this is 4.5m and
divide this figure by two. The result of 2.25m in this example
is the minimum spacing between the 50MHz Yagi and any
other antenna to avoid any interaction.

Begin by placing the 50MHz Yagi as close to the rotator as
possible. The effective aperture for the 5-element 50MHz
Tonna Yagi is 2.25m but it’s important to visualise that this
distance relates to both above and below the Yagi boom.
This therefore is a compromise as clearly the rotator and mast
assembly is within the capture area of the antenna. However,
the obstruction caused by the rotator and vertical mast
passing through a horizontally mounted Yagi, will be
insignificant providing it is at right-angles to the polarisation
plane. 

The plane of polarisation is an important fact to
remember. The 144MHz 9-element Yagi is placed no less
than 2.25m above the 50MHz beam. It can of course be
spaced further away if you have room. Now look at the
manufacturers data for the 144MHz Yagi. This shows a
stacking distance of 3.2m for a 9-element Yagi which equates
to an aperture size of 1.6m. The 430MHz Yagi can now be
placed no less than this distance above the 144MHz Yagi.

Always remember that when spacing separate antennas on
a mast you should aim to ensure that the capture areas do
not overlap. However, this is easier said than done. So in
reality you may have to make some compromises. But by
knowing the effects that each Yagi can have on another
you’ll be able to keep any degradation to a minimum.

In our example the length of stub mast between the lower
50MHz Yagi and the upper 430MHz Yagi is 3.85m. If this is
too long for your particular circumstances then there are a
few compromises that you could make. You could for
example place the 430MHz beam between the 50 and

� Fig. 1: The v.h.f. and u.h.f.

antennas at the QTH of

G4FCD.

David Butler G4ASR looks into the art of combining antennas by showing

you how to stack and bay Yagi antennas.
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144MHz antennas. The performance of the 50
and 144MHz Yagis shouldn’t be noticeably
degraded as the 430MHz beam represents a
relatively small blockage to both antennas. 

By adopting this method you could possibly cut
the stub mast down to only 2.25m in length.
However, it is likely that the performance of the
430MHz Yagi could suffer as the 50MHz Yagi
would present an appreciable blockage. Of
course you could increase the distance between
the 50 and 144MHz Yagis as this would lessen any
effect these have on the 430MHz antenna.

Stacking & Baying 
Now I’ll take a look the dimensional spacing
when stacking or baying Yagi antennas for the
same band. Stacking, by the way, means placing
one antenna above another in a vertical plane
whereas baying is placing them side by side in
the horizontal plane.

Providing you have a suitable method of
supporting them, two similar Yagis stacked or
bayed may be preferable than having a single
antenna. There are a number of reasons why this
may be so. The first is based on mechanical
considerations. The siting of your mast may not
allow long Yagis to be used or you may live in a
windy location where it is safer to opt for
antennas of a smaller physical size. Two short
boom Yagis can provide a neat robust system
without compromising forward gain and the
smaller turning circle may be more amenable to
your neighbour.

The main advantage realised when stacking
antennas is additional forward gain and reduced
vertical beamwidth. In theory the stacking gain
for two similar Yagis is 3dB but in
practice you’ll achieve somewhere
between 2.5 - 2.9dB but only if it is
done correctly. This may seem an
insignificant increase in gain but to
work consistent DX on the v.h.f.
bands requires an antenna with high
gain and a low angle of radiation.

It’s useful to note that most Yagi
antennas will possess a wider vertical
than a horizontal beamwidth.
Indeed a medium boom length Yagi
can have a fairly broad vertical
pattern, perhaps in excess of 30° and
this means that some of your
valuable power is simply being
squirted into space. An easy solution
to lowering the vertical radiation
angle is to stack two Yagi antennas.
This reduces the vertical beamwidth
whilst maintaining the original
horizontal beamwidth.

Similarly you could bay two Yagis
side-by-side, which reduces the
horizontal beamwidth whilst

keeping the vertical beamwidth the same. Baying
antennas may be useful for fixed point-to-point
communications such as long distance packet
radio linking. You can go further with this theme,
by stacking and baying a group of four similar
Yagi antennas. Such a grouping would make an
extremely effective DX array.

Fundamental Principle
The fundamental principle of antenna stacking
and baying is to space the antennas so that their
capture areas just touch in both the vertical and
horizontal directions. This maximises the effective
area of the whole array without making the
array any larger than it needs to be. If the
spacing is too small, the capture areas will
overlap and the array will not achieve its
maximum potential gain.

Previous experimentation and calculations
have shown that the optimum spacing (D) is a
function of the half-power (3dB) beamwidth in
the stacking plane. For long Yagis of more than
10-elements Günter Hoch DL6WU has
developed a useful formula based on the
beamwidth: 

D = W/(2*sin(B/2)) where D = stacking distance,
vertical or horizontal, W = wavelength, in same
units as D and where B = beamwidth between -
3dB points. This gives a very good compromise
between extra gain and a clean array pattern.

However it must be noted that the Yagi
antennas used must have a good polar diagram
in the first instance. Unfortunately, there are a
few antenna manufacturers who are unable to
provide any significant data for their products.
The antennas may work after a fashion but they

are often difficult to match and phase together.
The optimum stacking distance is based on the
assumption of negligible mutual influence, i.e. no
detuning of one Yagi by another. 

It’s hard to predict which antennas are
critical in this respect, though we do have a
few clues. Practice has shown that Yagis with
low overall side lobe levels are less sensitive to
proximity effects than those with a more
cluttered pattern. Antennas that operate at
the high-frequency limit of the operating
bandwidth are more likely to be pushed over
the edge and this can usually be recognised
from the polar pattern by the absence of a
pronounced null between the main lobe and
the first side lobe.

If you don’t have any data regarding your
particular Yagi you could use the simple rule
of thumb which suggests that the vertical
stacking distance is 0.75 x boom length. I
should state though that this ‘rule’ is little
more than guesswork and may only be correct
for certain types of Yagi design that were
popular some years ago, but this formula can
get you in the right ballpark. 

For example the boom length of a 13-
element Tonna Yagi is 4.43m, therefore using
the simplified formula the stacking distance is
0.75 x 4.43 = 3.3m. The manufacturers
reference data for this Yagi states that the
spacing should be somewhere between 3.05
to 3.7m, which is a reasonable match.
Incidentally the ‘somewhere’ actually refers to
whether you want the antennas set up for
maximum forward gain, minimum side-lobe
suppression or a bit of both. In practice you’ll
probably not notice any difference between the
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Theory

5-element Yagi for 50MHz

9-element Yagi for 144MHz

19-element Yagi for 430MHz

2.25m

1.6m

Capture area

Capture area

Capture area

Front view
Side view

� Fig. 2: Placing

three antennas for

different bands on

a single rotating

pole. See also the

approximations of

their individual

capture area

shapes on the

front view.



52 Practical Wireless, July 2005

Please mention Practical Wireless when replying to advertisements

Disclaimer
Advertisements from traders for

equipment that is illegal to possess,
use or which cannot be licensed in the
U.K, will not be accepted. While the

publishers will give whatever assistance
they can to readers or buyers having

complaints, under no circumstance will
the magazine accept liability for

non-receipt of goods ordered,
late delivery or faults in

manufacture.

Alinco DJ193 2m Handheld c/w battery & charger.......................... £89
Alinco DJC7 Handy Transceiver c/w Soft Case/Earphone/
ERW4C Interface Lead......................................................................... £149
Alinco DJG5 2m/70cms Handheld Transceiver wi h accessories £199
Alinco DR610 Dua  Band Mobile Transceiver.................................. £199
Kenwood TMG707 Dua  Band Mobile Transceiver......................... £199
Kenwood TMG707 Dua  Band 50w Mobile T ansceiver w/
Quick Release Head............................................................................. £199
Kenwood TR751E 2M All Mode Mobile Transceiver 25w.............. £275
Kenwood TR7730 2m FM 25w T ansceiver......................................... £89
Kenwood TS2000 VHF/UHF/HF Transceiver c/w DSP/Tuner/
Voice & Record Chip ........................................................................... £1299
Trio TS700s 10w All mode 2m Base Tx wi h Ext VFO...................... £299
Yaesu FT726R 2M/70CM All Mode 10W Base Transceiver ........... £499
Yaesu FT726R 2M/70CM All Mode  Base Transceiver ................... £399
Yaesu FT736R VHF/UHF All Mode Transceiver ................................ £699
Yaesu FT847GX HF/VHF/UHF T ansceiver 100w .............................. £799
Yaesu VX2E Twinband Compac  Handie with Wide Receive... £139 95
Yaesu VX7R Wideband RX Tri-band TX Handy................................ £225
Alinco DJX10 Wideband Scanning Receiver .................................. £199
Alinco DJX3 Handheld Scanner c/w accessories & book............ £159
Alinco DJX3 Wideband Handheld Scanning Receiver .................... £90
Commtel COM213 100 channe  Handheld Scanner .......................... £75
Icom R2 Wideband AM/FM/WFM Handheld Scanner..................... £95
Sony SW7600 Shortwave Radio........................................................... £79
Yaesu VR500 Wideband Scanning Receiver (All mode) ................ £149
Yupiteru MVT9000 MK I Wideband Scanning Receiver ................ £229
Hitachi KH-WS1 Worldspace Radio.................................................... £99
Icom R75 0-60Mhz Receiver inc  PSU............................................... £499
Icom R8500 Wideband All Mode Communications Receiver ....... £999
Sangean ATS303 Portable Receiver 13 SW bands & FM/MW....... £39
Icom 756 Pro 100w HF & 6m Transceiver wi h ATU & DSP........... £899
Kenwood TS-430S 100W HF Transceiver ......................................... £349
Kenwood TS850SAT 100W HF Transceiver w th Auto Tuner ........ £695
Kenwood TS870SAT 100w DSP HF Transceiver w th Auto Tuner £999
Realistic HTX-10 10m 25w All Mode Mobile .................................... £145
Yaesu FRG100 Communications Receiver ........................................ £275
Perstel Bluenote Persona  DAB Radio ............................................... £59
Zetag  HP202 CB SWR/Power Meter .................................................. £20
Zetagi M27 Antenna Matcher .............................................................. £20
Amdat ADC60 Frequency Standard Clock.......................................... £99
Aor CT8200 CTCSS Card ........................................................................ £55
Dewsbu y S/TUNER Super Tuner ........................................................ £25
Elmic CONTROLS Noise Limitor ........................................................... £10
Global AT2000 Tuner............................................................................... £65
Hei  Prose  Plus Studio Headphones ................................................ £119
Hitachi KH-YG1 Worldspace Yagi Kit .................................................. £39
Icom AT160 Coaxial Auto ATU ............................................................ £179
Icom AT180 Automatic Antenna Tuner (matches 706) HF/6 .......... £245
Icom SCR20 Software & Lead .............................................................. £35
Icom SM20 Base Microphone............................................................ £110
Icom SP21  Speaker ............................................................................... £49
Jim M75 Preamplifier ............................................................................. £49
Jim NF96XI Filter ..................................................................................... £15
MFJ 260 Dummy Load............................................................................ £25
MFJ 934 Antenna Tuner & Artificial Ground............................... £129 95
MFJ 948 Antenna Tuner......................................................................... £99
MML144/40 2M 40W Amplifier & PreAmp.......................................... £69
Morse Key Brass Key ............................................................................ £35
Nevada TM1000 1KW Coaster Antenna Tuning Unit...................... £169
Palstar PS30M 30 Amp Power Supply ................................................ £75
Samlex 1223 20amp Switch Mode Power Supply........................ £79 95
Tokyo HL50B 50W Amplifier 3.5-29 & 50Mhz (suits FT817) ............ £215
Trio TL922 HF Amplifier ........................................................................ £895
Twin Paddle Morse Key......................................................................... £45
Viboplex Key Deluxe Chrome Hand Key...................................... £119 95
Yaesu FC107C Antenna Tuning Unit................................................... £175
Yaesu FC20 Auto Tuner ........................................................................ £199
Yaesu MH35A2B Speaker/Mic for older models............................... £19
Zetag  HP1000 Antenna Tuner/Meter 26-28MHZ............................... £45

Check our web site for latest Items available. E&OE Prices
quoted are in pounds sterling and exclude carriage.
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TRANSCEIVERS
ICOM IC736 HF+ 50Mhz TCVR INT PSU .........................£550
ICOM IC738 HF TRANSCEIVER ........................................£495
ICOM IC 7400  HF/VHF  TCVR EX DEMO.........................£895
ICOM IC471E UHF MULTIMODE TCVR............................£325
ICOM IC775DSP HF TRANSCEIVER...............................£1395
YAESU FT857 HF/V/UHF TRANSCEIVER .........................£395
YAESU FT817 HF/VHF/UHF TCVR .....................................£249
KENWOOD TS130S + DFC230 MEM VFO .......................£250
KENWOOD TR9130 VHF MULTIMODE ............................£179
KENWOOD TS850S HF TRANSCEIVER ...........................£525
KENWOOD TS450 HF TRANSCEIVER..............................£375
KENWOOD TR751E VHF TRANSCEIVER.........................£175
YAESU FT290R Mk2 VHF MULTIMODE ...........................£165
KENWOOD TH77E VHF/UHF HANDIE ...............................£99
KENWOOD TH-71E VHF/UHF HANDIE............................£149
PALSTAR KH-6 50Mhz HANDIE .........................................£65
NAVACO TR6500S MARINE RADIO...................................£95
ICOM IC718 HF TRANSCEIVER ........................................£325
ICON IC-208 VHF/UHF TRANSCEIVER ............................£225
ICOM IC207 VHF/UHF  TRANSCEIVER ............................£189
ICOM IC490D UHF MULTIMODE TCVR ...........................£125
AKD 2001 VHF TRANSCEIVER............................................£75
ALINCO DJ191 VHF HANDIE .............................................£95

RECEIVERS
HITACHI KH-WS1 WORLDSPACE RCVR.........................£125
YAESU FRG8800 HF RECEIVER .........................................£195
FAIRHAVEN RD500 RECEIVER..........................................£395
YEASU VR500 H/H RECEIVER ...........................................£145
KENWOOD R2000 HF+ VHF RECEIVER............................£235
KENWOOD R5000 HF RECEIVER ......................................£295
SONY AIR 8 BROADCAST and AIR RCVR ........................£75
REALISTIC DX394 HF RECEIVER ........................................£85
ICOM PCR 1000/DSP COMPUTER-RCVR........................£275
AOR AR8600/MK2 HF VHF UHF RCVR.............................£495
AOR AR8200 WIDE BAND H/H RCVR..............................£225
AOR AR8000 WIDE BAND H/H RCVR..............................£149
YUPITERU MVT7100 H/H  SCANNER ..............................£135
YAESU FRG7700 HF RECEIVER .........................................£145
YAESU FRG965 HF/VHF/UHF RECEIVER..........................£165
YAESU VR500 H/H SCANNER...........................................£135
YAESU FRG100 HF RECEIVER ...........................................£295

ACCESSORIES
PALSTAR AT300CN HF ANTENNA TUNER.......................£89
WATSON W10AM 10AMP PSU .........................................£39
KENWOOD SP230 SPEAKER UNIT....................................£55
MUTEC TVHF 230 VHF HF TRANSVERTER.......................£95
RN ELECTRINICS 144/50 TRANSVERTER .........................£85
KENWOOD PS 30 H/D POWER SUPPLY ...........................£85
LGD Z100 AUTO ATU with FT100 CONTROL...................£160
BNOS LP50-10-50 50Mhz AMPLIFIER...............................£85
TIMEWAVE DSP9 PLUS DSP UNIT ...................................£85
MICROWAVE MODULE 50Mhz 30W AMP .......................£65
MICROSET R25 VHF AMPLIFIER........................................£65
TINY 2 PACKET TNC ............................................................£65
ICOM AT150 AUTO ATU.....................................................£120
DATONG FL2/3 FILTER .........................................................£55
BIRD THRO-LINE WITH CASE AND SLUGS ..................£145
ERA MICRO READER ...........................................................£35
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Alinco DR-MO3X 0m FM Mobile 0W ......................................................................£ 59
Icom C- 06 HF, 6m, 2m All Mode Mobile/Base Transceiver with Gen.Cov. ................£449
Alinco EDX 2 1 6 30MHz Automatic 200W ATU for DX-70, DX-77................................£ 99
Icom C-821H 2m, 70cm A l Mode Base T ansceiver 45/40W 12V ...............................£799
Icom C-3230H 2m 70cm FM Mobile,45/35W Full Duplex.............................................£249
Yaesu FRG-7700 50kHz 30MHz All Mode Communications Receiver Mains ..............£ 99
AOR AR-7030 0-32MHz A l Mode Receiver 12V+  psu.................................................£449
AOR AR 3000 00kHz-2036MHz All Mode Receiver 400ch. 12V + psu .........................£449
Yupiteru MVT-7300 521kHz-1320MHz A l Mode Receiver + 8 33step ...........................£ 59
Kantronics KAM plus Multimode Dual Port Data Controller + Pactor .........................£ 99
Linear Amp UK Explorer 1200 0- 60m Linear 0-130W in, 00-1300W out .................. 995
SGC Power Clear DSP Audio Noise Filter + 5W amp, Band Pass Filter .......................£179
Garmin GPS-12 12ch. H/held + 500W/pts & T ackBack................................................£79
Realistic DX 394 50kHz 30MHz AM,CW,SSB Receiver 160Ch. Mains/12V...................£99
Icom C- 06 Mk II G HF,6m,2m,70cm All Mode T ansceiver + Gen.Cov.RX, DSP f lters 12V
DC ............................................................................................................................ 599
Kenwood TS-711E 2m All Mode Base Transceiver 25W mains...................................£349
Icom C-M11 VHF Marine FM H/held T ansceiver 6W + sp.mic..................................£149
Icom C-2SRE 2m FM H/held t ansceiver + 25 950MHz AM, FM, WFM receiver .........£129
Diamond SX-200 8 200MHz 200W SWR/PWR meter..................................................£49
JRC NRD 535 00kHz 30MHz All Mode Communications Receiver+BWC,1kHz &
1 8kHz ilters Mains................................................................................................... 549
Global AT-2000 50kHz 30MHz SWL ATU with Q selector............................................£69
Icom C-2 00H 2m FM Mobile t ansceiver 55W, CTCSS & 113ch. ...............................£149
GRE PSR-282 66 512MHz ( with gaps ) AM,FM Hand Held Receiver 200ch. ..................£69
Realistic Pro 2042 25 520,760-1300MHz AM,FM,WFM Base Scanner 000Ch.
12V DC, 240V AC .......................................................................................................£129
Sony CF-SW 00E Pocket SW Receiver + SSB,FM Stereo & antenna ........................£1 9
Yupiteru MVT-9000 0 5 2039MHz All Mode Receiver + Dual VFO 000ch.....................£ 99
AOR AR 5000 0kHz 2 6GHz All Mode Receiver 000ch. 12V + psu ............................. 999
Mizuho PBX- 00 80m 6m Portable Vertical Antenna 00W max...................................£65
Microwave Modules MML-144/30-LS 2m 1 3W in, 30W out Linear Amp i ier + Preamp£69
Yaesu FT-11R 2m FM H/Held T ansceiver + DTMF keypad...........................................£99
Yaesu FF 5 50 500kHz Low Pass Filter for FRG-7 00 8800 ...........................................£ 5
Yaesu FF 5 50 500kHz Low Pass Filter for FRG-7 00 8800 ...........................................£ 5
Icom FRT-7700 50kHz 30MHz Receive ATU for FRG-7700 8800 ...................................£69
Yaesu FRT-7 00 50kHz 30MHz Receive ATU for FRG-7700 8800..................................£69
Icom FRV-7700 B 50 59, 1 8-130, 140- 50MHz Converter for FRG-7700 8800..................£59
Yaesu FRV-7 00 B 50-59, 1 8-130, 140- 50MHz Converter for FRG-7700 8800................£59
MFJ MFJ-784B Tunable DSP Audio Noise Filter ........................................................£ 89
Alinco DJ- 90T 2m FM H/held t ansceiver + CTCSS ....................................................£99
Kenwood TM-451E 70cm FM Mobile 35W + 2m RX, Fu l Duplex .................................£ 99
AOR AR 8200 I  530kHz-2040MHz All Mode Receiver 000ch. Alpha...........................£249
MFJ MFJ 901B 8 30MHz 200W ATU + Balanced/Wire inputs ...................................£59
Yupiteru MVT-9000MKI  0 5 2039MHz A l Mode 000Ch. + voice inverter ...................£249
MFJ MFJ 852 Power Line Noise Meter.......................................................................£69
Mi age D 30 0 N 0cm 5-45W IN 00W Out ..............................................................£249
ADI AT-400 0cm FM H/Held with Battery box 420-465MHz RX....................................£89
Alinco DR- 50 2m FM Mobile 50W with Airband RX...................................................£ 85
Sony CF-SW07 Mini Receiver + FM stereo, SSB & “One Touch” tuning....................£ 69
Roberts R-9914 Portable Receiver with SSB 45Ch........................................................£69
AOR AR 2002 25 550,800-1300MHz AM,FM,WFM 20Ch. 12V .......................................£149
Garmin GPS-II Plus  12Ch. 500 Waypoints,BackT ack .................................................£99
Realistic Pro 39 68 960MHz (with gaps) H/held scanner AM,FM 200Ch. Hyperscan .....£69
MFJ MFJ 204B 8 30MHz Antenna Tuning Bridge up to 500ohm ................................£59
Yaesu FT-920 AF HF,6m All Mode + Gen.Cov. FM & Filter 00W 12V........................... 899
Yaesu FT-736R 2m,70cm A l Mode Base T ansceiver 25W + Mutek mains .................£449
Yaesu VR 500 00kHz-1300MHz All Mode Receiver 000Ch.Alpha..............................£ 69
Lowe HF-125 30kHz 30MHz All Mode Receiver 12V ..................................................£ 99
Yuperitu MVT-7300 521kHz-1320MHz A l Mode + 8 33kHz step ...................................£ 59
Icom C-W2E 2m/70cm FM H/Held ............................................................................£1 9
SGC SG 237 8 60MHz Microprocessor controled ATU 00W...................................£249
Icom C-R3 0 5 2450MHz AM,FM,WFM 450Ch. + 2” TFT colour TV..............................£269
Fairhaven RD 500VX 0kHz-1 50MHz All Mode Receiver with PC interface,
CDROM 12V + psu..................................................................................................... 500
MFJ MFJ 203 1 8 30MHz Bandswitch Dip Meter.........................................................£65
Roberts R-827 Portable 0-30MHz with FM Stereo & SSB via BFO...............................£1 9
Yupiteru MVT-9000 I  0 5 2039MHz All Mode Handheld Receiver 000Ch  +
voice inverter............................................................................................................£249
Uniden UBC 3000XLT 25-1300MHz AM,FM Handheld Receiver 400Ch. .......................£129
Alinco DJ-X3 00kHz-1300MHz AM, FM, WFM 00Ch + 8 33kHz step ...........................£79
Team EURO 8000 80ch 4w UK CB Base Station 12V or mains ......................................£99
Team EURO 8000 80ch 4w UK CB Base Station 12V or mains ......................................£99
JRC NRD 535 50 KHz-30 MHz All Mode Receiver 13 8V DC or mains 50 ohms ............ 599
Globel St. Pilot Colour 12Ch. GPS “street map” upg adable  system + CD ..................£399
Yupiteru MVT-9000 0 5 2039MHz All Mode Receiver 000Ch ......................................£ 99
AOR AR 8600 0-32MHz A l Modes Receiver + Notch ilter & Noise blanker 12V.......... 599
Globel AT-2000 50kHz 30MHz SWL ATU with Q selector............................................£69
Icom C-R 5 30kHz 60MHz All Mode Receiver + DSP option 12V with psu.................. 525
AOR AR 2002 25 550,800-1300MHz AM,FM,WFM Base/Mobile Receiver 20Ch. 12V ....£149
Kenwood TM 251E 2m FM Mobile T ansceiver 50W, 0W, 5W + 0cm RX,
Full Duplex................................................................................................................£ 99
Yaesu FT-8 00R 2m 70cm FM Mobile Transceiver, 50/35W Full Duplex ......................£229
Yaesu FT-8 00R 2m 70cm FM Mobile Transceiver, 50/35W Full Duplex ......................£229
Kantronics KAM plus Multimode Dual Port Data Controller + Pactor .........................£ 99
Radio Shack Pro 2045 68- 000MHz (with gaps) AM,FM Base Receiver 200Ch.
12V DC + psu ..............................................................................................................£89
AOR AR 8600 500kHz-2040MHz All Mode Base/Mobile Receiver 000Ch. 12V + psu ...£399
SGC SG 211 8 60MHz Microprocessor Contro led  Automatic ATU 60W..................£139
Yaesu VR-120D 00kHz-1300MHz AM,FM,WFM Hand Held Receiver 640Ch. ..............£ 09
Yaesu VR 5000 00kHz 2600MHz All Mode Receiver 2000Ch. 12V ..............................£399
Icom C-R2 0.495-1309MHz AM,FM & WFM Hand Held Receiver 450Ch. ......................£89
GRE PSR-282 66 512MHz ( with gaps ) AM,FM Hand Held Receiver 200ch. ..................£69
Icom C-R8500 00kHz 2GHz A l Mode Receiver 000ch. 12V + psu ............................ 899
JRC NRD 525 90kHz 34MHz All Mode Communications Receiver 200Ch. Mains.........£449
GRE PSR-295 25-1300MHz ( with gaps ) AM,FM Hand Held Receiver 000ch................£99
Yaesu VR 500 00kHz-1300MHz A l Mode Hand Held Receiver 000Ch.Alpha.............£ 69
Icom C-R 5 30kHz 60MHz All Mode Receiver 12V with psu.......................................£499
Uniden UBC-780XLT 25-1300MHz + Trunk T acking 500Ch. 12V + psu.........................£229
Yaesu C-706 Mk II G HF,6m,2m,70cm All Mode + Gen.Cov RX, DSP ilters 12V DC...... 599
AOR AR 2 00 5-1300MHz AM,FM,WFM Hand Held Receiver 000Ch.........................£89
Sony CF-7601L Portable Analogue Receiver w th FM, MW, SW & LW Bands .............£69
Icom C- 06 Mk II G HF,6m,2m,70cm All Mode + Gen.Cov.RX, DSP ilters 12V DC ....... 599
SGC SG 231 8 60MHz Microprocessor controled ATU 00W...................................£259
Yaesu MD- 00A8X Dynamic Desk Mic w th Filters, Tone Control.................................£79
Heil GM 5 Deluxe “Goldline” Hand Mic with Studio & HC-5 inserts .............................£79
Kent KSKA B ass St aight Morse Key on Wood Base .................................................£39
waton W-GMM Single Paddle B ass Morse Key on Wood Base.................................£29

Please check our website for latest list.
www.wsplc.com

WATERS &
STANTON

01702 206835

Trader’s Table
The equipment for sale on this page is secondhand or ex-demonstration

Trader’s Table
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Please mention Practical Wireless when replying to advertisements

To advertise here call Eileen on

0870 224 7820

web
directory

Waters & Stanton
E-mail: sales@wsplc.com

www.wsplc.com

Rocket Group
E-mail: sales@rocketradio.net

www.rocket-group.co.uk

Nevada
E-mail: sales@nevada.co.uk

www.nevada.co.uk

LAM Communications
E-mail: sales@lamcommunications.net

www.@lamcommunications.net

web
directory

£   p
AZ31 6.00
CL33 15.00
DK/DL series 3.00
E88CC 8.50
E180F 3.50
E810F 20.00
EABC80 8.00
EB91 2.00
EBF80 2.50
EBF89 2.50
EBL31 25.00
ECC33 25.00
ECC35 25.00
ECC81 3.00
ECC82 6.00
ECC83 4.00
ECC85 10.00
ECC88 6.00
ECC808 15.00
ECF80 3.00
ECH35 3.50
ECH42 3.50
ECH81 3.00
ECL82 5.00
ECL86 10.00
ECLL800 25.00
EF37A 3.50
EF39 3.50
EF40 4.00
EF86 5.00
EF91 2.00
EF183/4 2.00
EL33 20.00
EL34 6.00
EL36 5.00
EL41 5.00
EL84 4.00
EL95 2.00
EL360 15.00
EL509/519 10.00
EM34 35.00
EM81/4/7 6.00
EN91 7.50
EZ80 5.00
EZ81 10.00
GZ32 8.50
GZ33/37 25.00

KT61 20.00
KT66 China 10.00
KT88 SVET 25.00
N78 8.00
OA2 3.00
OB2 3.00
OC3 4.00
OD3 4.00
PCF80 2.00
PCL82 2.00
PCL85/805 2.50
PCL86 2.50
PD500 6.00
PL36 3.00
PL81 2.00
PL504 5.00
PL508 4.00
PL509/519 10.00
PL802 4.00
PY500A 3.00
PY800/801 1.50
QQV02-6 12.00
QQV03-10 5.00
QQV03-20A 10.00
QQV06-40A 12.00
U19 8.00
UABC80 4.00
UCH42 5.50
UCL82 3.00
UCL83 3.00
UF89 5.00
UL41 12.00
UL84 4.00
UY41 5.00
UY85 2.00
VR105/30 4.00
VR150/30 4.00
Z759 10.00
Z803U 15.00
2D21 3.50
3B28 12.00
4CX250B 45.00
5R4GY 7.50
5U4G 15.00
5U4GB 15.00
5V4G 6.00
5Y3GT 4.00
5Z3 5.00

5Z4G 7.50
5Z4GT 3.00
6AQ5 2.00
6AR5 10.00
6AS7G 7.50
6AU5GT 4.00
6AU6 2.00
6AW8A 4.00
6B4G 22.00
6BA6 2.00
6BE6 2.00
6BH6 2.00
6BQ7A 2.00
6BR7 4.00
6BR8 4.00
6BW6 4.00
6BW7 3.00
6BX7GT 7.50
6BZ6 3.00
6C4 2.00
6CB6A 3.00
6CD6G 5.00
6CL6 3.00
6CG7 7.50
6CH6 3.00
6CW4 6.00
6DQ5 17.50
6DQ6B 10.00
6F6G 6.00
6FQ7 5.00
6GK6 4.00
6J5G 7.50
6J5M 5.00
6J7 5.00
6JE6C 27.50
6JS6C 27.50
6K6GT 4.00
6L6G 20.00
6L6GC 12.50
6L6WGB 20.00
6Q7 5.00
6SA7 5.00
6SC7 5.00
6SG7 5.00
6SJ7 5.00
6SK7 5.00
6SL7GT 7.50
6SN7GT 7.50

6U8A 2.00
6V6G 10.00
6V6GT 7.50
6X4 3.00
6X5GT 3.00
12AT7 3.00
12AU7 6.00
12AX7 5.00
12AX7A 7.50
12AX7WA 6.00
12BA6 2.00
12BE6 2.00
12BH7/A 12.00
12BY7A 7.00
12DW7 15.00
12E1 10.00
13E1 85.00
572B 30.00
805 45.00
807 7.50
811A 10.00
812A 55.00
813 27.50
833A 85.00
866A 20.00
872A 30.00
931A 25.00
2050A 12.50
5687WB 7.50
5751 8.00
5763 6.00
5814A 5.00
5842 12.00
6072A 10.00
6080 6.00
6146B 20.00
6201 10.00
6336A 35.00
6550C SVET 20.00
6883B 15.00
6922 6.00
7025 7.50
7027A 25.00
7360 25.00
7581A 20.00
7586 15.00
7587 20.00

Prices correct  when
going to press.

OPEN TO CALLERS MON - FRI 9AM - 4PM. CLOSED SATURDAY.
This is a selection from our stock of over 6000 types. Please enquire for types not
listed. Obsolete items are our speciality. Valves are new mainly original British or

American brands. Terms CWO/ min order £10 for credit cards.

P&P 1-3 valves £2.00. 4 - 6 valves £3.00. Add 17.5% VAT to total including P&P.
E-mail: langrex@aol.com

LANGREX SUPPLIES LTD
DISTRIBUTORS OF ELECTRONIC VALVES

TUBES AND SEMICONDUCTORS AND I.C.S.
1 MAYO ROAD • CROYDON • SURREY CR0 2QP

24 HOUR EXPRESS MAIL ORDER SERVICE ON STOCK ITEMS

PHONE
0208 684
1166

FAX
0208 684

3056

QSLQSL

UNIT 6, WORLE INDUSTRIAL CENTRE, COKER ROAD,
WORLE, WESTON-SUPER-MARE BS22 6BX

COMMUNICATIONSCOMMUNICATIONS
TELEPHONE 01934 512757

E-mail: jayne@qslcomms.f9.co.uk

Carriage charge dependent on items

FERRITE RINGS

OD=40mm
ID=26mm
H=6mm

PACK OF
10

£10.00
Inc P&P

QSL CARD
HOLDERS

One display strip holds 20
cards.

Three strips to a pack.

£5.99 + £1.00 P&P

EARTH
RODS
4ft long
adjustable
brass
fixing
SOLID
COPPER

£12.99
+ £6.00 P&P

AVAIR
POWER/SWR METERS
AV201 1.8-160MHz ...........£49.95
AV400 140-525MHz ..........£49.95
AV600 1.8-525MHz ...........£69.95

YAESU FT-60E
2m/70cm transceiver.

£169.00

ICOM IC-E90
6m/2m/70cm transceiver.

£269.00

Icom, Kenwood, Yaesu transcievers in stock

NEW QAP
SPEAKER
112 x 92 x
43mm
8Ω, 3.5mm
plug noise
filter and mute.

£12.99 P&P £3.00.



A
t long last the v.h.f. bands have
sprung into life following a
generally poor winter period.
Although a number of propagation
events such as auroral backscatter

(Au), trans-equatorial propagation (t.e.p.),
meteor scatter (m.s.) and moonbounce (e.m.e.)
occurred during April it really was the return of
Sporadic-E (Sp-E) propagation that livened up
conditions. 

Auroral openings were reported on the
50MHz band on April 4, 5, 11, 12 and 13 this
latter event also reaching the 144MHz band. All
were rather weak scale events being restricted
to stations in northern England and Scotland. 

Trans-Equatorial propagation was reported
on April 19 and 26 but only the low power
beacon stations of TR0A (Gabon) 50.048MHz
and ZD8VHF (Ascension Island) on 50.032MHz
were heard despite signals being 599 at times. 

Digital meteor scatter contacts were
reported every day during the month on both
the 50 and 144MHz bands. Activity was
particularly intense on April 22, 23, 24 as the
Earth encountered the Lyrids meteor shower.
Using JT6M digital modulation around
50.230MHz contacts were reported with
European stations that included CT1FFU
(Portugal), HB9QQ (Switzerland), LX2SM
(Luxembourg), OE5MPL (Austria), OH6KTL
(Finland), OK1KRY (Czech Republic),
OZ200HCA (Denmark), SM5LE (Sweden) and
S59F (Slovenia). 

There’s even been m.s. activity around
70.110MHz with the stations of OZ1DJJ
(Denmark) and S51DI (Slovenia) being worked.
Hopefully, more European station will become
active on this interesting band. 

Contacts made around 144.370MHz with
FSK441 modulation during April included the
stations of EA5/DJ4UF/P (Spain), HA9KRL
(Hungary), IW0UEI (Italy), LA5KO (Norway),
LZ2FO (Bulgaria), OE50FVU (Austria), OH6PA
(Finland), OK2PM (Czech Republic), OM5UM
(Slovakia), OZ5AGJ (Denmark), SM0EPO
(Sweden), SP8RHP (Poland), S54T (Slovenia),
T98GTH (Montenegro) and YU7AA
(Yugoslavia).

As I mentioned last month there has been a
surge of interest in stations now making digital
Earth-Moon-Earth (e.m.e.) contacts on the 50,
144 and 430MHz bands. Using JT65 techniques
around 50.190MHz a few UK stations reported
moonbounce contacts with K7BV and W7GJ
(USA). More activity may now be found on and
around 144.130MHz and UK operators using a
single Yagi reported e.m.e. contacts during April
with the stations of W5UN, KB8RQ (USA)
RU1AA, RN6BNand UA4AQL (Russia). Take a

listen on and around the activity weekend
periods June 11/12, July 2/3 and July 30/31 as
these have been chosen for the best e.m.e.
conditions.

BOUNCEBACK ABILITY!
The following message was recently distributed
in the Moon-Net E-mail reflector and describes
a major achievement in microwave e.m.e.
communication. The team of RW3BP, AD6FP,
W5LUA, and VE4MA announced that the first

microwave 47GHz contacts via the Moon have
been completed. 

The Russian station of RW3BP heard the
first ever lunar echoes on the 47GHz band  in
August 2004. At that time he was heard by
AD6FP, W5LUA, VE4MA and VE7CLD. Since
the receipt of the first 47GHz echoes via the
Moon numerous tests between RW3BP and
AD6FP led to improvements by RW3BP
allowing him to copy calls from the lower
power signal of AD6FP in January 2005. 

As of April 16 2005 the team of AD6FP,
W5LUA and VE4MA have each completed a
c.w. QSO via the moon with RW3BP. The
station at RW3BP consists of a 2.4m offset fed
dish and 100W while the station at AD6FP
consists of a 1.8m offset fed dish and a 30W
amplifier. At W5LUA and VE4MA 2.4M offset
fed dishes and 30W travelling wave tube
amplifiers (t.w.t.a.) were used. The noise figures
of all stations are in the 3.5 to 4.7dB range.
Since the doppler shift can be more than
100kHz at 47GHz, you must continuously
adjust the receive frequency to keep the station
centered within the passband of the receiver.

Precision frequency control was obtained
by using GPS controlled, Rubidium locked or
television sync-controlled phase locked local
oscillators. Congratulations to the team for this
pioneer microwave work and for providing new
perspectives in Amateur Radio.

SPORADIC-E
Only two Sp-E openings were reported on the
50MHz band during March. This is not
surprising, as the summer Sp-E season on this

band doesn’t really get going until May.
Sporadic-E propagation was non-existent until
April 18 when a four hour opening occurred
from 1630UTC to stations in Italy (I), Sicily (IT9)
and Malta (9H). Openings were then reported
on April 19, 21, 26, 27 and 28. All of these with
the exception of a large scale opening on April
28 were to countries to the south and south-east
of the UK. 

Some of the stations worked on s.s.b.
included EH4LU (Spain), IK0FTA (Italy),
IS0GQX (Sardinia), IT9RZR (Sicily), S57TA

(Slovenia), ZB3B (Gibraltar) and 9H1TX (Malta).
The Moroccan beacon CN8MC (50.027MHz)
was copied at times peaking 599 in central
England. It is currently running less than 1W
output into a simple J-pole vertical antenna and
makes an excellent propagation indicator for
contacts into north Africa.

Propagation on April 28 was exceptional
with the 50MHz band open in the UK between
0800-1600UTC to Austria, Denmark, France,
Germany, Italy, Malta, Poland, Sicily, Slovenia,
Switzerland, Yugoslavia and probably many
other countries as well! In addition there were
periods of very short-skip propagation with G-
stations making 59+ contacts with operators in
Belgium, Holland, Northern Ireland, Scotland
and Wales. It was at these times that the m.u.f.
rose considerably higher in the v.h.f. spectrum.

David BRS25429 reports that the 2005 Sp-E
season has at last started from IO93 square!
Many Italian stations were heard plus HB9, IT9,
9H1 and two French stations F2JD and F9YR.
Scottish stations MM0CEZ and GM4NFC were
also heard strongly on back-scatter from the E-
layer cloud. 

The Belgian station of Johan ON4IQ
mentions that whilst operating during the Sp-E
opening on April 28 he had time to play with
the elevation control of his 50MHz array. Lifting
it 15° made E-skip signals about 20dB stronger.
The strongest signal was set by a G0-station
who peaked 59+50dB on his S-meter. All
contacts into EI, G, GI and GM were
accomplished at this elevation. 

Bo SM7FJE points out that many stations
continue to make inter-European QSOs in the
sub-band 50.100-50.130MHz. This area of the
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YEW TREE COTTAGE
LOWER MAESCOED
HEREFORDSHIRE 
HR2 0HP
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DAVID BUTLER G4ASR HAS REPORTS OF MOONBOUNCE CONTACTS ON THE 47GHZ
BAND AND A 144MHZ SPORADIC-E OPENING THAT OCCURRED IN APRIL!

REPORTS ON THE PAST MONTH’S ACTIVITIES ON THE BANDS



band should only be used for inter-continental
traffic - that is QSOs between different
continents. Keep clear of this area, especially
50.110MHz, during Sp-E openings. There is lots
of space above 50.130MHz so please use it! 

At various times between 0915-1345UTC
on April 28 the m.u.f. rose above the 70MHz
region enabling contacts to be made with other
European countries that have access to the Four
Metre band. The station of MW0CXH (IO71)
reports making f.m. contacts on 70.450MHz
with OZ0TE, OZ3ZW and OZ8AFC
(Denmark) and G4MGR (IO83) also
made an f.m. contact with S51DI
(Slovenia). The beacons S55ZMB
(70.029MHz) and 5B4CY
(70.113MHz) were copied by
stations in southern England and
Dutch operators PE1MZS, PA2Vand
PA5DD heard the UK beacons
GB3MCB (IO70) 70.025MHz and
GB3CFG (IO74) on 70.027MHz.
This new beacon located in
Northern Ireland was activated on
April 23 from a temporary location.
Current GB3CFG is using a 3-
element Yagi beaming north-east
towards Scotland.

OPENING ON 144MHz
During the day-long 50MHz Sp-E
opening on April 28 a highly ionised
E-layer cloud started moving from
mid-Italy to the Alps pushing the
m.u.f. right up into the v.h.f. region.
At 1355UTC it reached the 144MHz
band and a very nice opening
started with stations in G, GJ, GW,
EI, EA, F, ON, PA, DL, OK, SP, OE,
HA, YU, S5, 9A, T9, I, IS0, IT9 and
9H1 playing the Sporadic-E game as
shown in the diagram, Fig. 1. Almost
80 minutes of very strong 144MHz
Sp-E in April. That’s amazing!

John Lemay G4ZTR (Essex JO01)
was pleased to catch the Sp-E
opening, which at his QTH occurred
between 1400-1415UTC. Running a
Yaesu FT-1000MP transceiver, LT2S
transverter, HLV600 amplifier and a 
12-element M2 Yagi he contacted the stations of
IT9PMZ (Sicily JM68), IW9AZJ (JM68), IW9CER
(JM78), 9H1AW (Malta JM75) and 9H1ZC
(JM75), which was this station’s first contact with
England on the 144MHz band,

Running an Icom IC-275H transceiver,
400W amplifier and two 10-element Yagis the
station of Paul G4RRA (Devon IO80) heard the
stations of IK7UXY and IK7XLW but either side
of the s.s.b. calling frequency 144.300MHz was
complete bedlam so he failed to work them.
However, he reports that at his QTH the opening
lasted about one hour during which time he did
manage to work the stations of IW0GEY (JN61),
IZ0CBD (JN61), I7CSB (JN71), I8MPO (JN70),
IC8FAX (JN70), IK8BIZ (JN70), IK8YOQ (JN70)
and IZ8EDJ (JN70). 

David G8GXP (Yorkshire IO93) mentions
that all signals were very loud but exhibited
heavy fading except the station of IW9AZJ who

was 59+ for 55 minutes. He also contacted
9H1AW on s.s.b. and IT9VFP on 145.500MHz
f.m. telephony.

Syd GJ0JSY (Jersey IN89) reports that the
50MHz band had been open at his location in
Jersey from 1030UTC with many stations
worked from Denmark (OZ), Norway (LA),
Sweden (SM), Poland (SP) and short-skip into
Scotland (GM). At 1408UTC the 144MHz band
opened up with many Italian stations being
received with 59+ signals. Running a Yaesu FT-

225RD transceiver and a 120W amplifier into a
17-element double quad he contacted I7CSB,
IK7UXY, IK7XLW, IK7XWJ, I8MPO, IK8BIZ,
IK8YOQ and IZ8EDJ. 

Job I7CSB (JN71) says it was a very nice
144MHz opening with 15 French stations being
worked from 1403UTC. He also contacted the
stations of G4LOH (IO70) who was heard at
59+60dB for over 30-minutes, G4RRA, GJ0JSY
(Jersey) and MU0FAL (Guernsey) a new DXCC
country on the 144MHz band. The Italian station
IK7UXY (JN90) also mentions that the band was
initially open to France with 10 F-stations being
worked as well as the stations of GJ0JSY at
1890km, G4LOH at 2139km and G8ARM at
2175km. At IK8BIZ (JN70) a total of 13 stations
were contacted in a similar area but additionally
with others in Wales (GW). Between 1357-
1442UTC his tally included six French stations,
G3PFM, G4IGO, G4LOH, G4RRA, GJ0JSY,

GW3MFY (IO81) and GW8ASA (IO81).
Operator, HA6NN (Hungary JN98)

mentions that the 29.6MHz f.m. calling channel
is a very good indicator of intensifying Sp-E
ionisation. Shortly before the 144MHz opening
he worked G0FWX on Ten Metres f.m. with
very strong signals being exchanged. It was
similar situation at the station of PE1HWO
(Holland JO21) where UK stations were worked
on 29MHz f.m. with very strong signals. Later in
the morning he worked UK stations on the

50MHz band over quite short distances. That is
a good sign that the maximum usable frequency
(m.u.f.) is rising.

DEADLINES
If you’re a real v.h.f. DXer you’ll be reading this
column in the shack. If not then I suggest that
you put the magazine down immediately and
check the 50, 70 and 144MHz bands for any
Sporadic-E propagation! The months of June
and July are the peak months for this exciting
propagation so I don’t want you to miss
anything. 

Good luck with your DX contacts and
please let me know what you managed to work
or hear. Send any reports or news, preferably by
E-mail, to reach me by the last weekend of the
month. 

73 David G4ASR
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Radio Scene

� Fig. 1: The 144MHz Sporadic-E opening on 28 April 2005



� REPORTS ON THE PAST MONTH’S ACTIVITIES ON THE BANDS.
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T
he Microlite Penguins DXpedition
Team sponsored by the Northern
California DX Foundation
operated FT5XO earlier this year
from an old abandoned whaling

station at the centre of the island called Port
Jeanne d’Arc, which is approximately 30km
southwest from the French base at Port Aux
Francais. The operating site was close to the
seashore with good take-offs in most
directions. 

Their antennas consisted of half-wave
vertical dipoles for 14MHz and up,
quarter-wave verticals for 7 and 10MHz
with 2 elevated radials each and two Battle
Creek Specials for 1.8 and 3.5MHz. With
the exception of the Battle Creek Specials,
all antennas were designed and built by
Bernie van der Walt ZS4TX. The radios
consisted of three Kenwood TS-50s, a
Yaesu FT-897, an Icom IC-756 ProIII and a
Yaesu FT-1000MP. The weather during
their stay was typical for these islands with
strong wind, rain, sleet and even heavy
snow alternating throughout the day. 

Static from snowstorms often made it
impossible to operate however, after 11
days of operating the team netted almost
68,000 QSOs. Following the activity of
FT5XO the Worldwide Antarctic Program
(WAP) found it necessary to give “Port
Jeanne d’Arc” station a new WAP reference
number WAP FRA-05.

Continuing with Antarctica, Mikhail
‘Mike’ Fokin RW1AI, is now the radio
operator of Mirny Base WAP RUS-07 as
R1ANT for this season instead of his
previous plans to operate from Progress
Base WAP RUS-11 as R1ANP. However, it
is very likely that Mike will participate in
the supply convoy from Mirny to Vostok
Base in October 2005 to January 2006 via
Pionierskaya, Vostok I and Komsomolskaya
Bases. 

Let’s keep our fingers crossed that he
will be able to activate these extremely
rare Antarctic bases. A QSL is ok via PO
Box 13, St. Petersburgh 193312, Russia.

You may be interested in the Worked
Antarctic Program Software version 1.3 as
it’s the best way for you to manage your
Antarctic Base contacts. The program was
made by Carlo Delle Monache IK6CAC
and the WAP invite you to try this for free.
You can download it now at
www.ddxc.net/wap which lists all the bases
and callsigns or www.ddxc.net which also
has a good deal of other interesting Amateur
software listed.

ROYAL SIGNALS SPECIAL EVENTS
The Royal Signals Amateur Radio
Association (RSARA) has announced the
following activities, which will take place
between June and August. Teh call, GB5AWR
operated by G0SWY on 20-27th June will
celebrate the 50th anniversary of the Army
Wireless Reserve Amateur Radio Society.

Next will be GB4ON (Operation
Neptune) on 1st-28th July and GB4VJD
(Victory Japan Day) on 1st-28th August. Both
calls will be operated by GW4XKE. The call,
GB6VIJ (Victory In Japan) will be operated by
G0SWY on 1st–28th August and GB6VJD
(Victory Japan Day) by G4OHX on 1st -28th
August. 

Operations will be on most h.f. bands
and should you work any of these special
event stations you can QSL to the RSARA,
“Greenacre”, Stones Green Road, Stones
Green, Harwich, Essex CO12 5BS. Further
information is available on their website at
www.rsars.org.uk/ 

DX NEWS
Gianfranco Gervasi I6GFX and other
operators will be active as 9A/I6GFX from
a several Croatian islands between the10-
13th June. They plan to operate from
Ugljan (CI-134), Sestrunj (CI-104), Rivanj
(CI-102), Jidula (CI-273) and Paranak Veli
(CI-386) and all count as EU-170 for IOTA.
You can QSL via home calls either direct or
via bureau and all logs will be available
online at
www.gianfrancogervasi.it/search.html 

Bob Hudsen K7LAY and his son Harry
K7LAZ will be active as VP5/homecall from
the Caicos Islands NA-002 on 12-24th
June. They plan to work mainly c.w. on 1.8
– 28MHz when conditions allow and QSL
will be via their respective home calls.

In Latvia three special event stations will
be active until the 28th June. YL740C,
YL740M and YL740T are the calls that Karlis
YL2MD, Serge YL2MU and Andris YL2GQT
will use to celebrate the 740th anniversary of

the Latvian city of Jelgava which was
formerly Mitaw, the capital of the Kurland
Duchy in the XVII century. QSL is fine via
their home calls.

YOUR REPORTS
On to your reports now and what a busy
month it has been! The first log is from Alan
Houghton G0WWH in Bolton who last sent
in a report in 1969! Alan uses a Ten Tec
Century 21, 20W c.w. and a 27m long wire
for his DX activities. Contacts on 3.5MHz
were RA2FAC (Kaliningrad) 1926, 4N1DV
(Serbia and Montenegro) 1935, US7WW
(Ukraine), LY3BW (Lithuania) 2048, CT1TE

(Portugal) 2052, OH5NS (Finland) 2103 and
RV3LA (European Russia) at 2113UTC. 

Ted Trowell G2HKU on the Isle of
Sheppy, Kent worked the 10MHz band ‘on
the key’ and between 2100 and 2215UTC
logged W2QN (U.S.A.) in West Cornwall,
Connecticut, 9H3MR (Malta) EU-023, CO8LY
(Cuba) NA-015 and EA6UN (Balearic Islands)
EU-004 using a Ten Tec Omni 5 followed by
QRP contacts with LA2MOA (Norway),
HF4IARU (Poland) CN2R (Morocco) using an
Icom IC-703 and G5RV antenna.

THE 14 & 18MHZ BANDS
Once again 14MHz was by far the most
popular band and most of our reporters
worked here. The first log is from Keith
Winward M3KWI, Middlesbrough who made
10W s.s.b. QSOs this month with OE4NV
(Austria), II8SRM (Italy), YU1XA (Serbia and
Montenegro) using a Yaesu FT-897 and half
size inverted G5RV. Keith is planning to put
up a Carolina Windom but is a little
concerned over possible problems with TVI.
It will be interesting to hear of the results
from the new antenna when he compares it
to the G5RV!

In Nuneaton Chris Colclough G1VDP has
had “a much better DX month” working a
few ‘new ones’ bringing his country total to
162 DXCC entities. Voice contacts using his

HF HIGHLIGHTS
CARL MASON GW0VSW
12 LLWYN-Y-BRYN
CRYMLYN PARC
SKEWEN
WEST GLAMORGAN 
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THE POST BAG’S STILL OVERFLOWING!
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Yaesu FT-897 and Cushcraft MA5B beam
include LZ127LO (Bulgaria) 0648, AN1ES
(Spain) 1030, RA3AUU/HI3 (Dominican
Republic) NA-022 1743, JW9TKA (Svalbard)
EU-026 1801, HS0/IK4MRH (Thailand) on
Phuket Island AS-053 at 1809, BD4XA
(China) 1817, OD5NH (Lebanon) 1845,
FG/F5CWU (Guadeloupe) NA-102 1947 and
C6ANM (Bahamas) NA-054 at 1959UTC.

In Newtonabbey, Northern Ireland Peter
Lowrie MI5JYK used a very low dipole once
again at just 6ft above ground and 5W QRP
from his MFJ-9420 transceiver finding
EA8EW (Canary Islands) AF-004 at 1100,
HB9OCR (Switzerland) 1132, W3RZ (U.S.A.)
in West Mifflin, Pennsylvania at 1210
followed by OK1KDT (Czech Republic)
1246, IS0HQJ (Sardinia) EU-024 at 1715,
VE3JAQ (Canada) in Oakville, Ontario at
1601, 5B/AJ2O (Cyprus) AS-004 at 1707 and
AN7TV (Spain) at 1817UTC. 
Also on 14MHz Norman Lemon MW0CIA in
Neath, West Glamorgan who has been trying
out his new Yaesu FT-817 and ATX portable
whip antenna while out walking his dog,
Guinness (K9DOG) on the sands at nearby
Pembrey. Using the rig on is maximum
power output of 5W Norman logged s.s.b.
stations OM5PM (Slovak Republic), IZ6BXV
(Italy), OK1RI (Czech Republic), S51DX
(Slovenia), UU7J (Ukraine) and CN2R
(Morocco) between 1105 and 1200UTC. On
the verge of going QRT Norman said “I was
so pleased with the results it has fired up my
enthusiasm for the hobby once again,
particularly using QRP!

In Chelmsford, Essex Rob Hastings
2E0BOB made s.s.b. contacts with UT3TJW

(Ukraine) 0604, VK2APG (Australia) in Kiama
Downs, New South Wales for his first contact
with the country at 0650, IU7SCT (Italy) a
special event station for Italian Scouts at
1038, LZ2FDI (Bulgaria) 1425, Z37HWX
(Macedonia) 1427 and RN1NC (European
Russia) at 1500UTC using a Kenwood TS-50,
MFJ-945E Tuner and inverted Carolina
Windom special.

With just 200mW Alan G0WWH
managed QRP QSO’s with Z37HWX
(Macedonia) 1324, EW8AO (Ukraine) 1359,
HA6OD (Hungary) 1515, RW6HJ (European
Russia) 1524, OH7QR (Finland), 9A3LM
(Croatia) 1705 and YO9WF (Romania) at
1811UTC. It just goes to show that you don’t

need lots of power to have fun on h.f! 
Up to 18MHz now where Owen

Williams G0PHY, Biggleswade, Bedfordshire
managed two s.s.b. contacts on a ‘poor’ band
with 5Z4DZ (Kenya) at 1503 and later V51AS
(Namibia) at 1733UTC using his Yaesu FT-
747 at 100W to a dipole.

Also on this band was Chris G1VDP who
managed several contacts here including
EK3GM (Armenia) 0940, LZ8000AB
(Bulgaria) 1218, YO4WQ (Romania) 1255,
9H2NCC (Malta) 1332, EW8VD (Belarus)
1437 and 5Z4DZ (Kenya) at 1528UTC.

The Morse transmission of Ted G2HKU
found J41V (Greece), (9H1AL (Malta) and
EA8/DJ1OJ (Canary Islands) around
1500UTC.

THE 21MHZ BAND
Moving to 21MHz Owen G0PHY found
conditions “a little better” and found ST2T
(Sudan) 1100, EY0R (Tajikistan) 1346 and
finally 8R1K (Guyana) at 1653UTC before
the band appeared to close. 

In Dereham, Mark Taylor G0LGJ uses a
Kenwood TS-480 when operating /Mobile
and continues to do well with his DK3
Screwdriver antenna. He found plenty of DX
to work on the 21MHz band including 8P9M
(Barbados) NA-021, D4B (Cape Verde
Islands) AF-005, ZD8Z (Ascension Island)
AF-003, PR7AB (Brazil), FY5KE (French
Guiana), V25O (Antigua & Barbuda) NA-100
and PJ2T  (Netherlands Antilles) SA-006
between 1724 and 1949UTC.

Band conditions in Scotland have not
been so good for Jim Pedley GM7TUD who
lives in Dumfries. He just missed the recent
DXpedition to Kerguelen, though he did hear
their weak signals on 7 and 10MHz.
Unfortunately, the deliberate QRM meant Jim
was unable to try for a QSO. Despite this he
managed to operate around midday finding
VK2HFM (Australia) in Bega, New South
Wales at 1145, J75RZ (Dominica) NA-101 at
1240, S9SS (Soa Tome & Principe) AF-023 at
1245, 8Q9DV (Maldive Islands) AS-013 at
1329, XW3DT (Laos) 1400, 9G5OO (Ghana)
1428, VQ9LA (Chagos Islands) AF-006 at
1429, 5R8FU (Madagascar) 1440, HC1JQ
(Ecuador) 1448, KG4WW (Guantanamo Bay)
NA-015 at 1520 and ZF1A (Cayman Islands)
NA-016 at 1555UTC all using a Kenwood
TS-450S, 100W and a TGM MQ4 beam.

THE 28MHZ BAND
Not many of you were active on 28MHz as
the band appeared closed for most of the
time. However, Ted G2HKU managed
SU9BN (Egypt) with c.w. at 1100. Jim
GM7TUD heard and worked ZR6JRN (South
Africa) on s.s.b. at 1236 and Rob 2E0BOB
also using s.s.b. worked OE3DXA/1 (Austria)
1555, OM5PM (Slovak Republic) 1618 and
SP9GFI (Poland) at 1629UTC. Incidentally,
Rob has decided not to renew the licence for
his M3AHH call and is just using 2E0BOB to
avoid any confusion when he operates.

SIGNING OFF
Well that’s about it for another month and a
busy one it has been even if the higher bands
have not been at their best! It pays to listen
out for a while on any band that appears
dead! Try putting out a few CQ calls on them
and you may just be pleasantly surprised at
who may call you back!

As usual my thanks go to all our reporters
and to Tedd Mirgliotta KB8NW editor of the
OPDX Bulletin for the DX information. Until
next time have a good DX filled month.

73,CarlGW0VSW

radio scene

� (above) Norman MW0CIA operating QRP portable with his
FT-817 and ATX whip in the sand dunes at Pembrey with
K9DOG at his side. 

� (above left) Mark Taylor G0LGJ’s  mobile station including a
close up of the DK3 Screwdriver antenna he now uses. 

� Keith Winward M3KWI on his other hobby...his motorbike! 

� The new QSL card of Chris Colclough G1VDP who is also
into his two wheeled transport! 



W
ith the increasing use of
broadband internet
connections, there has been
rapid growth in various
forms of Voice over Internet

Protocol (VoIP), where an Internet link is used
to convey spoken communication. Although
VoIP will work with dial-up connections, there
are often drop-outs when speech is interrupted
for a moment. Broadband has changed all this
and speech quality comparable to that from a
telephone can easily be achieved.

Applications for VoIP abound. For normal
telephone conversations, one of the most
popular is Skype (www.skype.com), which
enables free telephone calls between any two
Internet-connected members world-wide. But
you are not confined to talking to other Skype
members. 

By registering for an additional service
called Skype Out you can call virtually any
telephone number in the world for a local call
rate, and the person you are calling doesn’t
even need a computer! A friend of mine,
whose son lives in South Africa, is a very
enthusiastic user, and his telephone bills have
plummeted since his son introduced him to
Skype!

VARIANT - EQSO
A variant of VoIP is eQSO, which is set up
particularly to interest licensed Radio
Amateurs and s.w.l.s. It’s a completely free
service which is provided by volunteers in
Dallas, Texas. This is the hub, through which
all contacts pass, even if the QSO is between
two stations in the UK who are only a mile or
so apart.

The eQSO program differs from Echolink,
which Tex Swann G1TEX mentioned in an
earlier edition of DataBurst. Whilst Echolink is
very much a one-to-one method of
communicating, eQSO is an open system and
is, in that respect, much more akin to
operating on the Amateur Radio bands. 

There are two methods of accessing
eQSO, either through gateway stations or by
direct Internet connection, as shown
schematically in Fig. 1. So, let’s deal with each
one in turn.

GATEWAY STATIONS
Gateway stations are operated by licensed
Amateurs who obtain a Notice of Variation
(NoV) to their licence to enable them to set up
a simplex transceiver (usually, but not
exclusively, on the 144 or 430MHz bands),
that is connected to the Internet. Licensed
Amateurs who are within range can gain

access through the gateway to the Internet
eQSO hub in Dallas. These Amateurs do not
themselves have to be eQSO members, but
they can talk to anybody who is connected to
the system. 

To the operator it’s very much like using a
normal repeater station, except that the person
you are contacting may be on the other side of
the world. Indeed, some of our existing
network of repeaters are being connected to
the eQSO system, usually for a limited number
of hours per day. Just as with normal repeater

contacts you have to leave a couple of seconds
pause between receive and transmit to enable
all the equipment down the line to sense that
one station has finished talking and pass the
system over to the other.

In the eQSO network, gateway stations are
denoted by L after their callsign (eg 2E0FFH-L),
whilst repeaters acting as gateways use the
suffix R. An up-to-date list of simplex gateway
stations can be found at
www.dcc.rsgb.org/ShowGates.asp?call=ALL
which shows for each station the grid locator,
operational frequency (the same for transmit
and receive) and the frequency of the CTCSS
tone required to access it. 

You can easily see whether there is a
station near you. Remember though. that these
stations are not on the air 24 hours per day.
Although they operate automatically, the
licensee has to be in attendance when they are
on the air (although this may change in the
near future).

DIRECT INTERNET CONNECTION.
You can have QSOs using the eQSO system
even if you don’t have access to a Link or
Repeater gateway. First you need to download
the eQSO Client software, free from
www.eqso.org When you first open the
application you see the screen shown in Fig. 2
and you must start by completing some set-up
information. 

If you are a licensed Radio Amateur, you
type your callsign in the box at the bottom left.
If you are an s.w.l. you are also welcome to
participate – you enter SWL in the same box
and are issued with a unique number, eg SWL-

1234, which you use whenever accessing the
system. In the Comment box you enter your
name and information about your location,
which is visible to all other users of eQSO
client. I would advise you to add (RX only) to
start with and spend a little time listening to
QSOs without joining in, to get a feel for the
etiquette and operating style.

Most computers have loudspeakers which
are usually fine for listening, but you will also
need some sort of microphone for talking. I
used a simple boom microphone/headset

which came with my copy of Via Voice
speech recognition software, but almost any
microphone, which has a 3.5mm jack for
connection to your computer will do. 

Without clicking on any other buttons,
plug the microphone into your computer and
start talking. You should see green bars appear
on the Mic display on the right of the screen.
Adjust the slider until about three green bars
are visible. Any more, and particularly if red
bars can be seen, and your speech will be
distorted. The gear at eQSO is very sensitive
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� Fig.1: Accessing eQSO. 



and if you persist in overdriving you will be
cut off!

GETTING STARTED
Now you are ready to listen to your first
eQSO. You do this by connecting to one of a
series of rooms. In each room, all the stations
present can listen and talk to all the other
stations in the room (one at a time!). Click on
See who’s on the System and a System Monitor
window appears, showing all the rooms
currently in use. I suggest that you first scroll
down the list of rooms and select 101ENGLISH
by left clicking on it with your mouse. This
seems to be the main gathering point for
English speaking users from all over the world. 

There are usually quite a lot of stations,
both gateway and individual connected at any
one time, and there is almost always a QSO in
progress. Then click on Connect to selected
room and you can hear whoever is talking. A
green ‘blob’ to the left of their callsign
identifies the speaker. Note that if a gateway
station is active it will be the gateway callsign
that is shown – the station using the gateway
must announce his identity and callsign just as
with a repeater contact. 

As soon as you are connected, to the room
your own callsign, together with the
information you typed about yourself in the
Comments box, will appear in the list of
participants. I find it most convenient to drag
and resize the Main and System Monitor
windows so that I can see them both
simultaneously.

HOLDING A QSO
When you have listened long enough to feel
you know the ropes (and assuming you have
already adjusted your microphone level as
described earlier) wait for an appropriate
moment to join in. Click and hold the p.t.t.
button on the main screen (or press and hold
the space bar on your computer if this is more
comfortable) and you are ‘on the air’.

Keep your overs fairly short (some of the

gateways connected to the system might
otherwise time out), and be prepared to take
advice from the more experienced users you
will find. Everyone using eQSO seems very
friendly and it is a revelation, as we approach
the sunspot minimum and DX becomes
increasingly hard to find, to be able to have
contacts with stations from Australia and New
Zealand as if they were locals. 

Amateurs holding a transmitting licence
can speak in any of the rooms, but s.w.l.s are
not allowed to broadcast over the radio waves.
The software will not allow s.w.l. members to
speak if there are gateway stations (denoted by
the suffix –L or –R) present in the same room,
as these stations broadcast everything said in
the room over the air. However, there is a way
round this. 

You can set up your own room by typing a
name of your choice in the Room box in the
main window, and then clicking Connect. Very
soon that room will appear in
the list, with your own details
below. Other stations can join
you, and you can then hold
QSOs in the same way as fully
licensed Amateurs. In any case,
whether licensed or not, if
101ENGLISH is busy it’s a good
idea to move out to your own
room if you have established
contact with someone and want
to hold a prolonged QSO. In
that regard, 101ENGLISH is
rather like the v.h.f. calling
frequencies, which my
contemporaries will remember.
But of course the gateway
stations, which are automatic,
are not able to move.

I have only just touched the
surface of eQSO operation, but
if you click on the Help button
(when connected to the Internet)
you will find most of your
questions answered. There is
also a link to an eQSO forum
where you can ask for help on

any relevant topic from the eQSO community. 
Of course, there is no element of skill in

holding an eQSO and you do not get the same
feeling of satisfaction as comes from a DX
contact under difficult conditions.
Nevertheless, if one of your pleasures is
holding radio-related conversations with
Amateurs from all over the world, then eQSO
has a lot to commend it. Try it and decide for
yourself whether it adds a new dimension to
your hobby.

CALENDAR MAGIC
Now for something completely different. The
other day I stumbled across a delightful free
program called Calendar Magic (free
download from
www.stokepoges.plus.com/calendar.htm). It
performs an amazing number of functions,
some of which you will never need! 

If you know the date on our Gregorian
calendar you can calculate its equivalent in
any one of 22 calendar systems. For example,
as I type this on 7 March 2005 I can click to,
say, the Egyptian calendar and find that this
equates to 20th Epiphi in the year 2753. Not a
lot of people know that! You can work in
either direction for any date, past, present or
future. There is a screen shot shown in Fig. 3.

That’s only the beginning of what this little
program will do. You can find the dates of
religious festivals for eight different faiths,
public holidays and observed days for almost
any country in the world for any year. There is
a built in alarm clock and scientific calculator,
and you can calculate the area, circumference,
volume, surface area (as appropriate) for a
wide range of 2 and 3 dimensional shapes.

There are many more gems contained in
this program. I have spent (wasted, according
to my XYL!) many hours exploring its many
facets. I hope you enjoy it too.

73 Robin GW3ZCF
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� Fig.2: eQSO set-up screen.

� Fig.3: Calendar Magic.
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Ferrells
Confidential
Frequency List
The 13th Edition
of ‘The Definitive
HF Utility Guide’
has been
updated and
includes MIL-
STD-PSK modes,
high speed HF E-
mail services,
extensive callsign
listing,
international call allocations, utility
abbreviations and much more. £21.50

Klingenfuss 2005 Guide to Utility Radio
Stations
One of the most comprehensive, reliable and
up-to-date manuals containing over 11,200
frequencies, 1900 stations, meteo radiofax,
radiotelex and NAVTEX schedules,
abbreviations, frequency allocations and radio
regulations. £31.50

Passport to
World Band
Radio 2005 
This book includes
what’s on world
band radio, what
to buy, how to get
started and is
written to make
interesting
reading. It
contains a mix of
articles, from an

idiot’s guide, to a five-minute start and ten
easy catches to best times to listen. It also has
a channel by channel guide to what’s on the

air. Everything the short wave broadcast
listener needs to know. £17.50

World Radio TV
Handbook 2005
A handy reference book
that contains the
names, addresses,
programmes and
frequency details of
radio stations all round
the world. Radio
stations are listed under
the country and all
countries are split up into continents making it
much easier to turn to the station you need.
Also included are articles on HF broadcasting
conditions, radio reviews and a section on
how to use the book. £22.50

Klingenfuss
Shortwave Frequency
Guide 
This 2005 edition
contains a new, clearly
arranged alphabetical
list of stations and user
friendly listings in
convenient frequency
order. There are over

10,000 entries covering broadcast stations
world-wide and 11,000 entries covering utility
stations world-wide. £24.50

Radio Listeners Guide 
This handy annual publication contains radio
product reviews and general information for
listeners. Frequencies and locations of radio
stations all over the UK and Ireland are given
for BBC and commercial radio stations, as well
as DAB services. All-in-all a very handy
reference guide. £5.45

25 Simple Tropical & MW Band
Aerials
This concise book describes how to
build 25 simple and inexpensive
antennas for operation on the
medium wave broadcast band (550
- 1600kHz) and on the 60, 75, 90
and 120 metre tropical bands. There are also
designs for the 49m band. £1.75

An Introduction to Radio Wave Propagation
This book provides a broad, yet clear picture of
radio wave propagation in a consise way without
the use of too much technical language or
mathematics. Included are explanations of the
phenomena that is propagation dealing with
everything from the Sun, through the ionosphere
to noise. £3.95

ARRL Handbook
Radio amateurs and professionals rely on The
ARRL Handbook for current antenna theory and a

wealth of practical, how-
to construction projects.
This 20th edition is
extensively revised and
includes contributions
from leading antenna
experts. Many designs are
the result of the latest
advances in computer
modelling. £32.00

Antenna Toolkit
This book acts as a miniature antenna manual
with very good technical explanations without
ever over-doing the maths for the not-so-keen
mathematicians! The drawings and illustrations
are very clear and the section on instrumentation
is very helpful. £25.00

RSGB Yearbook
There are almost 500 pages in the 2005
Yearbook, eight more than last year, but only a

very small handful are the same. Everything you
need is covered within its pages: contact names,
addresses, phone numbers, websites and E-mail
addresses. A major new feature for this Yearbook
is the RSGB Contesting Guide, which was formally
published in RadCom. £16.95

Receiving Antenna Handbook
Your receiver is only as good as
your antenna or so says the
author of this book. It is a
complete guide to high
performance receiving antennas
for long wave all the way to the
upper end of the short wave
spectrum. The designs aren’t slightly modified
amateur transmitting antennas but ones intended
specifically for receiving purposes. £17.50

The Amateur Radio Operating Manual
This new edition of the RSGB Operating Manual
reflects the huge impact in the past few years of

licensing changes and the
ubiquity of PCs and the
internet. To deal with
these, the author has
taken a completely new
look at the content and
approach. For example,
some of the traditional
demarcations between HF
and VHF and between the
various operating modes have been overturned,
but new and comprehensive chapters on topics
such as PCs in the shack and Operating Modes
added. £16.95

VHF/UHF Antenna
With both the basic theory and constructional
details for many antenna designs, the reader is
taken through the essentials in an easy-to-
understand way. All kinds of antennas are
described from dipoles to Yagis and verticals to
log periodic designs. £13.99

RADIO
BOOK
STORE

Airband
AIRWAVES 2005 (Photavia)  . . . . . . . . . . . . . . . . . . . . . . . .144 £10.95 AIR25
AIRBAND RADIO GUIDE (abc) 6th Edition  . . . . . . . . . . . . . .122 £8.99 ABRG6
AIRBAND RADIO HANDBOOK (Sutton) David Smith  . . . . .190 £12.95 ABRHB
AIR TRAFFIC CONTROL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £9.99 ATC9
AIRWAVES SELCAL  CIVIL & MILITARY DIRECTORY 
(Photavia)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .176 £11.95 AIRSEL
CALLSIGN 2005 (Photavia)  . . . . . . . . . . . . . . . . . . . . . . .2005 £10.95 CAL25
CIVIL AIRCRAFT MARKINGS 2005 (abc) Alan Wright . . . .368 7.99 CIVAIR
FLIGHT ROUTINGS 2005 Williams  . . . . . . . . . . . . . . . . . . .180 £10.00 FR25
MILITARY AIRCRAFT MARKINGS 2005 (abc) 
March & Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .TBA TBA MILAIR
BRITISH ISLES ATLANTIC TRANSITION CHART 
(AERAD)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1020x520mm £9.00 UKH6
BRITISH ISLES LOW ALTITUDE CHART 
(AERAD)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1020x520mm £9.00 UKL2
ULTIMATE SCANNING GUIDE & CD 
Richard Allport  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .464 £19.99 USG
NORTH ATLANTIC ROUTE CHART (AERAD)  . . .1020x520mm £9.00 NATHL1

Frequency Guides
FERRELL’S CONFIDENTIAL FREQUENCY LIST 
13th Edition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .540 £21.50 FERR13
KLINGENFUSS GUIDE TO UTILITY STATIONS 2005   . . .552 £31.50 KFUTIL
KLINGENFUSS SHORTWAVE FREQUENCY GUIDE 2005  504 £24.50 KFSWFG
KLINGENFUSS SHORTWAVE FREQUENCIES CD 2005   . . . . £17.70 KFSWCD
PASSPORT TO WORLD BAND RADIO 2005 (IBS)  . . . . . .592 £17.50 PASS25
RADIO LISTENERS GUIDE 2005 . . . . . . . . . . . . . . . . . . . . . .160 £5.45 RLG25
WORLD RADIO TV HANDBOOK 2005 (WRTH)  . . . . . . . .688 £22.50 WRTH25

Scanning & Short Wave
BUYING A USED SHORT WAVE RECEIVER  4th Edition 
F. Osterman  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .78 £5.95 BUSWRX
RECEIVING (VALUE) STATION LOGBOOK (RSGB) . . . . . . . .80 £4.95 RXLOG
SCANNER BUSTERS 3 D.C. Poole (Interproducts)  . . . . . . .92 £5.00 SCANB3
SCANNERS 4 SCANNING INTO THE FUTURE 
Bill Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .245 £9.95 SCAN4
SHORT WAVE COMMUNICATIONS 1991. 
Peter Rouse (PWP)  WSL  . . . . . . . . . . . . . . . . . . . . . . . . . .187 £4.50 SWCOM
SHORTWAVE RECEIVERS PAST & PRESENT 
3rd Edition F. Osterman  . . . . . . . . . . . . . . . . . . . . . . . . . . .450 £25.95 SWRXPP
THE ESSENTIAL GUIDE TO SCANNING Martin Peters  . . . .108 £6.00 EGTS
THE SUPERHET RADIO HANDBOOK I.D. Poole (Babani)  . .104 £4.95 BP370

Antennas/Transmission 
Lines/Propagation
25 SIMPLE INDOOR & WINDOW AERIALS 
E.M. Noll (Babani)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 £1.75 BP136
25 SIMPLE TROPICAL & MW BAND AERIALS 
E.M. Noll (Babani)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .54 £1.75 BP145
ANTENNA FILE (RSGB)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .285 £18.99 ANTFIL
AN INTRODUCTION TO RADIO WAVE PROPAGATION 
J.G. Lee (Babani) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .116 £3.95 BP293
ANTENNA TOOLKIT (inc. CD ROM) Joseph J. Carr . . . . . . .214 £25.00 ANTOOL
ARRL ANTENNA BOOK (inc. CD ROM) 20th Edition  . . . . .944 £32.00 RRAB20
BACKYARD ANTENNAS Peter Dodd G3LDO (RSGB)  . . . .200 £18.95 BYANTS
BASIC RADIO PRINCIPLES & TECHNOLOGY 
Ian Poole G3YWX  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .262 £15.99 BRPRIN
EXPERIMENTAL ANTENNA TOPICS H.C. Wright  . . . . . . . . .70 £3.50 BP278
HF ANTENNA COLLECTION Edited by Erwin David 
G4LQI (RSGB)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .233 £19.95 HFANTC
MORE WIRE ANTENNA CLASSICS (ARRL)  . . . . . . . . . . . .200 £10.50 MWANTC
PHYSICAL DESIGN OF YAGI ANTENNAS (Hardback) 
David B. Leeson W6QHS (ARRL)  . . . . . . . . . . . . . . . . . . . .200 £15.50 PDYAGI
RADIO PROPAGATION PRINCIPLES & DESIGN  
Ian Poole G3YWX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .102 £14.95 PROPPR
RECEIVING ANTENNA HANDBOOK Joe Carr (HighText)  . .189 £17.50 RXANHB
UNDERSTANDING,BUILDING & USING BALUNS 
(CQ Publications) Jerry Sevick . . . . . . . . . . . . . . . . . . . . . . .125 £18.95 BUBALS
VHF UHF ANTENNAS Ian Poole G3YWX (RSGB)  . . . . . . . .128 £13.99 VUANTS
WIRE ANTENNA CLASSICS (ARRL)  . . . . . . . . . . . . . . . . . .200 £10.50 WANTC

Pages         Price Code



mail order...huge range in stock...fast delivery...

Foundation Licence Now!
A 32-page soft-covered book
that takes you through the
syllabus, reinforcing what
you will learn on the
foundation Course. The
course has been designed
and introduced for people of
all ages and abilities. To take
the course you need no
formal qualifications. £4.99

Intermediate Licence Building on the
Foundation
The second course book in the RSGB’s series,
which is structured to progressively obtaining an
Amateur Radio Licence, this book contains
practical exercises, broken down into half-hour
worksheets. The ideal companion book for all
Amateur Radio Intermediate Licence students.
£6.99

Advance! The Full
Licence Manual
This is the third
course structured to
obtain an Amateur
Radio Licence.
Advance is the final
stage in gaining the
licence and has
been updated to
suit the new
syllabus structure.
Broken down into
logical sections, it’s

presented in an easy-to-understand way, making
it perfect for home study. £11.99

HF Amateur Radio
This could be the considered as the natural
‘follow-on’ volume to accompany Basic Radio
Principles & Technology. Aimed at the more
active radio amateur who is just beginning to get
to grips with their new HF transmitting station, it
will also appeal to the newcomer. £13.99

An Introduction to
Amateur Radio 
Amateur radio can
be a fascinating
hobby that has
attracted many
people all around
the world. It
encompasses a
wide range of
subjects from the
historical to the
latest technology
and from operating to construction. Perfect for
the fledgling enthusiast. £4.99

Secret of Learning
Morse Code
Don’t be fooled, the
requirement for Morse
may have been
removed, but Morse
code still has a place in
the scheme of things for
the radio amateur. It can
consistently be used to
‘talk’ to others around
the world, you don’t

even need to speak their language to hold a
conversation. £6.95

THE QUICKEST 
AND MOST

COMPREHENSIVE
RADIO BOOK

SERVICE 
IN THE UK!

Beginners/Licence/Manuals
ADVANCE! THE FULL LICENCE MANUAL 
Alan Betts G0HIQ & Steve Hartley G0FUW (RSGB) . . . . .104 £11.99 ADCFLM
AMATEUR RADIO EXPLAINED. Ian Poole G3YWX 
(RSGB)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .150 £9.90 AREXPL
AN INTRODUCTION TO AMATEUR RADIO 
I.D/ Poole (Babani)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .150 £4.99 BP257
AN RAE STUDENTS NOTEBOOK Bob Griffiths G7NHB  . . . .76 £6.95 RAESNB
FOUNDATION LICENCE NOW! Alan Betts G0HIQ (RSGB)  .32 £4.99 FLNOW
HF AMATEUR RADIO. Ian Poole G3YWX (RSGB)  . . . . . . . .120 £13.99 HFAR
INTERMEDIATE LICENCE  BUILDING ON 
THE FOUNDATION Steve Hartley G0FUW (RSGB)  . . . . . . .76 £6.99 INTLIC
SECRET OF LEARNING MORSE CODE Mark Francis (Spa)  .84 £6.95 SOLMC

telephone:to order,

0870 224 7830
0870 224 7850
BY FAX -

If it’s ordered before midday and it’s in stock, we’ll
post it that day.* (Royal Mail 2nd class - enquire
about 1st class prices). *UK only

Binders
PW  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £6.50 BINDPW
SWM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £6.50 BINDSW

Design & Construction
COIL DESIGN & CONSTRUCTION MANUAL 
(Babani)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .106 £3.95 BP160
LF EXPERIMENTERS HANDBOOK (RSGB) . . . . . . . . . . . . . . .112 £18.99 LFEXHB
PRACTICAL PROJECTS G. Brown M5ACN (RSGB)  . . . . . .208 £13.95 PRPROJ
PRACTICAL RECEIVERS FOR BEGINNERS 
John Case GW4HWR (RSGB) . . . . . . . . . . . . . . . . . . . . . . . .165 £14.99 PRRXFB
PROJECTS FOR RADIO AMATEURS & SWL. 
R.A. Penfold (Babani)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .92 £3.95 BP304
RADIO & ELECTRONICS COOKBOOK (RSGB Newnes)  . .319 £16.99 RECOOK
RF COMPONENTS & CIRCUITS 
Joe Carr (RSGB Newnes)  . . . . . . . . . . . . . . . . . . . . . . . . . .398 £22.50 RFCOMP
TECHNICAL COMPENDIUM (RSGB)  . . . . . . . . . . . . . . . . . . .288 £17.99 RSTECO
THE ART OF SOLDERING R. Brewster (Babani)  . . . . . . . . .84 £3.99 BP324
UNDERSTANDING BASIC ELECTRONICS (ARRL) . . . . . . . . .314 £15.50 UNDBEL

Buying a Used
Shortwave
Receiver 
Buying a second-
hand radio can
provide great
savings if you
have the facts.
This book
provides the
information you
need to
intelligently
select the right
short wave receiver at the right price. It
contains information on the 100 most
commonly traded short wave radio both
portable and table top models. £5.95

Short Wave
Communications 
Amongst the
subjects covered
in this book are an
introduction to
radio
communications,
operating your
radio, antennas,
international band
plans, marine
bands, civil
aviation, military

operations, amateur and CB radio,
international callsigns as well as receivers past
and present. £4.50

Scanner Busters 3 
Scanner Busters 3 guides you through the
maze, showing you how to deal with trunking

systems so you can
tune into the things
you really want to
hear. There is no
techincal jargon
used in the
explanations and
PMR, digital
telephones,
encrytption systems,
paging and TETRA
are explained in
simple terms. £5.00

The Essential
Guide To Scanning
Aimed at beginners
to scanning this 108
page publication
should help you to
get the most out of
hobby listening.
Topics covered
include: Choosing a
scanner and
understanding its
features, antennas,

accessories, what to listen for and where and
much more. £6.00

Scanners 4 Scanning into the future
Changes to the radio spectrum as well as new
frequency allocations are in this book so the
scanning enthusiast will know where to look.
Sections on trunked radio systems and pagers
and their frequency allocations has been
included. Other chapters include
understanding radio, antennas, radio systems
explained, UK frequency allocations and
satellites on your scanner. £9.95

BY FAX -
Send cheque, credit card details, or POs made payable to: PW
Publishing Ltd., Arrowsmith Court, Station Approach, Broadstone,
Dorset BH18 8PW.

POSTAL CHARGES:
UK: £1.75 for one item, £2.75 for two or more items.
Overseas surface: £2.75 for one item, £4.25 for two items, three
or more add an additional 75p per item. Airmail prices on
application.



Photocopies & Back Issues
We have a selection of back issues, covering the past three years of PW. If
you are looking for an article or review that you missed first time around,
we can help. If we don’t have the whole issue we can always supply a
photocopy of the article.

Subscriptions
Subscriptions are available at £33 per annum to UK addresses, £41 Europe
Airmail and £50 RoW Airmail. Joint subscriptions to Practical Wireless and
Radio Active are available at £58 (UK) £71 Europe Airmail and £87 RoW
Airmail. Joint subscriptions to Practical Wireless and Short Wave Magazine
are available at £62 (UK) £76 Europe Airmail and £93 RoW Airmail.

Shack Essentials
AMATEUR RADIO MOBILE HB. P. Dodd. (RSGB) . . . . . . . . . .114 £14.99 MOBHB
ARRL OPERATING MANUAL 7th Edition (WSL)  . . . . . . . . .420 £18.50 RROPM
ARRL HANDBOOK 2005 inc CD  . . . . . . . . . . . . . . . . . . . . .1152 £32.00 RRHB25
AMATEUR RADIO (VALUE) LOGBOOK (RSGB)  . . . . . . . . . .80 £4.95 TXLOG
AMATEUR RADIO WORLD ATLAS (A4 size) (DARC) . . . . . .20 £8.00 ARWAT
DIGITAL MODES FOR ALL OCCASIONS M. Greenman. 
(RSGB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .208 £16.95 DMFAO
GREAT CIRCLE MAP (PWP)  . . . . . . . . . . . . . . .400 x 400mm £1.50 GCMAP
LF TODAY  GUIDE TO SUCCESS 136kHz M Dennison 
(RSGB)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .128 £11.95 LFTOD
RADIO AMATEUR MAP OF THE WORLD  . . . . . . . . . . . . . . . . . £8.00 ARMAPW
RSGB AMATEUR RADIO OPERATING MANUAL (RSGB)  . .224 £19.95 OPMAN
RSGB PREFIX GUIDE (RSGB)  . . . . . . . . . . . . . . . . . . . . . . . . .34 £8.95 PFXGDE
RSGB YEARBOOK. 2005 Edition (RSGB)  . . . . . . . . . . . . . .488 £16.95 RSYB25

Air Traffic Control 9th edition
Apart from visits to airports, the only contact
point between the enthusiast and the actual
world of air traffic control is through an airband
radio. This book has been written to give the
reader an understanding of the voice messages
you hear. £TBA

Airwaves
Selcal
Containing over
13000 civil and
military aircraft
Selcals this
publication is a
must for all
aviation
listening
enthusiasts. The
information is
provided in
three different
ways: Selcal
order,

Airline/Operator then registration order and
airline or Operator Decode. A handy reference
book that should be sitting next to your HF
receiver - order yours today! £11.95

Air Band Radio Guide 6th Edition
Fully updated, this is a comprehensive
handbook for the well-informed aviation
enthusiast on the subject of air to ground
radio. The subjects covered include the legal
position of the listener, airband receivers,
antenna systems, HF radio, an airfield directory,
en route frequencies weather broadcasts and
8.33kHz channel spacing.

Military Aircraft
Markings 2005
This annual
pocket favourite
has been revised
with a huge
number of
changes that
have affected
military serials
over the past
year. If you can
see it or hear it,
MAR 2004 will
tell you who runs it or owns it! The accuracy of
the contents can be relied on. £7.99

Callsign 2005 9th Edition
Civil and military aviation callsign directory,
fully updated with over 3000 additions and
changes. It’s A5 and spiral bound for ease of
use and contains over 8000 aviation callsigns.
£10.95

Civil Aircraft
Markings 2005
Now fully revised for
2005 this book lists
the UK civil aircraft
callsigns
alphabetically as well
as overseas aircraft
too. Details such as
the callsign, type of
aircraft, the owner or
operator and any extra notes that are
applicable. £7.99

Airwaves 2005 11th Edition
This A5, spiral bound book has been updated
with all the latest airband information for the
civil and military aviation enthusiast. It contains
frequency information, airfield information as
well as military frequencies and VOLMET

information.
£10.95

Air Band
Radio
Handbook
For over 15
years The Air
Band Radio
Handbook has
been regarded
as the essential
reference
source for
ground-based
air band
listeners and
flyers. Now

fully updated this book is an indispensable
guide to every air band enthusiast. £12.99

Flight Routings 2005
The A to Z guide to airline flights within the UK.
Now in its 15th edition, this book continues to
pack its pages with all the information air band
listeners could ever wish for. Flight details for
airlines including schedules, charter and freight
flights. £8.95

Getting the
Most from
Your
Multimeter
The
multimeter’s
capabilities are
often
overlooked by
many owners,
there’s much
they can do
other than
continuity
testing! The

book discusses how you can choose a meter,
the advantages and disadvantages of
analogue and
digital type and
then leads you
through the
many tests they
can perform.
£4.99

Pop Went the
Pirates 
This book sets
out to produce
the definitive

history of pirate radio ships, with a
comprehensive account from the earliest
pirates in the 1930s to the present day. The
text is illustrated with 230 black and white
photographs, many of which have never been
published before. You can find out about the
ships and forts that played such important
roles in
changing radio
broadcasting
into the format
that exists
today. £14.99

Crystal
Receiving Sets
This handbook
deals, in a
simple,
straightforward
manner, with
the making of a
number of
different kinds
of crystal sets
representative of those in present-day use.
Basically, everything you need to know
regarding valve and crystal sets and how to
make components.  
£7.95

Microwaves
AN INTRODUCTION TO MICROWAVES 
F.A. Wilson (Babani)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .134 £3.95 BP312
INTERNATIONAL MICROWAVE HANDBOOK 
A. Barter (RSGB ARRL)  . . . . . . . . . . . . . . . . . . . . . . . . . . . .474 £24.95 IMWHB

QRP
LOW POWER SCRAPBOOK (RSGB)  . . . . . . . . . . . . . . . . . .320 £12.99 LPSCRA
QRP BASICS. George Dobbs G3RJV (RSGB)  . . . . . . . . . . .204 £14.95 QRPBAS

VHF & Higher
ALL ABOUT VHF AMATEUR RADIO W. I. Orr W6SAI. 
(ARRL) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .163 £8.95 AAVHF
GUIDE TO VHF/UHF AMATEUR RADIO  
Ian Poole G3YWX (RSGB)  . . . . . . . . . . . . . . . . . . . . . . . . . .180 £8.99 GTVUHF
VHF/UHF HANDBOOK Dick Bidduph G8DPS (RSGB)  . . . . .180 £22.00 VUHFHB

Crystal Sets 
THE XTAL SET SOCIETY NEWSLETTER 
Volume 1 & 2 Combined. Phil Anderson W0XI  . . . . . . . . . .96 £14.00 XTNL12
THE XTAL SET SOCIETY NEWSLETTER 
Volume 4. Phil Anderson W0XI  . . . . . . . . . . . . . . . . . . . . . .88 £7.00 XTNL4
CRYSTAL RECEIVING SETS & HOW TO MAKE THEM 
(Lindsay) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .124 £7.95 XTHTM
CRYSTAL SETS. The Xtal Set Society Newsletter, 
Volume 5. Phil Anderson W0XI  . . . . . . . . . . . . . . . . . . . . . .88 £7.00 XTNL5
CRYSTAL SET BONANZA Vol 9, 10 & 11 
Xtal Set Society Newsletter  . . . . . . . . . . . . . . . . . . . . . . . .226 £15.00 XTBONZ
CRYSTAL SET LOOPERS, A THREE TUBER & MORE 
Volume 8 Xtal Set Society Newsletter  . . . . . . . . . . . . . . .128 £10.50 XTLOOP

Historical
100 RADIO HOOK UPS 2nd Edition (reprinted)  . . . . . . . . . .48 £3.35 100RHU
1934 OFFICIAL SHORT WAVE RADIO MANUAL 
Edited by Hugo Gernsback (Lindsay Publications) 
(WSL)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .260 £11.85 1934SW
AMATEUR RADIO  A BEGINNERS GUIDE (1940 REPRINT) 
(Lindsay Publications) Douglas Fortune W9UVC . . . . . . . .156 £7.70 ARABG
COMMUNICATIONS RECEIVERS  
THE VACUUM TUBE ERA R.S. Moore  . . . . . . . . . . . . . . . . . .141 £17.95 COMRXV
MARCONI’S ATLANTIC LEAP (H/B) Gordon Bussey 
(Marconi)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .96 £6.99 MALEAP
POP WENT THE PIRATES Keith Skues . . . . . . . . . . . . . . . .568 £14.99 POPPIR
SAGA OF MARCONI OSRAM VALVE (Paperback) 
B.Vyse & George Jessop . . . . . . . . . . . . . . . . . . . . . . . . . . .346 £25.00 SMOV

Valves
HOW TO BUILD THE TWINPLEX
REGENERATIVE RECEIVER T.J. Lindsay  . . . . . . . . . . . . . . . .63 £6.75 HTBTRR
HOW TO BUILD YOUR FIRST VACUUM TUBE 
REGENERATIVE RECEIVER T.J. Lindsay  . . . . . . . . . . . . . . . .127 £8.25 HTBFVA
HOW TO BUILD YOUR RADIO RECEIVER (A4) 
(Popular Radio Handbook No. 1)  . . . . . . . . . . . . . . . . . . . . .100 £6.70 HTBYRR
HOW TO MAKE A NEUTRODYNE RECEIVER 
Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .63 £5.95 HTMNRX
SECRETS OF HOMEBUILT REGENERATIVE RECEIVERS 
C.F. Rockey  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .127 £8.75 SHBRRX

RADIOBOOKSTORE
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mail order...huge range in stock...fast delivery...

Electronics
ELECTRONIC PROJECT BUILDING FOR BEGINNERS 
R.A. Penfold  (Babani)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .110 £4.95 BP392
GETTING THE MOST FROM YOUR MULTIMETER 
R.A. Penfold (Babani)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .102 £4.99 BP239
TEST EQUIPMENT FOR THE RADIO AMATEUR 
Clive Smith G4FZH (RSGB)  . . . . . . . . . . . . . . . . . . . . . . . . .170 £12.99 TESTEQ 

WSL - While Stocks Last - 
please call to check availability 
before ordering

The Amateur Radio
Mobile Handbook
Every aspect of
mobile working is
covered from basic
bicycle mobile to the
maritime operations
for the keen sailors
who abound in
amateur radio.
Extremely well
illustrated with
many photographs,

diagrams and charts. £14.99

Great Circle Map
A Great Circle map based on the UK at the

centre of the map. Find direction and distances
to any part of the world quickly and efficiently
via the shortest hop. £1.50

Radio Amateurs
World Atlas
Each country has
the respective
prefix shown on
both the map
and in an
alphabetical list.
Sixteen pages of
maps from the
North to the
South Pole!
£8.00

By Post: Write to the Book Store, remembering to include your name,
address, daytime telephone number and payment details (Sterling, cash
not accepted), at:
Book Store, PW Publishing Ltd., Broadstone, Dorset BH18 8PW. 
By Telephone: Call Clive G4SLU in the Book Store, Monday to Friday 9am
to 4pm. Outside these hours your order will be recorded on an
answerphone. Call: 0870 224 7830
By Fax: If you wish to FAX your order to us please mark it for the attention
of the Book Store and send it to: FAX: 0870 224 7850
By E-mail: clive@pwpublishing.ltd.uk
Photocopies & Back Issues: To order a Back Issue from the last four years

of PW please use the order form below or call the Order Line. If you
require a photocopy of an article from an older issue, these are also
available as is a Review List for PW & SWM from 1979 onwards.
Postal Charges: (UK) one item £1.75 / Two or more items £2.75.
EUR/RoW: One item £2.75 / two or more items add 75p for every item.
Review List: £2* (* includes P&P - add a further £1 for EUR/RoW)
Photocopies / Reprints: (Articles over 3 years old) £3.00, UK £4.00
overseas
Back Issues (non-current): SWM @ £5.00 (£5.50), PW @ £4.75 (£5.25),
RA @ £4.60 (£5.10). 

E&OE

order form
PW
Please send me the following books:

...................................................................Code ................ Price (£) .............

....................................................................Code ................ Price (£) .............

....................................................................Code ................ Price (£) .............

....................................................................Code ................ Price (£) .............

....................................................................Code ................ Price (£) .............

....................................................................Code ................ Price (£) .............

....................................................................Code ................ Price (£) .............

....................................................................Code ................ Price (£) .............

Total cost of Books Ordered: ...................................................Price (£).............

Postage Charges
Please remember to add postage to your order.                                 (£)

UK
£1.75 P&P for one item, £2.75 for two or more (UK)

Airmail
£2.75 P&P for one, £4.25 for two, 75p extra per item for three or more

Total cost of order including postage .........................................Price (£).............

Send this completed form to: 

PW Publishing Ltd., Arrowsmith Court, Station Approach,
Broadstone, Dorset BH18 8PW

Payment Details

Name ............................................................................

Address..........................................................................

.....................................................................................

.....................................................................................

Telephone (Daytime) .......................................................

Postcode.........................................................................

I enclose my Cheque/Postal Order for £ ...........................

or please debit my Access/Visa/Amex 

Expiry Date ...............     Security No.

or please debit my Maestro/Solo

Expiry Date ...............     Security No.

Start date ................... Issue No (if on card)............

Signature...............................................................

Orders are normally despatched by return of post but please allow 28 days
for delivery. Prices correct at the time of going to press. Please note: all
payments must be made in Sterling, cash not accepted.

.............

(Cheques MUST made payable to PW Publishing Ltd.)
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FOR SALE
BEARCAT UNIDEN
UBC-9000XLT New and
boxed, £140 includes P&P.
Skyscan 747 hand-held
digital air marine receiver,
£25 plus £5 P&P. Ring
George 01443 437345
anytime (Mid-Glamorgan).

COLLECTORS ITEMS
Marconi 352 Rx R-115
WS19/3 KW-2000A. New
filter Nagra E Nagra 4.Z.
All unmod VGC working
well. Wireless World
1951/72. Radio Bygones
1/79 bound. Please phone
01845 567519 (North
Yorkshire).

CUSHCRAFT R-6000
vertical, £100. Altron CM-
35 slimline telescopic tilt-
over galvanised mast with
Fulton Autobrake Winch,
£200. Phone Tom
GW0HUT, 01600 713549
(Monmouth).

EDDYSTONE S-870 S/N
110212 in good working
order. Realistic DX-200 HF
receiver in good working
order. Eddystone 730/4 in

VG working order. What
offers? Tel: Mike 02380
848268 (Southampton).

ELECRAFT K1 four
bands, 7, 10, 14 and
18MHz. CW transceiver
auto-tuner. Original
paperwork. VGC, £250
plus postage. Nigel
M0DBO, QTHR. Tel:
01737 765865, mobile
07951 911748 (Surrey).

FT-736 MUTECK
FRONT-END 2/70/6. Mint
condition, £495 + postage.
Other items for sale. Tel:
01666 510496 (Wiltshire)

HALLICRAFTER S20R
Sky Champion £100 ono.
Eddystone Marine MOD
659/670, £50 ono. (Spares
or re-build). Tel: 0791 330
2866 (Glasgow).

HF MOBILE
ANTENNAS for sale. All
brand new. Outbacker,
Diamond, etc. Ring for
details. Mike M3BOU
01926 810294
(Southampton).

HITACHI KH-W51
Worldspace receiver plus

outdoor satellite aerial and
cable, £120. Tel: 01753
683904 (Middlesex).

KENWOOD HF
TRANSCEIVER TS-
570DGE, £525 ono. Icom
IC-703 transceiver all-
mode HF/50MHz. All in
good condition. Collect or
carriage extra. Tel: Dave
01443 683912 (Porth
Rhonbdda).

KENWOOD TL-120
LINEAR AMP 80-10 low
power input. Very good
condition. Manual, original
packing. Matches TS-120V,
etc. £60 + post. Tel:
George 01284 768084
(Suffolk).

MICROSET POWER
SUPPLY 10A, £40. SMC
power supply, 6A, £15. 6-
2-70 verticle with triplexer
OK for FT-847, £50. WX
antenna NWX, £15. Buyer
collects. Please ring 01709
853061 (Rotherham).

MIRAGE LINEAR/AMP
B510G 100 Watt, variable
output, £100. Alinco DR-
150E, 2 meter FM
transceiver, wide band

70cm receive. 10/25/50
Watts output, £125. Tel:
John 01842 878703
(Norfolk).

PRIVATE CLEARANCE
SALE Valves from £1.50
plus rare and vintage,
including type ‘R’. Send SAE
for price list. Avometer
model 8 MkIII perfect
condition, £35. Derrick
Stevens, 75 Stanley Hill
Avenue, Amersham, Bucks
HP7 9BA. Tel: 01494
724648.

ROTATOR
HIRSCHMANN RO250
suit VHF antennas with
cabling, £35. John M0AAD,
01206 243353 or E-mail:
js338@btinternet.com

ROUND EKCO AD75
working, £285. Round
Ekco A22 complete and
working, £375. Seven
vintage radio books from
1933. 600 radio and
television valves from
1950s and 1960s. SAE for
lists. Contact Ray, M1AEX,
Broumfield, North Street,
Barming, Kent ME16 9HF.
Tel: 01622 726659.

SGC MAC 200 AUTO
ATU As new, unused,
£190. Bird thru line watt
meter in leather case with
4 elements. Peak hold
facility, excellent condition,
£130. Both plus postage.
Bill 01290 426016
(Ayrshire). E-mail
william@davidson37.wana
doo.co.uk

SILENT KEY Kenwood
TS-570D HF trasceiver, SP-
3 extension speaker. 26
Amp Watson power
supply, £450. MFJ 945C
ATU 300 Watt, £30. EK-
150 keyer, £25. Hanson
300 Watt SWR meter, £20.
MC-80 Kenwood
microphone, £30.
Kenwood TM-241E
10/25/50 Watt, £85.
Kenwood 10 Watt PSU,
£10. FDK-800D FM 25
Watt, 2m mobile, £35. All
with manuals. No boxes.
G4LFB QTHR. Tel: 01707
329756 (Welwyn Garden
City).

SONY AIR BAND
FM/MW air band receiver.
ICF-8650. Best offer. Call
Margaret 01935 817626.

TA-4 M4L 4 metre 4-
element Yagi, 70.-7.5MHz,
new in box, £50 +
carriage. Never been used.
Tel: 0191 2661255 anytime.
Derek G1XXF
(Newcastle-on-Tyne).

UNUSED 4m HALF-
WAVE VERTICAL £25.

Icom PS-55
20 Amp
PSU VGC,
£50. Global
AT-1000 Rx
ATU, £25.
FL-30 Icom
filter, £20.
Icom FL-
52A, £40.
Buyer
collects or
pays
postage.

Ring Ian after 5pm 01922
630668 (West Midlands).

Bargain Basement rules -
£4 per advert
Please write your advert clearly in BLOCK
CAPITALS up to a maximum of 30 words, plus
12 words for your contact details on the form
provided and send it together with the dated
corner flash and your payment of £4
(subscribers can place their advert free of
charge as long as they provide their subs
number and corner flash), cheques should be
made payable to PW Publishing Ltd., credit
card payments also accepted. 

Send your advert to Bargain Basement,
Practical Wireless, Arrowsmith Court,
Station Approach, Broadstone, Dorset
BH18 8PW or E-mail your advert to
peter@pwpublishing.ltd.uk (If you don’t want
to include your credit card details 
on your E-mail, just ’phone us on
0870 224 7820.

Please help us to help you by preparing your
advert carefully. Any advert which contains ??
marks indicates that the advertiseing dept. could
not read/interpret the wording.

Please avoid FAXing your advert - it
could delay publication.
Advertisements from traders or for equipment
that it is illegal to possess, use or which cannot
be licensed in the UK, will not be accepted. No
responsibility will be taken for errors and
no correspondence will be entered into on
any decision taken by the Editor on any of
these conditions. 

You should state clearly in your advert
whether equipment is professionally built, home-
brewed or modified. 

The Publishers of Practical Wireless also wish
to point out that it is the responsibility of the
buyer to ascertain the suitability of goods offered
for purchase.

YOUR ATTENTION PLEASE!

bargain
basement
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YAESU FRG-100 H.F.
RECEIVER as new, PSU,
keypad, manual, boxed,
£295. Uniden 9000XLT
scanner, VGC, PSU,
manual, £165. Gobal 2000
ATU as new, boxed, £50.
Prefer items
inspected/collected. Tel:
Steve 01582 503806
(Luton).

YAESU FT-1000 AC
transceiver, one owner.
Vine noise reduction
sensitivity board, £1000
ono. G4LFB QTHR. Tel:
01707 329756 (Welwyn
Garden City).

YAESU FT-101ZD Mk3
Yo901/P monitor scope,
FC-901 ATU, FT-V901R
tranverter, SP-901 speaker,
FV-901DM ext VFO, Ten-
Tec Centry 21 CW Tx. All
A1 condition with manuals,
£475 or exchange for good
receiver. Tel: Barry on
01902 672539 or 079447
05667 (West Midlands).

YAESU FT-847 cw
manual, null modem cable
to enable computer
control. FT-847 software
for satellite working.
Electronic keyer takes hard

work out of pounding.
Superb rig. Cost £1100,
settle for £650. Tel: 01761
232062 (Bath).

YAESU FT-8900R
QUAD BANDER FM
transmitter/reciever. Mint
condition, hardly used,
£250. Yaesu FT-767GX
HF/2/6/70cm, £550. Tel:
Terence 01249 653735
(Wiltshire).

WANTED
COMMUNICATIONS
RECEIVER WANTED by
retired person for
renovation. Racal or other
miniature valve type
preferred. Working or non-
working. Tel: Duncan on
01704 571086.

COPIES OF ANY
ARTICLES on mods to
Marconi CT-100 Rx. Ron
G4MNB, QTHR or Tel:
01793 331585 (Swindon).

EDDYSTONE EA12
unmodified. Good
condition. Dr Hely
G2CYN, 25 High Street,
Olney, N. Bucks MH46
4EB.

EEZE MATCH Sem
Transmatch G3VFA
Partridge joystick. Contact
John 01842 878703
(Norfolk).

EIGHT PIN FEMALE
JONES PLUG as used on
1155 power input. Contact
Peter 01179 640809
(Bristol).

FERGUSON RADIO
32.5A Contact C Catto,
23 Gallowsshade Road,
Forfarangus, Scotland DD8
1LY.

KOKUSAI MECH IF
FILTER type MF455-10.
Also IF transformer 85Kcs.
Denco or similar. Please
call Brian G4KGU on 0161
973 6888 (Cheshire).

KW-201 RECEIVER Help
me complete my KW
collection. Prefer mint but
will consider any condition
working or not. Cash
available and will collect
anywhere. Other mint KW
kit wanted. Steve G8EBM
QTHR phone 07971
805491. G8EMB@arrl.net

MORSE KEYS
WANTED by private

collector straight and bug
keys, sounders relays,
morse inking machines,
heliographs and all
telegraph related items.
For a friendly chat ring
Gerald 01189 834307
(Reading).
gerald.beaver@btinternet.
com

UT-50 CTCSS tone
board, from your
damaged Icom handie or
IC-229H desperately
needed for my IC-P2ET
handie. Reasonable price
paid without objection.
Dave, Cape Town, S.
Africa. E-mail:
zs1dfr@telkomsa.net

WANTED URGENTLY
HALF INCH FERRITE
RODS Must be half inch in
diameter and be six inches
long or more. Will pay very
good money for the rods.
contact Peter Tankark on
0114 2316321 (Sheffield)
between 9am and 10pm.

WODEN UM4 or similar
250 Watt multi-ratio
modulation transformer.
Also 10 Henry 300 to
500mA HT choke for
restoration project. Will

collect. Richard Hankins
G7RVI (QTHR). Tel: 01989
769654 (Ross-on-Wye). E-
mail: g7rvi@vmars.org.uk

✁

bargain basement order form
Please insert this advertisement in the next available issue of Practical Wireless.

Name .........................................................................................

Address .....................................................................................

..................................................................................................

..................................................................................................

Telephone Number.......................................................................

CARD NUMBER

Signature ..................................................................................

Switch issue number (if on card).................................................

Start date of card .....................Expiry date of card ...................

My Subs Number is..................(or mailer label) ..........................

CONTACT DETAILS FOR ADVERT.
Please only write in the contact details you wish to be published with your advert, 
ie. do you want your name & address, or just your telephone number?

Your advert, you decide!         PLEASE - No FAXed Ads!

(30)

(12)

❏ FOR SALE ❏ WANTED ❏ EXCHANGE

please

write

in

block

capitals

Don’t forget the corner flash!!

Post Code

SEND YOUR ADVERT TO PRACTICAL WIRELESS, BARGAIN BASEMENT,
ARROWSMITH COURT, STATION APPROACH, BROADSTONE, DORSET BH18 8PW

For your advert in Bargain Basement please remember to include your dated, coloured corner flash from this 
page along with your entry.

Now’s your chance to send
in a photograph of your
equipment (a good idea if
it’s really unusual) to
accompany your advert.
Please note that all photos
will ony be published at our
discretion and are non-
returnable.
When sending in your
advert, please write clearly
in BLOCK CAPITALS up to a
maximum of 30 words, plus
state your contact details.
Please use the order form
provided.

PHOTOS

B.B
. J

uly 
‘05
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Please mention Practical Wireless when replying to advertisements

QSL Cards

Classified Ads
Whilst prices of goods shown in advertisements are correct at the time of going to press, readers are advised to check both prices and availability of goods with the advertiser before ordering from non-current issues of the magazine.

Aerials

ORDER FORM FOR CLASSIFIED ADS PLEASE WRITE IN BLOCK CAPITALS

The prepaid rate for classified advertisements is 42 pence per word (minimum 12 words), box number 70p extra. Semi-display setting £13.90 per single column centimetre (minimum
3cm). Please add 17.5% VAT to the total. All cheques, postal orders, etc., to be made payable to PW Publishing Ltd. Advertisements, together with remittance, should be sent to the
Classified Advertisement Dept., Practical Wireless, Arrowsmith Court, Station Approach, Broadstone, Dorset BH18 8PW. Tel: 0870 224 7820, Fax: 0870 224 77850.

Please insert this advertisement in the ……………………………………… issue of Practical Wireless (if you do not specify an issue we will insert it in the next available issue of PW) for 

……… insertion/s. I enclose Cheque/P.O. for £………………………………  (42p per word, 12 minimum, please add 17.5% VAT to total).

Name:..........................................................................................................................

Address:......................................................................................................................

......................................................................................................................................

......................................................................................................................................

Telephone No.:...........................................................................................................

Box Number @ 70p: Tick if appropriate...................................................

Please photocopy this form if you prefer

TOP PRICES PTOP PRICES PAIDAID
for all your valves, tubes,

semi-conductors and ICs.

Langrex Supplies Ltd.
1 Mayo Road, Croydon

Surrey CR0 2QP.

TEL: 0208-684 1166. FAX: 0208-684 3056.

VALVES AND ASSOCIATED
COMPONENTS Available from stock as well
as manuals and service information. Phone or
SAE for your requirements. Chevet Book
Supplies, 157 Dickson Road, Blackpool FY1
2EU.
Tel: (01253) 751858 or Fax: (01253) 302979.
E-mail: chevet@globalnet.co.uk
VALVES:- OVER 50000 STOCKED Ham,
Vintage, Military, Audio. SAE for FREE list to:
Wilson Valves, (Jim Fish G4MH), 28 Banks
Ave., Golcar, Huddersfield, West Yorks HD7
4LZ.
Tel: 01484 654650/649380/650725.
Mobile:- 07733 283084. Fax: 01484 655699.
E-mail: wilsonv@zoo.co.uk
Visa etc. Fast & personal service.
VALVES AND ELECTRONIC
COMPONENTS Large stocks. Send for list to:
Stuart Scott, 19 Portway, Steying, W. Sussex
BN44 3QF.
Tel/Fax: 01903 815118.
E-mail: triumph.76@btinternet.com
VALVES AND ALLIED COMPONENTS IN
STOCK Ring for free list.
Valves/books/magazines wanted. Geoff Davies
(Radio). Tel: 01788 574774.

REPAIRS TO ALL AMATEUR AND
VINTAGE Rx/Tx Cost effective service. Phone
or call in for details. Medway Aerials, Rear of
14 Luton Road, Chatham, Kent ME4 5AA.
Tel: 01634 845073.
REPAIRS TO ALL AMATEUR EQUIPMENT
call for details. G0PGY Electronics, 56
Bassenhally Road, Whittlesey, Cambs PR7
1RR. 01733 351538.

FULL COLOUR QSL CARDS for all your QSL
needs. For free samples contact Chris M0DOL
qslers@aol.com
P.O. Box 184 Northampton NN3 9JH

VARGARDA ANTENNAS ARE BACK! All
antennas are pre-tuned. NO matching
required. UK Distributor, Steve Burrows
M5BXB.
www.qsl.net/m5bxb
E-mail: steve.m5bxb@ntlworld.com
Tel: 01992 623335

For sale
Qtz x-tals 455.2kHz/£1.75 to 28.060MHz/£1.95.
Mtchd 9MHz and 10MHz £12/8, 4MHz £2/8.
1.4MHz USB/LSB fltrs £14.00, 10.7MHz 10kHz
fltrs £8.00, P&P £1.75 + VAT.
IQ Electro 0208 391 0545.
E-mail: vincent@jakomin.fsnet.co.uk

G2DYM ANTI-TVI, ANTI INTERFERENCE
AERIALS outperform any other commerical
wire aerial. Information, testimonials. Large
S.A.S.A.E. G2DYM, Uplowman,
Devon EX16 7PH.
Telephone 01398 361215 anytime.
GAREX ELECTRONICS VHF/UHF accessories
and aerials, PMR equipment and spares.
www.garex.co.uk Tel: 0771 4198 374 
PO Box 52, Exeter EX4 5FD.

Wanted

WANTED FOR CASH

CCC OOO MM MM UUU NN II CCC AATT II OOO NN
RR EE CC EE II VV EE RR SS

Valve or solid state – working or not. Older or obsolete amateur
radio equipment. Transceivers, station accessories, etc. Ex-Govt.
wireless equipment. Radio books and magazines. We can collect

anywhere in U.K. We also have a selection of the above items
for sale in our shop. Open Tuesday, Thursday, Friday and

Saturday 10am-6pm. Prior phone call befo e visiting appreciated.

Chevet Supplies, 157 Dickson Road, Blackpool FY1
2EU. Tel: 01253 751858. Fax: 01253 302979.

E-mail: chevet@globalnet.co.uk

To advertise here just fill in the
coupon below as send it to:-

Classified Advertisment Dept.
PW Publishing Ltd

Arrowsmith Court, Station
Approach, Broadstone,

Dorset BH18 8PW

WANTED: GRUNDIG YACHT BOY RADIO
Must be model 210 from 1970–1974. Must be
in mint condition.
Contact Peter Tankard on 0114 231 6321.

DISCLAIMER
Some of the products offered for sale in advertisements in this

magazine may have been obtained from abroad or from unauthorised
sources. Practical Wireless advises readers contemplating mail

order to enquire whether the products are suitable for use in the UK
and have full after-sales back-up available. The publishers of

Practical Wireless wish to point out that it is the responsibility of
readers to ascertain the legality or otherwise of items offered for

sale by advertisers in this magazine.

To advertise on this page see the booking form below.

Classified Ads
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J. BIRKETT
SUPPLIERS OF ELECTRONIC COMPONENTS

25 The Strait
Lincoln LN2 1JF
Tel: 01522 520767
Partners J.H.Birkett

 J.L.Birkett

VHF DUAL GATE MOSFETS b 981 @ 75p each.
GERMANIUM DIODES CG91 @ 20 for £1, 0A10 @ 10 for £1.
MINIATURE 8µF 300v.w. ELECTROLYTICS @ 3 for £1, 4.7µF
450v.w. @ 3 for £1.
R.F. CHOKE 3mH 150mA wound on ring @ 10 for £1.
SMALL 18-WAY GROUP BOARD @ 50p each.
TRIACS 600 P V 8 Amp BT 137 @ 8 for £1.
MINIATURE 12 VOLT RELAYS 0 Amp contacts SPCO @ 3 for £1.
AIR SPACED VARIABLE CONDENSERS 10+ 0+20pF @ £3.50,
200+300pF @ £3.50, 250+250+25+25pF @ £3.50.
DISC CERAMICS 0.01µF 500v w. @ 8 for £1.
OLD VALVES TT11 @ £1.50, EL32 @ £1.50.
FERRANTI TRANSISTORS FRB 5673 @ 40 for £1.50.
R.S. COMPONENTS 1µF 250v.w. @ 5 for £1.
SPECIAL OIL FILLED CAPACITORS 8µF 000v.w. Size 58 x 52 x
114mm @ 2 for £12 post paid.
R.F. CHOKE 10 x 10mH wound on ring @ 60p, 4 for £2.
MINIATURE ELECTROLYTICS 8µF 300v.w. @ 3 for £1, 10µF
350v.w. @ 75p, 2µF 350v.w. @ 40p, 1µF 500v.w. @ 40p.
R.F. TRANSISTORS SD1487 100 Watt, 12 Volt @ £15. pair.

ACCESS, SWITCH, BARCLAYCARD & AMERICAN EXPRESS cards
accepted. P&P £2 under £10. Over Free, unless otherwise stated.

www.zyra.org.uk/birkett.htm

AIR SPACED VARIABLE CAPACITOR 400+330+25+25pF @ £3 50.
UNIJUNCTION TRANSISTORS Like TIS43 @ 5 for £1.
VALVE HOLDERS B7G @ 75p, B9G @ 75p, B9D ceramic @ £1, B8A @
75p, B8B @ £1, B9D @ £1, Octal @ £1, British 5 pin @ £2, VCR139A @
£1.50, valve plugs less cover B7G @ 50p, Octal @ 50p, B9A wi h
cable g ip @ 75p.
OLD 1 MEG LIN VARIABLE RESISTORS with D P. switch @ £1.
OLD VALVES Ex-new equipment EF91, EB91, both @ 50p each.
MINIATURE P.C. POLYESTER CAPACITORS 1000pF 2Kv, 1000pF
1.6Kv, 1500pF 1.6Kv, 0.01µF 400v.w., 0.01µF 1600v.w., 0.047µF 400v.w.
0.1µF 250v.w., 0.15µF 400v.w., 0.68µF 250VAC. All @ 10 for £1.
GENUINE AVO 8 TEST LEADS Red only £2 each, 3 for £4.
FERRITE RODS 102 x 8mm @ 75p.

Looking for genuine
Vero Board?

Now available from dontpayretail.co.uk

All popular sizes in stock.
Also Wire wrap and Vero pins.

Please see our full listing at:
www.dontpayretail.co.uk

JOHN’S RADIO ELECTRONICS TEST AND COMMUNICATION EQUIPMENT

LARGE QUANTITY SALE EX-MOD
MARCONI TF2019A Synthesized signal generators. 80kHz to 1040Mc/s - AM,
FM - high class with many functions - £285 each.
HP COMMUNICATION TEST SET 8922M 10 to 1000Mc/s + GMS 83220E converter
1710 to 1900Mc/s. DCS, PCS, MS - £500.
HP COMMUNICATIONS TEST SET 8922M OPT 010 (Dual) etc. - £750.
TEKTONIC 2445A OSCILLOSCOPE 150Mc/s four channel - £300.

ALL UNITS PRICED EX WORKS WITH INSTRUCTIONS - TESTED, BASIC WORKING.
CARRIAGE AND PACKING IF REQUIRED, EXTRA.

Phone for appointment or to request items lists, photos, site map. All welcome.
Private or trade for sales, workshop repairs or callibration.

Please contact Patricia at Whitehall Works, 84 Whitehall Road East,
Birkenshaw, Bradford, West Yorkshire BD11 2ER.

Phone 01274 684007 Fax 01274 651160
Web site: www.johnsradio-uk.com   www.johnsradio.com

B.S.I. Regd. stockist
ISO 9002 RS33906

Epcos (formally Siemens) franchised distributorWe supply
Books
Boxes & Cases
Breadboards
Connectors
Cable
Fans
Switches
Relays
Transformers
Hardware
Headphones
Soldering equipt
PCB materials
Service aids

Capacitors
Resistors
Thermistors
EMC filters
Inductors
Suppressors
Varistors
Potentiometers
Knobs
Ferrites
Fuses
Spark gaps
Batteries
Terminals

Diodes & rectifiers
Transistors
Integrated Circuits
Semiconductors
Lamps & LEDs
Power supplies
Regulators
Thyristors
Sensors
Crystals
Panel meters
Test gear
Valves
Flash tubes

Electrovalue Ltd. See us at web site: www.electrovalue.co.uk
Mail order: Tel: 01784 433604. Fax: 01784 433605. E-mail: sales@electrovalue.co.uk

Unit 5, Beta Way, Thorpe Industrial Park, Egham, Surrey TW20 8RE

Toroids are

our
spe

cia
litysycom

P. O. Box 148, Leatherhead
Surrey KT22 9YW

Phone 01372 372587
Fax 01372 361421

Robin G3NFV
Geoff G4ECF

Try us
for:

� Resistors

� Capacitors

� Switches

� Semiconductors

� Cable
connectors

� and much more

COMPONENTS AND AMATEUR

RADIO EQUIPMENT PURCHASED

E-mail: robin@sycomcomp.co.uk
Web: www.sycomcomp.co.uk

BOWOOD
ELECTRONICS LTD
SUPPLIERS OF ELECTRONIC COMPONENTS

Visit our website and order on-line at
www.bowood-electronics.co.uk

or send 60p stamp for catalogue

E-mail: sales@bowood-electronics.co.uk
Contact name: Will Outram

Unit 1, McGregor’s Way, Turnoaks Business Park,
Chesterfield S40 2WB

––– Telephone 01246 200222 –––

Domestic and commercial applications
Available direct from Tennamast or from Waters & Stanton plc.

Prices from £310.00
The demonstrator Adapt-A-Mast will be on display on the

W&S stand at various shows around the country.
Quality products from quality companies.
Tennamast and Waters & Stanton are registered to

ISO 9000 quality standards.
Ordering a mast has never been easier. 

CONTACT W&S ON 01702 206835
VINE ANTENNAS ON 01691 831111.

PHONE, FAX OR E-MAIL FOR FURTHER INFORMATION.
      Tennamast (Scotland) Ltd,

81 Mains Road, Beith, Ayrshire KA15 2HT.
Tel/Fax: 01505 503824 - 24 hrs.

E-mail: nbrown@tennamast.com or tennamast@btinternet.com

QUARTZ CRYSTALS
CUSTOM MANUFACTURED CRYSTALS AND OSCILLATORS

FUNDAMENTALS PRICE OVERTONES FREQUENCY RANGE PRICE
FREQUENCY RANGE MODE
1 82 to 2.0 MHz £10.00 3rd OVT 21 00 to 60.00 MHz £7 50
2 0 to 4 0 MHz £9 00 3rd OVT 60 00 to 75.00 MHz £8 75
4 0 to 6 0 MHz £8 75 5th OVT 60 00 to 110 0 MHz £8 50
6 0 to 22.0 MHz £7 50 5th OVT 110.00 to 126 0 MHz £10 00
22 to 26 0 MHz £9 00 7th OVT 125.00 to 175 0 MHz £13 50

9th OVT 170.00 to 225 0 MHz £13 75
1.5 - 2.0MHz available in HC6/U or HC33/U only

2 0 - 10 0MHz available in HC6/U HC33/U HC18/U or HC25/U only
10 0 - 225 0MHz HC6/U HC33/U HC18/U HC18/T HC18/TT HC25/U HC25/T HC25/TT and HC45/U.

Where holders a e not specified, c ystals above 2.00MHz will be supplied in HC25/U.
For HC18/T and HC25/T (11 7mm ht.) add £1 00. For HC18/TT (9.6mm ht.) and HC45/U add £5 00.

Delivery approx 2 weeks. For 5 day EXPRESS service add 50% to above prices.
Prices include P&P and VAT. Minimum order charge £10.00. All major credit cards accepted.

Unless otherwise requested fundamentals supplied for 30pF load & overtones for series resonant operation.
Where applicable please state the make and model number of the equipment for which the c ystals are to
be used. This will assist us in providing the correct specifications.

Custom Manufactured TTL and CMOS oscillators 3 5 - 85MHz £20 35 each 1 - 4 pcs.

QuartSLab Marketing Ltd e-mail: sales@quartslab.com
PO Box 19, Erith, Kent DA8 1LH web: www.quartslab.com
Phone 01322 330830 Fax 01322 334904 SAE with enquiries please
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to Practical Wireless / Radio Active / Short Wave Magazine

(Please tick appropriate box)

� Never miss an issue
� Have it delivered to your door
� Subscribers get their copies before they

reach the shops
� PW is Britain’s best selling Amateur Radio

magazine
� SWM - The UK’s only magazine dedicated

solely to listening
� RA covers all aspects of radio

communications, scanners, cb, amateur,
446, s.w. listening, and more - it’s all here!

Never miss an issue - subscribe today!



and much, much more!

Plus all your regular favourites including:
� Amateur Radio Waves   � Bargain Basement   � Club News   � Keylines   � News   � Radio Scene   � Valve & Vintage

CAN YOU AFFORD TO MISS IT? AUGUST 2005 ISSUE ON SALE 14 JULY...PLACE YOUR ORDER TODAY!

* contents subject to change

Next Month in Practical Wireless, the magazine that brings you Amateur Radio & So Much More....

REVIEW!
�  John Heys G3BDQ analyses his antenna’s performance

with the help of new Palstar ZM-30 Digital Antenna
Impedance Bridge

ANTENNAS!
�  Vince Lear G3TKN revists the W3EDP antenna based on

practical experiences and implementation

HISTORICAL FEATURE
�  The E180F was the ultimate receiver in Rob Hannan G4RQJ’s opinion,

read his recollection of this 1960s gem

TECHNICAL FOR THE TERRIFIED
�  Taking the fear out of radio maths is dealt with by Tony Nailer G4CFY as

he continues with his bi-monthly series

Also available direct by calling 0870 224 7830 for £3.00

THE UK’S BEST
AND ONLY

INDEPENDENT
AMATEUR

RADIO 
MAGAZINE

A VARIETY OF TOPICS AND IDEAS

The Star Letter this month, written by Bob Jones
GW4FCV from Blackwood in South Wales,
emphasises what PW can do for the Amateur

Radio hobby. In fact, PW has already done a great deal
with the help of its readers and can achieve even more.

Bob GW4FCV has in fact suggested something
(supplying magazines to schools, etc.) that has already
been done on a small scale. Coincidentally it’s another
Welsh based group of keen Radio Amateurs I have in
mind - the Wrexham Club from North Wales. They’ve
been actively promoting the hobby, with the help of PW,
over a number of years with their support of the
Wrexham ‘Scienctriffic’ event.

However, I should mention that all we did at PW was
to supply surplus back issues. It was the Wrexham club
members who undertook the long return journey to
Broadstone to collect the magazines that PW Publishing
Ltd. donated.

Supplying Schools
In his letter, Bob GW4FCV is obviously very keen that
readers could help Secondary Educational Schools receive
PW regularly. And although his suggestion that a PW
cover price increase could help pay for the idea, I think
that readers keen to support the idea would prefer to do
it directly!

To help Bob and any other supporters I would be
pleased to help arrange special discounted subscriptions
for any school and colleges (as we do already for
Amateur Radio clubs). Anyone interested in helping is

welcome to contact me directly, and I’ll be pleased to
provide a special ‘Welcome to PW’ pack (a letter with a
copy of PW) for them to pass on. Don’t forget that
magazines are expensive to send by post, and even
though we’re keen to help, the free PWs (whatever older
surplus stock we can spare) can only be obtained in bulk
by visiting to the Broadstone, Dorset offices).

Long Letters
As mentioned by John Tye G4BYV in his short letter this
month, long letters are becoming a problem in PW.
However, my problem as mentioned in the footnote is
that many of them are extremely difficult to cut to
length, while retaining the author’s message. 

Whereas we don’t have time to put letters aside
during editing - most readers do! I practice what I preach
and often take many hours or even days to create an
important opinion - especially when I’m writing to the
Daily Telegraph! (for example). Take my advice and do
the same. You’ll find that it’s always easy to cut
letter length and edit for clarity after a fresh look.
And when the letter is received here, we’ll do our
very best to present it on the page in the best way
possible. It’s teamwork.

Note: It’s now a requirement for letters for
publication to be accompanied by a daytime
telephone contact number. Please also
remember we need your full name (not just
initials please) and address, although the full
details will not be published. 

We far prefer to avoid FAXed letters, but if you do
FAX us, please ensure you avoid hand written letters.
Most facsimile machines for home use can’t cope with
hand writing. The scanning systems often make
mincemeat of the writing,  making it very difficult to
decipher. If you must FAX, rather than posting a letter,
please ensure it’s typed so we can read it! We really do
want you to have your opinion and ideas considered for
publication in your magazine. PW

rob mannion’s
topical talk
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This month Rob G3XFD has a variety of topics to share with

readers and starts off by discussing the interesting ideas

suggested by Bob Jones GW4FCV to attract young people

into our hobby.
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SCOTLAND

TENNAMAST
SCOTLAND LTD

Masts from 25ft - 40ft
Adapt-A-Mast

(01505) 503824
81 Mains Road, Beith, Ayrshire KA15 2HT

E-mail: nbrown@tennamast.com
Web site: www.tennamast.com

SCOTLAND

JAYCEE
ELECTRONICS LTD

20 Woodside Way, Glenrothes, Fife KY7 5DF
Tel: (01592) 756962 (Day or Night)

Fax No. (01592) 610451
New opening hours: Tuesday-Friday 9am to 5pm.
Saturday 9am to 4pm. Closed Sunday & Monday.
KENWOOD, YAESU & ICOM APPROVED DEALERS

A good stock of new and secondhand
equipment always in stock

PW BOOK SERVICE
Telephone Clive:

0870 224 7830
or

Fax: 0870 224 7850
E-mail: clive@pwpublishing.ltd.uk

EASTERN ENGLAND

WATERS & STANTON PLC
Spa House, 22 Main Road, Hockley

Essex SS5 4QS
Tel: (01702) 206835/204965

Fax: (01702) 205843
Web: http//www.waters-and-stanton.co.uk

E-mail: sales@wsplc.demon.co.uk
Open 9am to 5.30pm Monday to Saturday inclusive

MAIN AGENTS – ALL BRANDS

PHONE/FAX FOR FREE PRICE LIST

MID GLAMORGAN
SANDPIPER AERIAL

TECHNOLOGY
Unit 5, Enterprise House, Cwmbach

Industrial Estate, Aberdare,
Mid Glamorgan CF44 0AE

Tel: (01685) 870425 Fax:(01685) 876104
A full range of transmitting & receiving antennas

available for the amateur commercial market.

www.sandpiperaerials.co.uk
e-mail: sales@sandpiperaerials.co.uk

SOUTHWEST & WALES

QSL
COMMUNICATIONS

� For all amateur radio and listener needs.
� New and secondhand equipment.

� Part exchange welcome.

Unit 6, Worle Industrial Centre, Coker Road,
Worle, Weston-Super-Mare BS22 6BX

Tel/Fax: (01934) 512757

WEST SUSSEX

Adur
Communications
Belmont Buildings, The Street,
Bramber, W. Sussex BN44 3WE.

Tel: (01903) 879526
E-mail: service@adurcomms.com

Repairs and alignment to all amateur
and commercial radio equipment.

CORNWALL

WORSLEY COMMUNICATIONS
Robin C Worsley G0 MYR

‘Onaru’, Pennance Road,
Lanner, Redruth,

Cornwall TR16 5TQ
www.hamradiosales.co.uk

Tel: 01209 820118

NORTHWEST

ARC Ltd.
Everything for the radio
amateur under one roof!

38 Bridge Street, Earlestown, Newton-
le-Willows, 

Merseyside WA12 9BA

Tel: 01925 229881 
Fax: 01925 229882

IRELAND

CELLCOM IRELAND
DEERPARK, ORANMORE,

CO. GALWAY, IRELAND

www.cellcom.ie
Approved dealers for: ICOM,

TENNADYNE & LINEAR AMP UK
Several other brands also available

We can supply and install your experimental radio station!

info@cellcom.ie
Tel: +353 (0)91 790222/4 Fax: ++ 790223

Phone 0870 224 7820 for all of your advertising needsPhone 0870 224 7820 for all of your advertising needs

YOUR SPECIALIST
& LOCAL DEALERS

SOUTH YORKSHIRE

71 Hoyland Road, Hoyland Common
Barnsley, South Yorks S74 0LT

lamcommunications.co.uk lamcomms@hotmail.com

Tel: 01226 361 700
Specia ists in amateur radio equipment, new and second hand. Scanners, receivers,

C.B. radio, and taxi. We buy, se l and broker equipment and will part exchange.
Opening times:- Monday 12 00noon to 18 00hrs

Tuesday - Friday 0 00hrs to 7 00hrs  Satu day 0 00hrs to 5 00hrs
SPECIAL VIEW NG TIMES CAN BE ARRANGED W TH LEE We also accept Sw tch Visa/Cash/Cheques
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Did you know that you can buy the current
issue of Practical Wireless direct from the

publishers?

Some readers may be experiencing difficulties in finding copies of PW in their local
WH Smith stores or independent newsagent. So, as we don’t want you to miss out
on your favourite radio read, we’d like to remind you that you can buy current
issues at cover price direct from us. 

Simply send a cheque (payable to PW Publishing Ltd.), Postal Order or Credit
Card details for the cover price (£3.00 inclusive of P&P, UK only, overseas
customers please add £1.00) with your name and address to Clive Hardy G4SLU
in the Book Store and your copy will sent out to you (cash not accepted).

This service is also available for copies of Short Wave Magazine (£3.25) and Radio
Active (£2.85). Alternatively, you may like to consider a subscription to ensure you
don’t miss out, see page 78 of this issue for details.

Book Store, PW Publishing Ltd, Arrowsmith Court,
Station Approach, Broadstone, Dorset BH18 8PW

Tel: 0870 224 7830 Fax: 0870 224 7850 
E-mail: clive@pwpublishing.ltd.uk Please check wi h bookstore for p ice and availability of back issues.
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APRS:

Moving Hams on

Radio & the Internet

A Guide to the Automatic

Position Reporting

System:In this book, you'll

learn how to configure

hardware and software to

make the best use of your

APRS station

£10.19 members

£11.99 non members

Airband Radio Guide

For all aviation

enthusiasts. It examines all

the technology involved,

the equipment available,

airfields, radio frequencies

and much more.

£6.74 members

£8.99 non members

VoIP: Internet Linking

for Radio Amateurs

This is a guide to the four

primary VoIP systems

used by hams: EchoLink,

IRLP, eQSO, & WIRES II.

£10.19 members 

£11.99 non members

Guide to VHF/UHF

Amateur Radio

This hand sized book

contains everything you

will need to help you enjoy

VHF/UHF amateur radio to

the full.

£7.64 members

£8.99 non members

Log Book - Receiving

This spiral bound log book

enables you to keep a

complete record of all

stations heard  invaluable

for keeping accurate

information for award

chasing!

£4.24 members

£4.99 non members

RSGB

Lambda House

Cranborne Road

Potters Bar

Herts. EN6 3JE

Tel. 0870 904 7373

Fax. 0870 904 7374

ORDER 24 HOURS

A DAY ON OUR

WEBSITE

www.rsgb.org/shop

All prices plus p&p

E&OE

Ultimate Scanning Guide

By Richard Allport

Includes FREE Frequency Search CD
When the first edition of the ‘Radio Today Ultimate Scanning Guide’ first appeared in 2001 it set new standards in
that expected from Scanning books.  Not only did the directory claim to have a greater accuracy than other guides it
also contained for the first time a searchable CD of the frequencies.  Time has moved on and this edition of the book
has many new features and touches. For those not familiar with Scanning directories this book provides a simple way
to work out exactly who is broadcasting on a given frequency.  The reader is provided with clear guidance as to what
is available to listen to and what should be avoided. As with the previous edition the listings have been edited to ensure
that defunct and duplicated entries have been deleted.  This again makes the Radio Today ‘Ultimate Scanning Guide’
the most accurate and useable directory available. As before this book also contains a free searchable frequency CD.
When this first appeared in the Radio Today ‘Ultimate Scanning Guide’ the CD caused a sensation and the new version
is significant step forward.  With an improved interface and lightening quick searching this is a boon to any scanning
enthusiast. If you are a long standing scanning enthusiast or new to the hobby then you will find this book a "must
have" for your book shelf and the yardstick by which every other book in this field is judged. 
Size: 240mm 174mm, paperback, 464 pages ISBN: 1-905-08606-7 

Only

£19.99
plus p&p

THE BEST SCANNING

DIRECTORY IN THE UK

THE BEST SCANNING

DIRECTORY IN THE UK

RSGB SHOP - THE BEST PLACE FOR RADIO BOOKS




