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Get a constant 1 3 .8V from you r  gel cel ls 



""" /'\ "' 
WATERS & STANTON vv v I 

Head Office & Southern Store 
Spa House, 22 Main Road, Hockley, Essex SS 5 4QS 

Phone: (+44) 01702 2068J 5 or 01702 204965 
FAX: (+44) 01702 20584J 
Email: sales@WSplc.com 
Opening: Monday -Saturday 9am - 5.JOpm 

Scotland & Northern Store 
W&S @ Jaycee, 20 Woodside Way, Glenrothes 

mem5DF 

Phone: (+44) 0845 5050128 
FAX: (+44) 0159 2  610451 
Email: jaycee<oms@aol.com 

Opening: Tuesday- Saturday 9.15am - 5pm 

Web: www.wsplc.com 

Biog: blog.wsplc.com 

MFJ-269C HF-UHF Antenna Anal ser 
Isn't it time that you made antenna adjustments 
more quickly and more accurately?That's exactly 
what this analyser does. Improve your antenna 
performance and have full data information 
displayed. 
•Freq Coverage 1.8-170, 415-4 50MHz 
"Frequency Counter"LCOreadout 
• SWR & impedance or SWR Bargraph 
"Coaxial loss meter• VSWR Meter 
*Signal Generator"freqCounter) 

f;�©@o00@ 

"Frequency Coverage 1.8-170MHz 
"Frequency Counter "LCD readout 
• SWR & impedance or SWR Bargraph 
"VSWR Meter "Signal Generator 

•Frequency Counter 

AMERITRON AL-811 XCE 600W 

- :Siii ' ........... 
,, ... , 

-- .... - . -- -
Legal limit amplifier with valve peformance and low 
cost valve replacement cost. 

1.8 - 30MHz (Inc WARC) ·Output: 600W PEP· Input 50 Ohms 
SOW (typ) 1 OOW (max) ·Valves: 3 x 811 A • Meters: Grid & Plate 
current Plate Voltage· Matching: Pi-network 50 Ohms 
·Voltage: 1,SOOV ·Built-in 230V AC supply ·By-pass switch 

·Shielded RF compartment ·Matches Solid State Rigs 
•Switching: Close for transmit •Cooling: Quiet fan 20 cubic fpm 
•Size: 380 x 350 x 210mm Weight: 14.Slkg 

Al-811HXCE-800Wversionofabove. 
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MFJ-945E 300W l .8-50MHz Coax 
The small 8W x 2H x 6D inch blad< 
aluminum cabinet uses little room. The 
Cross-Needle meter shows SWR, forward 

andreflected power --at a glance. 

MFJ-971 l .8-30MHz Portable ATU 

The MFJ-971 is ideal for portable work and 
as well as dual ranges of JOW and 300W, it is 
possible by changing an internal jumper to 
convert to QRP 6W or JOW FSD. Wire.coax 
or balanced. 

MFJ-941 E l .8-30MHz 300W ATU 
Here is amazing value. A cross needle meter, 
antenna selector switch, and the ability to match 
wire, coax and balanced feed. This makes a great 

base station tuner capable of up to 300W and has internal 4 : 1  balun and 
12v illumination. 

MFJ-949E 300W HF ATU + Load 
More Hams use the MFJ-949E ATU than 
any other model.Matchany antenna. 
Wires, coax, balanced, plus 8-way 
antenna switch Large 3• cross needle 
and internal dummy load. 

ORDER 
NOWJ 
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MFJ-927 200WRemote Auto ATU 
Weather protected remote auto tuner for coax/ wire ant., 
includes MFJ-4116 Power Injector. Most MFJ-9 29 features, 
no LCD/buttons. This is a low cost ATU that will get you on 
all HF bands uslngjust a single wire. 

MFJ-991 B 300W Auto ATU 
First dual power level Tuner -· Select 300 Watt 
SSB/CW and match 6-1600 Ohm antennas 
Orselect 150 Watt SSB/CW and match extra 

wide-range6-3200 Ohms. New 10,000VirtualAntennaTM Memories. Like 
MFJ-99JB, less digital SWR/Wattmeter/ LCD display, audio SWR meter/ 
audio feedback, antenna switch or 4:1 current balun. 

���1Ml0� 
MFJ-652 Voice E ualiser 

MFJ- 652- Voice BandEqualiser 
(JOOHz, 600Hz, 1.2kHz, 2.4kHz 
center frequencies),low noise 
Preamp,UniversalMic-lnterface, 
headphone monitor, PIT. Auxi1iary
in, RF proof, aluminium case. 
71/4W x 21/4H x 5D inches. 

() -- ·-::---::-_-_ � -· . . . .  

MFJ-901 B 

MFJ-986 1.SkW l .8-30MHz ATU 
Differential-T Tuner usesa differential 
capacitor making tuning easier. Broadband 
coverage ends constant re-tuning. A rugged 
roller inductor atuthat handles lSOOWatts 

PEP SSB power and cove� 1.8 - JO MHz 

continuously. 

MFJ-9890 1.SkW ATU 
New and improved! The world's most popular 
legal limit antennatunerjustgot better 
-- with no increase in price! You get better 
efficiency, lower losses, and a new true peak
reading meter. Easily handles full 1500 Watts 
SSB/CW, 1.8 to JO MHz. 

MFJ-969 Antenna Tuner 

300WattsP£PSS8,antennatuner, 
wtdtstmatchingrang,,Cross·Nffil"SWRJ 
WattnW:". 

The MFJ-969 Antenna Tuner gives you MFJs superb AirCore Roller 
Inductor and full 6 meteres through 160 Meter coverage! 

f;ll 'il ©o©M 
Tin Tuner MFJ-9028 

Tiny 41/ 2 x 21/4 x J inch tuner handles full •150Wans!Covers 8 0-6Meters,has tuner 
bypass switch,tunes nearly anything!Wire 
or coax. 

{;'ii@©.-
MFJ-461 - Morse Code Reader 

Place this tiny pocket size portable MFJ Morse 
Code I CW Reader near your receivers speaker. 
Then watch Morse code signals turn into solid 
text messagesas they scroUacrossan easy-tow 
read LCD display. 

MFJ-890UK DX Prediction 
·Beacon rrequencies:14.1, 1 8.110, 21.1 50, 24.9JO, 
28.200MHz 

• C�nfigurable to local 60kHz TI me Signal 
• Built-inAtomic ClockReceiver 
• Internal jumpers to program 
• WWVH, WWV, JJY, M5F 
0Manual Syncor AtomicSync 
• Green LED shows synchronised time signal 
• Eighteen Red LED's on World Map LED's light up 

showing current DX beacon 
· 5bands to choose from 
·5upply 9V int or 1 2V Ext. f;'illl©.-

01702 206835 
01702 203353 

PayPal . VISA I --

Heil PR-40 Series 

The Heil PR-40 represents completely new dynamic microphone 
technology designed to give the dearest sound possible. You will be 
surprised by the clarity of sound when used on web casts and Ham Radio.. 
With the rich and crisp sound of the PR-4 0 series, you are gauranterpd to bt 
theenvyof otherradiohams. 

·Frequency response: 28 Hz to 18 kHz. 
• Body Material: Zinc. 
·Generating Element: Copper Wound dynamic with Neodymium 
magnet structure. 
·Impedance: Balanced 600 Ohms Output, J pin XLR. 
·PolarPattern:Endfire,Cardioid,uniform front to back discrimination. 
·Output level: - 53.9 dB@ 1,000 Hz. 
·Finish: Anodised Champagne Matt, Black and Gold, Chrome or Gold. 
•NetWeight:1J.5oz. 
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WATsON 
Watson W-8681-PROll 

• Time display, including Hour, Minutes, Date 
/ lndoorair humidity/temperaturemeasure 

and display. 
• Outdoor air humidity/temperature 
receiving and display /Wind speed and wind 
direction display. 
·Wind chill and Dew point temperature 
display I Rainfall data in hour, day, week, 
monthand totalsincelastreset. 
• Barometricpressuredisplay /Upload 
weatherdatato internet automatically. 
·Lux Meter (solar power index) I High 
Visibility Colour LCD Display. 

The W-8681-PRO is a professional wireless weather station with colour 
LCD display, robust sensors and wi-fi, and requires no connecting cable 
between the LCD monitor and the remote weather sensors. 

Watson W-8681-MKll 

r ' 
This is a wireless weather station that requires no connecting cable 
between the LCD monitor and the remote weather sensors. The range 
depends upon local obstructions but the normal lSOm range will satisfy 

most requirements. 
·Time and date are locked to the German DCF longwave atomic 

standard signal. 

·Displays historic data. 
•Software programme that allows you to link your LCD panel to your PC 
viatheincludedUSBlead. 

·Weatheralarm thatis triggered by data sensors. 
·Touch LCD screen. 
·Display Indoor Air Pressure & History Frequency 868MHz 

Watson W-8683 

I 
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• lndoor Temperaturef"/C" 
• Outdoor Temperature f0 IC° 
· Dew Point Display 
• Max./ Min. Temperature Record 
• Indoor Humidity% RH 
• Outdoor Humidity% RH 

This model can display a wide range of data and is ideal for a wide range 

of uses. The smart free standing display is bright and can also be wall 
mounted.The external temperature/humidity detector can be mounted 
outside and is wirelessleyconnected on 4 33MHz. A complete weather 

forecaster and weather station in one very compact and portable package. 
You could even take it on holiday! 

communications. 

• Reversible Earpiece for left or right 
• In-Line PTT with lapel clip for secur" ""'"""'!IQ'"" .. "; 1'11. 
• Aexible gooseneck mic boom for opumill ""'""'""'�fD·""'"'*'°"e. 
·Durable fibre reinforced cabling. 
• AdJUS!2bl• Headband made of durable PVL 

Compatible with: koni 
Heil PRlORPKG & PRlOPKG 

ThePR-lO Package indudesal.S
The PR-10 Packagesareavailablt 
with a blue LED light. 

or black 

• Output Connection: 3 pin XlR 
• Generating Element: Heil Oynanc 
• Frequency Response: 8 5Hz - 16 
• Polar Pattern: Cardioid 

• Impedance: 600 ohms balanced 
• Output Level: - 55dB@1,000 Hz 
· Diaphragm: 11/ 8"Low-massalum 
· Weight: PR 10: 12ozLB-1:22.5oz 
• Mlcfinish: BlackSatinEpoxy 

Watson W-8681-SOLAR 

• TouchlCDScreen 

• Atomic locked Day, Date & Time 
• Indoor I Outdoor Temperature °I/'( -

Max/ Min 
• Wind Speed & Direction 
• Rain Gauge (Self-Emptying) & HistOI)' 

Outdoor Humidity 
• BarometerwithTrenddate 
• Weather Forecaster & Alarm 
• USB Connection to PC (Windows 2000'" 
• "EasyWeathe( PC Software Control & oat. 

Programme 
• Historic Data Storage & Display 

• Indoor Air Pressure & History 
• Frequency 868MHz 

internal AA size rechargeable batteries. Tuts 
sensorsconnectedtoit and transmit thedata The 
W- 8681 is a wireless weather station that req ng cable 
between the LCD monitor and the remote wea 

{!," i'a�@@ 
Watson W-8685 

• lndoortemperatun"f'IC• 
• Outdoor temperaturef'/(• 
• Max./Min. Temperature memory 
• Wireless link to outdoor seMOr 
• 12124 hour dock 
· Alarm feature 
• Rollingdate 
• Bright LCD D0play 
• Displaymodule60x75mm 
• Blister packaging foreasy display 
· Totally Portable 
· Long Battery life 

{;@o@@@ 

Watson W-8682-MKll 

f11@1!iJiMdtl 
·Transmission Distance In Field: 

lOOm(JOOft) 
• Frequency: 868MHz 
·Wireless - no more wires! 
• Comes with everything you neec 
set i tupin your garden. 

A Complete Wireless Weather Station. The W-8682-MKll is ideal for -
enthusiasts and nonnal domestic use. This offers quite exceptional va 

It gives a dear picture of the current and future weather in your locar 
There areno wires,so that outside sensor canbe placedanywhere 
outside that is convenient. You get a self contained outside sensor that 
links back by wireless to the base station display. 

{;4J@o@0@ 
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Try Before You Buy! wATERs & sTANT,oN 

The UK's Largest Demo Store w� HAY&ro.e..-
We are able to demonstrate all the latest ICOM products. This underlines our enthusiasm for this great range of 

ham radio products. We can demonstrate everything from 160m to 23cms. Justin, GOKSC and Peter, G30JV are 

happy to arrange demos on lcom products. Can't decide what you want? Either call in or call us for advice. 
IC-5100 Deluxe £679d 

The ID-SlOOE Deluxe VHF/UHF dual band 
digita mobile transceiver features a large 
responsive touch screen, integrated GPS, 
optional Bluetooth• connectivity and support 
for Android� devices. 

IC-7100 £1058.95d 

The IC-7100 is a new transceiver trom lcom that 
offers 1 OOW from 1.8-SOMHz, SOW on 4m and 
2m and 35W on 70cms. A big leap forward with 
the new colour touch screen and a convenient 
built-in speaker in the remote head unit. 

IC-7200 HF - 6m £825d 

--
0 -

A rugged HF base station that offers superb 
performance with digital DSP for selectivity. 

IC-7230E £269d 

This stunning new VHF/UHF dual band mobile 
transceiver provides VHFNHF, UHF/UHF 
simultaneous receive capability as well as VHF/ 
UHF receive. An independent tuning knob, 
separate controller and large display makes it 
ideal for easy, intuitive mobile operation YAESU 

FTM-400DE £524d -
Yaesu FTM-400DE dual 

Proof that you can get Yaesu's quality 
without breaking the bank! You still get the 
160m - 6m at 1 OOW and a host of features 

that make this one of our best sellers. Look 
at the price! 

Yaesu FT-DX1200 £1.139.95d 

...., 
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The FT DX 1 200 provides up to 100 Watts on 
SSB, CW, FM, and AM (25 Watts carrier) and 
a rugged state of the art highly balanced 
receiver circuit configuration for top 
performance on today's crowded bands. 

0 
The ICOM IC-7851 HF 6m 
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£8,999.00 

• Four 32-bit Floating Point DSP . 
• +40 dBm ultra high Intercept Point . 

• Automatic Tracking Preselector 
• Two Independent Receiver Circuits 
• 200 Watts Output 
• Antenna Control 
• 7 Inch Wide ColorTFT LCD 

• SD Card Slot 

• RTIY/PSK31 Operation without PC 
• Manual Digital IF Notch Filter 
• Configurable AGC 
• Dual Scope Function 
• Dual Passband Tuning 
• Digital Voice Recorder 

• Ethernet Port 
• Voice Synthesizer 
• RS-232 Port 

The 3rd generation flag ship transceiver from lcom is here ... 
With the design of the IC-785 1 ,  !corn's engineers focused on a new Local Oscillator (LO) that 
drastically reduces the phase noise. As a result of this design, the purity of the LO achieves 
a Reciprocal Mixing Dynamic Range (RMDR) of 1 lOdB. In addition to the incredibly clean LO 
allowing you to hear the weak signals, the new spectrum scope design enables you to see 
the weak ones! Faster processors higher input gain, higher display resolution and a cleaner 
signal from the receiver's LO will give you a new window into the RF world. 

The Yaesu FT-8 1 7ND is the world's first self 
contained, battery-powered, Multi-mode 
Portable Transceiver covering HF, VHF, and UHF 
bands! Providing up to five watts of power 
output, the FT-817ND is designed for operation 
on the 1 60-1 0  meter HF bands, plus 6 meter, 2 
meter, and 70 cm bands. Whether your preffered 

operating mode isSSB, CW, AM, FM, Packet, or 

SSB-based Digital modes the FT-81 7ND wil be 

ready. £36.00 Cash back Available! 

Yaesu FT-1 DE £278.00d 

KENWOOD 
Kenwood TS-2000E £ 1,424.00d 

� --------:- With - - Free 
--- �� -· · - .SP-23 
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The Kenwood TS-2000E all-Mode Multi-Band 
Transceiver operates on HF/50/1 44/430 MHz 
Bands. Comes with Dual channel receivers, 

a built in ATU, TNC and computer COM port 
offering today's demanding Amateur operator 
high performance standards without the 
compromising limitations. 

Kenwood TS-2000X £ 1689d 
-- -------� With - Free 

--�� .SP-23 
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The Kenwood TS-2000X all-Mode Multi-Band 

IC-7700 HF-6m £5,745.00d 
------------

0 
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C I I. 
The IC-7700 HF/SOMHz transceiver shares 
many features with its big brother, the world 
famous IC-7800. With two independent DSP 

units, a +40dBm* 3rd order intercept point 
and ultra wide dynamic range to name but a 

few of the features. 
11 OdB dynamic range. 

+40dBm 3rd order Intercept Point. 
More than+ 1 1  OdBm 2nd order 
intercept point. 
High specification inband IMD. 
Band pass filter and mechanical relays. 
DIGl-SEL (Digital pre-selector) function. 
Pre-amplifiers. 
lst mixer. 
Two AGC Loops. 
7-inch wide colour TFT LCD 

• Lightweight & Compact 
Body. 

• VN, U/U, V/U Dualwatch . 
• DR (D-STAR Repeater) Mode 

Operation. 
• Integrated GPS Receiver. 
• Independent AM/FM Receiver. 
• Voice Memory Function. 
• MicroSD Card Slot. 
• Total 1 304 Memory Channels. 
• SW Output Power. 

ID-51 E P US is an evolution of the popular 
ID-51 E which is popular within the D-STAR 
Amateur radio community. The new model 
incorporates popular features found in 

the original including integrated GPS, an 
independent AM/FM receiver and VN, 
U/U, V/U Dualwatch, but also includes 

enhancements for digital operation and 
compatibility with the RS-MS1 A  free Android 
application. 

Kenwood TS-9905 £5,589.95d 

technology from Kenwood. Designed from 
the ground up, this new design incorporates 
features that are unique to ham radio. 

• HF/SOMHz Flagship Base Station. 
• 200 watts output from SOV FET Push-pull 

PA stage. 
• +40dBm Intercept Point RX. 
• Main RX - Down Conversion on all bands. 
• 270Hz/SOOHz/2.7kHz/6kHz/1 SkHz Roofing 

Kenwood TS-590SG £ 1269.95d 

Transceiver operates on HF/50/144/430/1 200 The enhanced TS-590SG provides affordable, 
• Automatic Mode Selection MHz Bands. Offering greater frequency range high performance amateur operation on the HF 
• Smart Navigation Function than the TS-2000E. It's dual channel receivers, and 6 meter bands. The TS-590SG has the best 
• Wideband Receive Coverage a built in ATU, TNC and computer COM port dynamic range in its class. handling unwanted 

• 
allows for today's demanding high performance adjacent off frequency signals with end results 

£29.00 Cash back Available! standards without the compromising limitations.of excellent receive performance. 
Carriage Charges: A-£4, B-£S, C-£8.50, D-£11 
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DIAMOND VX-1 OOO £129.95d 

B.Jnds: 
Power 
Gain 

The diamond VX-1 OOO is made of 
fibre glass, pre-tuned and fully 
weatherproof. No radials are required 
and mast mounting brackets are 
included! 

·Length: 1 .42m I Weight: 0.8kg 
• Gain:l. ),2.1SdBi(l44MHz).S.SdBi( 
430MHz) 

·Max power rating: 1 SOW SSB(Total) 

• lmpedance:SOohms 
• VSWR: Less than 1 .5:1 
·Rated wind velocity: 60m/sec. 
·Mast diameter accepted: 30mm 
to 62mm 

Genuine Yaesu 
Genuine Quality! 

• 144-146MHz 

·Rx 139-174MHz 
· loud 800mW Audio 
• Tx 5W, 2W and 500mW 

· CTCSS & DCS Tx & Rx 
• 9 DTMF Auto Dial Memories 

• 1 Ah Li-ion Battery & Charger 

M1N1-32-AW 5 BANOS 3 ELEMENTS 

10-12-1S-17-20m 
lKwSSB 

FIS Ratio 
12m& 17m 
Boom 
Longest El. 
Turn Radius 
Weight 
Mast Size 

10=6.115=4 .2 20=3 .5 (d8) 
10=1615=1l 20=1l (dB) 
Unity gain andf/BRatio 
6ft 
19.Sft 
10.Jft 
12 .S lbs 
1.5' 

The Diamond GSV-
3000 is a variable volts 
30A max power supply 
so it is suitable for 
most HF radios. 

The GSV-3000 has 30A continuous rating 
at 100% duty cycle, the DC output range is 
adjustable from 1 to 15 Volt with a maximum 
of 3 mVpp ripple. 

DIAMOND MX-2000 £84.95c iThe Diamond MX-2000 is a Mobile 
Triplexer that splits a single 50-239 

nput into three PL-259 outputs. 

Outputs are: 
l.6 - 1 60MHz 
1 1 0 -l?OMHz 
300 - SOMHz 

Contact us for more information on our 
range of Duplexers and Triplexers! 

DIAMOND X-5000 £129.95d 
X-5000 Diamond 2m/70cm/23cm 
Fixed Station Vertical. This 
model is made of fibre glass 
construction, pre-tuned and fully 
weatherproofed. Mast mounting 
brackets are included! 

·Frequency bands 2m/70cm/23cm �·Gain 4.5/8.3/1 1 .?dB 

·Power lOOW 
·Type 6/8, 3x5/8, 7x5/8 
• Length l.8m 
·Radial length 1 9cm 

• Mast size 30-62mm 
·Wind velocity 60m/sec 
·Weight 0.9kg 

VX·3E 2m / 70cm Handy Wideband receive £119.00c 

VX-6E 2m/70cms handy, Wideband Receive £164.005c 

VX·BDE 6/Zmnocm Upgraded APRS £259.00c 

TH-F7E 2m /70cm +wide receive inc. SSB £236.95c 

TH-D72E 2m /70cm GP5 & TNC + SiRF £426.95c 

KG·UVBD zm nocm Handheld 

IC-VBOE 2m S.SW hand held transceiver 

£99.95c 

£104.95c 

10-51 E PLUS 2m /70cm DSTAR handy transceiver £399.00c 

FT·210E 2m handheld transceiver £99.95c 

2 year warranty on Yaesu radios! 

M1N1-32-A 3 BANOS 2 ELEMENTS 

B.Jnds: 
Power 
Gain 
FIB Ratio 
8oom 
Longest El. 
Turn Radius 
Weight 
Mast Size 

£349.95 d 

10-15-20m 
1KwSS8SOOWCW 
10=6.1 15=4.2 20=3.S (dB) 
10=1615=13 20=12 (d8) 
6ft 
19.Sft 
10.Jft 
Slbs 
1.5' 

Simple Small Garden recommendation. If space is really tight then we recommend that 
you consider the Mini 1 0- 1 5-20m dipole. Just 20ft long, it can be installed at the top of a 
mast without a rotator. This gives you a very neat fixed dipole that weighs very little and 
only needs a single mast support. Handles full UK power. £239.95. 

WATsON W-SDRX1 SOR Receiver 
The W-SDRXl is a super wide-band USB SDR Receiver 
which offers incredible performance across its 
operating range of 1 OOkHz to 2GHz. 

It has two SMA antenna sockets, one for HF(l OOkHz to 
30MHz) and the other for VHF/UHF(30MHz to 2GHz). 

As well as the addition of HF frequencies the W-SDRXl 

also has built in bandpass filtering for improved 
performance. 

Stock turnover is fast so pick one up whilst you can! 

UK's Largest Selec io 
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�ELRBS 
We are exclusive distributors of the range 
of Apache Labs SDR transceivers. 

"'lakes remote 

ANAN-200DE 
The ANAN-200D is the most 
powerful Amateur Radio 

Transceiver available today, it 

builds on the very successful 

Flex-6700 
. ·-

•) 0 0 

OpenHPSDR Hermes and the Apache Labs Angelia 

designs and offers unprecedented performance/ 

functionality not available in any other HF/6M radio 

The latest transceiver from Fi rac:, _ LF. 
77MHz operation and receive on :"'T'! - · ""Ode! 

transceiver. £3449.95 d 

ANAN-10EE 
Here's is the new intro 
level transceiver from 
Apache Labs. 1 OW output 
on 160m to 6m with 2 
receiver slices and the 

Apache Labs performance! £999.95 

has dual hardware feceivers. 

Other Models 

Flex-6700R Receiver 
Flex-6500 Transceiver 

Flex-6300 Transceiver 

Expert Help 

£5799 

£4699.95 d 
£3499.95 d 
£1869.95 d 

ANAN-lOE lOW £1359.95 d 

ANAN-lOOE lOOW £1959.95 d 

ANAN-1 OODE 1 DOW (dual Rx) £2849.95 d 

Tmate-2 

Justin, GOKSC, designer 
of the lnnovAntenna 
range, is now our SDR 
consultant. He will be 

Allows Apache Labs & 
FlexRadio to have analogue 
VFO and button control surface. 
£269.95 c 

Dual Band 6m & 4m Yagi 
Single Feed Point. 

70-50-YAG-O 6 el 3 3 5 
70-50-YAG-8 8 el � -
70-50-YAG-9 9 el � 5 
70-50-YAG-11 11 el 
70-50-YAG-12 12 eJ 

NEW VHFQ -

Even Fits '\ 

144-LFAQ-2 2m 2 e 
.._ _____ __, 6.7dBi Gain £49.95 

144-LFAQ-3 3 el 2m Quad 70cm boom 9.SdBi £74.95 
144-LFAQ-44 el 2m Quad 1 .26m boom 1 0.6dBi £84.95 
50-LFAQ-2 2 el 6m Quad 40cm boom 6.8dBi £99.95 
70-LFAQ-2 2 el 4m Quad 29cms boom 6.7dBi £79.95 
70-LFAQ-3 3 el 4m Quad l.18m boom 8.9dBi £93.45 

• !'Sm boom £139.95 

F quads offer 

£184.95 
£212 
£254.95 
£339 

VertiGo HF MultiBand "No Trap"Ve · cals 
40m - 1 Orn Self Supporting. Models up to .5 

The new VertiGo models, made by lnno · 

nas, have removed trap losses and are co 

self-supporting. They use a base mounted a -

ATU with coax DC feed. You even get gain o 

bands! 

VertiGo-33H VertiGo-43H VertiGo-33 'Less A £'99 
* lOmTall • 1 4 m Tall VertiG0-43 'Less A £..2.t9 
* 40m-10m * 60m-10m Vertigo-33H with £8 9 
* 1 .SkW * 1.SkW VertG0-43H with A £929 
* Self Supporting * Self Supporting VertiGo-33L 1600 £539 

VertiGo-43L 1600\\ £.589 

ANTENNA ANALYSERVAA-1 
• 500 z - 60MHz 
• 1nimum Steps: 1 OOHz 
·Scan width: 300kHz - 48MHz 

• VSWR: 1 .0 to 99.9 

• Impedance: 0.1 - 999 0 
• lnteral Lithium cell 
·Colour LCD Screen 

• USB Charging lead 

Another winning product from W & S. Here's a great new 
antenna analyser that gives you a fast way of adjusting 
your antenna. You can read VSWR and impedance in a 
clear graphical form, on the sharp colour display. The 
analyser has a built in rechargeable battery that can con
veniently be recharged from a USB source. This offers total 

portability, no matter where you choose to use it. 

£ 99 • 9 5 C Carriage Charges: A-£4, B-£5, C -£8.50, D-£11 
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1 6  Mills on the Air 2 0 1 5  

A round-up o f  experiences in  this year's event by 

E la ine Richards, G4LFM 

20 Top Tips when making an I nsurance Claim 

J u l ian  Dent of South West Broking exami nes what 

you should do, or not do, when c la im ing on your 

i nsurance 

22 Using the Kenwood TS-590SG in  a major 

contest 

Mark Haynes, MODXR descri bes h is  experiences 

working si ngle operator two rad io (S02R) in  the 

CQ WPX CW contest 

43 H itched to a Ham 

Heather Pritchard looks at the l ighter side of being 

an XYL 

55 Big Camp 2 0 1 5  

6000 young people j o i n  together in  activities 

i nc lud ing amateur radio, writes Michael Jones, 

2EOM LJ 

60 RSGB Convention and Hamfest 

A look forward to the two biggest events of the year 

70 The GB3ZW 6m repeater 

Dave Brown, GW4NQJ charts the highs and lows 

of getting a 6m repeater on the a i r  

8 1  Friedrichshafen 2 0 1 5  

H ighl ights of t h e  40th a n n iversary show b y  M u rray 

N i man ,  G6JYB 

Reviews 
6 1  Book review 
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Gi les Read, G l MFG 
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copyright Messe 
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Technical Features 
24 Thermal I maging for the Radio Amateur 
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output for rad io use 

32 A Battery Voltage Conditioner for QRP Rigs 

A simple project by Stuart Wisher, G8CYW to 
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by John Welsh, GONVZ 
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Due to circumstances beyond our control we are unable to 
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Regulars -
9 1  Advertisers index 

30 Antennas, Peter Dodd, G3LDO 

68 GHz, Dr John Worsnop, G4BAO 

64 HF, Martin Atherton ,  G3ZAY 

63 LF, Dave Pick, G3YXM 

89 Propagation, Gwyn Wil l iams, G4KFH 

60 QRP, Rev George Dobbs, G3RJV 

92 Members' Ads, Ral l ies & Events, Si lent Keys and 

Specia l  Event stations 

95 RSGB Contacts 

76 Sport Radio, Steve White, G3ZVW 

96 The Last Word 

66 VHF/UHF, Richard Staples, G4HGI 

5 



6 

RSGB Matters 

You can support DX-15 
The RSG B's Youth Committee is runn ing a Kenwood-sponsored Youth DXped ition and wi l l  be active as 
MCORYC from the Brecon Beacons in Wa les from 23 to 30 Ju ly. They' l l  be on a l l  H F  bands and VHF 
i ncluding satel l ite operations. 

Throughout the course of the week, the young Members wil l  be taking part i n  a range of activities 
inc lud ing operating SOTA summits Pen-y-fan (SOTA reference GW/SW-00 1 )  and Waun-Fach (SOTA 
reference GW/SW-002) .  Provided the weather isn't too bad , SOTA activations w i l l  be taking place on 2 5  
a n d  26  J uly i n  the afternoon a n d  on the 2 81h a n d  291h at 1 200UTC. 

They wi l l  be doing many other activities i ncluding ARDF, antenna-bu i ld ing workshops and encouragi ng good 
rad io operation.  As well as having fun,  tra in ing the young Members to be competent and confident rad io amateurs is  
a lso important. 

You can support them by fol lowing their progress on Twitter (@theRSGByouth ) ,  working the Youth DXpedition or listening for the 
cal lsign MCORYC during the IOTA Contest over the weekend 25 and 26 J u ly. Please work the young team if you can, so hey can 
experience the fu l l  f low of a big contest. A dedicated e-mai l  address has been set up  if you have any questions or would ke o set up a 
sked: mOryc@rsgb.org.uk 

A QSL card wi l l  be ava i lable for those who wish to receive one, both d i rect and via the Bureau .  The team are keen to enco1.;rage 
responsible QSLing and OQRS wi l l  be avai lab le via Club Log. 

DX1 5  has been made possi ble by generous sponsorsh ip  from Kenwood as principal sponsor and other prime sponsors SOT.l., -ne 
RCF and the RSGB Legacy Fund .  

Club of the Year 2015 
Once aga i n ,  we a re i ndebted to Waters and  Stanton for 
the i r  generous sponsorsh ip  of th is com petition .  

Th is  year, the theme w i l l  be promoting amateur  
rad io and  we w i l l  aga in  be judg ing  entries i n  two 
categories: c l ubs with less than 25 members and c lubs 
with 2 5  or more members - d ur ing 2 0 1 5  - and there 
w i l l  be separate pr izes for each category. There's sti l l  
p lenty of t i m e  t o  organ ise some amateur  rad io  events 
to showcase the hobby. Entry is  s imp le ;  you w i l l  need 
to fi l l  out a form deta i l i ng the activit ies the c lub  has 
undertaken - exa ms,  spec ia l  events, outreach and 
promotion as wel l  as norma l c l ub  activ ity - see www. 
rsgb.org/coty 

The j udging c riteria look at e lements such as how 
successfu l has the c lub  been in e ncou ragi ng ' new 
blood' i nto the ir  membersh ip ,  what in i tiat ives have the 
c lub  taken d u ring the yea r to develop the ski l l s  and  
i n terests of  the i r  mem bers ,  how active is  the  c l ub  on the  a i r  and  what  outreach 
activity has the c lub  undertaken to promote amateur  rad io .  

I n  order to  determ ine regiona l  w i nners , entries wi l l  be judged and ra nked by a 
Regional  M anager from outside of the region to ensure i m part i a l ity. The Boa rd w i l l  
determ ine  the nationa l  w inners us ing a pub l ished scor ing system . 

Club of the Year presentations 
The RSG B Region 2 Club 
of the Yea r 2014 trophy 
was awarded by Doug, 
G M 6J RX (ORM for the 
H ighlands) to Danny, 
M M3YHA Chairman of 
Pentland F i rth Radio 
Hams with Rona ,  
M M3YMU (the Club 
Secreta ry) ho ld ing the 
certificate. 

Practical Club Tights 
The I nsp i re G roup is doing some resevch for 
the Society on the benefits and cha erges 
of runn i ng regu lar practical sessions c�r ng 
c lub n ights. Does your  c lub organise -� s type 
of event? If so, we'd l ike to hear abou: 1our 
experiences and find out what wor ec hat 
d idn't and what you'd l i ke to do if yOu ad the 
resources. Please contact M ichael, G :>QT via 
gOpot@meta lkettle.co.uk or 0 1 635 5-2 787.  

PSC volunteer needed 
The RSGB Propagation Studies Comm1-ee (PSC) 
is seeking someone to develop a web program that 
graphica l ly displays HF propagation predictions. 
The propagation i nformation wi l l  be obta ned 
by runn ing ITU RHFProp and util ising ts ext
based output. No prior experience in propagation 
is expected only a good web programming 
background . I nterested parties should contact 
Gwyn Wil l iams, G4FKH at g4fkh@sky.com. 

Bob, GM4UYZ received 
the Region 1 Club of the 
Year 20 1 4  trophy on 
behalf of Cockenzie & Port 
Seton ARC from Marcus, 
M MOZIF. This was at 
a special event at the 
Museum of Flight where 
they managed 1 302 
QSOs in the log over the 
course of the day. 



RSGB Matters 

Recognising and Encouraging Volunteers 
There is no doubt that the success of the RSG B's support for amateur radio is founded on the unsti nting efforts of its volu nteers. The Society 
is its Members and, if it were not for the input from the many Members who freely give of their t ime and expertise, the reach of the Society 
wou ld be far less. Here we h ighl ight the work of two areas of volunta ry activity and give a n  i nsight i nto the roles that i ndividual volunteers 
play that demonstrates the breadth and scope of voluntary endeavour. 

The RSGB Mon itoring System ,  more popula rly known as the 
I ntruder Watch ,  is a small team of volunteer observers and forms 
part of the IARU Mon itoring System .  As such it submits reports 
of non-amateur  transm issions hea rd on the primary H F  amateu r  
bands to both the Ofcom Mon itoring Station a t  Ba ldock a n d  the 
IARU Region 1 .  Whi le most I ntruder Watch activity is centred 
a round the H F  bands, I ntruder Watch a lso assists Ofcom and 
AROS with reports of non-amateur transm issions in the VHF and 
U H F  bands. 

I ntruders removed from our pr imary amateur  bands include 
broadcast stations, m i l itary data transm issions, fau lty positioning 
i nsta l lations, coast stations, embassies, fax stations, fau lty set-top 
boxes and numerous others. 

Most i nformation received by the co-ordinator a rrives from 
regu lar observers, but occasional reports a re a lso welcome from 
a nyone who finds what may be an intruding signal on one of our 
primary amateur bands. This i nformation can then be passed on 

One of the joys of the TEC is working with amateurs who want 
to improve their ski l ls and help others do the same. Whether it 
is studying for the exams, improving your  teach ing ski l ls ,  writing 
exam q uestions, or reaching out to schools ,  you w i l l  fi nd TEC 
members actively i nvolved. 

This year's big success has been the new Tra in i ng the Tra i ners 
programme. With the pi lot del ivered right at the start of the year 
and th ree more fin ished or scheduled with in 2 0 1 5 ,  demand has 
been very high . Everyone who attends finds them a lot of fun ,  
stimu lating and  rea l ly useful for when they go back to their own 
c lubs .  They a re an excellent chance to th i nk about tra i n ing in a 
different way. 

Equal ly important a re our Exam Writing workshops. The exam 
question databank is used to generate exam papers, so it is 
important that the exam questions a re careful ly thought through. 
The Workshops a l low you to take a basic idea and pol ish that to a 

TO BECO M E  A RSG B VOLUNTEER E-MA IL  G M . DEPT@RSGB .ORG . U K  

to a su itably equ ipped observer 
for fu rther investigation. A l l  
reports are welcome and wi l l  be 
acknowledged. 

Data i ntruders are by far the most 
common and it is an area where we could use 
more support. Other non-data categories of i ntruding 
signa ls include CW, broadcast stations, speech and 
over-the-horizon radar (OTHR) .  Any report should incl ude as 
much i nformation as possible, but preferably frequency, date, t ime 
(UTC) ,  mode of tra nsmission ,  any identification s ignal  or cal lsign , 
language used, text (where appropriate) and beam heading 
wherever possible. 

I ntruder Watch is looking for more volunteer observers so if you 
think you m ight l ike join our  team do please send an e-ma i l  to the 
I ntruder Watch Co-ordinator, Vaughan Ravenscroft, MOVRR, via 
iw@rsgb.org. uk 

good standard. Exam questions 
also need to be tied to particu lar  
parts of the syl labus. 

Beh i nd the scenes, the RCF and the 
RSG B are undertaking a thorough review 
of the syl labuses for a l l  th ree exams. This 
important work wil l  bring the material up to date whi le 
a lso addressing issues such as balance between the 
th ree levels, the role of practical work and many other aspects. 

We a re a lso sta rti ng an exciting project for l inking to schools ,  
with the a im of supporting hard-pressed teachers with resources 
which wi l l  stimu late thei r  pupi ls whi le a lso showing what radio 
can do. We know from Bu i ldathons and On-Air days that school 
chi ldren can be hugely enthusiastic about radio, so this project has 
tremendous potential to fire-up the next generation .  
Phi l ip Wil l is ,  MOPHI  

Licence Revalidation Robin Hewes, T.ENG, FSER, G3TDR (SK) 
Ofcom has advised the Society that plans wi l l  
be drawn up  to revoke l icences that have not 
been reva l idated as requ i red by the l icence 
conditions. This is an on-going process and 
every month some 200 l icences become due for 
reva l idation.  The qu ickest way to reva l idate is to 
do so on l ine via the Ofcom website, or by e-ma i l  
to  amateur. va l idations@ofcom.org. uk  Th i s  can 
be done at any time. I f  you need assistance in 
the process, Ofcom staff a re avai lab le to help,  
but please be patient dur ing ti mes of heavy 
workload. 

Robin Hewes, G3TDR, became a si lent key in J une. He was an enthusiastic member 
of the Society serving a term on the RSGB Counci l ,  dur ing which he was the Events 
Organ iser and Manager of many RSG B exh ibitions and ra l l ies. 

He edited the RSGB VHF Handbook as well as contri buting many original c i rcu its 
and i nformation . Together with George Jessop, G6J P, he produced the RSGB Data 

Reference Book, which had a worldwide sale. 
H is amateu r  radio work extended to h is loca l club Echelford ARS where he served 

as Secretary, Chairman and President. He was a lso a vol unteer operator at the Science 
Museum demonstration radio station ,  G B2SM . 

He wi l l  be very much missed by h is  many friends. 
Geoff Vol ler, G3J U L  
President, Echelford Amateur Radio Society 
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RSGB Matters 

Friedrichshaf en The RSGB team at Fried richshafen 
welcomed the fo l lowing Members and 
visitors to the stand . 

2EOORN F l EYG G3SVL G4NEY GM3Z MA J K3GAD ON4RK 
DC5KUA F5HNQ G3SWC G4PZK G M4FDM MOCZR OZ2UN 
DH5JBR F5TJC G3TCT G4TMC GWOANA MOD DC/ OZ7AG R 
DJ2XB/ F6CSQ G3TCU G4UEM GW3XJQ G8AQO PAO PA 

MODXM F6DGF G3TJE G4VSS GW4HAT MOGZQ/ PA3XA 
D K3QF/ F6G N K  G3UVR G4XRV GW4ZAR H B9JCI PA9TV 

G5BAS F8ATS G3VGR G5LP HAOHW MOGUZ P E l C M P  
DK4SR F91E/ G3WKL G6GLP HA5MA MOLCR PJ4DX 
DK5RV KD8SSP G3YBO G6JYB H B9AYX MOLJ D PY2YP 
DK6QI GODWV G3YJQ G6YIQ H B9 M DU MONKR S51 R U  
DLlCLX GOFDZ G4A N N  G?CZZ H B9TWS MORBI SM5DEV 
DL2SEW GOING G4BWP G ?LLQ l l CMA MO TDD/ SM5ENX 
DL3RR/ GO KOK G4CCC G8ATD l l POR BY? KTO SM5PEY 

M l  CPL GOKZT G4CDY G8DZH I KOAZG MOTWM SP6EBK 
DL5YL GOMQP G4CXQ G8GQS I K21ZG M l ACB SP?WME 
DL?TO GOMRF G4DDP G8GTZ I K4RVG M l BXF SVl O I  
DL8JCT GOOFN G4DPH G8JWT IT9SPB M l  HOG SVlOZ 
DL9HAL GOPZA G4EFO G8PUO I U 6AKY M2W SVl Q N  
DL9KU/ GOVEH G4ERO G8ZZK IZ2 1ZG M3ZKA SV20XX 
OE5UHM GOV H L  G4FAD G B3PYE/P IZ2 NXF M D6KBW VK4BAA 

DL9SAW G l POJ G4FNL GDOOUD IZ3GJY M l 5JYK W2APF 
D M l CM G l SAA G4HG I G D l M I P  I Z4FTG MMOJJV Y05CUX 
DM2DXA G2L G4H N F  G D61A JJ3NAW MWORLD ZS4BS/ 
D05MCL G3KMA G41 R N  G l4DOH/ JS6ROO MW3WCS 7 P8DG 
E l2CR G3LHZ G41UA G l 5 1  KW4CIV N6WS 
E l ?CD G3LQP G4KDR G l4FUE LU2AM OE3EVA 
El? IG G30GP G4KG P G l4GU H  LZ l ZQ OE3L H B  
E l8BP G3PRU G4LOO GM OSEI M O B I K  OH6HCQ 
El81U G3PYE/P G4LRP G MOXAV MOCAD OH6JE 
El9DZ G3ROO G4LU L G M3PPE MOCFW/ OK2 N ET 

UK Spectrum Strategy 
I n  March 2014 ,  the Prime M i n ister, David Cameron announced the U K  Spectrum 
Strategy. The Department of Cu lture, Media and Sport ( DCMS) has subsequently given 
sign ificant prominence to the industry-led UK Spectrum Policy Forum which tech U K  
i s  facil itating. The Forum has been estab l ished as a sound ing board to Government 
and Ofcom on future approaches on spectrum with a view to maximising the socia l  
and economic va lue from the spectrum .  The Pr ime M i n ister has stated the ambition 
to double "the economic benefits of spectrum to UK compa n ies and consumers from 
roughly £50 b i l l ion today, to £ 1 00 b i l l ion in 2025' ' .  The U K  Spectrum Policy Forum ,  
open to a l l  users of spectrum ,  is the m a i n  veh icle for harnessing user insights a n d  
i nforming these policy decisions. 

On 30 J une, G raham Murch ie ,  RSGB Chairman and M urray N iman, Chairman of 
the RSGB Spectrum Forum presented to the U KSPG the case for amateur  rad io .  The 
presentation can be found at www. rsgb.org/ukspf The U KSPF wi l l  be completi ng a report 
that wi l l  go to DCMS later in 2 0 1 5  and this wi l l  inc lude the benefits of a mateur rad io. 
The Forum recogn ised that amateur  rad io is not focussed on economic ga i n  but that 
the social benefits a re sign ificant. This is an excel lent example of how the RSGB works 
'behind the scenes' to help ensure the future of amateur radio.  

New D RMs Needed 
There are two recent vacancies for the post of Deputy Regional Manager i n  Dorset 
and Northamptonsh i re .  If you wou ld l ike to be considered for the position, you should 
contact Pam Hel l iwel l ,  G7SM E at RMI l @rsgb.org .uk and Steve Boden ,  G4XCK at 
rm l 3@rsgb.org .uk respectively. 

Callsigns 
and Ofcom 
Ofcom has publ ished a policy on temporary 
callsigns and cal lsign enhancements, and 
the subject was d iscussed at a recent 
meeting between the RSGB and Ofcom . 
The RSGB has asked for clarification 
about the structure of temporary callsigns 

for special events since some very recent 
approvals do not follow the pol icy and,  as 
written, this wi l l  restrict Ofcom's abi l ity to 
accommodate some requests in future. 
Following the meeting, Ofcom officials have 
confirmed that they are content for c lubs in 
England to decide themselves whether and 
when to enhance their club callsign with 
the Regional Secondary Locator 'X', thus 
continuing cu rrent custom and practice. 

.. t.1:111 
RSGB Board visits 
The RSG B President, John Gould ,  G3WKL wi l l  
be visit ing Chester & DARC on 17 November. 
Barrie Pa l i n ,  G4AHK ,  RSGB Board Member, w i l l  
be attending the Rugby ATS Ra l ly on 23 August 
and the Telford Hamfest on 6 September. 

Exams Change 
With the new UK amateur l icence now in 
place, the exams need to change to reflect 
the cu rrent Licence Cond itions. The RCF gave 
the appropriate notice in March that the new 
rules wi l l  be examined from 1 October. That 
notice is ava i lable on the RCF website under 
'News'. The RSG B  is now working on  updates 
to the Foundation, I ntermed iate and Advanced 
tra in ing books and a further announcement wi l l  
be made as soon as the 'Extras' a re ava i lable. 
These should enable anyone preparing for an 
exam after 1 October to have the cu rrent rules 
clear in their m ind .  Please note Iha he old 
Licence Conditions wil l conti nue to be examined 
unt i l  the end of September. I f  anyone has any 
questions about these changes, please contact 
Ph i l i p  Wi l l is ,  MOPH I ,  who is cha i r  o'  e RSGB 
Tra i n i ng & Education Committee, b] e-mai l  to 
tec.chair@rsgb.org. uk 

Photo gallery 
The Society has a new photo gal lery o' the 
AGM trophies on the RSG B website -ne ga l lery 
featu res h igh-qua l ity photographs of a the 
awards.  Hover you r  mouse over eacr award 
to see deta i ls of past and present w;n ers, a 
description of the award , who donated i , and 
what it is awarded for. Cl ick on an award to 
open a la rger, more deta i led image. 

The photo gal lery can be found at 
www. rsgb.org/agm-troph ies. 

Further gal leries a re under prepara ion, 
i nc lud ing contesting awards.  

CONGRATU LATIONS 

To the following Members whom our records 
show as having reached 70, 60 or 50 years' 
continuous Membership of the RSGB. 

70 Years 
Mr D R J Ada i r  G3BVB 
Mr N A  Champness W2C I H  

6 0  Years 
M r  R M Page-Jones 
Mr J E Smith 
Mr D Maclennan 
Mr J Greenwood 

50 Years 
M r  P B E Wi l l is 
A Robinson 
Mr J S  Wright 
M r  M A Shelley 

G3JWI 
G3J Z F  
G3KG M 
G3KRZ 

G3G LW 
G3TQA 
G3VPW 
GW3XJQ 



Cold War Bunkers 
By Nick Catford 

Cold War Bunkers is a overview of all the 
underground, semi-underground and surface

built cold-war atomic and nuclear bunkers built 

in the British Isles. Lavishly il lustrated on a 
high quality paper, this book provides over 450 

photographs accompanied by comprehensive 

captions and authoritative text. 

NickCatford has been granted unprecedented 

access to many highly sensitive sites in 

order to compile the collection of high quality 

images reproduced in this Cold War Bunkers. 

Readers wil l  find details of The Corsham 
Central Government War Headquarters 

(Burlington); The Regional War Rooms built 
during the early 1 950s and the network 

of Civil Defence bunkers that supported 

them; The Regional Seats of Government 

(RSGs) of the 1 960s, the SRHQs that were 

built at the end of that decade and into the 

1 970s, and the highly sophisticated and 

hugely expensive Regional Government 

Headquarters of the 1 980s. 

Cold War Bunkers is a fascinating and 

comprehensive view of all the British cold-war 

structures and is thoroughly recommended 

for everyone who has an i nterest in this topic. 

Hardback Size 1 62x240mm, 288 pages, 

ISBN: 9780 9564 4052 5 
Non Members' Price: £24.99 

RSGB Members' Price: £19.99 (200/o off) 

Second World War 
Secret Bunkers 
By Nick McCamley 

Second World War Secret Bunkers is 
another comprehensive overview of al l  the 

major underground sites developed in great 

secrecy by the British government and 

mi l itary establishment in preparation for the 

Second World War. 

Sites i l lustrated i nclude the vast Corsham 

network in Wiltshire: the army ammunition 

depots at Monkton Farleigh, Eastlays, 
Ridge and Tunnel Quarry; the Spring 

Quarry underground aircraft engine factory 
- reputedly the largest underground factory 

in the world; Copenacre and other Admiralty 

stores and the museum repository at 

Westwood that housed all the treasures from 

the British Museum, the V&A and forty other 

museums and Galleries. 

This hardback book is i l lustrated with 

approximately 450 colour and B&W archive 

photos along with original engineer's 

drawings and plans. Second World War 

Secret Bunkers provides a great guide to the 

forerunners of the Cold War bunkers and is 

thoroughly recommended reading. 

Hardback Size 250x250mm,  320 pages, 

ISBN: 9780 9928 5542 0 
Non Members' Price: £24.99 

RSGB Members' Price: £19.99 (200/o off) 

C H U R CH I L L  · s  
SCHOOL FOR SABOTEURS 
S t a t i o n  1 7  
l lu f • ii •I 
/lu�lt Jon 11 M� 1 

h \\'\\ u 
nh· r aho ir 
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Churchil l's school for 
saboteurs Station 1 7  
By Bernard O'Connor 

By the outbreak of the Second World War, 
Guy Burgess, then an officer in Britain's 

Secret I ntel l igence Service had convinced 

his superiors that a special school be opened 

to teach sabotage. 

Brickendonbury Manor, near Heriford, was 

chosen and named 'Station XVl l ' .  Kim Phi lby 
was given the task of drawing up its syllabus. 

Instructors were recruited to train saboteurs 

from the Allied forces in both the theory and 

practice of using plastic explosives and time
delay devices. Heydrich's assassins, Josef 
Gabcik and Jan Kubis, were trained here, 

as were 'The Heroes of Telemark'. Many of 

the other Station XVl l  'graduates' are also 

described, as are details of their operations. 

This book investigates the history of 
Brickendonbury as Station XVll and tells 

the stories of the successes and failures of 

some of the estimated 1 ,200 saboteurs sent 

into occupied Europe. For those interested 

in the clandestine activity of WWI I  this book 

provides a unique insight into a little known 

corner of British History. 

Size 1 70x1 98mm, 224 pages 

ISBN: 9781 4456 4227 7 

Non Members' Price: £9.99 

RSGB Members' Price: £7 A9 (250/o off) 

Radio Society of Great Britain WWW.rsgbshop.org 
3 Abbey Court, Priory Business Park, Bedford, MK44 3WH. Tel :  0 1 234 832 700 Fax: 01 234 831 496 
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RSGB Matters 

QSL Matters 
Top of the rem inder l ist this month is hol idays' As a lways, if you a re 
operating i n  another prefix a rea, please make sure you deposit and 
ma inta i n  col lection envelopes with the appropriate sub manager 
for the operational prefix. Collect ing cards d i rect from the prefix 
manager makes l ife easier for everyone and avoids delays and 
mistakes. For those visit ing the Is le of Man or Channel Is les, don't 
forget to buy stamps on-site as ma in land stamps are not va l id  for 
posting. 

For those operati ng overseas with another ca l l ,  does the RSGB 
database have a l l  you r  personal cal lsigns in its database? If not, 
please login to the 'My Account' section of the RSG B website and 
update your  i nfo. 

traffic .  P lease note 
that you r  QSL cards 
a re not requ i red to 
c la im the award . 
Cu rrently, we are 
receiving from LZ , 
several hundred 
decorative icon reply 
cards each month -
take a look at 
www. lzl kcp .com 

QSL SHOWER. 
Life's never du l l  at 
the RSG B's QSL 

... :Iii 

As we reach 500 ,000 cards sorted this year, remember that you r  
hard working, volunteer, sub managers a lso take hol idays, mostly 
after peak season. This often means that some despatches in the 
th i rd quarter of the year have to be postponed by us and in turn by 
them,  so please be aware. 

It's a lso busy season for GB calls i nc luding museums and 
l ighthouses so, m indfu l of the new fa i r  usage policy in place for 
c lubs ,  perhaps it's a lso time to set up an on l i ne request card system 
(OQRS) for you r  ca l l  or event? 

bureau '  There are a lways q ueries and more than enough work, but 
the bu reau manager got more than he barga ined for this month . 
Whi lst d riving with some 30,000 of crated cards col lected from an 
outworker, he faced an u nexpected bus ,  on the vrong side of the 
road ,  as it overtook a stationary veh icle. He was forced to make an 
emergency stop. 

BU LGAR IAN SAI NTS AWARD. In recent years there have been 
monthly special event stations in LZ commemorating some of the 
many, Orthodox Bu lgar ian Sai nts, leading to an increase in QSL 

Two th i rds of the mostly DL cards became a i r-borne. showeri ng 
him and every corner of the vehic le ,  i nc luding the dashboard , 
windscreen and centre console. I nstantly, cards sl id u nder the seats 
fi l l i ng both d river and passenger foot wells. He is pleased to report 
col l ision was avoided, no cards were harmed or lost ana have now 
been re-sorted, it just took some extra t ime! 

The RSGB would  l ike to welcome to the RSGB fam i ly the following new Mem bers who have joined their voice to ours 
and are helping to keep the RSGB strong. 

Mr R Thatcher, 2EONDT 
M r  D Janowicz, 2 EOSPH 
M r  A Jones, 2WOEUO 
Mr F Baches, DD5FM 
M r  C Kalbertemp,  DK8DV 
Mr U Konnekar, DLSOBF 
M r  P Bingham, GOOUN 
M r  M Cox, G l KAN 
M r  N Rees, G l ZLM 
M r  D Pau l ,  G4DZJ 
M r  R Calver, G4JGX 
Dr P Hol ley, G6NWC 
Mr J Marks, G 7 FP J 
M r  C Jenkins-Powel l ,  

G 7 M FR 
M r  G Bryce, G8LQN 
M r  P G i l l ,  G D3YTE 
M r  B Clowes, GW4HBZ 
Mr A Hancock, GW8BWX 
M r  G Onorati, I K2WZN 
M r  G Ampiotti , IZ2XBZ 
M r  D L Dodge, K4CTV 
M r  R Vanke, KSYAH 

Mr E Bachner, K90BZ 
Mr D Smith , MOHVU 
Mr P Gonzalez-Del-Val le ,  

MOIE I  
M r  L Van Wezel ,  MOLVW 
M r  D Atkinson, MOWFF 
Mr D Conway, MOYDC 
Mr D Ph i l ip ,  M l ALX 
Dr F Barnes, M 1 FRB 
M r  S Cooper-Hutley, 

M3EHJ 
M r  L Travis, M3NMW 
M r  D Game, M6DKG 
M r  A M Bowman, M6EJV 
M r  C Haynes, M6EVX 
Mr P M M i l ls ,  M6FEC 
Mr C Ford, M6FEQ 
Mr A Bai l ie ,  M6FH F 
M r  R Aston,  M6FNI 
M r  D Spinks,  M6FNP 
M r  M Morgan-Lucas, 

M6GLU 
J I l l i ngworth, M6J IJ 

M r  K Lord , M6KLU 
Mr A Smith , M6KPO 
M r  M Haynes, M 6 M H R  
M r  J Blackwe l l ,  M 6 N M S  
M r  A Johnson, M60AJ 
Mr K Winton, M60J D 
Mr P Bentley, M6PHK 
M r  R Studeny, M6R I L  
M r  R Kellow, M6RKJ 
M r  R Krasnodebski , 

M6RZK 
Dr S Col l ins ,  M6SLO 
Mr B Woods,  M6SSN 
Mr M Smith , M6SZZ 
Mr N Rapson,  M6WNR 
Mr G Brown, M6WTB 
Mr A Eustace, M6YAO 
M r  L A  Corr, M l 6LFK 
Mr D Parkinson, M l6SJV 
Mr J Coyle, M M OGQL 
Mr K Jones, M M6FNQ 
Mr J Brummel l ,  MM6J I G  
M r  K Marchbank, MM6VKO 

Mr S J Brewer, MWOATK 
Mr D Robins, MW6FNV 
M r  J Esselstrom,  OH6JE 
M r  R van der Meij, 

PA l RMY 
M r  J Pevere l l i ,  PD2J H P  
M r  P Le Brun ,  RS1 8 1 352 
M r  A J Stark, RS2 1 1 975 
M r  H Castel lan, RS304556 
Mr K M itchel l ,  RS304570 
M r  S Wi l l iams,  RS304638 
Dr J Harrison, RS304683 
Mr A Prestwich, RS304686 
Mr D Harrison, RS304691 
Norfolk Coast ARS, 

RS304699 
Mr P Hector, RS304708 
Mr G N icholls, RS304725 
Mr J Breward, RS304759 
M r  P Mackay, RS304768 
Mr N Page, RS304769 
Mr J Lamb,  RS304807 
Mr D Beale, RS3048 1 9  

The RSGB would l i ke to welcome back the following Members who have rejoi ned the Society. 

M r  R Beswick, 2EOFXT 
M r  J Burnett, 2 EOOAK 
Mr J A Mclel land,  

2MORMP 
M r  L J Mackenzie, 

2 M l DCH 
M r  R A Mccreadie, GOFGX 
Mr S P Hemsworth, GOJTI 
Mr H Carruthers, GONPQ 
Mr K C  Simmonds, GOPIB 
M r  J H Copplestone, GORFM 
Mr S D Gray, GORKD 

M r  K C  Deegan,  GOUDG 
Mr A J M  Shaw, G l KXX 
Mr S Turner, G l PPA 
M r  P Neades, G 1 YFC 
M r  M Carrington, G3EWE 
Mr R G Street, G3TJA 
Dr D L Tunn icliffe, G4BCA 
Mr APL Ha l l ,  G4CYE 
Mr R D Oldroyd, G4J FV 
Mr C Sanders, G4KCM 
Mr D J  Mclaugh l in ,  

G4RGH 

M r  T L Mil ls,  G4RQA 
Mr D J  Rainer, G4VTQ 
Mr P Hard ing, G4WUQ 
Mr L L Jordan,  G6GXE 
Mr D J  Pow, G6POW 
Mr A J Bennett, G6YTW 
Mr J B Whistlecraft, 

G7LXT 
Mr S Butler, GSEQY 
Mr P Leach, GSNSS 
Mr J D Bishop, GSOYY 
Mr S J Hopkins, G8PXB 

Mr REA Burn i ngham ,  
GSU N P  

M r  C Wal l ,  G M l KH U  
Mr G Salvadori, Kl4VTV 
Mr P Bowker, MOCAL 
M r  R E Ropinski , MOICU 
Mr K Gamble ,  MOKIG 
Mr G Rowberry, MOTXD 
Mr R Vickerstaff, M l ADT 
Mr W B H i l l ,  M l BKF 
Mr M R Stephens, 

M l MBZ 

M r  D Bambro gh, 
RS30485: 

Mr D Stagg. RS304873 
Mr S Pow, RS304892 
Mr A Edwards RS304899 
Mr A J Street. RS304908 
Mr C Peace, RS304936 
Mr S Johnston, RS304986 
Mr S El lerton ,  RS304989 
Mr F A  Procom A. S, 

RS92240 
Mr J Martinsson. SM5COI 
Mr P Solly, VE3AD 
Mr H Doornbos, VE3 HED 
M r  J Charlton, VE3NJC 
M r  J Farnel l ,  VK6JF 
Mr H Rees, W5J H R  
M r  S Porter, WA6TPR 
Mr D Hal l ,  Z L201 
M r  D Duck, Z L4CDG 
Mr R McNei l l ,  Z L41G 

M r  J T Maguire, M3XTM 
Mr G P Sheppard, M6BUJ 
M r  G Haynes, M6GVP 
Mr S Day, M6HES 
M r  M W  Taylor, M6HMS 
M r  W Jones, M610K 
M r  T Darra h ,  M IO H RV 
Ribble Va l ley RAYNET 
Group,  MQORVR 



Special Event Stations Focus 

GB6TSF. Riviera ARC wi l l  be attending the Torbay Steam Fa i r  on 1 & 2 August, operating 
40m and 2m but other bands may be used depending on band cond itions. 

GB2BRS. Felixs owe & District ARS wil l be putting on a special event station to celebrate 
the 751h Anni  ersary of the Battle of Brita in .  The station wi l l  be located at Bawdsey Radar 
Station, on he Suffolk coast, wh ich was the home of wartime radar. The event wil l take 
place on 2 August, with activity main ly on H F. Further deta i ls on QRZ .com. 

GB4BHL. Riviera ARC wi l l  be taking part i n  Lighthouses on the Air  on 15 August using 
GB4B H L  from the Napoleonic Fort at Berry Head with k ind permission from Torbay 
Coast & Countryside Trust. 

GB2BB. South Essex ARS wi l l  be operating a specia l  event station at Bradwell Marina ,  
Waterside Road ,  Bradwel l  on Sea CM07RB on 2 7  August as part of the RAF B radwell Bay 
Memorial Flypast. The station wi l l  be operating from l Oam to 4pm.  There a re other fam i ly 
attractions at the event. More deta i l s  from Dave Speechley, G4UVJ on 0 1 268 697 978. 

GB4STS. There wi l l  be a special event station at St Saviours Church ,  B rookwood , Woking 
GU24 OAS on 1 2  Septem ber as part of the Brookwood on the A i r. The day coincides with 
Churches on the Ai r. If you're i nvolved in amateur radio or th i nk  you r  chi ldren m ight be 
interested , do bring them a long on the day; there wi l l  be an educational and fun aspect 
with i nteractive displays, 'communication' related crafts and rad io based coding/decoding 
chal lenges. There wi l l  be a selection of rad io equipment, inc luding VHF/U HF for local 
contacts, HF for longer d istance and a i rcraft & satell ite tracking. Tea ,  coffee and cakes wi l l  
be ava i lable throughout the day. Any l icensed (or  learning) amateur radio operators in the 
area who wish to get involved should please get i n  touch with Mark ,  MOMXC by e-ma i l  to 
G B4STS@brookwood .org .uk  and deta i ls w i l l  be posted at www.brookwood .org. uk/gb4sts 

International Air Ambulance Week 
Taking place from 1 9  to 27 Septem ber, the i ntention of this event is  to help support 
the many donation-funded flying medical services around the world .  By operating you r  
special event station du ri ng a t  least some of the 9 days you can help raise funds for 
these services. 

The primary ru le is that no radio amateu r  should accept any donations d i rectly 
as donations and offers of fund ing should be made d i rectly to whichever service you 
nominate when you complete the registration form to take part in the event. Registration 
wil l  be mandatory and al l  stations taking part wil l  be issued a registration number that 
wi l l  be l isted on the website. I nc luded in the l ist, a longside each registered station, w i l l  
be a cl ickable l i nk  enabl ing d i rect donations to be made. On ly donation-supported flying 
medical services a re appl icable, whether part or entirely donation funded . The location of 
the special event station wi l l  be anywhere you choose to set it up - club,  home or, if you 
can manage the perm issions to do it, a publ ic place. It is you r  choice whether you apply 
for a special event ca l ls ign, or s imply operate under you r  own .  The registration facil ity w i l l  
remain open unti l  the end  of  the event each year. See www. rad io-amateu r-events .org/ 

Sussex Rally 2016 
Bu i ld ing upon the success of 
SERF2 0 1 5 ,  the Sussex Electron ics 
and Rad io  Fa i r  2 0 1 6  is  going to be a 
two day event. The Eastbou rne Sports 
Pa rk is booked from the even ing of 3 
J u ne to the even ing of the 51M. SERF 
2 0 1 6  w i l l  i nc lude the  fie lds to  offer 
those who wish to camp ,  or br ing 
a long their cam pervan o r  motorhome 
to setu p for the weekend .  
Further deta i l s  may be found at  
www.serf. org . u k  

New antennas 
Martin Lynch 
& Sons has 
installed 
another new 
antenna on the 
new showroom 
in Staines. 
There is now 
a C i ra Professional M id i -Loop 80-20m on the 
roof a longside the other amateur rad io aeria ls .  
The photo shows the i nsta l lation taking place, 
fortunately in n ice weather. www. hamradio.co .uk  

News 

BATC in Europe 

More than 200 radio amateurs visited the 
British Amateur Television C lub ( BATC) stand 
at Ham Radio, the international amateur 
radio exh ibition in Friedrichshafen, Germany. 
It was a very busy and worthwhi le  th ree-day 
event promoting both amateur television and 
the BATC. Enthusiasts from across Europe, 
and beyond,  were shown demonstrations 
of the latest reduced bandwidth d igital 
television ( RB-TV) project with many 
commenting on how impressed they were 
with the M PEG-4 picture qua l ity using just 
500kHz bandwidth. The new USB tuner 
project M in iTiouner demonstrated by F6DZP 
a lso created a lot of interest. 

The BATC shop enjoyed a brisk trade i n  
items and  c lub treasu rer and  'ace salesman' 
Brian Summers, G8GQS used the event to 
help boost the club's membersh ip to more 
than 950. 

Training Academy 

H/\M Pl/\DIO 
Tfl/\ IN ING 
/\C/\DEMr 

M L&S is pleased to announce a brand 
new tra in ing facil ity at the i r  new location 
in Sta ines, M idd lesex. Supported by the 
Echelford & Wey Va l ley rad io c lubs ,  Ham 
Radio Tra in ing Academy (H RTA) is on the 
first floor of Wessex House and is kindly 
sponsored by Yaesu M usen , Japan .  

I n itia l ly offering tra in i ng for the 
Foundation and I ntermediate l icences, the 
course wi l l  be run by two very experienced 
l icenced operators together with a sen ior 
engineer from M L&S. In add ition , the new 
venue wi l l  be ru nning workshops with at 
least a four-part series of lecture streams 
over the next twelve months. 

I f  you are interested in enro l l i ng for 
tra in i ng at the new Academy, please see 
www. hamradio.co . uk/tra in ing. Cou rses start 
in September 2 0 1 5 .  

1 1  



1 2  

News 
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To help make it even easier for people to get started i n  
amateur rad io, Essex Ham has  launched Foundation 
On l ine, an on l ine cou rse designed for those looking to 
study from home at the i r  own pace, or to get a feel for 
the Foundation syl labus before joi n i ng a course run by 
a local c lub .  

The course is sp l i t  i nto n i ne modu les , fo l lowing 
a long with the RSGB's Foundation Licence Now! 
book and is a m ixtu re of on l ine video tutoria ls ,  guided 
lessons and pri ntable materia l .  Each module ends with 
a short test to help make sure lea rners a re on track, 

and help is ava i lable as may be requ i red. 
Fou ndation On l i ne is free. It's not substitute for Foundation cou rses la id on by cl ubs, 

and it 's hoped that learners wil l  sign up and use the on l i ne cou rse to cement the i r  
understand ing of the Foundation syl labus as they progress. Practical assessments wi l l  
sti l l  have to be completed i n  the presence of a registered assessor, and learners wi l l  
need to take a test at an exam centre as norma l .  The course w i l l  a lso offer c lubs not 
able to run Foundation tra in ing a 'd istance learn i ng' opportunity. 

For more deta i ls ,  go to www. hamtra in .co. uk  

Professor Chris Budd OBE,  G4NBG 
Professor Chris Budd , G4N BG has been awarded an OBE i n  the 
Queen's Bi rthday Honors List for services to science and maths 
education. He has been a rad io amateu r  and RSGB Member s ince 
h is teens, when he was introduced to it by his grandfather who held 
a l icence in the 1 920s and was a rad io scientist during the war. Chris 
was active first under G80PB and then G4N BG and,  as a student, 
was President of G6UW, the Cambridge Wi reless Society. He was a 
member of the Stevenage & OARS and then (working at Marcon i )  of the 
Chelmsford ARS. 

Professor Budd joi ned the U n iversity of Bath i n  1 995,  has publ ished 
over 1 00 research papers, raised over £5m in resea rch funding and 

founded (and sti l l  runs) the U niversity's MSc i n  Modern Appl ied Mathematics. He is a lso the 
creator of Bath Taps i nto Science, a major hands-on science festiva l that has won several 
national prizes in the 1 4  years it has been runn i ng. The week of events a ims not only to show 
students and fami l ies how the science and maths that they learn at school can be appl ied to 
the wider world, but a lso to inspire them to want to become a scientist or mathematic ian .  Many 
rad io amateurs have been i nvolved i n  organ ising various activities at this event over the years. 

H is pa rticular interests with i n  amateur rad io are 2m SSB operation;  l i nk ing a mateur radio 
with young people; the Raspberry Pi and amateur rad io .  

Ofcom Satellite Spectrum 
Ofcom has publ ished a statement givi ng effect to pol icy decisions to extend Recognised 
Spectrum Access ( RSA) for Receive-On ly Ea rth Stations ( ROES) to two new frequency 
bands.  RSA a l l ows Ofcom to take i nto accou nt, with i n  nationa l spectrum plann ing, the use 
of freq uencies used for the reception of services that do not need to be l icensed . In th is 
i n stance, it relates to 'receive-on ly earth stations'. These a re ground based term i na ls  that 
a re used to receive signals from meteorological sate l l ites, earth exploration sate l l ites and 
space missions,  but do not transm it .  

Th is document sets out that Ofcom has given effect to thei r decisions,  extend ing RSA 
for ROES to the 7 .85  - 7 . 90GHz and 2 5 . 5  - 2 6 . 5GHz  bands.  The Statutory I nstru ments 
that they made on 1 8  J u ne come i nto force on 1 0  J u ly and a re ava i lab le on the 
Government's legislation .gov. uk  website. 
Deta i Is a re at http ://sta keholders.ofcom . org .  u k/consu ltations/rsa-ea rth-stations-statement/ 
statement7utm _sou rce= u pdates&utm _med i um =emai l&utm _ca mpa ign = rsa-roes
statement-j u n  1 5 .  

.. t.:11 
Nine CAS-3 
satellites 

N ine sate l l ites, designated 
CAS-3A to CAS3 i ,  with 
payloads operating in the amateu r  bands, 
are expected be launched on 20 J u ly from 
Ta iyuan on the new CZ-6 rocket. The 
Chinese amateur sate l l ite group CAM SAT 
says that six of the sate l l ites, CAS-3A to CAS-
3 F, a re equ ipped with substantia l ly  the same 
amateur rad io payloads. This comprises 
a 20kHz bandwidth 435!145MHz 
l OOmW l i near transponder for SSB/CW 
commun ications, a CW tele111etry beacon 
and an AX.25  1 9 . 2 k/9 .6k  bps G MSK 
telemetry downl ink .  CAS-3G has 9k6 G MSK 
AX25 down l i nks on 1 45MHz and 437MHz; 
CAS-3 H  carries 1 45MHz APRS, an FM 
transponder and a 437MHz CW beacon 
wh i le CAS-3i has a 9k6 FSK telemetry 
down l i nk  on 437M Hz.  

Ray Aldous MBE, 
GSCBU 
Ray Aldous, G8CBU was 
awarded the MBE in this 
year's Queen's Bi rthday 
Honours List for h is 
service to Scouti ng. 

Ray became interested 
in  radio whi lst he was a 
student at Luton Technica 
College. He and Rupert, 
G3KKT, who is now the Secretary of the RSGB,  
were close friends and neighbours and they 
were introduced to rad io by B1 G reen, G3QG . 

Ray joined the RAF in 1 9 5 1  as a wireless 
mechanic and was posted o Egypt. It was 
whi lst there that he became a eader in the 
Scout movement. After leaving the Service, he 
conti nued as a leader with tne 7th Luton troop, 
were he had been a Scout in h is youth. 

H is interest in radio was re-kind led when 
he accompanied his Scouts to the 1 966 JOTA 
station in Luton. Two years later he gained his 
amateur l icence. This gave h im the opportun ity 
to introduce radio into his everyday Scouting. 
Stations were put on for District and County 
camps, cou rses run for Scouts to ga in their 
Communicator badge and,  of cou rse, JOTA, 
which gave the troop a lot of publ icity in the 
local press, raising the profile of both Scouting 
and amateur radio. 

Ray has been involved in JOTA since 1 966 
and, over the years, has i nspi red a number of 
Scouts and leaders to become licenced and a 
few amateurs to get i nvolved with Scouting. 
Ray has been a long standing member of the 
Worked All Brita in group, often to be heard on 
their 40m net. 



BRITAI N'S H I ELD 
AND THE DEFEAT OF THE 

LUFTWAFFE 

Britain's Shield: Radar and the Defeat of the Luftwaffe 
By: David Zimmerman 

The story of Radar is one of the most intriguing of WWI I .  Britain's Shield: Radar and the Defeat of 
the Luftwaffe, sets out to explain the breakneck speed of the development of Radar in the face of an 
impending war and the ongoing showdowns between scientists and politicians. It goes on to explain 
its integration into Britain's air defences and the technological development of Radar during the war. 

The development of the system in just five years is one of the most remarkable scientific and 

technological accomplishments of the twentieth centu ry, as is the creation of the radar defences 
and its integration into the nation's air defences. The individual bravery and skil l  of the Battle of 
Britain pi lots and the fighting qualities of their aircraft would have been in vain if they had not been 
part of a highly complex and sophisticated air defence system based on radar. This book looks 
at the development of the technology from the sound mirrors of the inter war years through to 

the battles between the Air Ministry's key scientific advisor Henry Tizard and the critical, cranky 
physicist Frederick Lindeman and even reappraises Winston Churchi l l 's role in its development. 

Britain 's Shield: Radar and the Defeat of the Luftwaffe shows how a small group of scientists, 
engineers, airmen and politicians accomplished this technological m i racle and helped win WWI I .  

Britain 's Shield: Radar and the Defeat o f  the Luftwaffe i s  for anyone interested in  how science 

helped win the Battle of Britain and many will find it difficult to put down. Thoroughly recommended, 
this book provides a genuine sense of one of the first, greatest examples of the mil itary use of 
modern electronic technology. 

Size 1 24x1 98mm, 352 pages, ISBN: 9781 4456 0859 4 
Non Members' Price: £1 2.99 
RSGB Members' Price: £9.99 (23% off) 

Radio Society of Great Britain WWW.rSgbshop.org 
3 Abbey Court, Priory Business Park, Bedford, MK44 3WH. Tel :  01 234 832 700 Fax: 01 234 831 496 
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In the marketplace this month 

H E I L  HEADSET 
Hei l  have a new si ngle side, switchable headset for 
hand held radios with in - l ine PTT out that was fi rst shown at 
the Dayton Hamvention. It's ava i lable for learn , Kenwood/Baofeng 
and YaesuNertex radios to sta rt, with others to follow. It has a 
reversible earpiece for left or right orientation , flexible gooseneck 
mic boom, adjustable headband and in- l ine PTT with a lapel c l ip .  
I t  comes with a reta i l  price of £34 .95 inc VAT. www.wsplc.com 

N EW ANTEN NAS 
There are two new products now ava i lable from MOCVO 
Antennas, the DL- 1 0  and the DL- 1 0/A. These a re a imed 
at the QRP enthusiast and home constructor. 

The DL- 1 0  is a l OW dummy load and a 40dB 
attenuator enabling d i rect connection of a transmitter 
under test to equipment such as an osci l loscope, 
frequency counter, power meter or other item that 
requ i res a low voltage I power i nput. The frequency 
range is from l-200MHz.  

The DL- 1 0/A, on the other hand, does not  i nclude 
the l OW dummy load and so can be used to attenuate 

output power for connection to any test 
equ ipment with a 500 resistive i nput 
or to an antenna for QRPP work (mW 
instead of watts) .  
More deta i ls a re on l i ne at 
www. mOcvoantennas.com 

LOOP ANTENNA 
The Ci ra Mazzoni Baby Loop is a 1 m loop with conti nuous coverage from 
6 .6MHz to 29.SM Hz. It can be used on a balcony or the roof and comes 
ready to use with mast c lamp. The loop is made of 50mm a l umin ium tub ing 
and both ends a re welded onto the socket, with zero screw connections so 
no contact resistance . The tun ing capacitor is not a s imple va riable capacitor 
but a huge variable plate capacitor fabricated out of a l um in ium ,  with an a i r  
d ielectric. Both plates a re a lso welded d i rectly to  the  loop and a re virtua l ly 
indestructible on h igh power. The distance between the plates is 1 4mm on the 
smal lest Baby-Loop a ntenna .  A weather resistant actuator opens or closes the 
loop and thus tunes the plate capacitor. Capacitance can be varied by the motor 
and can be adjusted to ach ieve best SWR via a control un it in your shack. The 
automatic control u n it has a tun i ng c i rcuit i nsta l led and is operated via a sma l l  
keypad :  just enter the desi red frequency, wa i t  a few seconds for automatic 
tun ing of the a ntenna and go. The cu rrent frequency and SWR is shown on the 
LCD d isplay. Maximum power load is 250W continuous with the automatic 
control unit .  Ava i lab le from 
stock. M L&S a re the sole 
d istri butors of C i ra Mazzoni 
Loops for U K  & I re land -
see www. hamradio.co . uk  

FLEX MAESTRO 
The new Flex Maestro from FlexRadio was d isplayed 
for the first t ime on thei r  stand at Dayton and aga i n  i n  
Fried richshafen.  Fi rst U K  del iveries of  th i s  control console 
for the Flex-6000 a re expected at the end of 2 0 1 5 .  It is an 
i ntu itive, plug-and-play control console that d i rects operation 
of any FLEX-6000 Signatu re Series transceiver without need 
of a trad itional PC. The Maestro has a h igh defi n ition 8 i nch 
touch d isplay with ergonomica l ly designed controls for ease 
of use. The most frequently used rad io controls a re d i rectly 
at you r  fingertips and designed to m in im ise hand motion 
for the most common operations. Li ke modern phones and 
tablets, capacitive touch control is provided on the large LC 
d isplay for pan ,  zoom,  tune, and menu operation. You can 
mon itor the bands or work DX from anywhere as it is easy to 
ca rry, pack or go mobi le.  The price is expected to be a round 
£900. See www.hamrad io.co. uk  



ICOM IC-785 1 H F/50MHz TRANSCEIVER 
learn has launched the latest generation of 
their high end HF transceiver, the IC-785 1 .  
I t  incorporates a new local osci l lator design 
that util ises a d i rect digital synthesiser (DOS) 
and a phase locked osc i l lator, an optimised 
roofing fi lter and enhanced spectrum scope. 
This new local oscillator design reduces 
phase noise and achieves a reciprocal 
mixing dynamic range of l l OdB .  The 
l . 2 kHz optimised roofing filter overcomes 
the gap of a narrower roofing fi lter in an up-conversion receiver and greatly improves in-band 
adjacent signal performance. Other radio highl ights include USB-enabled click and enhanced 
PC contro l .  When combined with the optional lcom RS-BAl software, the IC-785l 's i nternal 
server promotes remote base station operation. The radio can connect d i rectly to a router and 
does not requ i re a second computer for audio or r ig control . The IC-785 1 also has a +40d Bm 
3rd order intercept point, 200W output power at fu l l  duty cycle and more. The radio is 
ava i lable to order from all authorised lcom amateur radio dealers with a suggested reta i l  price 
of £9,000 inc VAT. See www. icom-uk.co .uk  

ENCLOSURES WITH H EAT FINS 
The latest add ition to the 1 455 series of  extruded 
a lum in i um enclosures from Hammond Electron ics 
is the 1455 N H D  that features six integral heat 
d issipating fi ns in  the extrusion profi le, provid ing 
enhanced cool ing capab i l ity for when h igh thermal 
loads a re expected from the housed equ ipment. 
Designed to house PCBs and d iscrete components, 
the 1 455N H D  is sized to accept the popu lar  1 00 x 
1 60mm single Eurocard , which mounts horizontally 
i nto one of seven slots in the body of the enclosure .  
The two piece body has a removable plate i n  the 
base that gives good access to the i nterior, and 
both the top and base have large flat a reas that give 
plenty of room for com ponent mounting. Also extruded into the body are six i nternal 
and two external T Slots runn ing the length of the enclosure. The external slots accept 
two removable mounting flanges for easy wa l l ,  shelf or bu lkhead mounting; the internal 
ones can be used for mounting components using fixings that slide i nto the slot. The 
enclosure is avai lab le with a clea r or black anod ised fi n ish .  
See www.hammondmfg.com/ 1 455 N H D . htm 

N EW BOOK 
SDR Kits has publ ished Measurements with the DGSBSAQ VNWA 213 Vector Network 

Analyzer, the Engl ish language version of Gerfried Pal me's popular Step-by Step Guide for 
Beginners. The 1 65 page book featu res 28 guided measurement examples using easy to 
follow text and graphics, and is written for those wanting an introduction to the many uses of 
the versatile low cost DG8SAQ Network Ana lyzer. 

Chapters include Basic Settings, Cal i bration Standards & Settings, Reference Planes & 
Phase, Sm ith Charts, S-Parameter Test Set, Ampl ifier Measurements, Antenna Matching, 
Phase Angle, Wave Resistance and more. 

Further information about the book, includ ing a fu l l  table of contents and sam ple pages, is 
ava i lable from the author's website www.dh8ag.de. 

The book is avai lable from www.sdr-kits. net and costs £25 + shipping. 
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SOR TRANSCEIVER 
M L&S a re pleased to announce another leading edge 
SDR product from Expert Electron ics in Russia .  The 
SunSDRl Pro is a very compact SDR transceiver 
covering 1 60m to 2 m .  This device works 
with a PC via Ethernet ( LAN) or via Wi-Fi . 
The receive path is based on the d i rect 
conversion principle, the transm ission path 
on the d i rect synthesis principle. Reta i l i ng 
at £ 1 599.95,  the SDR2 Pro is ava i lable 
from M L&S Ltd . www. hamrad io.eo. uk/sunsdr2 

New Products 

WATERS & STANTON WEB STORE 
Waters & Stanton has just launched a 
brand new, fu l ly responsive web store 
and a new website that is fu l ly responsive 
when browsing via your mobi le, tablet or 
PC. Responsive websites are the next
generation step in e-commerce solutions 
and the new website will provide a much 
more fluid experience for customers. 
The new site is not populated with a l l  
products as yet, a lthough dozens a re 
being added dai ly. Fu l ly i nteractive 
del ivery management systems are also 
being added , which means customers wi l l  
receive tracking information from logistics 
partners at a lmost that same time as the 
order button is pressed . http://wsplc.com/ 

I MORSE APP 
Graham Jolley, G4BUF has written a 
Morse app named Morse I ntercom .  It 
started out as a way of getting h is Morse 
speed back up but he soon rea l ised there 
were severa l rea l ly good apps a l ready out 
there to do that. What d idn't appear to 
be avai lable was a Morse app that would 
a l low users to communicate in  Morse over 
networks to enable l ive practice. Using the 
app you can send Morse to, and receive 
Morse from ,  other users of the app. One 
setting is 'One to Severa l '  and that means 
that only a restricted group of users 
hear you r  transmissions and you on ly 
receive messages from members of that 
restricted group, which could help groups 
to practice without going on the a i r, 
especial ly in the early stages of lea rn i ng. 
It 's free and can be found in  most app 
stores or go to tinyur l .com/morseapp 

N EW COM M U N ITY WEBSITE 
Programming radios can be a bit daunti ng 
so a new website has been launched to 
share memory files for radios. With most 
modern radios programming is done by 
the PC, for many it is a dark a rt and 
pre-programmed fi les a re needed. 
Memory files for various radios and 
updates wi l l  be avai lable .  As the 
site grows it is hoped that it wi l l  
become a global porta l for 
memory fiies. Go to 
www.codeplugcentra l .co .uk 
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Feature 

Mills on the Air 20 1 5  
Reports from clubs taking part and 
showing amateur radio to the public 

Stella talking to a South African station from 
Davy Down Pump House. 

GB2DD. Members of Thurrock Acorns ARC 
operated from Davy Down Pump House. 
During the course of the day, the club 
had th ree stations operating and, using 
G B2DD ( Davy Down) ,  made contact with 
other radio stations located at d ifferent 
monuments a round the UK .  One of the 
early contacts estab l ished was with another 
pumping station located in Somerset. I n  
tota l a round 60 contacts were made du ring 
the day to stations located both i n  the U K  
and overseas. The countries contacted 
i ncluded South Africa , Ita ly, Poland,  France 
and Belgium with the remainder with i n  
the U K. Visitors were encouraged to  send 
greeti ngs over the air whenever possible. 
The chai rman ,  Nick,  G4HCK, said that the 
day had been a huge success and he was 
del ighted at the number  of contacts made, 
al l  which were designed to raise the name 
of the Davy Down Pump House. 
N ick, G4HCK 

GB2DWM. H unti ngdonsh i re ARS was 
granted permission to operate GB2DWM 
from Du loe Tower M i l l ,  Eaton Socon. The 
advance pa rty a rrived on the previous 
Friday even ing to erect the main tent and ,  
despite dodging the odd heavy ra in shower, 
everything was ready for the big event. 

On Satu rday, Tea m  One worked on the 
tent a rea by setting out the tables, cha i rs ,  
electric supply and the a l l  important kettle 
and brew kit, then moved onto to the rad io 
equ ipment and a l l  the necessary logsheets, 
cal lsign i nfo, notepads and pens. The c lub 
was fortunate to be able to set up two 
stations in the tent area, one for HF operation 
and one for H F  and VHF  uti l is ing the club's 
learn IC-7200 and the Yaesu FT-897D.  

(Top & above) Huntingdonshire ARS operating 
GB2DWM from Duloe Tower Mi l l .  

Team Two went about setting up the 
G5RV and mast i n  the large front garden, 
attach ing one end to the antenna to the 
top of the Tower M i l l  via a rope, which the 
owner ki ndly lowered down and retrieved 
once the rope was secured to one end of 
the antenna .  They also setup station two, 
a tri pod telescopic mast that had a X-50 
col l i nea r mounted on it for VHF/U H F  work, 
fi na l ly a 6m fish ing pole antenna for the 
FT-897 D to operate on H F. 

The fi rst QSO took place at 9 .25am for 
station one and 9 .30am for station two. 
There followed a manageable stream of 
cal ls with G l KWF on the mic with G6LSB 
logging until Cl ive, G3 LKQ arrived and 
plugged i n  h is key and we went over to CW. 
The rig developed a fault when transm itting 
and would just shut down,  so out came the 
spare, an FT-450. 

On Sunday the fi rst ca l l  was logged at 
8 . 25am with Steve, G l KWF at the mic 
aga in  with Stuart, 2EOTMC logging. Various 
members took over at logging and operating 
to keep the station going. 

At the end of the day a debrief took place 
with the owners, Steve and Sara h .  A token 
of than ks was presented and a cake as it 

was the 200th year si nce the m i l l  was bui l t  
and a lso Sarah's bi rthday. They have agreed 
to let us operate aga in  on site in 20 1 6 .  

A round u p  of the activity i s  that we 
netted nearly 300 QSOs that i ncl uded 44 
m i l ls plus stations in the U K  and Europe; 
the nea rest station on H F  was in Eaton 
Socon ( less than a mi le  away) , the furthest 
was in D imitrovgrad in East Russ ia ,  some 

2033 mi les away! On VHF 
SSB we worked a station i n  
Eaton Socon one m i le away, 
the furthest was Mow Cop 
near Congleton plus a brace 
of stations in Kent; on VH F 
we worked a 2 EO in Hatfield 
and G BOBWM Br i l l  M i l l  i n  
Buckinghamshire ,  a l l  from 
that col l inear: what fun !  

Tha n ks to G l KWF, 
MOVTG , G3LKQ, G3KLE,  
G3N KQ, G 7 KJW with 
G3LWJ , G8AKL, G8BKG, 
2 EOTMC and G7D IU  

without whose support and  dedication we 
could not have put on the SES. 
David ,  2EODIP 

GB2WM. H i lderstone Radio Club has 
been busy with two special event stations 
recently, one of which was for M i l l s  on the 
A i r. The members enjoyed the weekend 
at the White M i l l  in Sandwich using the 
cal lsign G B2WM . I t  was bui l t  in 1 760 
and sti l l  has most of its origi na l  wooden 
machinery. I t  was a special weekend 
for the m i l l  with baking and brewing 
demonstrations and si ngers. 
John H islop 

H i lderstone RC operators at the White Mil l  
special event, not forgetting little Isabella of 
course! 

G B2AW M .  At the B ra intree ARS meeting 
on 4 May we focused on plann ing for the 
M i l ls  on the Air weekend . Once aga i n  we 
had been i nvited to operate from Alderford 
Water M i l l ,  nea r Bra intree. We decided to 
make some changes to, hopefu l ly, improve 
the station performance. To be able to 
operate from a restored and working water 
m i l l  with such an i nterest ing h istory is 
i ndeed an honou r. Set up was on the Friday 
and the station com prised of a 30ft mast 
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G BOSB M .  South Bristol ARC 
has taken part i n  M i l ls on 
the Air si nce 2 0 1 2  when we 
capital ised on the ind ividual 
efforts of members David ,  
G7BYN and Don ,  GONQJ 
(SK) to organ ise a c lub 
event. After test ing local 
venues, David and Don 
settled on Sa ltford B rass M i l l  
on the River Avon between 
Bristol and Bath . 

This year the m i l l  was 
to reopen to the publ ic 
following nearly two years 
of closure whi lst volunteers 
and Bath and North East 
Somerset Counci l  restored 
and repai red the M i l l  
following damage caused by 
a fal l i ng tree. I nteresti ngly, 
the Doomsday book records 
a mi l l  on this site. 

The station comprised 
learn IC-706Mkl  H F  

Braintree & OARS set u p  GB2AWM at Alderford Water Mi l l .  

multi mode transceiver fed 
via an SGC auto ATU and 
ladder l i ne to a 70' doublet 
antenna at about 20' above 
ground fed . Power was 
suppl ied from a 1 2V leisure 

topped by a 2/70 col l i near. The mast a lso 
acted as the centre for a 40m d ipole .  The 
HF station was the c lub's IC-746, with 
VH F attached to our FT-897 .  A tota l of 
1 1 0 contacts were made, of which ,  
36 were m i l ls  and two of those were i n  
Hol land .  As  Alderford Water M i l l  was open 
to the publ ic ,  the i nterest in what we were 
doing was qu i te keen .  

For me ,  the h ighl ight of the  weekend 
was the sound of the m i l l  wheel turn i ng 
and the sound of the wooden teeth (not 
my teeth) mesh ing to d rive the m i l l i ng gear 
whi le you were ta l king to another m i l l .  A 
most relaxing sound . 
Tony, GO IAG 

battery ensuring that David , G7BYN would 
at least be able to start h is  van at the end 
of each day's operation and get home. The 
antenna was supported by two a lum in ium 
flag poles, one strapped to the m i l l 's fence 
and other guyed i nto a freestand ing position 
on the open ground adjacent to the m i l l .  
The choice o f  a balanced horizontal a ntenna 
close to the ground has proven to be most 
effective in rad iating a signal beyond the 
confines of our river va l ley using NVI S  type 
propagation. 
One of the downsides of supporting a 
waterm i l l  is that it is, by defi n it ion, situated 
a longside a waterway, which in turn is 
usual ly at the bottom of a va l ley. 

Satu rday's operation was undertaken 
by David ,  G 7 BYN , Andy, G 7KNA, J u l ian ,  
MOJCE and Eddie,  MOLJT and we i n it ia l ly 
set out to bag the 1 0  m i l ls requ i red to 
qua l ify for the events certificate and so 
operated more in ' hunt and pounce' mode. 
H istorica l ly, we have a lways achieved 
the necessary number of contacts and 
usua l ly present the mi l l  with a copy of our  
certificate. I n  our first hour  we managed 
to work 5 other m i l l  special event stations 
a long with a couple of other non m i l l  specia l  
event stations. We stuck to 40m SSB and 
successfu l ly worked a l l  over the country and 
into near  European countries. The Dutch 
are usual ly pa rticu larly active for th is event, 
having a significant number of windmi l ls  at 
their d isposa l .  Although there were many 
good and i nteresting contacts, one that 
sticks i n  the mind is with Declan who was 
operating E l l OO M FA, a commemorative 
station for the Lusitania , the Blue Ribband 
l i ner sunk off the coast of I re land on 
7 May 1 9 1 5 . 

On Sunday, Eddie was replaced by Mark ,  
M6FKV who had only passed h is  Foundation 
exam with the club less than a fortn ight 
before the event. Despite this he happi ly 
took over the mic and proceeded to work 20 
or so stations on Sunday afternoon .  
Andy, G 7KNA 

GBOETM. This year, owing to renovation 
work bei ng carried out on Eling Tide 
M i l l ,  Waterside New Forest Radio Club 
was unable to operate at the actual m i l l .  
However, with kind permission from the 
Commodore, our c lub was a ble to set up  
G BOETM in  the neighbouring E l i ng  Sa i l i ng 
C lub ,  which shares the mi l l  bu i ld ing. The 
rad io c lub's G5RV aerial was set up outside, 
with the k ind cooperation of the sa i l i ng c lub .  
The earl iest su rviving reference to E l ing 
Tide Mi l l  appears i n  the Domesday Book, i n  
1 086 AD and ,  over the  centuries, it has  had 
to be rebui l t  many times. We bel ieve the m i l l  
is the  on ly  fu l ly working and productive tide 

David, G7BYN operating GBOSBM at Saltford Brass Mi l l .  The interior of Sa ltford Brass Mil l  showing a mock up of the rolling mi l l .  



Alan, G3TPV using his Morse key ski l ls, Dave, 
2EOJ H D  and Tim, G4YVY at Ealing Saling Club. 

mi l l  i n  the UK, harnessing the power of the 
tide to grind wheat i nto wholemeal flou r. 

G BOETM was set up in the sa i l i ng 
c lub and run by Tim ,  G4YVY and Robin ,  
GOOSG , with transportation assistance 
from Tony, G6MNL .  During the weekend,  
c lub members and other amateurs visited 
the m i l l  and helped to operate the station ,  
i nclud ing Dave, 2 EOJ H D ,  Alan ,  G3TPV 
who used his Morse key ski l ls to advantage, 
Rhod ri ,  2 EOCZT and Tony, G6MNL .  The 
c lub's G5RV aeria l ,  stretched between 
the sa i l ing cl ub's mast and a radio c lub 
mast, was fed by an FT-757 GX Mk l l  
transceiver ba refoot. On 40m ,  i n  spite of 
the large number of competing stations, 
1 27 successfu l contacts were made with 
UK and European amateur  radio stations, 

./ 

GB2GW was operated from Gleaston Water Mi l l .  

i ncluding Guernsey, Northern I re land,  
I reland , Germany, France, The Netherlands, 
Switzerland and Poland. There was a 
last flurry of activity as the t ime to close 
the station down approached , so that 
unfortu nately, some amateu rs may have 
been disappointed. 

Everyone i nvolved agreed that hold ing 
the event i n  th is  maritime setting had been 
well worthwh i le  and great fun .  
Rod, G6LVJ 

GB2GW. Furness ARS operated G B2GW 
and took part in the annual M i l ls  on the Air 
weekend from G leaston Water M i l l ,  nea r 
U lverston .  The m i l l  and adjacent bu i ld ings 
have been restored by the cu rrent owners, 
M i ke ,  G8ALE and Vicky B rereton ,  to provide 
publ ic access to a working water corn m i l l .  
C l ub  members operated on  40m using a 
TS-570 and a delta loop antenna ,  which 
is permanently i nsta l led at the m i l l .  Band 
cond itions proved to be reasonable and 
a tota l of 1 90 QSOs were made over the 
course of the weekend, i nc lud ing 45 other 
m i l l  stations. 

The QSO breakdown was: UK m i l l s  40, 
Dutch m i l ls  5, other GBs 4 ,  G 96, GM 9, 
GW 9 ,  GI 2, E l  2, Netherlands,  Germany 3 ,  
France 3 ,  Belgiu m  2 ,  other 1 1 .  
Ch ris Leviston 

G B6CW. Stevenage & DARS operated 
G B6CW from Cromer Windmi l l  at Ardley 
organ ised by Rob, G2 BKZ and with k ind 

permission of the m i l l  
helpers, Alan, Robin and  Ken. 

On the Friday afternoon, 
Ron, G4DDX, Marti n ,  
GONJS,  N icolas, M 1 HOG,  
Eddie, G7CYQ and Rob, 
G2BKZ went to the m i l l  
and  set up the  aeria ls .  They 
were able to fix them up on 
the sails of the Post M i l l .  
Alan went to the top floor to 
release the la rge oak beam 
lock and safety cha in so the 
sai ls coubd be rotated . 

The ready-made 80m 
inverted V d ipole and 2m 
beam were fixed to the 
sai l  and this was rotated 
up to the h ighest poi nt; 
two lengths of coax were 
run down to the proposed 
operating positions. The 
beam worked , but the d ipole 
had a wei rd resonance at 
24MHz l  I t  was obvious that 
there was a break on the 
inner of the coax. 

Ron suggested we could 
turn the d ipole i nto an 
inverted L by feed ing the 
outer braid and one of the 
down leads. I t  tuned up O K  

Featu re 

G4DDX operating the station G86CW. 

I 
The sa i l  and antenna/feed attachments for 
GB6CW . 

with a home brew unbalanced Z Match 
on 80 a nd 40 and most of the HF bands. 
(Next year, we wil l hang the aerials from a 
ha lyard , so, if there is a problem , it can be 
fixed without having to turn the sai ls) . 

On the other side of the m i l l ,  Eddie set 
up another H F  d ipole on his Spider-Pole 
and another station was set up by N icolas 
for 2m FM.  

Over the  day we had a few more 
operators visit . The best band seemed to 
be 40m with 80m virtua l ly dead,  save a 
couple of weak QSOs. Eddie made some 
contacts on 20, 1 7  and 1 5  metres. There 
were q u ite a few contesters and special 
cal lsigns being a i red . The weather d idn't 
deter severa l vis itors to the open m i l l  in the 
afternoon.  M uch interest was shown in our  
operations and we expla i ned to them what  i t  
was a l l  about. 

On Sunday band conditions were pretty 
much the same with 40m being the fastest 
runn ing. The overhead power l i nes gave 
us problems at times with buzzing, rasping 
noises, but overa l l ,  the band cond itions 
were good . In a l l  we made 1 65 contacts on 
a m ixture of bands, non contest style and 
thoroughly enjoyed the weekend ! 
Martin,  MOXJ P 
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Top tips when making 
an insurance claim 
What should you do , or not do , when 
making a claim on your insurance policy? 

CLAIMING . Making a n  insura nce 
cla im can be stressfu l at the best 
of ti mes but, if you want you r  
pol icy to pay out, it's important to 
get it right from the outset. Th is 
appl ies whether we are ta l king 
about an amateur rad io i nsura nce 
policy or a general household one, 
the process is s im i lar. 

The c la ims process isn't 
that wel l  known (after a l l  you 
don't expect to have to cla im 
on a pol icy that often) ,  but th is 
lack of fam i l ia rity can lead to 
m isunderstand ings and often 
d issatisfaction with the outcome 
if a cla im gets turned down 
u nexpected ly by an i nsurer. 

It's important to get a c la im right from the outset. 

Here are just a few of the most 
important thi ngs to bear in m ind when 
making a c la im.  

ACT QU ICKLY. Al l  pol icies conta i n  deta i ls 
of when to notify a c la im and this forms 
part of the contract of i nsura nce. Fa i l u re to 
com ply with the notification timescale can 
inva l idate a pol icy. Best advice is to notify 
the broker/ insurer  immed iately you become 
aware of a c la im or a c i rcumstance has 
a risen that cou ld give r ise to a c la im .  
Remember that i f  a n  item has been stolen 
or your property has suffered ma l icious 
da mage you need to report it ,  immed iately, 
to the pol ice as th is w i l l  be a cond ition of 
most pol icies. 

PROVIDE DETAIL PROMPTLY. Notifying 
the cla im i nvolves submitting a degree 
of i nformation .  Beware that without this 
deta i l  the cla im can't be fu l ly va l idated. 
One repeater group had a cla i m  last year 
for storm damage to a mast and antenna ;  
they notified their broker fa i rly promptly of 
the cla i m  but failed to provide any of the 
necessary deta i l  inc lud ing 

• Date of inc ident 
• Location of i ncident 
• Supporting evidence i nclud ing photos 

and purchase receipts 
• Detai ls  of any action that had been 

taken to m in im ise the loss 
• Engineer's report to substantiate cause 

of damage and viabi l ity of repa i r. 

Severa l months later none of the deta i l s  
were forthcoming and th is  length of  delay 
prejud iced the cl ient's position to the point 
where the insurer cou ld refuse to deal with 
the cla im .  One of the benefits of having 
a n  i nsu ranee broker to represent the cl ient 
means that the broker m ight sti l l  be ab le to 
negotiate a settlement with the insurer, but 
this is by no means a foregone conclusion . 

BE CLEAR. Check your cover and submit 
the c la im under the correct head i ng. Be 
clea r on what you r policy does and does 
not cover before you take out the policy 
so that a cla im is submitted appropriately. 
For example, out of a l l  the c la ims for radio 
equipment that have crossed my desk, at 
least half of them have been storm damage. 
I nsurers wi l l  be guided by the Met Office 
for determin ing if there was a 'storm' i n  
the  local ity a t  the time of the damage; i f  
t he  weather that caused the damage to  the 
equ ipment at the time isn't c lassed as a 
storm by the Met Office then that c la im wi l l  
l i kely not  be met as a 'storm' cla im .  Whi lst 
this i n  itself can cause some frustration, 
perhaps more baffl ing is that if the same 
claim is i nstead resubmitted as accidental 
damage ,  the cla im is l i kely to be considered . 
The remedy here is to ensure that you have 
an 'Al l  Risks' policy in the first place and ,  if 
you can ,  check the Met Office records before 
submitting a c la im for storm damage. 

H istorical ly, property was insured against 
specified peri ls such as fire, l ightn ing, 
explosion , earthquake, storm , flood , theft 

and other events specified in the pol icy. 
However, over the years it has become 
common for policies to be a rranged on an 
'Al l  Risks' basis. A l l  Risks does not mean 
that the insured property is actual ly insured 
aga inst every conceivable eventual ity but 
rather it is i nsured aga inst a l l  risks other 
than those that a re specifica l ly excl uded , as 
defined i n  the pol icy. 

SUM I NSURED .  Be aware that the sum 
insu red must be adequate to replace the 
damaged/lost equ ipment with brand new 
equipment. If the sum insured is i nadequate 
then i nsurers wi l l  apply 'Average', which is 
the techn ica l name given to reducing the 
cla im settlement to reflect under insurance. 

GATH ER EVI DENCE. Keep receipts as proof 
of purchase. If you r  equipment has been 
damaged try and take photos at the t ime 
of the damage to show what's happened 
as well as the general scene to show, for 
example,  the weather cond itions or fire 
damage etc. 

PROTOCOL. Contact you r  broker I 
i nsurer before ca l l i ng out someone to fix 
you r  equipment. Depend ing upon the 
c i rcumstances and the amount of the cla im ,  
your  insurer may  requ i re two estimates 
for repa i r  or replacement costs. If you r  
fixed base station transceiver has been 
damaged , say by a power spike, it may 
not be practical to send the rad io to more 
than one special ist firm for quotation. As 
in the case for making prompt notification 
of c la ims,  contact you r  broker or i nsurer as 
soon as possible to d iscuss your  particular 
c i rcumstances as it may be possible to 
agree that on ly one estimate is requ i red . 

T I M ESCALES. Cla ims can take time to 
val idate, negotiate and agree settlement. 
Do not expect claims to be agreed and paid 
immediately. The more paperwork is made 
ava i lable to substantiate a c la im and va lues 
being c la imed , the qu icker it w i l l  be to bring 
the cla im to a conclusion . Typica l ly, a l low 
around 1 month from start to fin ish to settle 
a cla im but this timescale is not defin itive 
and more complex cla ims by thei r  very 
nature may take longer to deal with . 

Amateur radio is a h ighly technical and 
specia l ised hobby with very specific cover 
needs. Navigating these tricky techn ical 
a reas of an insurance policy can be baffl ing ,  
but a specialist broker is there to manage 
the process on your beha lf. South West 
Broking is recognised by the RSG B as a 
specialist insurance broker who can provide 
advice and guidance when seeking this type 
of insurance. 

I f  you have any other questions feel free 
to get i n  touch - we're here to help. You can 
contact us on 0 1 454 806 503 or by e-mai l  
to ju l i an@southwestbroking.co. u k  
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Feature 

The antennas cranked down at end of contest due to high winds. 

Using the Kenwood TS-590SG 
in a maj or contest 
The very last fu l l  weekend of May offers 
some great CW fun in the form of the CQ 
WPX CW Contest. This is a 48 hour contest 
that chal lenges operators to contact as 
many stations with as many prefixes as 
possible. Si ngle operators are only a l lowed 
to operate a maximum of 36 hours ,  which 
makes it more ava i lab le to those who a re 
not able to keep goi ng for 48 hours - it's a 
bit more civi l ised , some may say! 

Over recent years Chris, GODWV, has put 
i n  a huge effort bui ld ing a DX/contest station 
at his QTH in Norfo lk .  Being a very good 
friend of mine, and a super fi ne fellow too, 
Chris has a l lowed me to operate from h is 
QTH a couple of times over the past year or 
so using my contest cal lsign G9W. He has 
a pa i r  of C3 1 XR Yagis by Force 1 2  mounted 
on one tower (one fixed on the USA and 
the other rotatable above it) , a 4-ele Yagi for 
40m by M2 on a second tower and Chris 

put up a 4-ele tri -bander by Cushcraft on 
a third tower. This Cushcraft HF tri-bander 
would a l low me to use a second radio to 
work stations on 10/ 1 5/20. LF antennas are 
a 4 square on 80m (phased verticals in a 
'square' configu ration, electrica l ly switchable 
for d i rection) and a quarter wave vertical on 
1 60m.  

S02R. Single Operator Two Radio ( known 
as S02R) is a system that a l lows an 
operator to maxim ise QSO numbers du ring a 
contest. When set up correctly, an operator 
can make QSOs on rad io # 1  and at times 
search on rad io #2 for potential QSOs. 
G iven that on ly one transmitted signal is 
a l lowed at any one t ime, the operator can 
interleave transmit signals between the 
transceivers to make contacts. Chris has 
a M icroham M K2 R + ,  a device that routes 
a l l  transmit switch ing and audio feeds 

from the radios to the headphones .  Various 
d ifferent 'states' can be set up depend ing 
on operator preference. For example, I l i ke 
the arrangement that a l lows Rx through 
the headphones from radio #2 when Tx 
is enabled on rad io # 1 .  G iven that CW 
messages can be sent from the function 
keys with i n  a logging program from a PC, 
the operator does not need to l isten to this 
audio - the time can be better uti l ised 
l istening to radio #2 ,  and vice versa . At 
t imes when you need to reach for the key 
to send a non PC stored message, one can 
switch back to enable audio through the 
headphones with ease. 

USING THE TS-590SG. I was eager to 
try the TS-590SG in this configuration to 
see how it performed . There a re some very 
appea l i ng featu res about this transceiver 
that makes it a good choice. The d isplay 



The two TS-590SG radios in S02R set up with Wintest logging software running on the screens. 

is exceptional ly clea r and this is important 
for prolonged periods of operati ng. You 
can select the d isplay background colour 
from a number of shades/colours. I prefer 
green as it is k ind to the eyes a nd a l lows 
frequency displays to be easily read.  The 
size of the transceiver is very convenient as 
they requ i re l ittle movement between each 
radio's VFO. The VFO movement is very 
smooth and doesn't 'drag' when halting 
on a frequency, which helps with speedy 
search and pouncing. The na rrow filtering, 
notch and noise reduction featu res a re easily 
accessible - vita l ly important in DX and 
contest conditions. However, by far the most 
impressive feature about this transceiver 
is its receive performance. I was able to 
d ig stations out of the noise with S9+40 
adjacent signals by i ntroducing lOOHz filters. 
Smal l  adjustments to the Rx RIT al lows an 
operator to  'run' using 200Hz CW fi lters 
without any problem at a l l  and the position 
of the R IT control on 590SG being on the top 
right means you can access it very easi ly. 

Cond itions d u ring the contest rea l ly put 
this rig to the test. 1 5m was exceptional ly 
good - I was able to uti l ise the pai r  of 

TABLE 1 :  G9W cla imed score. 

Band QSOs 

1 60m 24 

80m 1 8 2  
40m 1 008 
20m 847 

1 5m 1 1 08 

!Orn 52 

Tota l :  322 1 

Prefixes: 1 1 12 

Tota l Score: 9,81 5,624 

C3 1 XR Yagis to thei r  ful l  potential by power 
spl itting i nto both of them s imu ltaneously 
with one fixed on the USA and the other 
on the Far East. With this arrangement, I 
was having QSOs with the States, Japan ,  
Hawa i i ,  New Zealand and Alaska l i tera l ly 
one after the other at 2300UTC! I 've not 
known 1 5  to be this way for q u ite some 
time. A couple of d Bs worth of improvement 
can be rea l ised by taking the twin  antenna 
feed out of c i rcuit to just a si ngle Yagi and 
this helped to hear a few of the weaker 
stations. I nter-station QRM was practica l ly 
non-existent, wh ich was qu ite remarkable 
given the proxim ity of the antennas. There 
was a presence on radio #2 of hash noise 
and a strong signal close to the harmonic 
from rad io # 1 (as to be expected) with the 
odd random bu rst of hash nearby but, other 
than that, the #2 TS-590SG was able to 
hear stations at S l .  When the Yagis were 
poi nted towards each other there was a 
sma l l  amount of hash on a harmonic band . 
There is an earth system in place but the 
add ition of coaxial  stubs could improve 
the harmonic issue, or perhaps placing 
an ATU in l i ne tuned to the operati ng 
frequency could help .  The station has a set 
of switched band pass filters from Dunestar, 
the 600 series with band decoders on each 
rad io to power them . Band pass filters a re 
essential to avoid damage to the other rad io ,  
especia l ly when runn ing ampl ifiers. 

ANTEN NAS. The contest itself was great 
fun .  The 4 square that Chris has bu i lt is l i ke 
a power house! I received e-ma i ls from U SA 
operators commenting on the size of the 
signa l ,  wh ich was fantastic! The elements 
a re elevated with the base at around 7 
feet and a round 2 wi re rad ia ls under each 

Feature 

vertica l .  There a re trees a l l  over the place 
between these vertica ls, but i t  did not seem 
to affect the super performance of th is 
antenna system.  

The  40m Yagi i s  a k i l ler antenna 1  It's 
up around 80 feet so perhaps could do 
with being a l ittle h igher, but even so, 40m 
proved to be a key band for me. The WPX 
Contests offer double poi nts on 1 60 ,  80 
and 40 metres so when propagation a l lows 
QSOs, idea l ly outside Europe, the operator 
rea l ly should be here. I found it very 
chal lenging plan n i ng my off-times. G iven 
that a maximum of 36 hours is a l lowed, 1 2  
hou rs of off-time must occur. Weigh ing up  
the best t ime to  be  QRT needs consideration 
of when a re the most QSO points on offer. 
I found the best times to go QRT to be 
between the hours of 1 OOO and 1 300 and 
secondly a round 2 1 00 to 0000, ensuring 
I was back to work USA on the low bands 
for double points at midn ight. I fi nd that a 
Japa n  opening is very important in WPX as 
it offers so many prefixes (therefore boost ing 
the score as mu lt ipl ier poi nts a re ava i lable 
for every un ique prefix worked ) .  With 
cond itions the way they were, I l itera l ly was 
able to work hundreds of JAs on 1 5 ,  but 
i nterestingly none on 40m. That's the way 
propagation goes sometimes. 

The resu lts take time to be confirmed 
with a l l  the log checking that is requ i red . 
However, in itial ind ications show that this 
operation has set a new a l l -time English 
record . Hopefu lly the coffee worked and I did 
not log too many mistakes - we'll see. The 
G9W claimed score can be seen in Table 1 .  

THANKS. I 'd l i ke to thank  Ch ris for the 
use of his station. His antenna system 
and comfortable shack made it even more 
pleasurable. I l i ke to enter contests from my 
home QTH where I only have space for a 
sma l l  wi re or vertica l .  But it is n ice from time 
to time to experience the large stations and 
I am thankfu l to a handful of very kind rad io 
amateurs that offer their station for me to 
be a guest operator. This is true ham spirit. 
I 'd l i ke to th ink  that one day I wi l l  be able to 
open my station too. 
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Technica l Feature 

Thermal imaging for 
the radio amateur 
I NTRODUCTION. Thermal imaging is, qu ite 
simply, 'seeing' heat em issions. Everyth ing 
above Absolute Zero radiates various 
amounts of heat; the amount of radiation -
and its frequency spectrum - depends on the 
temperature. Human skin can detect strong 

thermal radiation - just wave the back of 
you r  hand near a hot kettle, or bask in the 
sun .  We're much better at detecting visible 
tight; thermal imaging is al l about making 
heat sources visi ble to our l imited senses. 

WHAT CAN IT DO FOR ME? Qu ite simply, 
thermal imaging lets you see what's hot and 
what's not .  Photo 1 shows a Therm-App [1]  
imager viewing a warm resistor, with the 
thermal image shown on a tablet behind it. 

Photo 2 shows a dramatic-looking 
inductor in an auto-ATU .  The temperatu re 
sca le at the top of the image shows that the 
maximum temperature was 34 Celsius, so 
a lthough the wind ings were runn ing warm 
they weren't overheati ng. 

Photo 3 is a series of shots of an I RF230. 
The visible image on the left is replicated 
by the thermal image in the centre. Th is 
gives an i nteresti ng lesson in 'emissivity', 
which is a measure of how 'brightly' thi ngs 
'glow' (radiate) for a given temperature. 
Very broadly speaking, sh iny surfaces don't 
radiate as well as matt black (which is 
why heats inks a re usua l ly black). I n  this 
instance the epoxy seals for the lead-out 
wires have far h igher emissivity than the 
metal and si l icon of the rest of the device, so 
they appear hotter (redder) than they rea l ly 
were. The case temperature was actual ly hot 
enough to melt solder when the centre image 
was taken; the low em issivity of the si l icon 
die meant it appeared much cooler than 
rea l ity. On the right is an extreme close-up of 
the die - unusual thermal microscopy. 

Photo 4 is a mains power in let. You can 
see the electricity meter on the top left and 

PHOTO 1: A thermal imager viewing a resistor. 

the supply fuses bottom right, slightly above 
ambient temperature but nothi ng to worry 
about. Fuses or wi res running hot a re very 
easy to spot because they 'sh i ne' brightly. 

A large col lection of relatively high-res 
thermal images can be found at [2] . 

WHY IT'S USEFU L. You soon get the 'feel' of 
looking at equipment with a thermal camera, 
because you can immed iately see the hot 
spots. Some parts, eg power transistors, 
you'd expect to be hot, but anyth ing else 
usual ly spells trouble. This can d ramatically 
speed troubleshooting. For example, if one 
transistor in a push-pul l  c i rcu it is very hot -
or cold - then there's an obvious ind icator of 
a problem. Overheating transformers, wi res, 
resistors or i ndeed anyth ing runn ing hot can 
be seen at a glance. A thermal imager is sti l l  
an  expensive toy for an i ndividual but if a 
club bought one and rented it to members 
for a few pounds a time, it could wel l  be a 
worthwh i le i nvestment, and very usefu l .  

HOW I T  WORKS. A lens a t  the front focuses 
energy from the scene onto an array of heat
detecting pixels. Several d ifferent sensing 
materia ls can be used, each with d ifferent 
properties. Some requ i re cool ing to qu ite a 
low temperature but many operate at room 
temperature. Cooled sensors offer much better 
sensitivity but are expensive, need cool-down 
time and often requ i re consumables l i ke 

l iqu id n itrogen. Uncooled sensors are virtually 
instant-on. The sensitivity of uncooled sensors 
can be improved by using wide-aperture lenses 
(f/1 . 2  is typical) but this is at the expense of 
depth of focus. Uncooled sensors can see 
temperature d ifferences of about O.O?°C. 

EMISSIVITY. As mentioned earl ier, not a l l  
surfaces emit equal ly, even i f  they're at the 
same temperature. The rule of thumb is that 
the shin ier a thing is, the worse it emits heat. 
Most thermal camera software includes an 
adjustment for material emissivity so that it 
can make the necessary compensation. 

HOW M UCH? There is now a wide variety 
of uncooled thermal imaging equ ipment 
ava i lable, ranging from about £200 upwards. 
The key factor is resolution - the number 
of thermal pixels. Thermal cameras a re 
much lower resolution than visible cameras, 
partly due to manufacturing d ifficu lties. The 
lowest resolution truly useful for recognisable 
images is about 1 60xl 20 (0.01 9Mpix) . 
Typica l examples are the Fl i r  One [3] and 
Seek [4] , which cost about £200 and use 
a smartphone as a d isplay. Some low-res 
imagers combine a lower resolution thermal 
image with a visible l ight picture to obta in  
the appearance of a sha rper image. 

The next useful step up is a 320x240 
(0.077Mpix) sensor, roughly equivalent to a 
VHS camcorder. These start at around £1000, 
and include the 384x288 (0. 1 1  Mpix) Therm
App [ l l ,  which was used for the images i n  
this article and has interchangeable lenses. 
Sensors up to about 1 280xl024 ( l .3Mpix) 
are avai lable, but are very expensive. 

Used (usual ly ex-firefighting) thermal 
cameras can often be found on eBay from 
about £ 1 00, often relatively insensitive 
pyroelectric vidicon devices from the 1 980s. 

Prices are dropping rapidly as new 
imagers appear on the consumer market. I 
th ink  thermal imaging is j ust about to take 
off big-time. Before long I reckon there' l l  be a 
thermal imager in every engineer's tool kit. 

WEBSEARCH 

[ l J  www.therm-app.com 

[2] www.flickr.com/groups/therm-app-users/pool/ 

[3] www.fl ir.eo.uk/flirone/ 

[4] www.thermal.com 

PHOTO 4: An electricity 
PHOTO 2: I nside an auto-ATU. PHOTO 3 :  I nside a n  operating I RF230 'cabriolet' with the top sawn off (tnx G4JNTJ. supply cupboard. 
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Getting started in Amateur Radio 
B y  Steve Nichols, GOKYA 

-

Amateur radio is amazing. It has so many different facets and possibilities that there is something for 
everyone. Getting Started in Amateur Radio sets out to explore what is possible and get you started 
on a voyage of discovery. 

If you want to know something about the hobby, are newly licensed, or are even just looking for something 
different, Getting Started in Amateur Radio provides the answers. What about receiving digital images 
from the International Space Station? Or talking to friends around the world via satel l ite? Or perhaps 
being able to help out during natural disasters? All of these things are possible with amateur radio and 
Getting Started in Amateur Radio details these and many other possibi l ities. 

Getting Started in Amateur Radio provides information on the activities to explore when using your 
fi rst V H F/U H F  or HF station and what other equipment you might need. There is a section on practical 
antennas vital to every radio amateur and details of operating using CW (Morse code), FM, SSB, 
Digital and more. What you can expect from the different amateur radio bands is covered and there 
is even a section devoted to long distance operation (DXing), amateur radio contesting, and amateur 
radio awards. The coverage doesn't stop there and readers will also find the microwave and LF bands 
discussed along with Moonbounce or Earth-Moon-Earth transmissions ( E M E) .  There is even a practical 
guide to getting a l icence if you don't already have one. 

Filled with tips and practical information to get you started, Getting Started in Amateur Radio provides 
the ideal book for those interested in amateur radio, the newly licensed or even those looking to widen 
their amateur radio outlook. 

Size 1 74x240mm, 96 pages 
ISBN: 9781 9 1 0 1  931 1 2 
Non Members' Price: £8.99 
RSG B Members' Price: £7.64 

Radio Society of Great Britain WWW.rSgbshop.org 
3 Abbey Court, Priory Business Park, Bedford, MK44 3WH. Tel :  01 234 832 700 Fax: 01 234 831 496 
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Technica l Feature 

A DC regulator for Honda 
generators 
Tame the 'battery charge' output for radio use 

PHOTO 1 :  The completed regulator unit. 

RAISON DETRE. Why use the DC output 
of a generator when there is ma ins voltage 
ava i lable from its main output? Wel l ,  the 
radio would then need its heavy AC supply 
un it , but, more relevant, if powered by 
a vehicle battery it can then be used for 
l i sten ing on ly, or for transmitting at low 
power for long periods without having to 
start the generator. The AC output can be 
held in reserve for use by a l i near ampl ifier 
(or for making the tea ! ) .  

The design came about because the DC 
output of my Honda generator is fu l l -wave 
rectified AC at a nominal  430Hz (860Hz 
pulses) i ntended only for charging a battery. 
The graph in Figure 1 ( re-drawn from 
information in a Honda service manual )  
shows the voltage rise versus cu rrent d rawn 
and I was able to verify it qu ite closely by 
applying the generator's output to a la rge 
2 2 ,000µF capacitor and a few para l le l  
loads. I t 's clea r that the raw DC is q u ite 
unusable: a l ight load or a battery in poor 
cond ition would a l low an alarm ingly h igh 
voltage to develop. I qu ickly d iscovered 
that runn i ng an expensive rad io from 
a battery being thus cha rged is a risky 
business because the resu lt ing voltage can 

well exceed the a l lowed upper l im it . My 
Kenwood rad io can tolerate 1 3 .SV plus 
1 5% ;  on charge I cou ld see its supply 
voltage risi ng steadi ly up  to that l im i t  and 
head ing up beyond it .  

Whi lst it was designed primari ly for use 
with the DC output of my Honda EU20i  
2 kW generator when operati ng /P, the 
regulator to be described could no doubt 
be used with other 
generators. There are a 
cou ple of notes later in the 
text regarding this. The 
c i rcuit could a lso be used as 
an ord ina ry 1 3 . SV regu lator 
to be fed from a transformer
rectifier arrangement, though 
C l  and C2 would have to be 
made bigger. 2 x 22 ,000µF 
wou ld probably suffuce. 
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mi l l ivolts d ifferential between i nput and 
output. The cu rrent sensing and shar ing 
resistors R7 and R8 unfortunately add to 
this d ifferentia l ,  but a l im iter was deemed 
to be essential because of the h igh peak 
cu rrent d rawn at syl labic rate by a l OOW 
transceiver. Output current is l im ited to 
about 6A. 

The rest of the c i rcu it wil l  be self
explanatory to the experienced eye, but 
the purpose of Q5 and Q6 could perhaps 
do with some explanation. Consider what 
wou ld happen if a battery were connected 
to the output term i na Is in the absence of 
a supply at the input. The collector-base 
junctions of Q3 and Q4 wou ld then become 
forward biased , and because Q7 is tu rned 
on, so too wi l l  Q2, a l lowing it to pass a 
heavy cu rrent. This is partly l im ited by R2 ,  
but  it is sti l l  a la rge current. Q5 and Q6 
therefore act as a secondary comparator 
that mon itors the i nput voltage and only 
a l lows proper operation of the ma in  
comparator Q7 and Q8 when the i nput 
voltage is greater than that at the output. 
When the generator is not runn ing, there 
wi l l  be a sma l l  res idual  cu rrent of a round 
50mA d rawn from the battery, so it should 
not be left connected for extended periods 
with the generator stopped. 

I t  w i l l  be noted that the upper end of 
R 1 2  is connected to the collector of Q2 
rather than to the common positive ra i l .  
This creates a further control loop that, 
aga in ,  acts to turn Q7 and Q2 off and 
prevents excessive cu rrent flowing via 

""' 
.............. ............. r--....... 

............... r--..... --..... 

2 3 4 5 6 7 8 9 
DC load current (A) 

OPERATION. The circuit of 
the regu lator is shown i n  
Figure 2 and  it can  be  seen 
to be the not-so-common 
low d ropout a rrangement, 
there being the possib i l ity 
of on ly a few hu ndred 

FIGURE 1 :  Typical voltage vs load for a generator ' 1 2V' output. 
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FIGURE 2: Circuit diagram of the voltage regulator. 

02 and the forward biased base-em itter 
junctions of 03 and 04 , this time suppl ied 
by the generator before it has reached 
the set output voltage. This effect could 
have been avoided by connecting 02 in 
Darl i ngton fashion to 03 and 04, with a l l  
the i r  col lectors connected together, but  that 
wou ld have increased the m in imum i n-out 
d ifferentia I .  

CONSTRUCTIO N .  The use of a properly 
made PC board would have made a 
much smal ler and neater assembly, but 
my regulator, seen in Photo 1 ,  was bui lt 
on stripboard, copper side up to a l low 
assembly errors (which I am prone to 
make) to be easi ly corrected. Resistors 
a re l ifted sl ightly to prevent the poss ib i l ity 
of unwanted shorts. The th ree power 
transistors, and the i r  associated h igh power 
resistors R2 ,  R7 and R8, which a re metal 
case types , are bolted to the sides of the 
Eddystone 1 20 x 95 x 30mm d iecast box 
( Mapl in  N90B0). Whi lst lower wattage 
c i rcuit board resistors could have been 
chosen ,  I felt it desirable to conduct any 
generated heat away qu ickly; the box is a 
closed one, after a l l .  I don't bel ieve that 
the transistor types are critica l .  Most low 
frequency T0-3 or T0-220 s i l icon devices 
can be substituted for 03 and 04 , any T0-
1 26 device for 02, and any smal l -signa l 
types of the correct pola rity and having a 
reasonable beta in the cu rrent range up to 
25mA wi l l  do for the others. 03 and 04 
probably do not need isolation from the 
case (check the tab connection if a T0-
220) ,  but 02 must have its mica washer. 

I used a 4m length of l OA twin  cable as 
the feed from the generator. On the output 

side a 0 .5m length of s imi lar  cable is used , 
fitted with Anderson Powerpole connectors 
at the far end , which goes to a 4-way 
Powerpole junction box. A 1 m length of 
25A cable with Powerpole connectors goes 
to the battery. These useful parts, and the 
cable, a re ava i lable from several sou rces 
inc lud ing SOTAbeams. 

IN USE. The generator has two modes 
of operation: conti nuous, rather noisy fu l l  
power; and ECO mode, which is relatively 
much qu ieter un less it is ful ly loaded to 
1 ,600 watts. The AC mains output is 
derived from an i nverter and is said to 
have good waveform pu rity and frequency 
stabi l i ty. I t  has its own regulator and ,  i n  
ECO mode, the  load is sensed and the 
engine th rottle is adjusted accord ingly. DC 
generation is qu ite separate from the AC 
side, but s ince the voltage is somewhat 
dependent on the engine speed it varies 
accord ing to the AC load when switched to 
ECO mode. 

With a l ight AC load i n  ECO mode the 
DC output is q u ite low, but the generator 
can usefu l ly be operated in this mode if 
the radio is d rawing only moderate cu rrent, 
a lthough the battery voltage may be 
reduced to 1 2 .5V or so when transm itting. 
03 and 04 wi l l  be fu l ly satu rated in this 
mode, as the regulator tries to restore the 
output to 1 3 .8V. When transm itting at the 
l OOW level the generator may not be able 
to replenish the battery cha rge between 
overs un less the ECO mode is switched 
off, when the 6A L im iter LED wi l l  flash on 
speech peaks or key-down. However, the 
ECO mode is fi ne when runn i ng the radio 
at 35W, which is the level requ i red by my 
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l i near ampl ifier. The regulator runs n ice 
and cool at this leve l .  The generator hard ly 
seems to notice the ampl ifier runn i ng on its 
AC output at 400W PEP and it causes only 
small engine speed variations under speech 
conditions. 

I suggest sett ing RVl with the 
generator's ECO mode switched off and 
with the battery and radio connected, 
slowly i ncreasing the voltage from min imum 
up to  1 3 . 8V. The voltage has  a smal l  
positive temperature coefficient, so carry out 
the fi na l  adjustment after a m inute or two. 
It goes without saying that the battery must 
be in good cond ition and probably should 
not be one that has been d iscarded from a 
veh icle because it would no longer start its 
engi ne. Its function, after a l l ,  is to supply 
the h igh cu rrent peaks requ i red when 
transm itting without its voltage sagging 
appreciably. 

OTH ER GENERATORS. There are a 
number of other makes of generator that 
have a s im i la r  1 2V output with s imi la r  
cha racteristics to that on my Honda EU20i .  
Perhaps the most important point to  note 
is that for this c i rcuit to work properly, the 
generator DC output must not be grounded 
to the chassis. 

I noted earlier that a smal l  reverse 
cu rrent flows i nto the c ircuit when the 
generator is not runn ing. I d id consider 
using a d iode to prevent this res idual  back 
cu rrent but decided that the forward voltage 
loss wasn't worth it, given that I only ever 
use the setup for relatively short periods. I t  
m ight be a different matter if the c i rcuit was 
permanently connected to a standby battery 
(eg for off-grid use). 
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©wouxun· 
Authorised dealer 

Wouxun 
KG-UV950P 
Quad Band 
1 0/6/2/70 
The Wouxun KG-UV950P is a quad band FM mobile transceiver 

covering 10 metres, 6 metres, 2 metres and 70cm - with up to 

50W on VHF, with a price of just £229.95 nothing else 

comes close. 

New KG-UV950PL quad band mobile but now with 4m 

instead of 1 Orn so 6/4/2/70cm and at 

unbeatable price £249.95 

KENWOOD 
Authorised dealer 

TS-590SG HF & 6M Full DSP Base Transceiver in stock and 
just £1285.00 

Four years ago launched the best-selling TS-590S transceiver into 
the mid-range HF market. Technology has moved on, so now rr is 
a pleasure to announce the updated TS-590S "G" model, which 
replaces the TS-590S in production. 
TS-590S has been put on the HF amateur radio market in October 
2010, and has been enjoying a good reputation by � high recep
tion, high performance and reasonable pricing. 
HF/50MHz transceiver "TS-590SG" to be launched in the market as 
a successor ofTS-590S, has brushed up � basic performance and 
functions to meet customers' demands. 
By adopting the technology developed for our flagship model 
TS-990S, the transmission and reception performance has been 
greaHy improved. 
TS-590SG evolves 
for more comfortable 
operation from the 
beginner to DX'er. 

�� 
rl ,_ . 

Handhelds 
• 1 New ID-51 PLUS Dual Band D-Star D igital 

In stock at just £399.00! 

ID-51 E PLUS is an evolution of the popular ID-51 E 
which is popular within the D-STAR Amateur radio 
community. The new model incorporates popular iiiiiil features found in the original including integrated 
GPS, an independent AM/FM receiver and VN, U/U, 
V/U Dual watch, but also includes enhancements 
for digital operation and compatibility wrth the RS
MS1 A free Android application 

Mobiles 
IC-2730E VHF/UHF 
Dual Band Mobile Transceiver 
at Just £269.00! 
This stunning new dual band 
mobile transceiver features a large 
high-contrast LCD screen with backlight, 
VN and U/U simurraneous receive capability and optional Bluetooth® 
connectivity for hands-free and remote control communications. 
An independent tuning knob, separate controller and large display 
makes it ideal for easy, intuitive mobile operation 

ID-5100 Dual Band D-Star Mobile Transceiver 
Great value at £529.00! 
lcom's new ID-51 ODE VHF/UHF dual band D-STAR digrral mobile 
transceiver enhances core features found in the celebrated IC-2820H 

mobile and incorporates the user-friendly technology 
found in the IC-7100. The radio features a large 

responsive touch screen and 
also integrated GPS, optional 

Bluetooth connectivrty and 
support for Android devices. 

Moonraker UK Limited 
Cranfield Road 
Woburn Sands 
Bucks MK1 7 SUR 
Open Mon-Fri 9-5 :30pm 

YAESU dealer 

"NEW'' FT-20£ C4FM/FM Dual Band Digital Handheld This 
Exciting leading edge transcePler is designed with ease of use in B!!�!!l!I 
mind w� a full back-Irr touch panel display. The 1 .7-inch high 
resolution touch screen display provides loads of information 
through an easy use interface, providing stress-free operabilrty 
and a high level of on-screen visibilrty for the FT2DE operator 

. .................. £469:95- Now Only £379.95 

Hand-helds 
FT-1 DE C4FM FDMA Dual Band Digital Hand held - now with 
FREE Snapshot camera worth over £1001 

.. .......... ........ ..... ... .......... £449:95 Now Only £279.95 
VX-BDE Triband Handheld for 6/2/70cm with GPS/APRS and 
wideband RX . . .. .. ..... . . . . . . ... . . . .......... . . . .. Just £299.95 
VX-7R Triband Handheld for 6/2/70cm wrrh wideband RX 
. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Just £299.95 
VX-&E Dual Band Handheld for 2/70cm 5 watts .. .. Just £169.95 
VX-3E Dual band 2/70cm RX 0.5-999MHz, 3 Watts output 

. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. £11 9.95 !I -
FT-60E Probably the best dual band handie on the � 
market £«9:95 this month's super special £99! 
FT-270E Single band 2m, 144-146MHz, 137-1 74MHz Rx 
.......................... .. . ... £84.95 
FT-252E Single Band 2m with loud audio at a 
cracking price . . . . . .. . . . . . . . . . . . .. . . . . . . .. . . . . . . . . ... . .. ... .. £59.95 

Mobiles 
FTM-400DE Dual Band Digital Mobile - now wrth FREE Snapshot 
camera worth over £100! . . . . .. . . .. . .. . . . . .  £649:95 Now Only £529.00 
FT-8900R Quad band 1 0/6/2/70cm 28-430MHz, 50 Watts output 
... . ... . .. . ...... . .. . ....... . ................................. . . ....... . ... . .......... . . . . .  £299.95 
FT-8800E Dual band 2/70cm RX 1 0-999MHz, 50 Watts output 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £2f9:95-flow Only £259.95 
FT-7900E Dual band 2/70cm 50/40 Watts with wideband RX 

....... . ... . ...... . ... . ... . ... . ... . .......................... ......... £219.95 
FT-2900E Single band 2m 75 Watt heavy duty transceiver 
... . ...... . ...... . .. . ... . ... . ... . ...... . .. ..... .... .. £+49:95-Now Only £139.95 
FT-1 900E Single band 2m 55 Watt high performance transceiver 

... . ... . ... . ... . ... . ..... . ........ £1 29.95 

mobile transceiver and provides base station- ��l!'l!iii�ll!t' 
type performance from an ultra-compact '"' 
package that's ideal for mobile or external battery portable a 
work - now at new low low price direct from stock of 
Now at a new low price from stock £649.95-
FT-4500 is a compact yet superb HF/50MHz 
radio with state-of-the-art IF DSP technology 
configured to provide World Class performance 
in an easy to operate package. Suitable for all applications; beginners, 
casual operators, enthusiasts, portable/field users and emergency service 
providers at all at a new low low price £699:95 Back in stock at 
an amazing £549.95 

FT-DX1200 provides up to 100 Watts on 
SSB, r.JN, FM, and AM (25 Watts carrier) and 
a rugged state of the art highly balanced 
receiver circurt configuration for top 
performance on today's crowded bands. Similar to the high-end "YAESU FT 
DX" series, rt uses 32-M high speed floating point DSP for renowned proven 
performance and at an amazing low price of just aa49:95 
now £1149.95 

FT-DX3000 is a member of the long line of top -
performing YAESU FT DX Series of transceivers. 
It inherits the design concepts of the FT DX 9000 
and FT DX 5000 transceivers that have received high praise from all over 
the world by those pursuing the highest idea of Amateur HF communication 
equipment- in stock and all for just £1899.95 

1lle FT-991 �the next generation in all mode, 
all band MFi\lFMHJHF transceiver with C4FM 
(System F11>ion) Digrtal capability. The FT-991 indtxles 
mu�-mode operation on rN/,PM, FM, SSB, and Digrtal 
Modes (Packet, PSK31 , RT1Y and C4FM), with 100Watts of HF!fil)Mz Capability (50 
Watts\IHFAJHF) . 

The New FT-991 now includes a high-resolution full colour 3.5" TFT Touch 
panel for superior operability and visibility, incorporating a High Speed 
Spectrum scope with ASC (Automatic Spectrum-scope control) built right in. 
£1m.oo Mow� s1Dck but In very limited n111111en - phone• clleci,., website for s1Dck 

All Yaesu accessories in stock on line at www.moonraker.eu 

ID-5100E Deluxe just £689.00! 
Includes Bluetooth features and 
mounting equipment: MBF-1 
Suction cup mounting bracket; 

0 ICOM 
MBA-2 controller bracket; Authorised dealer 
MBR-100 Trunion mount; UT-133 
Bluetooth unit and VS-3 Bluetooth headset. 
Savi1g £126 fn:.VIU)! 

Portable Mobile 
IC-7100 HFNHF/UHFTouch Screen 
Transceiver All this for just £999.00! 
In 1 995, aJmost two decades ago, lcom · 

has changed the way hams think about 
mobile HF communication with their 
introduction of the IC-706. Since that time, 
the lcom Mobile HF radios have been the Performance HF mobile 
radio of choice. Now, at the 2012 Tokyo Hamfair, lcom has once 
again changed mobile HF communications wrth the introduction of 
the IC-7100. 
70MHz band in European versions A first for an I corn transceiver, 
the IC-7100 is designed to the 70MHz band in European versions 
where 70MHz is open to Amateur radio enthusiasts. 
Touch Screen Control Portal An amateur radio first! The radio 
control head features a large, multi-function, "touch screen'" 
DOT-Matrix LCD display that is positioned for easy view and 
operation. This is an important feature as the controller display not 
only provides information, but is your control portal to the IC-71 OO's 
feature settings and menus. 
Control Head Breaking the concept that a radio panel should be 
flat, the IC-71 OO's control head is designed for an optimal view 
angle for the LCD as well as the spacing for large lingers, and plenty 
of room to have a large internal speaker along wrth a ON keyjack, 
phone/speaker, microphone, and control cable. 

aAOFENG •• 
Authorised dealer 

The every growing Baofeng family -
Quality products at amazing low low prices 

New In GT-5 dual band handie but with an 
amazing frequency range of 1 36-1 l4/400-
520MHz and a intro price of just £39.95 !! 

UV-5RC PLUS Amazing dual band handie. 
Full 4.5 Watts, 1 36-1 74/400-470MHz 
plus 65-108MHz RX comes complete with 
desktop charger, antenna, belt clip, and 
an amazing 1 800mAh battery as standard 
and that's not the best bit Bl9:95 

Now just £29.99!! 

GT-3 MKll Dual Band Handle with 
enhanced features including upgraded radio 
frequency IC, upgraded SQ to enhance the 
anti-interterence ability , improved receiver 
AGV, improved frequency modulation re
ceiver chip, and many many more - all for a 
price that you come to expect from Baofeng 
just £44.95 - this includes free earpiece 
and cigar lighter adapter 



LOOKING TO PART-EX 
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ANTENNA 

Diamond Antenna Products 
Quality from Japan In stock now a1 Moonraker 

HF Base antennas 

Authorised dealer 

CP-6 6 bands 80-6m 4.6m 4.9kg Power 200W . ............ . .............. £329.95 
CP-VUB 80-70cm 2.7m Power 200W .............. ... ............... ... . .. . .. . .  £479.95 

VHF/UHF Base Antennas 
These models are made of fibre glass construction, pre-tuned and 
fully weatherproofed 
X-30 2/70cm 1 .3m Gain 3/8.5dB Power 1 50W .. .............. . ...... £49.95 
X-50N 2/70cm 1 .7m Gain 4.5/7.2dB Power 200W ..... .... .. . ... . . . . .  £59.95 
X-200N 2/70cm 2.5m Gain 6/8 dB Power 200W ... £89.95 
X-300N 2/70cm 3.1 m Gain 6.5/9 dB Power 200W ............ .... . .  £99.95 
X-510N 2/70cm 5.2m Gain 8.311 1 .?dB Power 200W ............. .. £149.95 f-
V-2000 6/2/70cm 2.5m Gain 2.1 5/6.2/8.4dB Power 1 50W .... . £109.95 • 
Yagi Antenna 
This antenna has high gain for small size, easy to install and Is factory 
adjusted - so no tuning required. Ideal for base or portable use 
A430S10R 430-440MHz 10 elements Gain 13.1 dBi Power SOW .. .. £49.95 
A430515R 430-440MHz 1 5  elements Gain 1 4.8dBi Power SOW .... £64.95 
A144S5R 144-1 46MHz 5 elements Gain 9.l dBi Power 50W . ......... £44-95 
A144510R 144-1 46MHz 1 0  elements Gain 1 1 .6dBi Power 1 00W .. £69.95 
A502HB 50-53MHz 2 elements Gain 6.3 dBi Power 1 30W .. .. ... £84.95 

Speakers 

Portable Telescopic Masts 
LMA-S Length 1 7.611 open 411closed 2-1" diameter .. £79.95 
LMA-M Length 2611 open 5.511 closed 2-1 " diameter .£89.95 
LMA-L Length 3311 open 7.211 closed 2-1" 
diameter... .. .... £99.95 
CARPLATE-HDT brilliant drive on plate with 
tilt - ideal to be used in conjunction with the 
portable telescopic masts and only ... £44.95 

20ft Swaged Mast Sets 
(5ft Sections! 

These heavy duty masts sets have lovely push fit llllE�; 
swaged sections to give a strong mast set. Ideal for 
portable or permanent installations . . . also available singly 
MSP-125 4 section 1 .25inch 00 mast set .. £39.95 
MSP-150 4 section 1 .50inch 00 mast set.. ....... . . . . . . . . . . . . . . . . . . . . . . . .  £44.95 
MSP-175 4 section 1 .75inch 00 mast set... ... . . . . ... . . . . .  £49.95 
MSP-200 4 section 2.00inch OD mast set.. . . . . . . .  £59.95 

Moonraker Ununs & Baluns 
Good quality potted and ready to go and prices a lot lower than similar versions 
MU-9 Unun 9:1 Freq. 1 ·50MHz 500W 50239 ........ £*95 now just £29.95 
MB-1 Balun 1:1 Freq. 1 -30MHz 400W 50239 .. ..... £29,95 now just £24.95 
MB-1XBalun 1:1 Freq. 1 -30MHz 1kW 50239 ........ £39,95 now just £29.95 
MB-4 Balun 4:1 Freq. 1 -30MHz 400W 50239 .. . . .. .  £29,95 now just £24.95 
MB-4XBalun 4:1 Freq. 1 -30MHz 1 kW 50239 ........ £39,95 now just £29.95 
MB-6 Balun 6:1 Freq. 1 -30MHz 400W 50239 .. . . . . .  £29,95 now just £24.95 
MB-6X Balun 6:1 Freq. 1 -30MHz 1kW 50239 ....... £39,95 now just £29.95 

P1010 6W Diameter 102mm -8dB mute switch, noise filter and Moonraker Ferriles 
magnetic base ... .. · .... ... ... ... .. . ......... £34.95 High quality clip on ferrites 
P811D-A 6W Diameter 77mm includes built-in amplifier...... .. . . .  £39.95 FCS-S clip on ferrite for 6mm RG58 cable or similar ............... . . . . . . . .... £1.95 

Mobile Mounts 
� FCS-M clip on ferrite for 7mm MINIS cable or similar. . . . . . . . . . . . . . . . . . . . . . . . .  £2.95 

K400 S 
. 

h t 
FCS-L clip on ferrite for 9mm RG213 cable or similar ..... ...... . . . . . . . . . .... £3.95 

uper gainer a eh back mount.. ...................... £34.95 t---------------------� K501 Roof rail mount 88 x 34 mm .............................. £29.95 
K515 Tilt angle roof rail mount 50 x 48mm or less £37.95 QI 1:@f��lff) 

Yagi Antennas 
All Yagis have high quality gamma match fittings 
with stainless steel fixings! (excluding YG4·2C) 
YG27-35 Dual band 3/5 element 3.5/12.5 dBd gain with 
one feed! ...................... . . . . . . . . . . . ................................... . . .  £79.95 
YG4-2C 2 metre 4 Element (Boom 48") (Gain 7dBd) .... .. ... . . . . .  £29.95 
YG5-2 2 metre 5 Element (Boom 63") (Gain 1 OdBd) .. .. .. £59.95 
YGB-2 2 metre 8 Element (Boom 125") (Gain 1 2dBd) ................ £79.95 
YG11-2 2 metre 1 1  Element (Boom 1 85") (Gain 1 3dBd) .......... £119.95 
YG3-4 4 metre 3 Element (Boom 45") (Gain 8dBd)... .. .......... £69.95 
YG5-4 4 metre 5 Element (Boom 104 ") (Gain 1 OdBd) .... . £79.95 
YG3-6 6 metre 3 Element (Boom 72") (Gain 7.5dBd) ................. £79.95 
YG5-6 6 metre 5 Element (Boom 142") (Gain 9.5dBd) ... ............ £89.95 

ZL Special Yagi Antennas 
The ZL special gives you a massive gain for the smallest boom 
length . . .  no wonder they are our best selling Yagis! 
ZL5-2 2 Metre 5 Ele, Boom 95cm, Gain 9.5dBd. . . . . . . . .  .. .. ..... £59.95 
ZL7-2 2 Metre 7 Ele, Boom 1 50cm, Gain 1 1 .5dBd . . . . . . ... £69.95 
ZL 12-2 2 Metre 12 Ele, Boom 315cm, Gain 1 4dBd . .. £99.95 
ZL7-70 70cm 7 Ele, Boom 70cm, Gain 1 1 .5dBd . . . . . . . . . . . . . . ... ....... £39.95 
ZL 1 2-70 70cm 12 Ele, Boom 120cm, Gain 1 4dBd ................... £49.95 

HB9CV 
Brilliant 2 element beams . . .  ideal for .., 

portable use 
HB9-70 70cm (Boom 1 2")... . .  . . . ...... £24.95 
HB9-2 2 metre (Boom 20") ............... . . . . . ............... . . . . . . . . . . . . . . . . . . . . £29.95 
HB9-4 4 metre (Boom 23") ..................................... . ...... . .. . . . . .... £39.95 
HB9-6 6 metre (Boom 33") . . . ............ . . . . ................... . . . . . . . . . . . . . . . . .  £49.95 

Halo Loops 
Our most popular compact antennas, great 
base, mobile, portable, or wherever! 
HLP-2 2 metre (size approx 300mm square) ......... . . . . . . . . . . . . . . . . . . . .  £24.95 
HLP-4 4 metre (size approx 600mm square ).. .  .. ..... ..... £34.95 
HLP-6 6 metre (size approx 800mm square) ............... . . . . . . . . . . . . . .  £39.95 

Multiband Mobile 
Why buy loads of different antennas when Moonraker 
has one to cover all! SPX series has a unique lly lead 
and socket for quick band changing 
SPX-1 DO 9 Band plug n' go portable, ( 6/10/1 2/1 5/1 7/20/30/40/BOm, Length 1 65cm retracted just , 
0.5m, Power SOW complete with 38th PL259 or BNC fitting 
to suit all applications, mobile portable or 
base - brilliant! .......... . . . . . . . . . . . . . .  £44.95 
SPX-2005 6 Band plug n' go mobile, 6/10/1 5/20/40/BOm, 
Length 1 30cm, Power 1 20W, PL259 fitting . . . . . . . . . . . . . . . .................. £44.95 
SPX-3005 9 Band plug n' go mobile, 6/10/1 2/1 5/1 7/20/30/40/BOm, 
Length 165cm, High Power 200W,PL259 fitting . .. ..... .. £59.95 

VHF/UHF Mobiles 
GF151 Glass Mount 2/70cm, Gain 2.9/4.3dBd, Length 78cm complete 
with 4m cable and PL259 ...... .. ...................... . . . . . . . . . . . . . . . . . ......... £29.95 
MRM-1 DO MICRO MAG 2/70cm, Gain 0.5/3.0dBd, Length 55cm, 1 "  
magnetic base with 4m coax and BNC .... .. . . . . . . ......... £1 9.95 
MR700 2/70cm, Gain 0/3.0dBd, Length 50cm, 3/8 fitting . . . . . . . . .... £9.95 
MR777 2/70cm, Gain 2.8/4.8dBd, Length 1 50cm, 

3/8 fitting ... ........ . . . . . . . . . ........... . . . . . . . . . . . . ......................... . . . . . . . . . . . . . . .  £19.95 
MRQ525 2/70cm, Gain 0.5/3.2dBd, Length 43cm, PL259 fitting 

(high quality) ........................... . . . .... .......................... ... .... . . . . . ...... £19.95 
MRQ500 2/70cm, Gain 3.2/5.BdBd, Length 95cm, PL259 fitting 
(high quality)....... .. .................... . . . . . ............................... . . . . . . . . .  £26.95 
MRQ750 2/70cm, Gain 5.5/8.0dBd, Length 1 50cm, PL259 fitting 
(high quality) ............ . ... . . . ............... . . . .................................... . ... . .  £36.95 
MR2 POWER ROD 2/70cm, Gain 3.5/6.5dBd, Length 50cm, PL259 fitting 
(fibreglass colinear) ... .. . .. . ............. . . .. . . . ................................... . . .  £26.95 
MR3 POWER ROD 2/70cm, Gain 2.0/3.5dBd, Length 50cm, PL259 fitting 
(fibreglass colinear) . . . . . . . . . ........... . . . . . . . .................................... . . . . .  £32.95 
MRQ800 6/2/70cm Gain 3.0dBi/5.0/7.5dBdBd, Length 1 50cm, PL259 
fitting (high quality) .. .... . .£39.95 
MRQ273 2/70/23cm Gain 3.5/5.5/7.5dBdBd, Length 85cm, PL259 fitting 

(high quality)... .. ...... £49.95 

PAM Kit A great portable treestanding tripod wflich can 
be extended to 4m. Perteet for fie� days at a pertect price. 
Just £59.95 complete 
Telescopic Masts 
TMA-1 Aluminium mast * 4 sections 1 70cm each * 45mm to 
30mm * Approx 2011 erect 611 collapsed . . . ................. £149.95 
TMA-2 Aluminium mast * 8 sections 1 70cm each * 65mm to 
30mm * Approx 4011 erect 611 collapsed . . . . . ............... £249.95 
TMF-1 Fibreglass mast * 4 sections 1 60cm each * 50mm to 
30mm * Approx 2011 erect 611 collapsed . . . . . ............... £179.95 
TMF-1.5 Fibreglass mast * 5 sections 200cm each * 60mm 
to 30mm * Approx 30ft erect 811 collapsed ................ £249.95 
TMF-2 Fibreglass mast * 5 sections 240cm each * 60mm to 
30mm * Approx 4011 erect 9ft collapsed . . . . ................ £299.95 
TMF-3 Fiberglass mast • 6 sections 240cm each • 65-23mm • 
Approx 5011 erect 811 collapsed ............... . . .................. £349.95 

Dual and Triband Colinear 
Verticals • . 
Diamond quality - Moonraker prices ! These 
high gain antennas have been pre-tuned for your 
convenience, easy to use, easy to Install, and a 
choice of connection ... look no further 
SQBM1 OOP 2/70cm 3.00/6.00dBd, RX 25-2000MHz, 
Length 1 00cm 50239 . . . .. .................. £49'95 now £39.95 
SQBM1 OON 2/70cm 3.00/6.00dBd, RX 25-2000MHz, 
Length 1 OOcm N-Type . . . ................... £5+.95 now £44.95 
SQBM200P 2/70cm, Gain 4.5/7.5dBd, RX 25-2000MHz, 
Length 1 55cm, 50239 . . . . . . ......................... . . . . . ......... ™'95-now £44.95 
SQBM200N 2/70cm, Gain 4.5/7.5dBd, RX 25-2000MHz, 
Length 1 55cm, N-Type . . . . ....................... . . . . . . . . ......... £59'95 now £49.95 
SQBM500P 2/70cm, Gain 6.8/9.2dBd, RX 25-2000MHz, 
Length 250cm, 50239 . . . . . ... . . ................. . . . . . . . . . . .... £1+95 now £69.95 
SQBM500N 2/70cm, Gain 6.8/9.2dBd, RX 25-2000MHz, 
Length 250cm, N-Type .. . .. .. ........... . . . . . . . . . . . . . . .  £19'95 now £74.95 
SQBM800N 2/70cm, Gain 8.5/1 2.5dBd, RX 25-2000MHz, 
Length 520cm, N-Type . . . . . . . . . . . ..................... . . . . . . . . . . .. ... ...... . . . . . . . .  £139.95 
SQBM1 DOOP 6/2/70cm, Gain 3.0/6.2/8.4dBd, RX 25-2000MHz, 
Length 250cm, 50239 .. .. . .. . . . . . . . ................. . .. . . . . . . . . . . .. . . . . .... . . . . . . . . . .  £84.95 
SQBM1000N 6/2/70cm, Gain 3.0/6.2/8.4dBd, RX 25-2000MHz, 
Length 250cm, N-Type . . . . . . . . . . . . . .. . . . . ................ .. . . . . . . . . . . . . . . .... .. . . . . .. £89.95 
SQBM223N 2/70/23cm, Gain 4.5/7.5/12.5dBd, RX 25-2000MHz, 
Length 1 55cm, N-Type .. . .  .................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £79.95 

HF Wire Antennas 
All our HF wire antennas are 
made with complete waterproof potted baluns and high quality 
"original" ftexweave antenna wire. 
MDHF-80 3.5MHz balun matched mono dipole, length 40m ...... £59.95 
MDHF-40 7.0MHz balun matched mono dipole, length 20m ...... £44.95 
MDHF-20 14MHz balun matched mono dipole, length 1 Orn . . . .... £39.95 
OSHF-80 3.5-30MHz balun matched off set dipole, length 40m. £59.95 
OSHF-40 7.0-30MHz balun matched off set dipole, length 22m .. . £44.95 
OSHF-20 1 4-30MHz balun matched off set dipole, length 1 lm .... £39.95 
LWHF-160 1 .8-50MHz unun match end fed antenna, length 42m £49.95 
LWHF-80 3.5-50MHz unun match end fed antenna, length 20m £44.95 
LWHF-40 7.0-50MHz unun match end fed antenna, length 10m £39.95 

HF Mobiles 

� 

Get great results with the Moonraker 
range of HF mobiles! ... from as little 
as £19.95! 

AMPR0-20 1 4MHz, Length 220cm, 38th fitting (slimline design). £1 9.95 
AMPR0-40 7.0MHz, Length 220cm, 38th fitting (slimline design).£1 9.95 
AMPR0-80 3.5MHz, Length 220cm, 38th fitting (slimline design) £24.95 
AMPR0-160 1 .8MHz, Length 220cm, 38lh fitting (heavy duty design)£59.95 
ATDM-205 14MHz, Length 1 30cm, Pl259 fitting (compact design) .. £24.95 
ATOM-405 7.0MHz, Length 1 65cm, Pl259 fitting (compact design). £26.95 
ATOM-BOS 14MHz, Length 1 65cm, Pl259 fitting (compact design) .. £29.95 

Other frequencies available. Call or see online for 
more details. 
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Antennas 

Antennas 
Searching for a 
compact beam 
antenna and polar 
plot scales 

PHOTO 1 :  The multi band loading method used 
on the MQ-2 . One of these devices is fixed to 
each end of each element. 

THE MQ-2 ANTENNA. The Holy G ra i l  of 
antenna design is to reduce the physical 
size of an antenna whi le at the same t ime 
mai nta in ing a reasonable performance. For 
a parasitic beam a ntenna ,  one method is to 
use element end loading.  The MQ-2 a ntenna 
(and its later derivatives) achieve this by 
using inductance and capacity 'spokes' 
to enable the elements to resonate on the 
20, 1 7 , 1 5 ,  1 2  and 1 0  metre bands. The 
mu ltiband loading a rrangement is shown 
in Photo 1 .  One of the spokes in each set 
is constructed so that its length can be 
varied . This is achieved using an adjuster, 
comprising a sleeve with sma l l  c lamping 
screws. This a l lows the resonant frequency to 
be set at a specific part of the band .  

The parasitic element is tuned as a 
reflector and uses a d iamond configuration ,  
a lthough the benefits of us ing 
this arrangement a re not clear. 
The MQ-2 anten na is shown 
in Photo 2 .  

specification it hasn't changed very much.  
I felt that the basic design of this antenna 

was sound so I bought the review model with 
a view investigating it further. 

MODIFYING THE MQ-2 . I modelled si ngle 
band two-element beam for 1 4 M Hz us ing 
EZNEC and the results, shown in Figure 1 ,  
showed prom ise. As a resu lt I mod ified the 
MQ-2 as follows. The element lengths were 
changed from 3 .6m ( 1 1 ft 9 in)  to 4.49m 
(4ft S in )  and the boom length from 1 .37m 
(4ft 6 in )  to 2 . l m  (6ft lO i n ) .  I n  practice this 
meant replacing most of the meta lwork. The 
origi na l  element tubing d iameter is 25.4mm 
( 1 .0in) outside d iameter; the load ing assembly 
at the ends of the elements have been 
machined to 22mm to fit i nside this tubing. 

The electrical d iagram of the mod ified 
a ntenna is shown in Figure 2. You wi l l  
notice that the  parasitic element has  been 
changed from a d iamond configuration to a 
conventional a rrangement. This was done 
because I could find no references to the 
advantage of the more complex d iamond 
structure. 

The reflector and driven elements are the 
same length but the d riven element is cut i n  
the centre so  that it can  be  fed d i rectly with 
coaxia l  cable. The inductance of each of the 
load i ng assembl ies needs to be reduced to 
compensate for the extra element length .  
Th is was achieved by removing one turn from 
each of the five coils on each of the loading 
assembl ies. 

The modification to the MQ-2 made a big 
improvement to the 14 and 1 8 M Hz bands. 
On the h igher frequencies there was no 
noticeable improvement i n  ga i n  or front-to
back but the improvement in the impedance 
bandwidth on all bands is most marked . I n  
fact the performances on the va rious bands 
are s imi lar  to those predicted by EZNEC. 

The antenna,  shown in Photo 3 ,  was in 
use for several years and weathered several 
storms without any problem . More recently I 
have now removed the parasitic element and 

EZNEC+ 

Some while ago I reviewed 
this antenna [ l ] .  While 
commenting on its smal l  size, 
the element lengths being 
3 .6m ( 1 1 ft 9in) and the boom 
length 1 .37m (4ft 6 in) ,  I d id 
mention its lack of d i rectivity on 
1 4 M Hz and 1 8MHz and the 

Current 

difficulties in trying to match 
the antenna to the feeder on 
all the bands. I t  is probable 
that other users of the MQ-2 

I � 

01sbibution --

Loading 
Inductor 

/ '-._ 
Capacitor 
'Spokes' 

experienced problems and 
had discarded i t .  The MQ-2 
has been superseded by the 
MQ-26SR but judging by the 

FIGURE 1 :  A single band two-element beam for 14MHz using 
end loading modelled using EZNEC. Free space diagram, O. lA 
spacing, gain 5.4dBi ,  1 6dB F/B.  

use the antenna as a rotary mu lti band d ipole. 
There is no noticeable permanent deterioration 
in performance caused by wet weather. 

G3VXJ AND H I S  M Q-2. I recently gave a 
ta l k  on antennas to the Worth ing and District 
Amateur Rad io C lub and mentioned this 
modification to the MQ-2 .  Bob, G3VXJ , who 
was i n  the aud ience , to ld me of a s imi la r  
modification he had made to a MQ-2.  He 
modelled a design using ELNEC, which 
gave him the confidence to go for a real 
implementation. 

G3VXJ notes "The boom of my modified 
MQ-2 is 1 00 i nches, which is approximately 
1/8 wavelength on 20m (the closest spacing 
recommended i n  a ntenna l iteratu re) and 
1/4 wave on l Om (which is about the 
maximum recommended) .  The elements 
are 1 86 inches to the start of the 'traps' and 
then 2x1 8  i nches for the 'trap' set, making 
the overa l l  element length 222 i nches. By 
Pythagoras th is resu lts in a turn i ng rad ius  of 
l Oft, which was my maximum ta rget. "  

Clea rly 20m i s  the most d ifficu lt  band to 
obta i n  ga in and d i rectivity and the best that 
can be achieved is shown in Figure 3. Bear 
in m ind that this is p lotted using a loga rithmic 
( l i near dB)  sca le ;  more about this later. The 
appea rance of the mod ified antenna was very 
s im i la r  to the one shown in Photo 3 .  

G3VXJ goes on to say "I estimate (by us ing 
the cu rrent d istribution on the elements) 
that the ga i n  wou ld be 1 . 5dB down on a n  
equ ivalent fu l l  size 2 element 2 0 m  beam 
- so maybe up to 4d B gain  over a d ipole 
when optim ised. A spec of 3dB ga in ( 1/2 an 
S-point) with some d i rectivity and front to 
back ratio was a good enough ta rget for me1 
My polar plot shows just under 2 S-point 
front to back ratio (say 1 Od B) ,  implyi ng 5dB 
of forward ga i n .  If you take off the 1 . 5dB 
lost by element shorten ing this nets out at 
3 .5dB of ga i n  over a d ipole, which seems 
about right. On 20m I get about 2 50kHz of 
bandwidth for 2 :  1 SWR and the whole band 
is easily tuned by my rig's auto ATU .  

"My beam first went up  i n  1 990 using 
Altron 'traps', which only covered 20/ 1 5/lOm.  
When TG M brought out  the MQ2 (about 1 999 
I thi nk) I immediately upgraded my 'traps' 
to add 1 7  / 1 2m to my beam .  Incidenta l ly 
I resonated my traps on ly by reducing the 
length of some spokes for each band without 
touch ing the coils. This method worked even 
for lOm where, su rpris ingly, I sti l l  have 2 
spokes per trap at a I most thei r  fu 1 1  length. 

"I have used this beam now for about 2 5  
years i t  has been very successful and du rable 
for me. In fact it took me to the top of the 
DXCC Honor Roll in 20051"  

POLAR D IAGRAMS. The range of i ntensities 
measured in plotting these diagrams can 
exceed 50dB so the sca l i ng of the polar 
graphs used to represent the antenna 
radiation pattern is of some consequence. It 



PHOTO 2: The original MQ-2 multiband antenna. 

PHOTO 3 (right): 
The modified MQ-2 
antenna is fixed to the 
chimney using a double 
clamp. Even though 
the modification has 
resu lted in a larger 
antenna it is still a very 
compact multi-band 
beam, as can be seen 
by comparison with the 
U H F  TV antenna at the 
base of the chimney. 
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FIGURE 2: Electrical diagram of the modified antenna MQ-2 . 

is importa nt, when comparing the rad iation 
patterns of antennas, to be aware of the type 
of scale used. 

The first example is a l i near plot of a 9-ele 
VH F Yagi ,  see Figure 4. You wou ld get this 
type of plot if you used a d iode field strength 
meter. It can only show features of the field 
strength from a maximum signal strength 
down about - 1 5  to -20dB or so, which gives 
a very optimistic picture of d irectivity and 
suppresses the m inor lobes. The l i near scale 
has the advantage of being very sensitive to 
changes in level in the region of maximum 
signal  strength and is useful for making gain  
comparisons between d ifferent antennas. 
The l inear plot was used i n  all early radio 
and antenna books to i l l ustrate a ntenna 
radiation patterns but have been superseded 
in modern antenna l iteratu re. 

FIGURE 4: Polar diagram of a 9 element VHF 
Yagi using a linear scale. 

I f  you r  main interest is a low noise 
antenna , as described by Ian White in [2] ,  
then you wi l l  be more i nterested i n  the 
proportions of the m inor lobes of the antenna. 
The polar d iagram plotted on a loga rithmic 
( Li nea r d B) gr id is of the same VHF Yagi 
antenna  is shown in Figu re 5. The display 
shows the rad iation pattern over a range of 
50dB and emphasises these m inor lobes to 
enable them to be exam ined in more deta i l .  

The ARRL devised a polar  d iagram 
having a Log Periodic Grid . I nstead of the 
graduations va rying l i nearly with the log of 
the field i ntensity they vary period ica l ly. The 
constant of this period icity is 0.89 for 2dB 
interva ls. This represents a compromise 
between the extremes of l inear and l i near 
dB grids so far described. It possesses good 
sensitivity to smal l  changes in maximum 

F I G U R E  5:  Polar diagram o f  a 9 element V H F  
Yagi using a linear log plot. 

Antennas 

FIGURE 3: Measured polar d iagram using 
a S-meter Logarithmic (Linear dB) scale 
obta ined using a signal from a local amateur 
and plotted from the station receiver S-meter 
readings at known beam headings. 

signal whi le at the same time is able to 
d isplay the m inor lobes. A field strength polar  
d iagram of the 9 element VHF beam a ntenna 
using this scale is shown in Figure 6. 

REFERENCES 

[ l ]  Review of the MQ2 minibeam, Practical Wireless , 

August 1999 

[21 In  Practice, Ian White, GM3SEK, RadCom, Nov 2009 

FIGURE 6: Polar diagram of a 9 element VH F 
Yagi using the ARRL Log Periodic plot. 
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Technica l Feature 

A battery voltage 
conditioner for 
QRP rigs 
Keep your voltage at 13 .8 - no matter what 

PHOTO 1 :  The heart of the battery voltage 
conditioner is a switch mode regulator from eBay. 

I NTRODUCTION. Like many amateurs, 
I have an FT-81 7  mu lti-band mu lti mode 
rig that I use for portable operation from a 
battery. I find that the five watt output setting 
is only ava i lable when the battery is at a high 
voltage a round 13 .8V. Having driven to my 
favourite /P spot and using the car battery, 
things are fine for a whi le unti l  I notice that 
the rig has detected a drop in ca r battery 
voltage and is now deliveri ng 2 .5W (as per 
spec) on its second power setting. Thi ngs 
are the same using a lead-acid gel battery or 
N iMh  battery pack except the switch to low 
power occurs rather sooner. Duncan, G4DFV 
tells me this a lso happens with other low 
power rigs such as the learn IC-703. 

The cure I have found for this l ies i n  a very 
low cost d iminutive l ittle modu le cu rrently 
ava ilable from severa l suppl iers on eBay. I 
origi nal ly found out about these modu les 
as I had pu rchased a coaxial  relay made for 
operation on 28V and I was looking for an 
a lternative to the usua l  pulsing circu its for 
persuad ing it to operate from l 2V. I came 
across the XL6009 DC-DC step-up voltage 
converter power supply un it ( i t  replaces the 
s imi lar  LM2577 unit) from a suppl ier in the 
U K  called RasPi Mart. I pa id the princely sum 
of £3 . 1 8  i nc luding post for this l ittle marvel .  

These a n d  s imi lar  modules can be had for 
even less than that now. See Photo 1 for a 
view of this modu le. 

At just 2cm by 4.3cm, it looked to me 
l i ke it m ight fi l l  the bi l l  for powering the relay, 
since its input voltage can be as low as 3 .5V 
and it can be adjusted with a n ice mu lti-turn 
potentiometer on the board for an output up 
to as h igh as 30V. When adjusted to give 
28V output, an i nput of 1 2V is well with in  its 
comfort range and the relay du ly performed 
correctly. Some d iscussion with fellow 
bui lders ensued and it became apparent that 
this l ittle module is wel l  under-used in this 
appl ication - a few amps of output cu rrent 
m ight be possible. 

A test setup with the multimeter and 
a selection of h igh-wattage wire-wound 
resistors confirmed that output cu rrents of 2 
to 3A a re i ndeed possible. The semiconductor 
device and the inductor on the board tended 
to get a l ittle warm , but si nce the efficiency 
of the modu le is given as around 94%, 
not much heat is produced . The measured 
current consumption of my FT-8 1 7  varies 
from a round 0 .5A on receive to just under 2A 
on transmit at h igh power, so it seemed that it 
m ight i ndeed be possible to use the module to 
supply the rig with a constant 1 3 .8V a lmost 
regardless of battery voltage. 

P R I NCI PLES. The way the modu le works 
seems to be that you set the desi red output 
voltage, leav ing the i nput voltage to look after 
itself (with i n  l im its) .  Al l  that happens is that 
the lower the i nput voltage gets, the greater 
the current demand - but the output voltage 
stays remarkably constant. The module 
seems quite happy with the output set at 
1 3 .8V and receiving any i nput with in the 
range from l 3 .5V downwards to any real istic 
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level that a car battery m ight reach. I use 
mine pl ugged into the accessory socket i n  
the ca r where the wir ing, fuse, and  switching 
resistances a l l  take their toll and the output 
voltage is often in the l 2V to 1 2 . 5V range. 
Th is is insufficient for the rig to operate at the 
5W level . Before this project I had connected 
d i rectly to the battery terminals to try and 
recover as much voltage as possible but 
even this only worked for a whi le .  Now, it 
is far more convenient to just plug i nto the 
accessory socket and away I go at 5W. 

PROS AND CONS. We've seen the benefits, 
so what of the d rawbacks? At around 94 % 
efficiency, a l ittle energy is lost to heat, but the 
main thing is that the module is a switch ing 
power supply and as wel l  as the heat, there 
is the hash it produces. A certa in ( low) noise 
level is present all over the entire frequency 
range of the rig. This is actual ly not much 
of a problem on a noisy H F  band , but more 
obvious on the more sensitive VHF and 
U H F  ranges. It is certa i n ly not in the class 
of obl iterating all signals, but weak signal 
reception is a problem . I l ive about 200km 
from the 1 44MHz and 432M Hz beacons at 
G B3ANG and on a simple d ipole at ca r roof 
height I can sti l l  hea r the beacons, but they 
are accompanied by the higher noise level 
from the module when it is in use. 

NOISE SOLUTIONS. I thought about 
switching the module off and bypassing it 
on receive, leaving it on for transmit only, 
but that cou ld lead to a more complicated 
circuit i nvolving the PTI l i ne,  so I wondered 
whether I could improve thi ngs using 
screen ing and filtering, thus leaving the 
module on al l  the time. The qu ick answer 
here is that it is possible to completely 
remove any trace of the hash the modu le 
produces using the simple circu it I have 
developed. I find that when mon itoring the 
beacon even with an indoor d ipole on a table 
at 1 m or so above ground level, there is no 
sign of any noise from this unit other than a 
cl ick when it is turned on . 

The circuit is shown in Figure 1 .  Use 
this as a basis and,  l i ke me, use what you 
have. The i nner toroids have a few turns of 
thick wire and a re an attempt to form a high 
frequency fi lter i n  combination with the low 
value capacitors. The outer toro ids form 
further filtering at lower frequencies. There 

a re a selection of ceramic capacitors 
at various points and two low ESR 
electrolytic capacitors on the back of 

Ll * 

Battery + 

1 L2* Inner screened enclosure L2* 1 L1 * 

J.. --�' Output + 
+ in +out 

4n7 + 
XL6009 FT 

the input and output sockets. This 
outer layer of defence is aimed at 
HF general ly. Both i nput and output 

l n  - in - out lOn Oµl 1 00 µ  

I I 

circu its a re protected in the same 
way as I was not sure where the hash 
would leak out. Use two d ifferent 

Battery OV L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1  OutputOV types of sockets for i nput and output 
so you cannot get them the wrong 
way round !  I used a phono socket 

FIGURE 1 :  Circuit d iagram of the battery voltage conditioner. * see text for deta i ls of L l  and L2. 
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Feedthroug h  
Input .......-- capacitors ---.,.. Output 

socket socket 

L 1 etc Inner screened enclosure contains L 1 etc 
XL6009, both L2s and capacitors 

Inner screened enclosure shown separated 

from box inner for clarity only 

FIGURE 2 :  General arrangement of the inner screened enclosure, feedthrough 
capacitors and connecting sockets. 

PHOTO 2: The module is under the aluminium bracket (centre). 

for the i nput (the connections looked OK for 
a couple of amps) and the normal hole and 
pin type used a lmost everywhere for power 
supply to electronic devices for the output 
to the rig. Keep the lead between this un it 
and the rig as short as practicable s ince any 
resistance here wi l l  act against a l l  your  efforts 
to keep the voltage up to 1 3 .8V1 

CONSTRUCTION. Physical ly, the modu le is 
placed in a screened box with i n  a box, using 
low-pass fi lters uti l is ing toroidal coi ls and a 
range of capacitors on both i nput and output 
c i rcuits. I used a commonly ava i lable 4 by 2 
by 1 inch d iecast a lumin ium box (I got mine 
from Ma pi in)  and a piece of th i n  a lumin ium 
sheet formed into a square U shape that is 
shaped to form a close fit to the diecast box 
and l id when put in place (see Figure 2 ) .  
Photos 2 and  3 a lso show how I shaped the 
tops of the U shaped screen to accommodate 
the die cast box lid to make a good fit. This 
creates th ree screened enclosures in a row 
with i n  the die cast box, the centre one only 
bei ng accessible through the two side ones. 

The larger toroids (marked Ll  in the c i rcuit 
d iagram ,  Figure 1 )  i n  the s ide boxes were 
from the junk box: they actual ly came from 
defunct mains l ight d immers. They a re about 
2cm diameter and lcm thick. I removed 
most of the wire (about 24swg) unti l  there 
was a si ngle layer winding of a round 50 
turns on each.  I th i nk  these toroids a re of iron 
dust construction and the inductance was 

P HOTO 3: L l ,  L2 and the feedthrough capacitors 
are c lea rly seen here. 

around 200µH but none of this is critica l .  
More importantly, the D C  resistance of each 
of the completed coils was around 0 .20 ,  so 
not too much of the precious voltage is lost 
on the output side of the c ircu it. It does not 
matter so much on the input side. I cosseted 
the outer toroids in black foam to prevent any 
movement, eg whi lst d riving. 

The small toroids (marked L2 on the 
c ircuit d iagram)  in the centre box d i rectly 
connected to the power converter board were 
from a broken 'wa l l  wart' type switch mode 
power supply and were of ferrite construction.  
For the record these were about l 5mm in 
d iameter and 8mm thick .  I had 7 or 8 turns 
of 18 SWG wire on each, which resulted in 
an inductance of around 75µH and a DC 
resistance below the 0. 1 0  resol ution of my 
meter. I am being deli berately vague here as it 
s imply does not matter much. I was bu i ld ing 
a very basic low-pass filter that is trying to 
pass DC and stop any RF getting out of the 
centre section.  I had two bolt-i n  4 700pF feed 
through capacitors connecting the centre 
box to each side box, but I da resay that these 
were used s imply because I had them.  An 
insulated wire through a small hole ( 1 m m  
dia) with capacitors to earth either side of the 
screen would do at a pi nch . Like most things 
I bui ld ,  this is a bit belt and braces so a less 
careful approach would still be worthwhi le .  
Use what you have. 

The module was mounted using its two 
holes, using an extra nut on each of the two 
screws to act as spacers between the module 
and the base of the centre section (as wel l  as 
fasten ing the U shaped screening i nside the 
d iecast box) .  I was not comfortable fastening 
the module flat to the base of the enclosure; 

P HOTO 4: H igher power switch mode modules 
l ike this l OOW version are readily available. 

the tracks under the board a re only covered 
with pa int and I was not sure if they were a l l  
a t  earth potentia l  anyway. 

I a lso made a smal l  bracket (seen in Photo 
2 and Photo 3) to go over part of the module. 
This helps to conduct heat away from the 
sem iconductor device (and the inductor on 
the modu le) to the case. I t  a lso creates a l ittle 
more screen i ng. I used a smal l  amount of 
heatsi n k paste where the bracket is in contact 
with the components on the board and where 
I bolted it down i nside the centre section.  If 
you use this module you wi l l  notice that the 
top faces of the semiconductor and the coi l  
a re at d ifferent heights, so the bracket was 
made with a spl it in it so I could bend at the 
appropriate places to achieve a snug fit. You 
can see a l l  this in the photos. Why have I 
been so careful in burying the modu le in this 
way? Look at it l i ke this; the modu le h isses 
and growls ( in  an electrical sense of cou rse) 
and you are bu i ld ing a cage around it to 
prevent this noise escaping! 

After completing construction, all that 
remains to do is to power up from a l 2V 
sou rce and set the output of the modu le 
to 1 3 .8V. It would be wise to test it before 
connecting to your expensive rig! Try a 4 .  70 
wire wound resistor or a 21  W car  i nd icator 
lamp as a load. Once this has been done, 
fasten the lid down and you a re ready to 
operate at the h igher power level for longer. 

MORE POWER. If you want more power, 
then look at the range of these modu les 
on the market. You s imply need to search 
someth ing l i ke DC-DC converter and lots of 
them come up .  I have a type LTC 1 8 7 1  from 
YKS Power Ltd , a lso from eBay. This is a 
l OOW rated modu le, a l ittle larger than the 
project module at sl ightly over 4cm by 6cm 
and 2cm high, see Photo 4.  I t  too wi l l  operate 
down to 3 . 5V and produce up to 30V at 
l OOW! I t  has a 3 d igit voltmeter on the board 
that wi l l  mon itor input and output voltage. A 
ba rga in at £5.84! It is wel l  constructed and 
performs as per spec. A recent check on the 
com puter reveals lots of others, a whole range 
of modu les and prices, often post free and 
from UK suppl iers. There is even one with an 
850W rating! Good luck and may you spend 
many /P operating hou rs at fu l l  (QRP) power 
- as I am now able to do. 
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DC to light and beyond 
A short exploration of the electromagnetic spectrum 

I NTRODUCTIO N .  I recently read a short 
a rticle about the electromagnetic spectrum .  
I t  was very s imple and d i rected a t  absolute 
beginners with an interest in  astronomy. 
Th is was s imi lar  to, but not the same as the 
section of the Foundation course. The a rticle 
raised some i nteresting questions such as: 

• What is the longest wave possible? 
• What is the h ighest frequency 

possible? 
• What effect does the Doppler Effect 

have on radio waves? 

On the face of it the answers seem easy: 
DC is the longest wave and i nfin ity is the 
h ighest frequency - but these answers are 
wrong! 

Other questions arise from the ones 
above such as; 

• What a re radio astronomers l istening 
to7 

• Why do we have to use VH F to ta l k  to 
the moon , and not H F? 

Some of the concepts that follow in this 
article shed l ight on the behaviour of rad io 
waves - and that is, of course, of great 
interest to us amateurs. 

SO, WHERE TO START? Perhaps we should 
begin with the standard spectrum d iagram 
that we are all fam i l ia r  with , Figure 1 .  This 
covers waves from about 1 km long, down to 
the m inute nanometre (nm ,  1 0·9m)  lengths 
of gamma rays. 

We were taught that there is a fixed 
relationsh ip between wavelength and 
frequency as, i n  a vacuu m ,  a l l  waves 
travel at the speed of l ight - approxi mately 
300 ,000km per second . This means that 
some of our regu lar spots we know and love 
are known as follows: 2 m ,  145MHz ;  70cm, 
430MHz,  then there are some HF favourites: 
20m , 1 4 . 5 M Hz and 80m ,  3 .5MHz .  The 
conversion of wavelength to frequency is 
very approximate but the conversions are 
well known and used. 

To help keep track where we have got to 
I wi l l  start at the longest wavelengths and 
lowest frequencies and progress upward 
to the highest frequencies and the shortest 
wavelengths. I w i l l  not strictly adhere to a l l  
the preferred groupings of  frequencies as for 
this article some could be skipped a ltogether. 

LONG WAVES. To get sta rted , and j ust 
for interest, let's look at some very long 

PHOTO 1: Thermal imaging of 'l ight' around l Oµm shows warm things l ike people clearly when it's 
too dark for a normal camera to see properly. I mage from tinyurl .com/RC-8- 1 5-A 

wavelengths - universe-size wavelengths. 
The frequency wi l l  be low, but j ust how low? 

A 1 Hz electromagnetic (EM)  wave has a 
length of 300 ,000km so 0 . 1  Hz is 3M km 
(3 ,000,000km or 3 x 1 09 metres). O .Ol Hz 
is 1 0  t imes longer, so that's 30M km or 3 x 
1 010m , and so on.  

Whi lst it is possible to have an a rbitra ri ly 
low frequency, and thus an arbitrarily long 
wavelength , how about a wavelength that 
wi l l  just fit i nto the known un iverse? That 
d istance is cu rrently thought to be 93 b i l l ion 
l ight years across (that's a long wa lk ! ) ,  and 
equates to 9 x 1 026 metres. This has a 
frequency of 3 x 10·23 Hz,  or very, very low 
in anyone's book. Roughly one cycle every 
thousand m i l l ion mi l l ion years in fact. 

Although we're th i nking about a si ngle 
wave there could a lso be fractions of even 
longer ones present. However, to be strictly 
accurate there is no ' longest wave' or lowest 
frequency as the wave length approaches 
infi n ity, and the frequency zero, but neither 
actua l ly reach there! On ly DC is static and a 
steady state does not have a waveform . 

AUDIO. We can see in Figure 1 that the 
electromagnetic waves at the lower end of 
the frequency scale coincide with audio 
and vibration. Human hearing ranges from 
about 20Hz up to 20kHz (with the upper 
l im it reducing with age) and sounds a lso 
continue in the u ltrasonic up to about 
50kHz, where some animals can hear 
and bats echo-locate. Vibration ranges 
down to about 1 Hz,  below which it is j ust 
considered movement, and upward through 
the u ltrasonic dependant on the substance it 
travels through. For example, jewellers use 
u ltrasonic clean ing baths to remove d i rt from 
smal l  clock parts and these typica l ly run at 
40kHz; u ltrasonic med ica l i maging uses 
'sounds' i nto the MHz  range. 

These movements are mechanica l 
in nature and so cannot be classed as 
electromagnetic. Sound is just movement of 
the a i r  (or a sol id ,  eg noises i n  water) , and 
so of cou rse these waves cannot exist i n  a 
vacuum !  

Heat, o n  the other hand,  is part of the 
electromagnetic spectrum and wi l l  travel 
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through a vacuu m .  To prove it, j ust stand 
out in the sun on a hot day! The sun is a 
long way away and there's a lot of vacuum 
between it and the top of the Earth's 
atmosphere. 

We wi l l  consider heat together with 
cosmic rays and gamma radiation later. 

M U LTIPLIERS. Before we get too fa r it m ight 
be a good idea to refresh ou rselves of our 
mu ltipl iers, as i n  th is article we wi l l  come 
across some big and 'huge' numbers (and 
some pretty sma l l  ones as wel l ) .  Table 1 
gives some idea of the range of wavelengths 
and frequencies we're looking at. 

VLF (3 TO 30kHz). The Very Low Frequency 
(VLF) sector of the electromagnetic spectrum 
is j ust in and above the part of the audio 
spectrum described earl ier, however 
electromagnetic waves and sound are qu ite 
d ifferent. To i l l ustrate the difference, we can 
send an AC signal for long distances a long 
a copper wire ,  however if we bang or shake 
the wire, the vibration attenuates to noth ing 
i n  a very short d istance. 

Here in the VLF sector we find special ist 
appl ications such as search and rescue 
(SAR) beacons that transmit through sea 
water; we a lso encounter the geomagnetic 
generated 'whistlers' [ l ]  as shown in the 
spectrum d iagram of Figure 2 .  

Sound systems in audio appl ications 
do in fact a lso transfer the energy of these 
frequencies by conduction in the wires. 
We are warned that in cases of EMC 
interference, our radio signals can be 
received by these wi res, so, although they 
use d ifferent med iums they share the same 
spectrum .  

L F  (30 TO 300kHz). This area i s  genera l ly 
now used for long distance commercial 
broadcasting with the famous BBC 'long 
wave' transmissions, now Radio 4, on 
1 500m ( 1 98 kHz) .  

Stanford VLF Palmer Station 2004-07-23 
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FIGURE 2 :  Typical waterfal l  diagram of atmospheric VLF 'whistlers'. I mage: GFDL 1 .2 

The use of h igh power and the re l iance 
on ground wave propagation ensure rel iable 
coverage. 

MF (300kHz to 3M Hz). The 'med ium wave' 
band is fu l l  of regional broadcast stations 
mixed with navigation beacons for sh ipping 
and aviation .  I t  is a lso the home of the old 
ship to shore transmissions, wh ich a re 
gradual ly being replaced with satel l ite l i nks. 

This band is very affected by the sun 
and propagation between day and n ight 
shows slow but dramatic changes. As with 
transm issions in the LF band, broadcasters 
use loads of power and big antennas. 
I nteraction between ground waves and 
ionospheric reflections cause problems for 
l isteners in 'fringe' areas. 

Amateurs have 'Top Band' here, j ust 
below 2 M Hz.  It tends to be used for the 
gentlemen's rag chewing spot, as fading 
(QSB) is un l i kely to affect long overs. 
However it has a lso been a ferti le band 
for DX hunters, especia l ly duri ng the solar 
m in imum periods when D region absorption 
is at a m in imum.  

H F  (3 to 30M Hz). The 'short waves' that 
we amateurs are known to haunt by publ ic 
perception. This is the area of the spectrum 

where we genera l ly take the most interest. 
It contai ns our  main i ntercontinental DX 
frequencies and our best known bands. 
Propagation and the ionosphere are the 
most closely monitored subjects, so at 
this point we wi l l  explore the effects of our 
atmosphere. 

Refraction of radio waves. We are taught 
that VHF waves travel in straight l ines and 
on ly bend a l ittle, so their range is just 
beyond the visible horizon.  If this is the case, 
why do HF waves bend so easily in the F 
layers to bounce right round the world? 

The clue is in the apparent energy level of 
waves of d ifferent frequencies. For example 
we know that X- rays will travel right through 
us, whi le l ight won't. As a general rule the 
h igher the frequency the h igher its energy 
leve l .  This appears as the penetrating ab i l ity 
of a wave. More on this later. 

The Maximum Useable Frequency ( M U F) 
is the frequency at which the H F  waves 
cease to be refracted by the ionosphere and 
a re passed straight through, either to be 
lost out i nto space or attenuated down to 
noth i ng. This frequency varies considerably 
but is usua l ly found a round 6 M Hz.  

For us amateurs the frequencies just 
below the M U F  conta i n  the 5MHz  or 60m 
band. The cha racteristics here i nvolve 
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years. 
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FIGURE 1 :  Standard spectrum diagram covering audio frequencies to gamma rays. I mage: NASA 

Atmospheric absorption of waves. We'l l  get 
a l ittle ahead of ou rselves here. We know 
that for waves originating at ground leve l ,  
H F  wi l l  be either absorbed by the D layer, 
or refracted , or reflected, by the E and F 
layers and wi l l  hardly escape the Earth's 
atmosphere. If we want to ta l k  to the moon 
(or use moon bounce) we wi l l  most l i kely 
use the 2m band or any rel iable frequency 
h igher than the M U F. If we want to ta l k  to 
orbiting spacemen we wi l l  probably use 
U H F  and big d ishes. Radar wi l l  penetrate 
the atmosphere; however a h igher band, 
i nfra red , is a lmost tota l ly blocked, by water 
vapou r  and clouds. When we reach l ight, 
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vi rtua l ly a l l  gets through most of the t ime; 
this is the atmospheric sweet spot' 

As we go on up in frequency we find 
that the incom ing solar  u ltra violet is 
blocked by the ion isation effect in  the 
high atmosphere, particula rly by ion ised 
ozone. Passing on up toward gamma rays, 
these tend to be blocked by col l isions with 
atoms in  the h ighest and th innest levels 
of the atmosphere. These col l isions cause 
a reduction in the energy levels of the 
secondary particles and a change of particle 
types. 

The science of the breakdown of the very 
high energy gamma ray particles is qu ite 
complex but is well worth exploring if you 
a re interested, however it beyond the scope 
of this a rticle. What is worth mention ing 
however is that these high energy particles 
appear to be waves at the same time. Light 
for instance is thought to be a frequency, 
whi le it is known a lso to be a very smal l  
particle, the photon. The photon vibrates at 
its apparent frequency. Without going into 
too much physics the smal ler a particle, the 
h igher the frequency that it can vibrate. 

For us radio amateurs we usua l ly dea l 
in electrons that, compared with photons, 
a re h uge - and therefore vibrate a lot 
slower. 

VHF (30 TO 300MHz). In the author's 
experience, VHF tends to be 'used' more 
than 'experimented with ' .  There is one 
outstand ing experiment awaiting success 
and that is the first two way contact across 
the Atlantic using 2 metres. 

The 'Magic Band' at 6m is probably an 
exception to this; however, as a competition 
med ium ,  VH F is very well used . 

Most of our band plans for VHF tend 
to show s imi la r  'channel ization' to the 
commercial users in adjacent bands. Over 
the years users have m igrated to their 
most su itable segments of the spectrum .  
For example the lower end i s  preferred 
by vehicle operators where the abi l ity of 
these signals to follow uneven ground and 
penetrate foliage is an advantage. I n  the 
middle, the aviation industry and sound 
broadcasters can be found .  At the upper 

600 500 400 
Wavelength (A) in nm 

end, short range hand held users can be 
found .  Signals genera l ly travel only a long 
the l i ne of sight (in practice they go sl ightly 
further than the optical horizon) but some 
reflections do occur, eg off bu i ld i ngs. 

U H F  (300MHz to 3GHz). U H F  is rea l ly 
an upward extension to the VHF. At the 
lower end the advantages of the smal ler 
anten nas made it popu lar with the hand 
held industry. The TV broadcasters found 
that the bandwidth ava i lable gives them the 
'room' to broadcast huge quantities data -
vision ,  colour, sound and text services - a l l  
crammed into mu lt iple channel transponders 
at the main transmitter sites. Although the 
l i ne of sight rules sti l l  apply, considerable 
propagation is found using reflections 
and refractions of bui ld i ngs in the u rban 
environment, thus a l lowing mobile phones 
in  this band to work in  the office! 

Toward the top of this frequency range 
a re the lower sate l l ite down l i nk  frequencies, 
with TV and G PS the best-known uses. 
There is a lso a huge prol iferation of low 
power networks around 2 .4GHz.  

M ICROWAVE AND RADAR (3GHz to 
3THz). As we leave the U H F  and go even 
h igher we enter the l ine of sight microwave 
region .  This we use for poi nt to point 
transm issions with real ' l i ne of sight' on ly. 
These waves have become very energetic 
and resist most attempts to bend them round 
corners. Anyone considering trying it wi l l  
have to become used to using wave guides 
and s imi lar  p lumbing hardware. Radar  
uses these properties to  bounce off targets 
and return signals to thei r  source. With the 
increase in  frequencies in  this region of the 
spectrum comes a health warning! As we 
shal l  see later, the energy levels (not power 
levels) increase and become penetrating to 
the human body, this can ,  and wi l l  cause 
health problems, so exercise extreme caution 
when thinking of generating and transmitting 
these frequencies ! 

For us amateurs this should be the end of 
the story as the h ighest frequency a l location 
ava i lable to us in the UK is 250GHz;  but we 
don't need a l icence to use l ight! 

Technica l Featu re 

H EAT AND I N FRARED (-3 to 300THz). As 
mentioned earl ier, heat is an electromagnetic 
rad iation. I t  is a lso conducted in a s im i lar 
fashion to electricity, so heat wi 1 1  travel 
through a copper bar with ease. 

Regrettably, heat is genera l ly of l ittle use 
as a commun ication med ium but is very 
usefu l for passive motion sensing as we can 
'feel ' the warmth of hot objects even in tota l 
da rkness. 

This region of the spectrum l ies between 
the h ighest radar frequencies and visi ble 
l ight. Radar wi l l  not penetrate very far 
into the end of a short metal bar, whereas 
heat wi l l  travel from one end to the other. 
Strangely, I ight won't penetrate it either! 

As the frequency increases, so does 
the temperature. The far infrared is of 
course invisible but is detected as heat. 
However if it has a h igh enough temperature 
(frequency) it rises to be 'nea r infrared' ( ie 
close to visible l ight); i ncreased even further 
it leaves the infrared and it appears at very 
low end of the (red) l ight sector. 

Anyone lucky enough to have watched a 
blacksmith at work wi l l  be able to see and 
experience the effects. A bar of black i ron, 
heated, wil l sti l l  look black, but wil l radiate 
heat. Put back in the fire to heat further it 
w i l l  start to visibly glow du l l  cherry red . Even 
more heating wi l l  raise the colour  to bright 
yel low, a very h igh temperature! 

I nfra red cameras and detectors can show 
movement of people in complete darkness, 
either by using invisible near-i nfrared l ight 
or, at longer wavelengths, thanks to the 
fact that we radiate heat. Photo 1 shows a 
comparison of a visi ble (upper) and thermal 
image ( lower) showing how warm thi ngs -
l i ke people - 'glow' of their own accord in  
the longer therma l  wavelengths. We have 
d ifficu lty feel ing other people's heat at a 
d ista nee, but ea n feel the presence of a hot 
soldering i ron close up !  

VISIBLE LIGHT (-400- l OOOTHz). Light 
is a form of electromagnetic radiation and 
the visi ble part that we humans can see. 
It ranges from deep red to deep violet. 
These colours are the low and h igh l im its 
of our eyes' receiving range. The red end 
has a wavelength of about 700nm and 
a frequency of 400THz, whi lst violet 
has a wavelength of about 400nm and 
a frequency of 790THz. Everyone's red 
and violet l im its vary sl ightly but, either 
way, we can only perceive a tiny part of 
the electromagnetic spectrum .  Figure 3 
shows how the (tiny) visible portion of the 
electromagnetic spectrum relates to other 
frequencies. 

Light is a useful med ium to i l l ustrate 
some of the ideas presented here. In a 
ra inbow we can see most of the visible 
spectrum of sunl ight being refracted back 
from water droplets in the a i r. The red end is 
bent round sharper than the violet end. This 
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shows that the lower a frequency the less 
energy it has and the easier it can be bent. 
Sunsets a lso show the same effect where 
atmospheric refraction bends the deep red 
l ight so it is visible, when in rea l i ty the sun 
has a l ready set below the horizon. 

Light as a commun ication med ium can 
be used in a number of ways for example 
flash ing beacons ( l ighthouses) for sea 
navigation, a i rport beacons flash ing a slow 
Morse ident' for over flying a i rcraft. Even 
Scouts use torches and hel iographs to pass 
messages. Probably the most important 
med ium for l ight commun ication in the 
modern world is the optical fibre used for 
phone and broadband data! The low end 
frequencies used are i n  the nea r i nfra red and 
so a re not visible to the naked eye, hence 
the warn ing N EVER stare into the end of 
an optical fibre where there is any chance 
chance that is in use: it could be carrying 
enough optical power to fry you r  eye. 

At this point of the spectrum we real ly 
leave the sectors that can be used for regu lar 
commun ication. 

U LTRAV IOLET ( 1  - 30EHz) . This sector 
starts just beyond the visible spectrum and 
extends upward i n  frequency to lower energy 
X-rays. For us down on the ground the u ltra 
violet radiation that reaches us from the 
sun wi l l  cause sunburn and cause paint 
and pri nted colours to fade. Long wave UV 
(just above visible) is sometime ca l led 'black 
l ight' and its effects can be seen in d imly 
l i t  d iscos, causing some pai nts, dyes and 
textiles to glow with fluorescence. I t  is a very 

useful tool when used with fluorescent i nks 
for data read ing on envelopes in the mai l  
system. Extremely short UV l ight is used 
for m icrochip photolithography in much the 
same way as we produce PCBs, but with 
much smal ler d imensions. 

H igher up i n  the atmosphere the UV 
radiation from the sun is the major cause of 
the ionisation of the layers we use and rely 
upon to work our DX. Luckily for us most of 
the sun's UV is blocked by the atmosphere. 

X-RAYS AND ABOVE (30EHz and u p) .  At 
the upper end of the spectrum we get to 
some interesting and exotic frequencies and 
wavelengths. 

As the spectrum frequency i ncreases 
above the UV we progressively pass i nto the 
region of 'soft' X-rays. These in turn lead to 
'hard '  X-rays, with increasi ng penetrating 
abi l ity. Medical X-ray machines typical ly 
use a wavelength of 5µm ,  wh ich is a 
frequency around 6 x 1 017Hz.  I expect one 
cou ld modu late an X-Ray beam to pass 
i nformation (and I recently d iscovered that 
NASA is conducting such experiments), 
however I would not l i ke to be standing on 
the receiving end! 

I ncreasing the frequency even fu rther, 
we reach gamma rays. These a re found 
emanating from nuclear fusion and fission 
and natura l ly from cosmic events in outer 
space. The shortest recorded wavelength 
signal was from a black hole out in deepest 
space with a wavelength of i o-21 metres. 

The shortest wavelength possible would 
have been recorded at the Big Bang at 

the beginn i ng of the universe. Here the 
whole th ing was smal ler than 1 0-35 metres 
across; a nything smaller wou ld have been 
dom inated by quantum effects (and is 
beyond my comprehension so we wil l  leave 
it there, other than to say that any complete 
single wave could not be longer than the 
diameter the universe was at that t ime). 

CONCLUSION.  I n  this article I have not 
covered the Doppler effect (the stretch ing 
and compressing of waves) ,  neither 
have I covered the energy levels i nvolved 
in i ncreasing sectors of the frequency 
spectru m .  These subjects m ight be covered 
in a later article. 

The electromagnetic spectrum ,  as we 
have seen,  extends far further than our 
regular amateur band l im its. I t  ranges from 
very, very low frequency vibrations right 
through to the very highest energy galactic 
gamma rays. We have seen that rad io waves, 
l i ke the rest of the electromagnetic spectrum ,  
can be attenuated , refracted , reflected and 
stretched , by a number of means. 

I hope that by exploring the spectrum it 
sheds some light on the behaviour of the 
radio frequency bands that a re ava i lable to 
us to use and experiment in. I t  cou ld ,  I hope, 
encourage you to have a go and experiment 
with somethi ng different. Remember that 
as amateu rs we try to 'bend the rules to see 
what happens'; only by doing this wi l l  new 
discoveries be made. 

WEBSEARCH 

[ l l  https://en .wikipedia .org/wiki/Whistler_(radio) 

TABLE 1 :  Wavelengths from huge to tiny plus the corresponding frequencies and  exam ples. 

Wavelength (A) Magnitude§ Frequency Typically§ Radio band 
3,000,000,000,000,000m 3Pm Light year 0.0000001 Hz lOOnHz 

300,000,000,000,000m 300Tm 0.00000 1 Hz lµHz 
30,000,000,000,00m 30Tm O.OOOOl Hz lOµHz 
3,000,000,000,000m 3Tm U ranus orbit 0.000 1 Hz l OOµHz 

300,000,000,000m 300Gm Mars orbit 0.00 1 Hz lmHz 
30,000,000,000m 30Gm O.OlHz l OmHz 

3,000,000,000m 3Gm O. l Hz l OOmHz Movement 
300,000,000m 300Mm Moon orbit l Hz l Hz 

30,000,000m 30Mm lOHz l OHz Vibration 
3,000,000m 3Mm l OOHz l OOHz 

300,000m 300km ISS altitude l ,OOOHz l kHz Audio VLF 
30,000m 30km Marathon 10,000Hz l OkHz 

3,000m 3km 100,000Hz l OOkHz LF (LW) 
300m 300m 1 ,000,000Hz l MHz Ultrasound scanner MF (MW) 

30m 30m HGV lorry 10,000,000Hz l OMHz HF (SW) 
3m 3m 100,000,000Hz l OOMHz VHF (FM) 
0.3m 300mm Adult foot 1 ,000,000,000Hz lGHz Microwave oven UHF 
0.03m 30mm 10,000,000,000Hz lOGHz Radar SHF 
0.003m 3mm 100,000,000,000Hz lOOGHz EHF 
0.00003m 300µm Aluminium foil 1 ,000,000,000,000Hz lTHz 'Tera hertz' 
0.000003m 30µm 10,000,000,000,000Hz lOTHz Thermal imaging 
0.0000003m 3µm Blood cell 100,000,000,000,000Hz l OOTHz lnfrared light 
0.00000003m 300nm 1 ,000,000,000,000,000Hz l EHz Ultraviolet light 
0.000000003m 30nm CPU transistor 10,000,000,000,000,000Hz l OEHz Extreme UV light I X-rays 
0.0000000003m 3nm 100,000,000,000,000,000Hz l OOEHz Gamma rays 

§ = very roughly the size range ind icated and not intended as an accurate measurement, eg a marathon run is 42 . 195km. 
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Design Notes 
The latest roundup - including a 
cautionary tale about wideband glitches 
from the Si535 l chip and others 

ANALOGU E  I DIGITAL EXPERIM ENTER'S 
PLATFOR M .  If you want to play with 
programmable logic and combine that with 
ana logue signals and processing, there is 
a low cost route that combines everyth ing 
i n  a si ngle board . I t  is the Cypress 
Semiconductor PSoC (programmable system 
on chip) .  The PSoC is a true programmable 
embedded system-on-ch ip,  i ntegrating 
configurable ana logue and d igital periphera l  
functions, memory and a m icrocontro l ler 
al l  on a si ngle chip.  The I/O pins a re 
programmable and can be configu red as 
ana logue or d igita l .  

You first bui ld up the  circuit or system 
you need on a computer using the Oigikey 

software or SPICE. The software has a 
schematic capture uti l ity where you place 
digital and ana logue devices where you 
want them ,  pu l l  up spec sheets for each 
device, then fi l l  out pa rameters for each 
device. Add control code in C,  then just load 
your  design onto one chip and away you 
go. Fu l l  deta i ls  a re ava i lable from [ l J .  which 
gives you access to examples, free software,  
explanations and examples . The prototype 
board is $25.  

AI RSPY SOR.  The concept of s imple low 
cost SDRs consisting of an RF tuner i nto 
ND converter a l l  bund led onto a sma l l  USB 
p lug  i n  have been moving on rapidly over 
the last few years. We started out with the 
RTL Dongle, origi na l ly designed for TV and 
broadcast radio but 'hacked' or mod ified 
and used with custom software as a general 
pu rpose software rad io. This low cost un it is 
widely used , but its 8-bit sampl ing at up to 
a few MSamples I second means dynamic 
range is  poor and it real ly is only properly 
suited to casual VHF  through to U H F  
reception. I t  i s  barely useable a s  a spectrum 
analyser. In this column in November 2 0 1 4  
we saw the M i rics SOR-Play modu le, which 
offered 1 0-bit sampl ing at potentia l ly up 
to l OM Hz bandwidth , plus a response 
that properly extends down into H F. This 
was more useful as a general pu rpose 
receiver and is beginn ing to show promise 
as a useful piece of test equ ipment to have 
around the shack. 

Now there is the Airspy SOR. At the t ime 
of writi ng I haven't yet got my hands on 
one, but hope to report more next t ime. The 
Ai rspy was actua l ly designed for amateurs 

PHOTO 1 :  The Airspy 12-bit lOMHz bandwidth 
SDR, designed to complement SDR# and similar 
software. Image courtesy of www.SecQuest.co.uk 

and enthusiasts as a means of overcoming 
the restricted dynamic range of the off the 
shelf products. I t  tunes 24- 1 800MHz and ,  
with 1 2-bit sampl i ng,  wi l l  i nherently offer 
at least l 2dB better dynamic range than 
the 1 0-bit ND in  the SOR-Play and 24d B 
more than the RTL Dongle. Also, un l i ke the 
earl ier products, its reference can be locked 
to an external clock - making i t  useful for 
exact frequency measurement and as a 
signal ana lyser. 

It c la ims that no d rivers are req u i red 
and is 1 00% plug-and-play on Windows 
Vista, 7, 8 and 8 . 1 .  A range of software 
can be used with the Ai rspy, i nc lud ing 
SOR#, Linrad, SOR-Console, GQRX and 
HOSOR (via an addit ional d river) . See [2] 
for more deta i ls .  

A2200 G PS MODULE CHANGES. The 
Maestro A2200 low cost G PS module is 
useful as a sou rce of accurate t im ing and 
navigation data . I t  was descri bed here 
in March 2 0 1 4  and is ava i lable from 
Fa rnell [3] and other catalogue suppl iers 
for less than £ 1 0. However, I pu rchased 
a nother one recently and d iscovered the 
manufacturers have made a few changes 
to the firmware. The default on the origi na l  
version del ivered the seria l  data , the 
N M EA stream ,  at 4800 baud . On fi r ing up 
the latest module it d id n't work with my 
design and I discovered the N M EA data 
was com ing out of the module at 1 1 5200 
baud .  Vaguely reca l l i ng a mention on a 
group post ing a whi le back ,  a bit of d iggi ng 
revealed a l l .  

The latest version offers four baud rates: 
4800, 9600, 38400 or 1 1 5200, selected 
by pul l  up/down resistors on pins 1 5  and 
16 (pul l  up  to the i nterna l  l .8V logic 

lill·MMiiil 
supply) . For 4800 baud both pins need 
to pul led h igh .  The fi rmware revision for 
this change is -9333 , shown on the label 
on the module.  The user manual  version 
1 .5 onwards deta i ls this mod ified setup.  
Apart from the N M EA baud rate setting, it 
seems to work just the same as the earlier 
version.  For fu l l  deta i ls ,  download the data 
sheet from the suppl iers or search the web 
for Maestro A2200. Photo 2 is one of my 
homemade PCBs for this modu le with P IC 
controller, showing the tacked-on pu l l  up 
resistors to the right of the module .  

PLL SYNTHESISERS WITH I NTERNAL 
VCOs. Phase locked loop synthesisers have 
been described in this col umn several t imes 
over the last few years. There a re now some 
very n ice devices for generating frequencies 
from a few tens of MHz  to several G Hz 
with no add itional d ividers or R F  hardware 
needed . The latest Fractional -N designs 
(see for example the April and November 
20 1 2  editions of this col umn)  offer v i rtua l ly 
contin uous tun i ng with smal l  steps, a l l  
h ighly stable and  locked to  a master 
reference osci l lator. 

Some of the most useful ones come with 
i nternal voltage controlled oscil lators (VCO) .  
This rea l ly i s  a big leap forward , a lthough 
it does i ntroduce a number of 'issues'. The 
VCO is often the most expensive part of 
a synthesiser if a ready-made packaged 
modu le is used , or one of the more critical 
and compl icated parts to bu i ld  from scratch.  
I n  addition, most external VCOs only cover 
a restricted frequency band . Now, a number 
of synthesiser ch ips inc lude an i nternal 
VCO, tuneable over a wide range, thus 
making a si ngle ch ip synthesiser a far easier 
proposition. But these i nternal VCOs come 
with qu ite a lot of additional baggage and 
need more com plex programming; they a re 
not necessarily as good a solution as might 
first appear. So what's wrong, and where do 
we need to take ca re? 

To be usefu l ,  the VCO has to cover a 
wide range. Being an a l l-si l icon design , 
the resonator wi l l  have a lower Q than any 
external one wou ld and this alone means 
h igher phase noise; but modern designs 
are usual ly good enough . The wide tun ing 
issue is more sign ificant. The manufacturers 
don't know where any user wi l l  want to 
run their device, so they have to make it 
cover as wide a range as possib le to be 
economic to make. Output d ividers a l low 
it to reach lower frequencies, with typica l 
i ntegrated VCOs runn ing at several GHz .  
Often the ch ip  is offered i n  severa l variants 
with identica l  logic c i rcu itry, but a VCO that 
covers a different range i n  each va riant. For 
example the LTC6946 l nteger-N synthesiser 
is made in th ree versions that tune 2 . 24 
to 3 . 74GHz, 3.08 to 4 . 9 1 G Hz and 3 .84 
to 5 .79GHz,  fol lowed by an output d ivider 
that can be program med from any va lue to 



PHOTO 2 :  A2200 GPS module with P IG  controller. The two pul l  up resistors that had to be added for 
setting the NMEA baud rate in the latest firmware revision are to the right of the white GPS module.  

1 to 6 ,  for output down to 373M Hz.  The 
LMX254 1 Fractional-N device appears i n  six 
guises with overlapping bands coveri ng 1 .  99 
to 4G Hz and an  output d ivider up to 63 
for d i rect generation down to 32M Hz.  The 
MAX2870 has a VCO with an octave band 
(2 :  1 frequency range) and b inary d ividers 
to give conti nuous coverage of 24M Hz to 
6G Hz with no gaps. But it is gett ing the wide 
tun ing range that generates big problems. 
For opt imum phase noise and low spu ri i ,  
the VCO rea l ly ought to have a restricted 
tun i ng range - expressed in M H Z/V of tun i ng 
voltage. The more sensitive it is, the more 
that noise and interference on the tun ing 
voltage wi l l  transfer i nto wideband noise 
on the generated signa l .  To cover a wide 
tun i ng range, many hundreds of MHz  or 
even several GHz per volt would theoretica l ly 
be requ i red. The two requ i rements a re 
d iametrica l ly opposed . To overcome these 
problems, the manufactu rers resort to clever 
tricks with the i nternal VCO, then h ide these 
as much as possible from the user. The main 
one is to preset the VCO close to the wanted 
frequency, so the voltage tun i ng only has 

to adjust it over a relatively na rrow range to 
mainta i n  lock.  

This sounds s imple enough to do and 
should be,  but for one th ing. The ch ip 
doesn't actua l ly know what frequency it is  
being asked to generate! So it doesn't know 
what to preset the VCO to. The user defi nes 
the internal register settings for the va rious 
d ividers to lock the VCO to the reference 
i nput, but the ch ip hasn't a clue what VCO 
frequency the va lues wi l l  result i n .  The way 
round is that the user 'tel ls' the chip the 
approximate frequency of the reference - in  
the  case of  the LMX254 l to the nea rest 
M Hz .  The ch ip then uses this i nformation, 
a long with the d ivider setti ngs to estimate 
the VCO pretune point, then switch in or out 
addit ional capacitors and inductors to get 
close to start with. It may (and I speculate 
here) even measure the approximate free 
run n ing VCO frequency. 

The result  is usual ly very successfu l ,  with 
effective tun i ng sensitivities, after presett ing, 
of a few tens of MHz/volt, or even lower. 
A far cry from the GHZ/V that 'ought' to be 
needed , and a sensitivity comparable with 
external VCO designs capable of low phase 
noise. But it is this presetting, or ca l ib ration 

process that causes problems. 
I f  the synthesiser is 

PHOTO 3 :  The LMX2541 
Fractional-N synthesiser with 
internal VCO. A complete 
frequency generation solution 
for 3 2 M Hz to 4GHz! 
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only used to generate a stable, unchanging 
frequency then we see no problem ,  but if the 
synthesiser is used in an  agi le appl ication, 
l i ke generati ng mu lti frequency modu lation 
(in our case, WSJT modes or WSPR) or i n  
frequency hopping, this need to ca l ib rate 
the VCO can be a headache. Every ti me 
the registers a re reprogrammed ,  the chip 
reca lculates the VCO presets, then goes 
away and does some optim isation. Few 
deta i ls  a re ever suppl ied in data sheets, 
apart from a note that the loop wi l l  be 
un locked and the VCO free ru nn i ng for a few 
cycles of the compa rison frequency; typica l ly 
a few m icroseconds. Here is the problem. If 
we are reprogramming the ch ip several t imes 
a second to generate mod u lation, a few
m icrosecond glitch every t ime generates an 
awful lot  of  interference. 

We first noticed this wh i le testing the 
LMX254 l Fract-N sou rce generating JT65 
for the next generation of 432 MHz beacons.  
Every t ime the Fractiona l ,  or F, register was 
reprogrammed for a new tone, a wideband 
spi ke appeared - very vis ib le on a spectrum 
ana lyser and definitely aud ible for tens of 
kHz each side of the carrier. Completely 
unacceptable - and it nearly k i l led the 
project. The data sheet clea rly states that 
a recal ib ration procedu re is executed every 
t ime that register is changed - but I 'd missed 
the impl ications! Fortunately there was a 
worka round .  Generati ng the tones using the 
Denominator, or D ,  register, no reca l i bration 
is performed when its value a lters. So a 
relatively straightforward software change 
a l lowed the project to proceed . When this 
gl itch was queried on the TI users' website, 
the manufacturers agreed there was no way 
round it, but that a later synthesiser ch ip 
d id i ncl ude the option to turn off the VCO 
reca l ib ration cycle for j ust this task. I have 
yet to investigate. 

Other ch ips may not be so fortunate. 
Severa l users report wideband gl itches when 
using the popu lar  S i53 5 1  ch ip ,  used in 
designs and kits for transm itters generating 
WSPR and other modes. This device is less 
well documented than the LMX254 1 ,  but 
having a huge operational tun i ng range it 
must have a s imi lar reca l ib ration going in 
i nside. 

So, we rea l ly do need to be careful 
j umping in and using the most conven ient 
and easiest devices around .  In retrospect, 
the 432 M H z  beacons probably ought to 
have been bu i lt using an external VCO 
design, but fortunately the workaround does 
seem to give results acceptable to a l l .  

WEBSEARCH 

[ l l  PSoC system on a chip -

www.cypress.com/go/CY8CKIT-042 

[2] Airspy SOR - www.airspy.com 

and the UK site agents are www.airspy.co. uk 

[3] Farnell - www. Farnel l .corn (search for A2200) 
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MAKE YOU R  Es L ESS SPO RADIC  TH I S  YEAR 

Gemini 4 50f70 MHz 300W £849 

SPIOO SP600 50-52MHz 0.4d8 750W 
SP200 144-146MHz O.SdB 750W 
SP70 430-440MHz 0.7d8 SOOW 
SP23 1250-1300MHz 0.9d8 lOOW 
SP13 2300-2400MHz 0.9d8 SOW 

{ 

Gemini 70 
432MHz 300W £1099 

Gemini 23 
1 296MHz 200W+ £1299 

£313.55 
£313.55 
£313.55 
£511 .28 
£428.20 

MHl'·70 

Discovery 6 
50MHz 1 500W £1808 

HIGH POWER RANGE 

MHP600 50-52Mhz 0.25d8 1500W 
MHP200 144-146MHz 0.3d8 1 500W 
MHP70 430-440MHz 0.45d8 1200W 

LI N EAR a m p  

£389.95 
£389.95 
£389.95 

PowAbeam 2m From £58.80 PowAbeam 70m From £142.80 PowAbeam 23cm From £160.00 

10, 10+, 15, 15+, Aircell 5, 7, Aircom Plus, 
Aircom Premium all in stock 

Andrew Heliax 
COAXIAL CABLES 

CONNECTORS 
N-Type, UHF, BNC, SMA, TNC, 
7-16DIN etc. LDF, AVA and the 

Example: Ecoflex 15 Plus attenuation @432Mhz 5.8d8/100M, power handling 
@500MHz 890W, fmax SGHz 

new FXL range 
all in stock 

Free termination service available - we will make up your leads for you. 

B E  S U CC E S S F U L  

RAU AZIMUTH ROTATOR 

A lighter duty rotator 
Up to 180 Nm torque 
Worm gear drive so precise 
stop with nil backlash 
Supplied with digital 
controller 
Future-proof firmware 
upgradable via PROM 
Mast or head unit mounting 
with adaptor plate 

SmallerTri
band beams 
+ VHF and 
UHF yagis 

TRANSMITTING TUBES 

3-SOOZG / 81 lA/ 5728 / 8877 
I etc. Singles I Matched Pairs 
I Matched Quads 

RAK AZIMUTH ROTATOR 

A medium to heavy duty 
rotator 
Up to 3240 lb-inch / 336 Nm 
torque 
Equivalent to G-1000/2800 
but with digital control 
Worm gear drive so precise 
stop with nil backlash 
Supplied with digital 
controller 
Future-proof firmware 
upgradable via 
PROM 
Mast or head unit 
mounting with 
adaptor plate 

Medium size 
HFNHF arrays 

LNA 

BIG·RAK HEAVY DUTY 
AZIMUTH ROTATOR 

A heavy duty rotator 
Up to 3600 lb-inch / 403 Nm 
torque 
Equivalent to G-1000/2800 
but with digital control 
Worm gear drive so precise 
stop with nil backlash 
Supplied with digital 
controller 
Future-proof firmware 
upgradable via 
PROM 
Mast or head unit 
mounting with 
adaptor 
plate 

Big HF antennas 
or multiple VHF/ 
UHF Arrays 

G4DOK VLNA pre-built for 
70/23/21/13/9ans <OJdB NF 

· High spectral purity 

• Instant On 

• Built in sequencer 

lnterseries adaptors. 
Huge range in stock. 

J O I N  I N  T H E  F U N  I N  TH E 
U KAC'S ON 6, 4, 2, 70 & 23 .  

BEKO SOLID STATE LINEAR AMPLIFIERS 
HLV950 950W SOMHz/ SOOW 70MHz £2100.00 
HLV1000 1000W 144MHz £1999.00 
HLV2000 2000W 144MHz £3499.00 
HLVSSO 530W 432MHz £ 9.00 
HLV1 1 00 1000W 432MHz £3299.00 
HLV350 430W 1296MHz £2299.00 

• Up to 4 remote sensing heads 
• PEP, Average , SWR readout w wi 
• Optional PC link for Spectrum and IMD monitoring 

FROM: £399.00 
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Hitched to a Ham 
(Written by a long-suffering wife) 

GOLDEN RU LES. Here are seven golden 
rules on how to enjoy amateur rad io without 
it leading to d ivorce. No guarantee is given: 
these rules are for guidance only - you sti l l  
need to put the toilet seat down and  ask for 
di rections when you are lost. 

SUNDAY. I am writing this on a Sunday 
morni ng at home with my partner of five years 
enjoying the one day of the week when neither 
of us is worki ng. However - it is now lOam 
and i nstead of enjoying a leisurely coffee 
together and a share of the Sunday papers, 
he is sat in the shed with headphones on, 
apparently ta lking to a large black box. When I 
say talking, I don't mean 'Engl ish' or 'northern' 
or any language I might be able to understand 
but instead a code where people aren't cal led 
John or Pete but are addressed by a strange 
combination of letters and numbers that 
apparently is supposed to mean somethi ng. 

I arrived home from my 6am Sunday 
morni ng wa lk  in the rain (a perfectly normal 
way to behave and no, we don't have a dog) 
to find my partner nowhere in the house -
eventually to be discovered in the back garden 
wandering round with bits of rope 'mend ing 
his aerial' ahead of this morni ng's 10 o'clock 
event. Rule 1 - please don't try and explain 
exactly what it  is that is happening at 10 
o'clock on a Sunday morning. The knowledge 
that you wil l  be out of the way unti l 1 1  o'clock 
is sufficient - leaving us to enterta in the 
mi lkman or catch up with the soaps. 

Now - I can remember hearing about 
CB radios being around in the 1970's and 
although it seemed to simply be an excuse 
for pimply adolescent males to congregate 
together with a shared i nterest - I understand 
that in that age - the idea that you could sit 
in your bedroom and talk to somebody on the 
other side of the world was pretty impressive, 
but these days I am sure I have heard of 
other ways you can do this without need ing 
to spend Sunday morn ing adjusting aerials or 
sitti ng in a shed looking l ike an extra from a 
1920's black and white fi lm .  Rule 2 - please 
don't try and expla in the difference between 
CB radios, ham radio or amateur radio. It's 
l i ke the Offside Rule - I am sure it's rea l ly 
important but I have managed to get by for the 
last 45 years without need ing to know: I th ink  
I can cope without having i t  explained to me. 

RETU RNING. My partner has just come in 
from the shed early, expla in ing that "conditions 

were difficult on the band we started the net 

on so another band was suggested and that 
was the last I heard from them ." And this from 

somebody who had to be the fi rst in our street 
to get signed up for super speedy broadband 
as the i nternet connection was way too slow! 
(It's a good job that I was writing this and not 
enterta in ing the mi lkman, as he has arrived 
back in 40 minutes ea rly. ) On seeing I was in 
the middle of writing this, he began to explain 
what exactly it was he was involved in - as 
expected , using a strange code of letters and 
numbers - thereby breaking Rule 1 .  

Rule 3 - please don't try and explain 
why, when we are able to talk to anybody 
anywhere in the world, sending text, photos, 
videos etc with j ust a small device that fits 
snugly into a pocket, you need a 40 foot mast 
in the back garden. (I do understand there are 
important uses such as communicating during 
emergencies such as major natural disasters. 
Like the 1 953 floods.) 

AERIALS. Rule 4 - please don't expla in 
the difference between aerials, masts and 
antennas (you're right - I don't know, but 
I don't need to know: do you know the 
difference between kitten heels and stiletto 
heels?) That's another thing - ask an amateur 
radio enthusiast for d i rections and he won't 
say "turn right at the Green Man" (that's a pub 
by the way, not a Caroline Lucas supporter) 
or left at the traffic l ights, but "turn just after 
the mast on your right and then left after 
the house with the Cubical Quad". We once 
agreed to meet up at those services on the M4 
with the 500 foot mast behind them - I had 
travel led up and down the M4 every week for 
six months and never noticed the mast. 

TOYS. Rule 5 - please don't try to justify why 
you need to buy yet another piece of amateur 
radio equipment when you already have a 
garage fu l l  (and you've just sold the car on 
eBay because there was no way it would fit 
in the garage). Or why this radio is subtly 
different to the last one you bought. Or why 
it's absolutely essential to make a detour to 
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Plymouth on our trip from Cambridge to Bristol 
in order to pick up your latest purchase. J ust 
buy it and do what you need to do to pick it 
up. But remember, in return, don't question 
why we need yet another pai r  of black trousers 
when there are already seventeen pai rs of 
black trousers a l ready i n  the wardrobe (they 
are a l l  d ifferent - but believe me you would 
not want us to expla i n  the d ifference when you 
could be out there adjusting your wavebands. )  

VISITS. Rule 6 - I f  you want to visit an  
extremely interesting amateur radio museum 
because you are passing through the area 
whi lst on holiday together, please recognise 
that we may not want to spend quite as 
long browsing the exhibits as you do. I n  
some cases, less than a day i s  sufficient. By 
the way, the amateur's defi nition of "passing 
through" is getting with in  two counties (in the 
U K) or anyth ing in the same time zone (when 
travel l ing in the USA) . I remember arriving at a 
particular museum to find the two elderly male 
volunteers downstairs overjoyed at getting not 
just one visitor but two - they were clearly very 
enthusiastic about the thi ngs on show and 
my partner was in his element. I made polite 
noises as I looked at yet another decrepit old 
radio but it was clear that my heart wasn't in 
i t .  As soon as it was reasonably polite to do 
so I left them both ta lking to my partner ( in  
the strange code previously mentioned) and 
went upsta i rs, where I found a small cafe. The 
woman serving the tea tentatively asked if I 
was accompanying a ham rather than being 
one myself. When I agreed that this was the 
case, a smile broke over her face and she 
admitted she helped out in the cafe whi lst 
her husband volunteered downsta i rs, but she 
longed for a bit of conversation on something -
anything - other than amateur radio. We then 
spent a very pleasant forty minutes ta lking 
about all sorts of thi ngs that definitely made 
the visit more enjoyable for me. I 'm afraid 
it reminded me of a trip I took in the early 
1 990's to the Penci l Museum in Cumbria with 
two Fine Art students - I had no idea there 
was so much to know about pencils and yet 
now I can't remember any of it. 

FI NALLY. Rule 7 - However much you enjoy 
indulging your hobby and in real ity it's great 
just to see your partner doing something he 
enjoys (and we realise it could be worse: you 
could be into football) - at some point it's 
a good idea to put RadCom down for a few 
minutes and make 'er indoors a nice cuppa. 

Th is is the fi rst piece I have written for 
a magazine but I do have high ambitions: I 
wi l l  know I have 'made it' when my article is 
i ncluded as part of the guest publ ication on 
"Have I got news for you?" They've had Catfish 

Insider, Rug Hooking, Lighthouse Digest and 
Toothpick Bulletin so why not RadCom? 

And finally, finally: shou ld you be married 
to somebody who enjoys ham radio AND 
football - I would give up now. 
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The G4EAQ integrated 
SDR transceiver 
Excellent performance, neatly packaged 
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PHOTO 1 :  Integrated SOR transceiver showing 
cool ing vents and chamfered front panel slots. 

TH E SDR BUG B ITES. Four years ago, it bit 
me. I bui lt the Fi nn ingley 80m SOR receiver 
[ l ]  and was tota l ly blown over with its 
exceptional performance, del ivered at very 
low cost. The frequency range was easily 
extended with i n  the 80m band [2] . Later 
on ,  I used SOR receivers to observe diverse 
waterfa l l  images of on-a i r  signals [3] . I knew 
then that I absolutely had to have an SOR 
transceiver, to replace my o ld but sti l l  much
respected Kenwood TS-440SAT transceiver. 

A FlexRadio 1 500 transceiver with its 
companion Power SOR v2 . 2 . 5  software gave 
outstanding performance and an i ncred ible 
range of software-driven fac i l ities. After 
persistent attempts. its 5W of RF power 
resulted in U K  and Eu ropean contacts. 
Eventua l ly I had my first QRP contact 
with West Coast USA. But, and it is a big 
but, these QRP pleasures requ i red great 
patience. Low power is tota l ly drowned out 
by competition from today's more powerful 
stations. So I now had power hunger. 

THE LI N EAR AM PLIF IER. After a long 
search for a low-cost l i near ampl ifier to 
provide greater output power, it emerged that 
the H LA 1 50+ by RM of I ta ly would fit the 
b i l l .  Driven by 5W of SSB power from the 

Flex 1 500, well over l OOW output is made 
ava i lab le. If at a later stage the d rive were 
increased to 1 OW, then up to 250W SSB 
output would become ava i lab le. The l inear 
ampl ifier inc ludes a set of automatically
switched low pass fi lters coveri ng a l l  HF  
bands, to  prevent unwanted emissions. I t  
runs si lently, convection-cooled by only its 
su rrounding fins. Beware of cheaper, sim i la r  
RF ampl ifiers - they are un l i kely to have the 
filters and may have been designed origina l ly 
for Citizen's Band use. Such ampl ifiers can 
cause spu rious emissions. Following on-a i r  
testing and QSOs with the H LA 1 50 +  l i near 
ampl ifier, I was del ighted by the performance 
of a l l  my new equipment. But problems 
remained. In particula r, the station was 
assembled from un its that were d isparate i n  
appearance and spread out  along the bench 
top. Beh ind them, cables snaked out untid i ly 
- problems well-known to just about a l l  radio 
amateurs' 

CRITERIA FOR A N EW I NTEG RATED SDR 
TRANSCEIVER UNIT. Al l  along, desi red 
criteria were forming in my m ind for a new 
assembly of RF un its in a single enclosure. I n  
addition to the greater output power a l ready 
ach ieved , I wanted: 

• compact, tidy, a l l- in-one integration 
• shorter i nterconnecti ng leads contained 

and h idden at the rear 
• h igh portabi l ity for possible remote use 
• good mechanical strength 
• h igh therma l d issipation capabi l ity 
• excel lent RF- and DC earth ing 
• ease of access to al l  internal RF  un its 
• maximum use of pre-existing equipment 
• a functional front panel a rrangement 
• a degree of 'retro-styl i ng' and low cost. 

PHOTO 2: Double-decker chassis with ATU ,  fuse box, dummy 
load cool ing fins and l inear ampl ifier. 

Suitable RF units a l ready 
ava i lable at G4EAQ Towers 
comprised a Manson l 2VDC 
30A (peak) l i near PSU , an 
M FJ-993B l ntel l ituner ATU ,  a 
l OOW, 500 dummy load and 
the Flex 1 500 transceiver. In 
addition to the recently-acquired 
l i near ampl ifier, only a chassis 
and outer casing were lacking. 
A simpl ified block d iagram of 
the integrated transceiver is 
shown in Figure 1 .  

DESIGN AN D CONSTRUCTION. A long 
search commenced for a metal box to 
conta in  a double-decker chassis carrying 
the RF  units. Ex-computer servers, ammo 
boxes, a l um in i um su itcases and the l i ke 
were a l l  considered. Eventua l ly, a defunct 
Heathkit HWl 01 transceiver was spotted 
at about £30. I once owned one of these, 
and knew the generously-sized a lumin ium 
case incl udes numerous venti lation slots 
(see Photo 1) to release heat from the 1 9  
thermionic va lves (these sets made good 
shack warmers ' )  so therma l d issipation 
would be enhanced . 

Stripped of a l l  its i nternal components 
and va lves (for later sale) , the case wou ld 
be idea l to hold all my RF un its i n  double
decker a rrangement, greatly reducing 
the equ ipment footprint. The case a lso 
pandered somewhat to my 'retro urge'. To 
hide scratches, it was sprayed with black 
meta l l ic  auto pa int and transparent lacquer. 
Two chromium-plated hand les were fitted to 
a new front panel ,  completing the 'retro look' . 
These a re i nva luable for carrying the fin ished 
transceiver un it, for moving it about on the 
bench and for tipping it onto its face to gain  
access to  connections a t  the rear -why ever 
d id  we stop fitting those usefu l chromium
plated handles? 

The double-decker chassis of 4mm thick 
sheet a lum in ium is seen from the rear in 
Photo 2. This heavy gauge was chosen 
for its excellent electrical and thermal 
conductivity. It is more than adequately 
strong to resist flexing under the weight 
of the un its. It must be pointed out that 
experience in marking-out, dr i l l i ng, fi l i ng 
and bending of a lumin ium sheet is essentia l ,  
especia l ly for th is  thick grade. At least a large 
vice and a dri l l-press wi l l  be requ i red . Sheet 
a l um in i um in a wide range of sizes and 
thicknesses is ava i lable at competitive prices 
on eBay. The sizes purchased were sufficient 
to make the two main plates and all fou r  
connecting brackets. The  plates were cut to 
size by hacksaw. They were then smoothed 
along a l l  edges, the corners filed quarter
round and a l l  edges were chamfered lightly 
at 45° degrees. Hard work, but I never 
said this project was for the fa int-hearted ! 
No d imensions are specified , because this 
a rticle is i ntended for guidance of the wise, 
rather than being an exact prescription. 

Each unit  is held down by screws to its 
respective plate. The rubber feet of the Flex 
1 500 transceiver were unscrewed and stored . 
Sl ightly longer screws were substituted , to 
hold it firmly onto the plate, but note that they 
were carefu l ly chosen so they were not long 
enough to do damage inside the transceiver. 

In a second mounting method, the 
aerial tuning un it was held by homemade 
a lumin ium side brackets (just left of centre i n  
Photo 3 ) .  These brought its case edges fi rmly 
down into contact with the a lumin ium plate. 
The pa int was first sanded off these bottom 
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PHOTO 3: Side view 
of i ntegrated SDR 
transceiver chassis. 

edges, to ensure 
excel lent earthing 
con nection with the 
plate. In belt-and 
braces approach , 
earth connection 
term inals provided 
at the rear of the 
Flex 1 500 and the 
M FJ l ntellituner 
were fitted with 
sepa rate earthing 
brackets (see the 
GROUND term inal 
near the centre of 
Photo 2) .  To avoid 
projections where 

they might scratch the un its, the heads of 
self-tapping screws were countersunk into the 
plates. Sharp tips of projecti ng screws were 
ground off. If requ i red in the future, a l l  un its 
can be removed and returned to their as-new 
states, without loss of value. 

The front panel ,  again i n  4mm a lumin ium,  
is connected by sma l l  brackets and screws 
to the double-decker chassis and i ncl udes 
rectangu lar letter-box apertures, as seen i n  
the photos. Edges of the apertures, being 
chamfered all round at 45

°
, offer wider 

viewing angles onto the LED ind icators, rotary 
knob, push buttons and switches. Elsewhere, 
the panel hides blank  a reas of the RF un it 
faces. This un ifies and simpl ifies appearance. 
I t  largely conceals extraneous deta i l  and 
tones-down the fanciful baby-blue front of the 
RM l inea r amplifier. 

H EAT AND POWER. Generous case 
venti lation mentioned earl ier, combined 
with the high thermal conductivity of the 
plates, a l lowed free arrangement of the RF 
units. There is no need to confine a l l  heat
dissipating equ ipment to the top plate. In fact 
the final a rrangement locates the transceiver, 
l inear ampl ifier and dummy load (al l  heat 
d issipaters) on the bottom plate. Some spare 
space is left for possible future improvements. 
The fi nal design is the resu lt of trying many 
different arrangements. Attempts at symmetry 
were obviously futile from the start. I nstead , 
the chosen layout places a l l  the most-used 
controls to the right . This is important for 
station layout and operation, described later. 

Although the powered RF un its are 
i nternal ly fused , a separate fuse box was 
added i nside the main  casing. This takes car 
type blade fuses and suppl ies up to 6 outputs. 
A LED is in para l lel with each fuse, so if one 
blows, its corresponding LED wi l l  l ight up,  
identifying the defective circu it. Th is speeds 
troubleshooting. At present, only three fused 
outputs are used. 

The dummy load (lower right of Photo 2) 
comprises a thick-fi lm 500 l OOW resistor 
screwed to a heat s ink with generous cool ing 
fins. Heat d issipation is further enhanced by 
screwing the heat s ink down onto the lower 

plate. The dummy load largely 
hides the rear of the Flex 1 500. 
Conveniently, the l ntell ituner 
ATU includes an S0239 output 
socket designated antenna 2 .  
This i s  push button-selectable 
from the front panel . The 
dummy load is connected to 
this socket and is inva luable for 
setting up and off-a i r  testing. 

Computer 

USB 

2A 

12V PSU 
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Monitors Speakers 

HLA 1 so+ MFJ ATU 

20A l A  

Fuse box Dummy load 

EXTERNAL EQU I PMENT OF 
THE STATION . The l i near mains 
PSU could not be fitted inside 

FIGURE 1: Block diagram of the integrated SDR transceiver. 

the casi ng - and is qu ite heavy. Obviously, for 
portable use in the car it wi l l  not be needed, 
so its separation and external location (see left 
side of Photo 4) are appropriate. The antenna 
used at the home station is my favourite 
horizontal loop antenna,  connected to the 
l ntell ituner by balanced feeder. 

STATION OPERATION. The station includes 
three 1 9" mon itor screens. On the bench 
space in front of them, a Kenwood MC-60 
microphone and a M icrosoft M705 radio 
mouse (h ighly recommended) a re seen. 
They are used frequently and are operated 
by the right hand. The mouse includes a 
flywheel ,  a l lowing spinning for rapid tuning: 
reminiscent of the wonderful old Eddystone 
receiver tun ing knobs. The right hand is kept 
busy by cl icking on numerous on-screen 
controls of the Power SOR d isplay on the 
mon itors. It is a lso used to d rag signals into 
the transceiver pass band . The controls on 
the right hand side of the integrated SOR 
transceiver fa l l  conveniently to the left hand 
of the operator. Once set up, these controls 
are only used infrequently. I fi nd this station 
arrangement ergonomically pleasing. 

Having three screens is very usefu l .  In one 
particular a rrangement the receiver d isplay 
occupies the central screen, the left screen 
displays a logging program and the right 
screen d isplays QRZ.com pages. Many other 
d isplay combinations are feasible, i ncluding 
one where the waterfa l l  display is stretched 
out across a l l  th ree screens. 

VALU E FOR MON EY. The PSU ,  ATU and 
dummy load were associated with my earlier 
station (and may well out-live the present 
arrangement) so they were a l ready avai lable 
at zero additional cost. The Flex 1 500, l i near 
amplifier, metal work and fuse box were a l l  
new. So for an estimated 
tota l around £1000, I have 
a clean,  powerfu l transceiver 
with excel lent potentia l .  

is a n  option for programmable keyboard 
operation.  This is bui lt-into the software and 
ava i lable for immed iate use. I am in no doubt 
that, in years to come, I shal l  be discovering 
many more useful featu res of this software, 
and enjoying operation of my new I ntegrated 
SOR transceiver. 

Did the new transceiver un it meet a l l  my 
criteria? Yes - admirably. 

Although fu l ly complete and operationa l ,  
the integrated SOR transceiver may be only 
a work in progress! At a recent amateur radio 
rally I spotted a more powerfu l ,  used l i near 
ampl ifier and cou ld not help wondering 
whether it might fit into my casing. Shortly 
after, I saw the RadCom review of the ELAD 
M ulti-Use SOR Transceiver [4] , which has 
a su itable 5W output and many attractive 
features. Sti l l ,  I have the advantage of being 
able to make change flexibly and at moderate 
expense whenever requ i red, s imply by altering 
the front panel and i nternal fasteni ngs. That is 
considerably less costly than buying the latest 
al l-singi ng a l l-dancing black box equ ivalent. 
In the future, newer un its, perhaps dongle
l i ke,  may easily find a place in the venerable 
HW101 enclosure. Readers may fi nd the 
modu lar  form of construction descri bed 
attractive because of its flexibi l ity and the ease 
of achieving good results. Hopeful ly, a good 
fraction of my equipment wi l l  far outlive that 
obsolescence which all too soon,  can afflict 
un itary commercial transceivers. 
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Even today I am sti l l  
discovering va luable new 
features in the amazing 
Power SOR software from 
Flex Radio. One example of 
an un looked-for convenience 
feature d iscovered recently, PHOTO 4: Operational arrangement of the station. 
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EMC 
Ferrite cores, optimisers and broadcast QRM 

CLIP-ON FERR ITE CORES. 
Cl ip-on ferrite cores can 
be useful for improving 
the immun ity of electronic 
equipment such as an audio 
ampl ifier, or for reducing 
emissions from many types 
of electronic equ ipment if the 
unwanted signal is getting 
i n  or out via i nterconnecting 
cables rather than rad iati ng 
d irectly. They a re useful 
when the ends of the cable 
a re not accessi ble to th read 
through a ferrite r ing but a re 

----------

PHOTO 1 :  A twisted pair common-mode choke wound on a clip
on ferrite core 

only effective if a su itable grade of ferrite is 
used with enough tu rns for the frequencies 
of i nterest. 

C l ip-on ferrite cores are norma l ly 
specified by the impedance of one 'tu rn', ie 
when the cable goes straight through the 
core. The manufacturer's data sheet typica l ly 
specifies the impedance at frequencies such 
as of 1 0 , 25, 50 or l OOMHz .  Some of the 
best c l ip-on ferrite cores have an impedance 
of 1 000 at lOMHz  and 2000 at l OOMHz .  
The best shape for the core i s  a long tube, 
where the length of the core is at least 2 . 5  
times the d iameter of the hole, eg 34mm 
long core with 13mm d iameter ho le or 
20mm long core with 5mm diameter hole. 

One of the most useful sizes of c l ip-on 
ferrites for amateur rad io EMC use has a 
1 3mm diameter hole and a length of at least 
34mm ,  for example TDK ZCAT3035- 1 330, 
Wurth Elektron i k  7 427 1 22 2 ,  Fair-Rite 
0443 1 64 1 5 1  or KEM ET ESD-SR-20H5.  
These and a wide range of other types 
of c l ip-on ferrite core are ava i lable from 

OdB 
CHl S21&rt 

0 dB 

-10 

-20 

dB MAG 5 dB" REF 0 dB 

trade suppl iers such as CPC/Fa rnel l  and 
RS Components. I t  is norma l ly possible to 
place an order from such suppl iers without 
the need for a trade account but there may 
be a m in imum order cha rge or a sign ificant 
post and packing charge for orders below a 
certa i n  value. 

Mapl in Electronics stocks a l im ited 
range of c l ip-on ferrite cores with hole 
d iameters from 2 .4mm to l Omm but not 
the larger type with a 13mm hole. The 
Map l in  H EM30 1 8  (N95AB) has a 6.5 mm 
diameter hole and this may be la rge enough 
for very th i n  wi res. Alternatively, the Ma pi in 
H EM30 1 7  (N94AB) has a l Omm diameter 
hole but its shorter core it gives less than 
half the impedance for a si ngle turn so it 
wou ld need about 50% more tu rns than the 
H EM30 1 8  type. 

C l ip-on ferrite cores a re designed to 
reduce rad iated em issions from cables at 
VHF and an impedance of about 1 00-
2000 can give a sign ificant reduction 
such as l Od B  at frequencies where the 

t i.t l; :.I! on 

'» 
2 1 sn 

soon 

cable is resonant. At H F  
however, one turn i s  not l i kely 
to have much effect and 
multiple tu rns are requ i red to 
provide a useful amount of 
impedance. U p  to a certa i n  
frequency, the  impedance i s  
proportional to  the number 1\ '->----'-":::: 
of tu rns squared so 3 turns 
gives as much impedance as 
9 cores i n  series and 5 turns 
give as much impedance \ I\_ v ----

_.,-v- -..--
-30 3.06k 

\ I'-.. _...,--� v-� 
-40 

,_ 
9.9k 

-50 
-50 dB 
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FIGURE 1 :  Characteristics of the chokes in Photo 1 (red) and 
Photo 2 (purple). 

as 25 cores in series. At 
l OM Hz for example, a TDK 
ZCAT3035- 1 330 ferrite core 
has a typical impedance of 
1 000 for a si ngle turn whi le 
7 turns give 49 times as 
much impedance , or 4 .9k0. 
That's the sort of impedance 

to a im for - or better sti l l  1 OkO if possible. It 
is important that the two halves of the core 
close together without the s l ightest a i r  gap 
as this would greatly reduce the inductance. 

LAB TESTS. An example of a common
mode choke wound on a TDK ZCAT1 325-
0530A core is shown i n  Photo 1 .  This is 
qu ite a sma l l  core with a 5mm diameter 
hole that could be used to make a compact 
in - l ine fi lter. It has been wound with 1 0  
turns of twisted pai r  made of th i n  3 0  AWG 
Kynar insu lated wi re .  This has much thicker 
insu lation and h igher breakdown voltage 
compared to enamelled copper wire and this 
makes it more su itable for appl ications such 
as reducing em issions from a DSL modem 
or improv ing its immun ity to amateur 
transmissions. Alternatively, the larger 
ZCAT3035-1 330 with a 1 3mm diameter 
hole gives a lmost identica l results with only 
seven tu rns and can accommodate thicker 
wire .  

The red trace i n  Figure 1 shows the 
characteristics of the ZCAT 1 3 25-0530A 
choke measu red in a 500 test c i rcuit using 
a network ana lyser. Od B is at the top of 
the trace with -50d B at the bottom . The 
-30dB l i ne corresponds to an impedance 
of approximately 3k0, which is good , and 
-40dB corresponds to l OkO, which is 
excel lent. The impedance reaches a peak at 
9 M Hz then fa l ls at h igher frequencies due to 
stray capacitance between the windings. 

These c l ip-on ferrite cores are primari ly 
designed for VH F use and the performance 
fa l ls  off qu ite sha rply below about 6 M Hz.  
For improved performance at l .8 M Hz 
and 3 . 5 M Hz, a different grade of ferrite is 
requ i red with h igher permeabi l ity such as 
Ferroxcu be 4Al 1 .  Photo 2 shows 24 turns 
of 30 AWG Kynar insu lated twisted pai r  
wound on a smal l  r ing core with 13mm 
o/d and  6 .8mm i/d . This is a Ph i l ips type 
TN 1 3/7 . 5/5-4Al l  where the p ink colour 
ind icates 4Al 1 grade of ferrite. Now that 
these r ings are made by Ferroxcube, it is not 
entirely clear whether they are sti l l  colour  
coded but  the cha racteristics a re the same. 
I t  is essential to get the correct 4Al 1 grade 
of ferrite, not some other grade such as 
3C90. These particu lar  cores are not easily 
ava i lable i n  small quantities however and 
a lternatives are being evaluated. 

The pu rple trace i n  Figu re 1 shows 
the characteristics of this r ing core choke 
in a 500 test c i rcu it .  I t  can be seen that 
the impedance reaches a peak at 4 M Hz 
then starts to fa l l  due to stray capacitance 
between the wind ings and it crosses the red 
trace at ? M Hz.  

Connecting the two types of  common
mode choke i n  gives a very h igh 
performance fi lter, as shown in Figure 2 .  
This series combination has more than 
40dB loss (more than l OkO impedance) 
from l .8MHz  to about 26M Hz.  As the 
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PHOTO 2 :  A twisted pa i r  common-mode choke wound on a ferrite ring core 

impedance is so h igh , results 
at the h igh frequency end a re 
sensitive to prox imity effects 
and a re somewhat va riable. 
This series combination could 
form the basis of a h igh 
performance compact in- l ine 
DSL l i ne filter. 

SOLAR PV OPTI M ISERS. 
Some optim isers for solar PV 
systems can be a significant 
sou rce of RF interference 
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in the H F  bands and up to 
1 44 M Hz.  Solar PV power 
optim isers are sepa rate from 
the main inverter or grid 
connected power cond itioner 
(GCPC) . The optim isers 

FIGURE 2: Characteristics of the chokes in  Photo 1 and Photo 2 
connected in series. 

are either add-on modu les 
i nsta l led beh ind the panels or they may be 
embedded in the panel by the manufacturer. 
They adjust the load on each panel 
i nd iv idua l ly to its maximum power point 
(M PPT) . This increases efficiency when 
panels a re connected i n  series, particu larly 
when not all panels receive the same 
amount of l ight due to pa rtia l  shad ing. 

Each optimiser is a DC/DC converter 
using a switching regulator that can generate 
RFI . They c la im compl iance to I EC6 1 000-
6-2 ,  I EC61 000-6-3 but a problem with 
these standards is that they a l low h igher 
conducted em issions from DC power ports 
than from AC power ports. 

I t  may not be easy to fi nd out whether 
a particu lar solar PV i nsta l lation has 
optimisers fitted or not and if so what make 
and model they a re. Optim isers are normal ly 
fitted in an i naccessible and h idden position 
beh ind or inside the panels on the roof. 

One clue as to whether optim isers a re 
fitted is to look at a n  SDR waterfa l l  d isplay 
of the interference rad iated by the solar 
PV system .  I t  may be possi ble to resolve 
mu ltiple spectral l i nes close together and if 
there is only one inverter, this suggests that 
there a re mu ltiple optimisers. Optim isers can 
automatica l ly change mode from switch ing 
mode (which generates RF I )  to a straight
through mode that is qu iet. This can cause 
the number of spectral l i nes to va ry. In some 
cases the RFI may suddenly stop even when 
the sun is sh in ing and this can make EMC 
measu rements d ifficult . 

Optimisers may have some form of 
data commun ication with the inverter. 
One Member reports that h is own solar PV 

system produces a smal l  amount of QRM 
on 50MHz, l i ke a rough warbl ing effect, and 
he proved th is was from the solar PV system 
by turn i ng the system off at the mains.  On 
checking the HF bands, there were signa ls 
s imi lar  to RTTY or data signals on some 
frequencies. At fi rst these were thought to 
be commercial operators but i n  the summer 
there were very h igh levels of data-l i ke noise 
especia l ly on 5MHz and on many other 
frequencies. 

It therefore appears that some types of 
optimisers for solar PV systems conduct 
their own RTTY QSOs between the opt im iser 
and the i nverter via cable but they advertise 
their presence by radiating these data 
signa ls .  This may be a useful way to identify 
particu lar  makes and models of optim iser. 
We would be interested to hear from 
Members who have any i nformation on how 
the opti misers commun icate with the panels 
and any identify ing characteristics such as 
the frequencies that they radiate. 

BROADCAST HARMONICS? Some 
Members who l ive within a few mi les of 
h igh power AM broadcast transmitters 
have noticed signals in amateu r  bands that 
appear to be ha rmon ics of the broadcast 
transmitter. For example, 2 x 909kHz = 

l 8 l 8kHz,  or 3 x l 2 l 5kHz = 3645kHz. 
Whenever you fi nd a radio signal i n  an 

amateur band from a non-amateur  sou rce 
such as broadcast, the first th ing to consider 
is whether it rea l ly exists on that frequency 
or whether it is a spurious response of the 
receiver, overloading of the receiver, or 
someth ing non- l i near nearby. 

EMC 

Harmonics from any transm itter a re 
requ i red to be at a sufficiently low level 
but in the case of a h igh power broadcast 
transm itter, the perm itted level of second or 
th i rd ha rmonic in an amateu r  band may sti l l  
be  detectable several m i les away. However, 
before assuming that the unwanted signal 
is com ing from the broadcast transmitter, 
there are other possib i l ities that a re worth 
checking. 

Fi rst, it could be generated i n  the receiver. 
One way to check for this is to switch in an 
RF  attenuator and see how much the level 
of the broadcast signal reduces relative to 
other signals on the band . If for example 
1 OdB attenuation makes other signals 
reduce by l Od B  but the broadcast harmonic 
fa l l s  by 20dB or more, this suggests that it is 
being generated in the receiver. 

Another possib i l ity is an env i ronmental 
non-l i nea rity or 'rusty bolt' effect. This cou ld 
be a corroded connection on the amateur 
aerial or earth stake (if any) or on some 
other metalwork or bonding wi res nearby. 
For example in Barnet, there is a powerfu l 
M F  broadcast tra nsmitter at Saffron G reen 
a few m i les away and another not far away 
at Brookmans Park. Someth ing l i ke a long 
wire fence can pick up volts (or tens of 
volts) of broadcast signals and rusty or 
corroded joi nts can rectify this,  causing 
the fence w i re to re-radiate harmon ics or 
i ntermodu lation products. For frequencies 
fl and f2 , i ntermod products would i nclude 
2fl ± f2 and 2f2 ± f l . For example, 
(2  x 1 548kHz) - 1 2 1 5kHz = 1 88 l kHz,  
which fa l ls with in  an amateur band . I n  
this case the  two frequencies come from 
different transm itter sites so that is a sure 
sign that the signal on 1 88 1  kHz is not 
com ing from either tra nsmitter but is being 
generated in the receiver or nea rby by 
someth ing non-l i near. 

· 

An active d ipole antenna is another 
possib i l i ty. Even if it is not being used for 
receiving, it is l i kely to have back-to-back 
d iodes across the i nput for protection and if 
these a re d riven into conduction by strong 
local broadcast signals they wil l generate 
and re-radiate ha rmon ics nea rby. 

Mains w i ring can a lso pick up broadcast 
signals and if there is something that 
rectifies the mains, the rectifier d iodes can 
generate harmon ics or i ntermod products. 
A cha racteristic of this is l OOHz mains 
hum on the AM signal ,  which suggests that 
the harmonic is  bei ng generated local ly by 
someth ing connected to the mains .  

A way of checking whether a broadcast 
harmonic is locally generated is to take a 
portable or mobile receiver away from a bui l t
up area and see if the harmonic d isappears. 

WEBSEARCH 

CPC Farnell :  http://cpc.farnell.com 

RS Components: http://uk.rs-online.com 

Maplin Electronics: www. maplin.co.uk 
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Technica l Featu re 

Moving On 
Aerials for circular polarisation, part 2 

- ----

PHOTO 1 :  Two crossed Yagis (outer antennas) 
and two helical antennas for left- and right-hand 
circular polarisation. Photo courtesy of David 
Jefferies, G3DJR, PhD Stanford. 

RECAP. Last month was a mostly theoretical 
look at how circu lar  polarisation works. 
Now it's time to fi n ish off and examine real 
aerials that can produce and receive circu lar  
pola risation i n  practical systems. 

AERIALS. There a re two main types of 
c i rcu larly polarised aeria l :  the first of which 
is designed to transmit and receive one 

Coaxial 

hand on ly, and the second , a more flexible 
type, is designed to transmit or receive 
either hand with the fl ick of a switch or 
both hands of polarisation s imu ltaneously 
with d ifferent output sockets. The fi rst type 
often consists of a spiral of wi re forming a 
hel ix, wound in the same d i rection as the 
c i rcular pola risation which it is desi red to 
transmit or receive. This is placed in front of 
an earth plane. A typical structure is shown 
in Figure 3 and two practical versions are i n  
the  m iddle of  Photo 1 ,  wound for left- and  
right-hand pola risation .  

The gauge of  the w i re i n  th is  type of 
aeria l  is not pa rticu larly i mportant, but 
the pitch and diameter of the helix should 
be such that the c i rcumferential d istance 
a long the wi re between one turn and the 
next is about 1 1/4 wavelengths and the 
pitch ( ie  the spacing between tu rns) is 
1/4 of a wavelength . The action may be 
compared to an end-fire a rray in which a l l  
the elements are driven. The ground plane, 
acting as a reflector, shou Id be at least ha If 
a wavelength square. This configuration wi l l  
produce near-perfect circu lar  polarisation 
over a moderate bandwidth if the number 
of turns in the helix exceeds about six. 
The i nput i mpedance of such designs is 
usua l ly about 1 400. This type of hel ical ly 

wound aeria l  should 
not be confused with 
the hel ical ly wound 
shortened monopole, 
commonly seen as 
a 'rubber duck' on a 
handheld ,  in which 
both the pitch and 

""°"'" l 
FIGURE 3: Aerial for transmitting or receiving 
one hand of circular polarisation. In practice, 
the helix may be shunt fed for a better match 
to 500 systems. 

the circumferential 
d istance between turns 
is very much less than 
a wavelength . These 
short aeria ls rad iate 
in what is known as 
the 'normal' or 'rad ia l '  
mode ( l i ke a shortened 

"'"'"' � 
feed � I 

Direction of propagation 

FIGURE 4a and b:  Dipole aerials for 
producing circular polarisation. The 
Yagis in Photo 1 are an extension of 
this principle. 

Vertical 
feed 

quarter wave whip) ,  whereas hel ical ly 
wound ci rcu lar polarised aeria ls  radiate in 
an 'axia l '  mode (a long the length , l i ke a 
Yagi) .  

Another way of making a c i rcula rly 
pola rised signal is to synthesise the c i rcu lar  
polarisation by using two l i nearly pola rised 
d i poles at right angles. If the d ipoles a re i n  
the same plane, they need to  be  fed from a 
Y j unction with a quarter of a wavelength 
(electrical) extra feed length in one arm of 
the Y. Which arm has the extra length i n  
it determines which hand  is transm itted 
(or received) .  However, if the crossed 
d i poles are staggered in the d i rection of 
propagation by 1/4 of a wavelength, they can 
be fed exactly i n  phase to produce c i rcular 
polarisation. These two situations a re 
depicted i n  Figure 4a and Figure 4b.  

Such aerials may have crossed reflectors 
and d i rectors associated with them to 
concentrate or na rrow the radiated beam .  
The outer aerials i n  Photo 1 a re made i n  
this way. 

By having control of the relative phase 
between the vertica l and horizontal i nput 
and output feeders of the aerials shown in 
Figure 4a, and 4b, either left or right hand 
c i rcular polarisation may be produced and 
received . Also, both left and right hand 
polarisation together, but i ndependently 
carrying d ifferent i nformation on the same 
frequency may be produced. 

USE. Ci rcular polarisation has many uses. 
I t  is useful in broadcasting, particu larly 
on FM rad io, where the signa ls can be 
picked up  equal ly well by antennas that 
a re horizonta l ly polarised (eg rooftop 
domestic Yagis) or vertical ly (eg ca r radios 
and 'trann ies' - there's an old word ! ) .  
The vagaries of propagation affect c i rcu lar  
polarisation less, too, mean ing that as you 
d rive a round your  car rad io don't suffer 
anything l i ke the same amount of mobi le 
'flutter' as you r  2 m  or 70cm amateur gear. 
Sate l l ite and EME  enthusiasts a lso often use 
c i rcular polarisation, which helps amel iorate 
the effects of Fa raday rotation [ 1 ]  on l i nearly 
pola rised VHF  signals as they go through 
the ionosphere. 

WEBSEARCH 

[ l J  http://en .wikipedia .org/wiki/Faraday _effect 

Direction of propagation 
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HUGE SUMMER SAVINGS ON ALL YAESU PRODUCT! 
YAESU FT-4500 
Full feature HF-6M base transceiver wrth 
large easy to read display. The baby 
of the range but not in performance or 
functionality. 
NOW ONLY £499.95 

YAESU FTDX3000 Big brother of the 
FTdx1200. Boasting additional readout, 
down-conversion architecture receiver like 
its bigger brother FTdx5000. 
NOW ONLY £1899.95 

YAESU FTDX1200 The Yaesu FTdx1 200 
provides sophisticated operation on 1 60 
to 6 metres with up to 1 00 Watts on SSB, 
CW, and FM (25 Watts AM carrier). 
NOW ONLY £1 149.95 
See ML&S video review 
hamradio.co.uk/ftdx1200video 

YAESU FTDX9000 SERIES 
Yaesu Flagship Champion! 
FROM £6399.95 

YAESU FT-817ND 
The Worlds Only All Band Portable! 
NOW ONLY £439.95 
AND £36 CASH BACK 

YAESU FT-8570 Includes YSK-857 
Remote Head Kit. 
NOW ONLY £629.95 

ATAS-120A 
ATAS-120A Auto Mobile 40m-2m Antenna 
for FT-857/B97/450/991 
ML&S PRICE £259.95 

YAESU FT-1 900 Rugged 50W 2m FM 
ML&S PRICE £129.95 

YAESU FT-2900 2m 75W, MiL spec, high 
performance. 
NOW ONLY £1 29.95 

YAESU FT-8900E 
With FREE YSK-8900 Remote Kit 
High-power FM on 1 Orn, 6m, 2m & 70cm. 
When your local repeater is busy, slip onto 
10m & work DX! 
NOW ONLY £269.95 

NEW YAESU FT-252E 
Simple to operate compact 2m Handheld 
Transceiver that provides up to 5 Watts 
of RF power, along with loud audio output 
(800 mW) 
WAS £69.95 NOW £59.95 

YAESU VX-3E 
Micro Handie 2/70 with scanner 
WAS £1 29.95 NOW £1 19.95 

YAESU FT-&OE Twin band handie 
WAS £11 9.95 NOW £99.95 

YAESU VX-6E 2/70 handie 
WAS £1 79.99 NOW £1 64.95 

YAESU VX-8DE Triple Band 6/2/70 wrth 
enhanced APRS. 
NOW ONLY £259.95 

YAESU VR-1200 
100kHz - 1 300MHz FM!WFM/A 
WAS £1 39.95 NOW £1 19.95 

YAESU VR-160 Miniature 
communications receiver 
NOW ONLY £1 69.95 

MD-100A8X Base Station Microphone 
NOW ONLY £99.95 

MD-200A8X El ite Deluxe base 
Station Microphone. 
NOW ONLY £189.95 

LIKE US ON i}J 
facebook 

www.facebook.com/hamradiouk 
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THE YAESU FT-991 
HF·70cm with ATU Built·ln 

Unique full colour TOUCH SCREEN display, 160m· 70cm. All Mode Base 
Transceiver with Auto ATU 100W output on HF/6m & SOW on 2n0 C4FM 

as standard. 
Compact, Lightweight & Portable, Internal Automatic Antenna Tuner. High 

Accuracy TCXO, USB Capable. 

Just look at these features! 
• Advance<l spectrum scope 

function with waterfall display 
capabilfy 

• High resolution spectrum scope 
that is not usuallyfound in this 
class of transceiver, permits 
instant evaluation of band 
condrtions 

• ASC function automatical� 
swrtches between the scope 
sweep andthe receive audio 
in conjunction wrth the tuning 
operation 

• Support for advances C4FM 

digttalfunctions 
• Advanced electronic keying 

(4 to 60wpm) with full BK-IN 
support 

• Electronic keyer weight control 
• CW side tone prtch frequency 

adjustable (300-1050Hz) 
• Message memory function (5 

chx50 characters) 
• APFfunctionwrth 3-stage 

bandwidth selection improves 
SIN ratio for enhanced 
intelligibilfy 

• Auto zero-in function facilrtates 

subtle tuning operations 
for CW 

• Automatic 'Beacon' keyer 
mode 

• CW SPOT feature 
• CW mode reversal (USB or 

LDB i�ection) 
• 104 types of DCS (Digrtal 

Code SqUf)ICh) 
• AAS fLnction pro�des easy 

repeater access 
• 50-tore CTCSS Encoder/ 

Decodar for FM operation 

WEB PRICE IS BEST OR CALL. 
INCLUDING FREE UK DELIVERY AND 2 YEARS WARRANTY 

FOR MORE INFORMATION PLEASE SEE: HAMRADIO.CO.UK/FT991 

YAESU FTDX5000 LTD WITHOUT SM-5000 ONLY £3299.95 
Add an SM-5000pan-adapter with superior speaker audio for just £299.95 (shown) 
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YAESU FT-2D NOW ONLY £349.95 
C4FM/FM 2no Dual band Handie 

200 Watt Base transceiver with 
Pan-adapter display & balanced 
speaker system, internal PSU & ATU. 
MP Spee includes OXCO Hi-Stab 
Oscillator & additional roofing filter. 

Exciting leading edge Hand held with full back-lit touch 
screen 1 .7 "  display. SEE WEB FOR MORE DETAILS. 

YAESU FTM-400DE NOW ONLY £479.95 AND £29 CASH BACK 

Large Colour Touch Screen Display. 

The all new FTM-400DE offers 4 modes of 
transmission including Voice & Data at the same 
time, Voice FR Mode, Data FR mode & Analogue 
FM. Massive 3.5" colour display, Dual receive 
and more. 

SEE: HAMRADIO.CO.UK/FTM400 

YAESU DR-1XE 2/70 C4FM + FM REPEATER 

NOW ONLY £949.95 
. . • - -
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AND £400 The most advanced mixed-

CASH BACK! ��::
.

repeater available 

SEE WEB FOR DETAILS. 

YAESU FT-10 
NOW ONLY 
£269.95 AND 
£29 CASH 
BACK 

Very first Dual 
Band Full 
Digital Handie 
using C4FM & 
FDMA Digital 
technology. 

YAESU ROTATORS ML&S CARRY THE LARGEST STOCKS IN THE UK AND AT THE BEST PRICES. CABLE EXTRA. 
G-450C . . . . . . . . . . . . . NOW ONLY £289.95 G-650C . . . . . . . . . . . . . . . . .  NOW ONLY £329.95 
G-550 . . . . . . . . . . . . . . . . . . .  NOW ONLY £279.95 G-1 000DXC . . .  NOW ONLY £449.95 
G-5500 . . . . . . . . . . . . . . . .  NOW ONLY £549.95 G-2800DXC . . . . . . . . . .  NOW ONLY £799.95 

WOUXUN KG-UV950PL NOW WITH 4M! ONLY £249.99 
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Up to a full 50W output on 4m, this 
unique QuadBand mobile/base from 
Wouxun exclusive to ML&S. Bands 
covered are 4m I 6m I 2m I 70cm. - - ·- � - ... ... 

0wouxuii 
WOUXUN KG-UVBD NOW ONLY £69.99 
The World's First I t 5W Output on 2/70 
Handie with a Large I + 1 700mA battery as 

Format Blue Colour standard 

Display Screen. 
I Duplex cross-band 

repeating 
I Duplex working (one 

Available with charger, TX while the other one 
battery, antenna, belt RX simultaneously) 

clip etc, for only £69.99. I Twin receiving (RX 

"DN" Version with simultaneously on 
same band) 

2.SKHz steps, charger, I Large colour display 
battery, antenna, belt screen 
clip etc, £79.99 I DTMF encode and 

decode 

GS-065 Mast bearing .NOW ONLY £49.95 Rotator cable 40m . . . . . £1 23 .95 
GC-038 Lower clamps .NOW ONLY £29.95 Rotator connector plugs . . . . . .  £25 .95 
Rotator cable 25m . . . . . . . . . . . . . . . . . . . . . . . .  £69.95 

WOUXUN KG-UVBD PRO-PACK ONLY £1 29.95 

Buy a new KG-UVSD with all the most popular 
accessories bundled together for a VERY special price. 

"DN" Version with 2.SKHz steps, charger, 
battery, antenna, belt clip etc, £ 1 1 9.99 

I KG-UVDBD New Dual Band 
Hand1e 

I Dual-Band Mobile Antenna 
I Desk Top Charger (1 1 0-

234v & 12V input) & Power 
Cord 

I Cigar Car Charger 

I Headset v.ith Pn & M1c 
I Eliminator 
I Remote Mlc/Speaker 
I Gel Case 
I 1 700mA Li-Ion Battery 
I 2600mA Heavy Duty Li-Ion 

Battery 

WOUXUN KG-UV950P ONLY £229.99 
SOW on 1 Orn, 45W on 6m, 45W on 2m, 35W on 70cm 
I Quad Band operation on 1 Om/6m/2m/70cm 
I AM Airband receive 
I Remote head 
I Free DTMF & KeyBoard entry mic 
I Twin Band simultaneous reception 

(V+Vtl.J+UN+U) 
I Full Duplex mode 
I Same Band repeat on two 

I PC Programming Lead 
I PC Drivers & Software 
I Antenna Adapter 

combined radios Also available with 4/6/2(70. KG-UV950PL: £249.99 

FRIENDLY HELPFUL ADVICE. We pride ourselves on our customer service. 
We believe tha1 i1 has been instrumental in making us the number one choice for thousands of loyal customers. 
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Built to order like its predecessor, the new IC-7851 is set to be a master-class transceiver of the highest order. 
Based on the Limited production run and very exclusive IC-7850, the IC-7851 is available today to order. Top prices 
paid on all trade-ins. For more information call our sales manager Richard Radford today. 

ICOM IC-2730 DUAL BAND 
MOBILE ML&S £569!95 
A practical easy 
to use Dual 
Bander with 
remote head. lliii.iiiim 
Get a MBA-5 Mounting Bracket for MBF-1, 
MBF1 Suction Cup and MBA-4 Main Unit 
Mount all worth £86.40, FREE!* 

Latest 2/70 0-Star Touch Screen Transceiver 
from learn. Bluetooth connectivity and second 
station control through an Android device. 

ICOM IC-7100 
RRP £1 249.95. ML&S ONLY £1049.95 
WITH FREE SO CARD & HM-1 51 MIC. 
Order before end of July and get a MB-62 
Mounting Bracket, MBA -1 Controller Bracket 
and MBF-1 suction cup all worth £93.60, FREE!* 

Includes pre-programmed SO 
Card /or 0-Slar repeaters. 

NEW ICOM ID-51 PLUS FREEUK mainland deliveiy 

The latest compact Dual Band Handie with D-Star as standard. 
RRP £479.95 ML&S: £389.95 
Order before end of July and get a SJ1 silicone rubber case 
and a BP-271 Li-Ion Battery worth £81 .6
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'T&C's apply see Hamradio.co.uk'lcomOeals for more info 

ICOM IC-7600 ONLY £2579.95 
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This Mid-range HF base station from learn 
has arguably the best screen for user 

interface in the business. 

ICOM IC-9100 ML&S £2569.95 
HF through to 23cms Base Transceiver. 

Or Plus 4 Pack with all 4 options. Only £3399.95 

Large enough to feel a proper base 
station format but won't take up an 
entire desk top, the IC-7600 is one of 
our most popular and reliable HF/6m 
transceivers. Call today to discuss 
your package wrth the very best in 
trade-in offers. 
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UX-9t00 23cm Module.... .. .. .............. £623.99 fl-430 6kHz Roofing Filter. .. ................... £60.00 

UT· 12t 0-Star Board ... ........................... £180.00 FL-43t 3kHz Roofing Filter ....................... £60.00 

ICOM HF PRODUCTS 

IC-718 .. . . . . . . . . . . . . . . .  £Call 
IC-7200 . . . . . . . . . .  £829.95 
IC-7600 ..... ... £2579.95 
IC-PW1 Euro . £4699.95 

ICOM 
RECEIVERS 

IC-R9500 ... . . . . . . . .  £Call!! 
IC-R8500 .. . . . .  £1 439.95 

THE UK'S NUMBER 1 KENWOOD AUTHORISED DISTRIBUTOR! 
* Free Kenwood Goodies during July & August 

KENWOOD TS-590SG HF/6M TRANSCEIVER RRP £1 570 ML&S £1 259.95 FREE CARRIAGE! 

Upgraded version HF & 6M FULL DSP Base Transceiver 

The best-selling HF transceiver Add an MC-60A 
just got even better. The new DESK MIC worth 
"SG" model has improvements £11 9.95 tor only 

developed by the technology used £110! 

in the flagship TS-9905. 

See www.hamradio.co.uk 

KENWOOD TM-D71 0GE 
Improved version of 
7tOE. GPS Fitted as 
standard. 

KENWOOD PRODUCTS KENWOOD TS-990S RRP: £6600 PLUS FREE MC-90 MIC* 

TS-2000E HF-70cm Auto ATU BasqJlmi lllilrol iiWJil � . . . . . . .  £1469.95 

TS-480SAT 1 OOW HF+6m Auto ATU Mobile/Base . .. . . . . .. . . . . . . .. . .. . . . . . . . £779.95 

TS·480HX 200W HF+ 6m Mobile/Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £879.95 

TS-2000X HF-23cm Auto ATU Base plus Free SP-23 Speaker* . . . . . . . . £1699.95 

TM-V71 E sow 2/70 Mobile . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £299.95 
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CALL for lowest UK price! 

Matching Deluxe Base Speaker • 
SP.990 
Matches TS-9905 Flagship transce�er 
2 Inputs (NB). RRP: £219.95 

TH-F7E Dual Band with all-mode scanner built in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. £239.95 

TH-D72E New FM dual band transceiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £429.95 
200w HF/50MHz Base Station Transceiver with Dual TFT Display and Dual Receiver. 

MC-60A Deluxe Desk Microphone . . . . . . .. . . .. . .. . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. £ 1 1 9.95 
The new Kenwood TS-990S carries on where the famous TS-930, TS-940 & TS-950SDX left off. 
Let ML&S discuss how you can have one of the most exciting Base Station HF/6m Transceivers in 
your shack · today. PS-60 Matching PSU for TS-590/2000... . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  £299.95 

BLUECAT REPEATER 

Using your 
Android 
phone you 
can instantly 
touch a repeater and see your rig 
jump to the frequency, CTCSS & 
offset. Designed & built in the UK 
by ZBM2, exclusive to ML&S and 
appointed dealers. Now available 
for Yaesu & lcom Transceivers, see 
www.hamradio.eo.uk/BlueCAT 

ONLY £59.99 

TIGERTRONICS SL-USB J;�._&�� FROM ONLY £99.95 

ALL sound card Digital and voice modes are supported by 
the SignalinkTM USB. This includes traditional modes such 
as Rm; SS1V and CW (to name a few), as well as today's 
hottest new modes like PSK31 , MT-63 and Echolink. 

Call to discuss your rig-to-cable requirements. 

NIFTY KX3 STAND 

ONLY 
£29.95 

Made of heavy duty black acrylic wrrh a 
beautiful high gloss finish especially designed 
to !IT the Elecrafl KX3. 

NEW! MYDEL KC-901 S 
Fully portable RF 1 MHz-3GHz , 1 Hz resolution 

Multimeter. Full data transfer via USB 
Built-in ODS 
Field Strength Meter 
Vector measurement 
3.5' Colour display 
Rugged Alloy Case 

RRP: £1 1 99.95 
ML&S £999.95 

BABYSTAR D-STAR 
NODE 

UHF, 1 OmW standalone 0-Star 
Hotspot offering the 0-Star 
Network without the need to 
run a PC. 

--, �'J ds[lf.t:t:l� 
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RRP: £299.95 

I 
OUR PRICE: £249.99 

ML&S are the only UK Ham 
distributor with 4 full lime 

engineers on site. 

Our rates are very competitive 
& most makes & models we can 

work on. Just call the workshop to 
discuss your requirements. 

LEXIEN VV-898 

THE LOWEST PRICED DUAL 
BAND MOBILE IN THE UK! 
Available with or without programming 
lead and software! Simple to use, no 
fnls full 2m and 70cm DUAL-BAND 
Mobile. Nice clear bright LCD display, 
fantastic crisp clear audio, supplied 
mobile bracket, microphone, DC lead 
and Handbook. 200 memories as 
standard and a healthy 4W or 1 OW 
(switchable) output on both bands. 

WHY NOT BUY TWO? 

PERSEUS VLF-LF-HF 
RECEIVER 
PERSEUS 1s a VLF· 
LF-HF receiver based 
on an outstand1¥J 
direct sampling d1g1tal 
archttecture Save C100 this month. 

PERSEUS-FM + 
ONLY £599.95 

H1gh Pert01rnarx:e 
FM 88-108MHz 
adapter for the 
PerseusSDR 
Rece�er. 

AVAILABLE NOW: £299.95 

looking for Something to sell? Use our Lynchline.com Ifs FREE to buy & sell! looking for the best USED EQUIPMENT? See HamRadlo.co.ulc/used 



I Call in to our new SUPERSTORE any Saturday for that EXTRA SPECIAL deal! 

.fTJ iD� lL Two· ,ear warranty o .... 11 
MyDEL PSUs-

MyDEL MP-30SW1V £89.95 
25Amps, 9-1 SV 
DC, super light with 
digital metering for 
Volts & Amps. 

MyDEL MP-9626 
1 20A, 1 3.BV DC power 
supply, switch mode. 

£399.95' 
Now £359.95 

MyDEL MP-304MKll 

MyDEl MP-50SW1 1 1  
SO Amp DC 
power supply. 

!!!!Jiit £1 25.00 

Probably one of the lightest 50Amp DC 
power supplies availabe today, the new 
MP·SOSW1 1 1  weighs in at oinly 22Kilos 
(4.851bs). Unbelievably compact measuring 
a mere 195mm wide including chunky rear 
terminals and froint panel knobs and only 
85mm wide 

� � 
New addition to the MyDEL range of PSU's. Heavy Duty LINEAR 
30Amp 

£99.95 

For lhose of you lhal prefer old style noo-Sll ta'11ng technology in your power 
supply we think this new 30 /lmpei from MyOEL 1s lhe one. Sl'ilchable Volts/ 
.Amps l'ith large precise meter119 ianaklgue of course!) variable Voltage, Cigar 
sockel output 101 all your acceSSO'les 1tn front panel outlets for up to 61\mps 
and two large b1nd1ng post tern: as tor up to 30.Amps. Remember, all MyDEL 
PSU's come v..th a lwo year ro c ::oe guaranlee. 

NEW MyDEL MP· 7L NEW MyDEL SW-2PL 
Small & compacl, � re.  
Linear S. 7 .Amp PSU s 
®Jfor rtl'llll] �I 
:ems �ttesnacx 

ML&S Price: £29.95 

Made lrom solid die-cast 
ali:lf. � DC·30MHz, 
2:iJN .5-lGHz and S0-
239 sockets. 
Only £29.95 

MYDEL CG-3000R ANTENNA TUNER £289.95 

The best value remote wire antenna tuner now with remote 
control included. 

NEW ALINCO DM-330FX DIAMOND GSV-3000 

Superb 30Amp PSU wth t. n 5V 2A':'C J'JX.'.s Twin 

SAmp 13.BV, 10Amp Cigar lorHa"C� a:-aooe 
Vcilage & Norse Offset contro V&A �i<T� 
ONLY £1 1 9.95 

. iV\DIOS?OO!T HEADSETS 

• Output voltage 1 - 15V 
OC & 13.SV f�ed • 

Output current 25A 
continuous (CE 
protocol) 

Whether lor DXing, contesting, field day, or casual everyday use we think 
you' l l agree Radiosport headsets have the lealures yoo want. ML&S are 
proud lo have been appointed their distributor and nave stock today. 
All headsets are supplied with GEL Cushions giving extra comfort 
and FREE cloth covers. 

ARP £209.95 

ML&S 
£1 89.95 

• Built·in cooling Ian 
• Supply 2'!/JV AC SOHz 
' S1ze 250 x 150x 

240mm 

' Weight 9.5kg 

RS60CF Deluxe Dream Edition Stereo Headset wTth boom (as featured) .... . . . .  £179.95 
RS20S Deluxe Dream Edition Stereo Headset only no boom .. . . . . . . . . . . . . . . . . . . . . . . .  £119.95 
Mlni-XLR lead set for any radio (Yaesu/Kenwoodltcom/Ftex/Etecraft)£59.95 
PTI-FS-RCA Foot switch with 7ft cable with phono plug ..... . .... . . . . .... . . . . . ..... . . . . . ... £44.95 
PPT-HS-RCA Hand PTI Switch, 7 toot cable with phone plug ... . ...... . . . ........ . . .... £44.95 

How about an additional 3.Smm socket on the opposite ear cup to allow "tethering" of 
another headset for a logger or maybe just an additional pair of ears? 

AMERITRON AMPLIFIERS 
Only available lrom ML&S, each and rNery AL-811 HXCE is modi lied arxl 
checked in our workshops to improve rel1abtldy & pe�ormance. A very cos: 
effective way al getting up to PiJJW PEP from a neat compact mains powe·ed 
HF Linear Amplifier. 

NEW MAESTRO CONTROL CONSOLE FOR THE 
FLEX-6000 SERIES. 
Due early 2016, this amazing new innovative product release from 
Flex will change the way we interface with our SDR transceivers. 

ESTIMATED PRICE £999.95 
There is so much to detail so check out our webpage 
Hamradio.co.uk/maestro for more information. 

NEW SUNSDR2PRO TRANSCEIVER 
IE:\ EXPERT \!f!!I ELECTRONICS 

• 1 OKHz-65MHz RX 
• 95-148MHz RX 
• 1 .8-54MHz + 1 44MHz TX 
• Separate independent RX 

path based on Direct Down 
Conversion principle (DOC) 

• Separate independent TX, 
based on the Direct Up 
Conversion principle (DUG) 

• 20W output (ideal to drive 
Amp) 

NEW COLIBRI SOR 

• LAN-cable for connecting to 
local network 

• OS Windows XP/7 /8 x32 or 
x64, OS Linux Ubuntu x64 

In stock & on demo. 
ML&S INTRO PRICE: 
£1 599.99 
See 
HamRadio.co.uk/sunsdr 

IE:\ EXPERT ') \!f!!I ELECTRONICS 
ColibriDDC Ethernet 

controlled SDR receiver. 

Latest SOR receiver with Ethernet 
connectivity al lowing remote 
access via your PC over a LAN. 
0.09 to 55MHz and 62.5 to 
BOOM Hz (with additional filtering). 

SPECIAL INTRO OFFER: £499.95 
See web for full details. HamRadio.co.uk/colibriddc 

MS-5 HANDS FREE MIC POCKET OSCILLOSCOPE 
Looking for a 
hands free mic 
for you car that 
actually works? 

The MS·S. A salety 
microphone Jar mobile 
orbase use that really 1s 
'plug & play'. 
Avrula�e lor roost korn, 
Kenwood & Yaesu Rad�s. 

DSO-Quad 

ONLY 
£1 49.95 

.. � � . . 
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Tiny pocket �ze 4 channel digrral oscilloscope Jar roruron engineeling tasks. Bult-in signa generalor, 
litema Upo battery . 

Kent Morse Practice Oscillator. Kent Twin Paddle Key. 
.. ...... . ........... £95.95 

. ................ £94.95 
Kent Twin Paddle Key Kit. 
Kent Hand Key .. . . 

.. .... . . . . ............ £109.95 

Kenl Hand Key Kit. .. Lever Correspondent Replica . .. . . . . . . .  £219.95 

CIRO MAZZONI PROFESSIONAL LOOPS 
IN TWO SIZES. BABY LOOP & MIDI LOOP. 

Over the years manufacturers and indeed home 
brewers have been trying to make reliable Magnetic 
Loops because of their extreme compact size, 
frequency range and immunity to noise. 

Finally, an Italian manufacturer Cira Mazzoni has 
perfected the design and is able to offer two versions 
covering the entire BOm-1 Orn range built to ultra
professional standards. 

'-.FlexRadio Systems• Sofiwor� Ortfint'd Rodios 
FACTORY APPOINTED DEALER 

As the largest UK dealer of Flex 

SOR Products, ML&S always carry 

stocks of each model and have 

demonstrators available. 

See in-store for further details. 

FLEX 6300 Flex-6300 1 .8-60MHz, 2 Slice RX 100W SDR TCVR ........ . ....... . ..... . ...... . ......................... . ..... £1999.95 

1 .8-60MHz, 2 Slice RX 1 00W 
SOR TCVR. 

-----
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- 0 6 0 
ML&S Price: £1999.95 ON DEMO & IN STOCK NOW! 

Flex-6500 1 .8-60MHz, 4 Slice RX SDR 1 OOW Transceiver ...... ...... . ...... .. . . . ....... .............. . ..... £3449.95 

Flex-6700 1 .8-60MHz, (+RX 135-165MHz) 8 Slice RX SDR 1 OOW Transceiver .. . ...... . . . .... £5799.95 

Flex-6700R as above, Receiver only . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  £4799.95 

Flex 1500 SOR Low cost SDR Transceiver, connect via USB & you have 5W 1 60-Bm . . . . . . .  £599.95 

ELAO FOM-OUO 
MULTI-USE 5W 
SOR TRANSCEIVER 

Crafted out of beautiful aluminium, if 
Ferrari were to ever build a radio, this 
would be It. Designed using the very 
latest SOR technology, 1 0kHz-54MHz, 

Direct Conversion RX operating at 
1 22.88MHz. The small transceiver 
employs a fast analog-digital-converter 
that samples the received HF directly 

into digital signals and a downstream 
DSP module provides for filtering and 
processing. Another ARM processor 
handles the signals of the control unit. 
All Mode, in stock. 
ML&S ONLY £899.95 
For more info see: 
HamRadio.co.uk/fdmduo 

COMMRADIO CR-1A £529.95 
A highly 
compact 
comms receiver 
covering HF
VHF. Al l mode, 
PC intertace. 
The CR-1 a has two 
additional features. 
IQ Data socket l'ilh fully disclosed lntertace 
Prolooo Jar 3rd party developers and a 200kHz 
Spectral Display when hacked up to a PC. 
500kHz-30MHz. 

I Coverage is from 150kHz (yes, that's kHz) to 1 .9GHz. 
There is a gap between about250MHz lo410MHz. 
There isn'ta gap anywhere else. 

I Eleven discrete rront end filtm, includingsome 
really, really senous SAW fillers for 2m and 70cm 

I 0.5ppm TCXO 
I Much improved phase noise 
I Better Dynamic Range by up to ldB 
I Tuner Pll Steps from memo� 
I All thisplus more andslill no drivers requiredl 

BABY-LOOP 
6.6MHz-29.8MHz with 
controller: £849.95 

MIDI-LOOP 
3.5MHz-14.5MHz with 
controller: £989.95 

ML&S are the sole 
distributors of Giro Mazzoni 
Loops for UK & Ireland. 

ELAD FDM-S2 £449.95 

IJlllJlD 
l' ELAO 

Direct samp ling receiver based on 122.SBMHz 
16bit single channel ADC converter covering 
HF 6m and offering the possibility lo exploiting 
the under-sampling mode. 

LIKE US ON i:J 
face book 

E&OE 
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ACCESSORIES AND ANTENNAS ON SHOW AT THE NEW SUPERSTORE! 
Wonderwand Wonderloop Antennas 

WonderWand Widebander 
1 .8-460MHz Ynth 1 .3M Whip! . . . .. £1 29.95 
Wonder-TCP 
40-10m Tuneable Counterpoise . . . .  £59.95 
or buy both together for only £1 69.95! 

New! Wonderloop 4010. 40m -1 Orn 

Wonder J _ wan I 
Antennas U.K. 

The UK's favourite rig-mounted 
antenna system! 

If yoo are an avid FT-817 or KX-3 operntor and enfOY nothing more than heading for the hills 
on a -kend to active those rare WAfJ squares. Take a look at the all new WonderWand Wonderloop Antenna lncorpora!Lng lt'err e"'I to use tu�ng orcrnt. v.!11ch offers lreq'-'!ncy 
coverage from 40m-ICl'n and handl119 lrJ# of RF power, yoo can be on the arr m seoords. 
The tu�ng urnt IS erdosed "thin a lightweight AfJS case, no 0rger than a pack of cards. ThlS 
means yoo v.ill no �nger need to carry around �I those add1tronal e�ras needed to string up a 
"re in the li�d. There IS also no need to worry about running a counterp<1se 'Mth this efficient 
loop design. So hoo does 11 pertorm? As we had sunshine this afternoon. we popped out into 
the car park here at ML&S and attached the loop lo our demo FT-817. Within minu1es we had 
tuned to the 20rn band worked into EA, I and 9A. Not bad for fNI and the 'shack' in our hand. 

ML&S PRICE ONLY £99.95 
For full info & video see: www.hamradio.co.uk/wonder/oop 

HighEndFed Antennas 

A professional range of End Fed Wire antennas from the 
Netherlands. Each antenna is hand made, indilidual� tested for 
resonance and SWR. rlJI you have to do is take it out of the box and 
strilg the antenna up in the air, add a coax feed back to you radio. 

HEF/38and 40/20/l(Kn 'XXN/, 1 1 .85m LorlJ ............... £134.95 
HEF/58and 80/40/20/15/1(Kn 'XXNI, 23m LOfl'!I ... ...... . £149.95 
HEF/40m-ORO 4011 Mono Bander, 2kWOn�20m Long .. £219.95 
HEF/20m-ORO 20m Mono Bander, 2kW, On� 10m LOfl'!l .. £199.95 
For the full range see www.hamradio.eo.uk/hyendfed 

Super Antenna MP1 DLR Package 

A complete portable antenna packaged based around the 
world's best selling SuperStick 

MP1 DLR Package 

includes: 
I MP1B antenna 

(SuperSlider Coil, SW1 

SuperWhip, 2 extension 

rods and nut) 

Super Antenna Features: 

I MR1 C Counterpoise 

I TM2 SuperPod Tripod 

I UM2 SuperMount 

I GB1 Go Bag 

I FG1 Frequency Guide 

I MC80 80-meter coil 

I Ham bands: 40m-30m-20m-1 7m-15m-12m-10m-6m-4m-

2m-70cm 
Frequency Range: HF 7MHz-30MHz continuous 

Frequency Range: VHF 48 to 1 44MHz continuous 

SWR: 1 . 5  : 1 or better 

Rated Power: 500W SSB; 300W CW I DIGITAL 

Antenna Weight: < 2 pounds (1 kg) 

Also configurable for up to 450MHz 

Standard 3/8" -24 male thread for mounting 

TM2 SuperPod tripod included with carry bag 

MC80 80m coil included for 80m band 

Optional MR series radial sets available 

Optional MC60 60m coil for 60m band 

or the complete range of Super Antenna products see www.HamRadio.co.uk/Superantenna 

Diamond Antennas • Huge selection always available 

J 

BaseAntennas f•Z&L;(,Ji!I•) 
NEW! CP.VU8 80m-70cm 200W Compact HF Base, on� 2.lm Long' .. . ... . .. .. . . . . . . . .. . . . . .. . .. . ... £469.95 
X-30 2/70, 3/5.5dB, 13m Long ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  RRP £79.95 SPECIAL £54.95 
X-50N 2/70, 4.5/7.2dB, 1 .lm Long ... .. .. . ... . . RRP £72.95 SPECIAL £64.95 
X·300N 2/70, 6.5/9dB, 3.1m Long ....................... . . . ........................ RRP £140.95 SPECIAL £99.95 
VX-1000 6/2/70 2.15/6.2/8.408 1 .42M Long . . . .... . . ........................... RRP £149.95 SPECIAL £99.95 
X-510N 2/70 Fibre glass 8.3/1 1 .ldB gain. 5.2m long 'N' .... ... ... RRP £154.95 SPECIAL £129.95 
V-2000 6/2/70, 2.15/6.2/8.4dB, 2 .5m Long. . . . . . . . . . . . . RRP £149.95 SPECIAL £99.95 
Mobile Antennas 
NR·770R 100W, 2/70, 3/5.5d8, .98m Long . . . . . . . . . . . . . . . . . . . .  RRP £34.95 
NR·770ASP as NR-770 but spring loaded .. . ... .. . .. . .. .. . .. ... ... ... ... .. . .. . .. . .. . .. . .. . .. . .. . . . . .. . .. . . . ... .  RAP £39.95 
NR-7900 2/70, 3.2/6.4d8, 1 .40m Long ... . ............... RAP £54.95 

Hustler Antennas 

� 
Hustler are one of Mm:a's �des! 
manufacturers of Ham Radio antennas. 
The lamous 'Wnite \\1ips' have been 
seen on many cars operating HF mobile. 
Their HF base range ol 4, 5 or 6-BlV 
antennas are probably the easiest to 
assemble and get goirg and of course are 
ground mounted, opeBtil'!I wrth IJSt an 
earth spike mounted clJse to the base. 

See web for full listing! 

Base Station Range 
Free standing, max 7.3m tall, 1kW 
4-BTV 40/20/15/10m . . . . . . . . ... . . .  £1 89.95 
5-BTV 80/40/20/15/10m . . . ... . . .  £229.95 
6-BTV 80/40/30/20/15/10m . . . . £269.95 

The full mobile and base range and 
accessories available from stock, including the 
high power 1kW mobile range. 

I DXE·UT -8213 Coax Cable 
Stripper 
ONLY £47.99! 
This too prepares 
RG-8, RG-213, 9913F7, 
LMR·400 (not LMR-400UF) and other similar 
size ooax cable for i1stallation of a PL·259 
conr<etor ·or DXE-N1001S two-piece Type N 
conr<etor (requrres a �ight additional trimming 
of the cable center oorductor �h). 

� Iessi & Paoloni 

M&P ULTRAFLEX 7 • 7.3 Lowloss cable, 
50 Ohm, double 
shielded. £29.70 
for 25m. 

M&P ULTRAFLEX 1 0 
10.3mm Lowloss. 
cable, 50 Ohm, 
"alternative for 
RG-213" £42.30 
for 25m. 

M&P BroadProSO 
double jacket • 12.4mm Lowloss 

cable, 50 Ohm, 
double jacket. 
£54.75 for 25m. 

Any of our cables can be ordered 
in any length you require. There is 

a 10% discount for 100m+. 
If you require specific lengths then 

please call. 

RF Explorer 3G Combo Hand Held Spectrum Analyser 

.. 
Up until now the RF enthusiast have had to "I! ihemselves to cheap 'RF Power Detector/ 
Frequency counter' de11CeS. But these are �'.ea to d spli!f data IOI a s1r1Jle point of maximum 
power, and trad1tiooaJ� power metncs are too UIV�.able. n Ille order of 20dB or even 30dB 
inaccuracy. In contrast, a spectrum ana� � RF Elplorer v.i11 d1s�il)' lull lrequency 
spectrum in the band, including earner and rrodula:ed shape. w display Spread Spectrum 
actility, rt that e�sts, and 11111 show bandll1dth to monnor coll1S100s. frequency de�at1on lrom 
expected tone,etc. ONLY £1 99.95 

• 

MyDel-Sark1 1 0  Vector Impedance Antenna 

The SARK-1 10 Antenna Analyser is a pocket size instrument prll\1d1r1J fas1 and 
accurate measurement of the vector impedance, VSWR, vector reffectoo coe:lc�t. 
return loss, and R-L-C (as senes or parallel equivalent circuits). Typical applicatrons 

§ 

include chec�ng and tuning antennas, impedance matchil"IJ, component test, cable fault kicahon, measuring 
ooaxal cable �sses, and cutting coa;Jai cables to precise electrical lengths. The SARK-1 10 has lull vector 
measurement capability and accurat� resOO!S the resistive, capacitr;e and 1nductr1e components of a ml. The 
measurement reference plal'li is automatic ad�sted �a the Open/Shortlload calibrahon standard to enable the 
accuratmpedance measurements atthe end of an intermediate coaioal cable. ONLY £329.94 

MFJ·974H8 
MFJ-974 
MFJ-16010 
MFJ-949E 
MFJ-901 8 
MFJ-971 
MFJ-904H 
MFJ-969 
MFJ-9938 
MFJ-1786X 
MFJ·1788X 
MFJ-259C 
MFJ-266 
MFJ·269C 

ManualATUfor baanced line antennas, 160-10m ..... . .............. . . . . . . . . . .... . . ............... £199.96 
as above but 111thout 160m . . . . . . . . . ....... . . . . . . . . ...... . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . .  Special! £179.95 
Random Wire ATU 160-10M... . . . . . . . . . . . . . . . ....... £71.95 
Manual ATU metered, Dummy Load, 1 .8·30MHz, 300W. . . .  . . . . . . . . . . £199.95 
Manual Mini ATU 1 .8-30MHz, 200W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . . . . . .. . . . . . . . . . . ....... £108.95 
Manual ATU metered, 1 .8-30MHz, 200W .. ................. .... ......... ... ....................... £119.95 
Manual ATU, metered, inc balanced, 1 .8·30MHz 150W.... . . ... ............. £139.94 
Manual Roller ATU Metered 1.8-54MHz, 300W ....................... ................................ £199.94 
Auto ATU Metered 1 8·30MHz, 300W ... . . . ........ £259.95 
Magnetic Loop 10-30MHz, If/JN re-built & re-aligned by ML&S . . . . . . . . . . . . . . . . . . . . . .....  £479.95 
Magnetic Loop 7-22MHz, 150W re-built & re-aligned by ML&S... . . . . . . . . . . . . .  £529.95 
Antenna Ana�ser 530kHz-230MHz ............... . . . . . . . . ......... . . . . ................. ......... . . . . . . . . . . .  £289.95 
V/U Portable Antenna Analyser 1 .5-185MHz + 300-490MHz ... Free UK carriage £339.95 
530KHz-230MHz. 415-470MHz Ana�er .... . ........ .......... £389.95 

LOG Auto Tuner Range 

ML&S have the largest stock of LOG outside 

.

the US. �L D GU Now Available! RT-600 The RT-600 is a 600 watt PEP 
coax in I coax out remote tuner 
designed to be placed near 
the feedpoint of the antenna.Place the RT-600 near the 
feedpoint and the virtually eliminate all feedl ine toss 
due to SWR. DC powered over the coax by the RC-600 
control unit ( included). £349.99 

DM-990 Large Twin Meter for Kenwood TS-9905 . . . . . . . . . . . . . . . . . . . . .  In stock only £159.95 
RT-100 100NWeather proof reroote Auto ATU . . .  . ........ £1 89.95 
RC-100 Reroote contrd for RC-100 + OC po.ver overcoax ... . . . . . . . . . ..... £46.95 
AT-1 OOOpro1 1 1 kw Fagship Auto ATU. Separate external mad-up '1rge format rreter . . . .  £494.95 
M· 1 OOO Large Aralogue rreter for the new Al'100JPro1 1 ... . ... . ... £1 24.95 
M-600 OptKlnal 4.5" rreter for the AT-€0'.lf'ro1 1 ... .. ................................................. £1 04.95 
YT-1200 (formalty AT-'!W) for ALL Yaesu HF Transceivers.... .. ...... £209.99 
YT-847 Want a realfy gxxJ AutoATU foryoor FT-84nHere rris!... . . ............. £234.95 
AT·600pro11 NEWMODEL600W pep, Op11onal external 4.5" Meter ....... ................... £304.95 
AT-200pro1 1 Desigred for newgereration of rigs.... . ........................................... ........... £219.95 
AT-897Ptus Bolt-oo Alternative Auto Tu� for tre FT-897 ...................... ................ . . . ...... ... £1 79.95 
IT-100 Newversm oftheAl'?OOJ... .. . . ... £1 67.95 
YT-100 NEW AUTO ATU for FT-8971857 or moo l'.ittl additioml Cat Por1 Contrd .. £1 86.95 
Z-817 U�mate autotu� for QRP radios, ird.Jdirg the Yaesu FT-8170 . ... ...... . . . . .  £1 24.95 
Z-100Ptus Ullimate autotu� forYaesu FT-8170 ... .. ........ £1 41 .95 
z-1 1 Prott Portable oompact & tt.res 1 eonw to 125W ... . ....... £1 67.95 
RCA-14 4-\'13'/ OC Breakout Box... . ........ £52.1 2 
KT-100 DedK:ated tuner for Kerl\'.OOd radios.... . ......... £1 82.95 
RBA-1 : 1  Probably the best 1 : 1balun out there... . .. . ............ £37.95 
RBA 4:1 Probably the best 4:1 balun out trere.... . . . . . ......... . . ...... ..... £37.95 
FT-Meter Neat Aratogue back-lit Meler for FT-897/857. S-rreter, TX Pwr, /lJ..C Etc .... . ... £46.95 
FTL· Meter Jumbo versK:xl of the famous FT-Meter . . .  . .... .... £79.95 

Duplexers'Triplexers 
MX-72N 1 6-15()1.m400MHz [)Jplexer .... £44.95 

SWitches 
cx.210A 2·way, S0-23!lDieCast .............. £53.95 All featuring cross needle display offering unrivalled accuracy for SWR & Power 

MX-62M 1 .6-5&'140-471l\1Hz �exer ...... £69.95 CX·210N 2-way, N-T)ll€, Die Cast .............. £82.95 
MX-610 HF/6+2+70 (for FT-800'.l) ............ £59.95 CX-310A 3-way, S0-239, Die Cast ............. £89.95 
MX-2000 6/'2/70Tnptexer ... . . ... ... . . . .  £91.95 CX-310N 3-way, N-T)ll€, D� Cast . ... .... .. . £114.95 
MX-3000N 2/70;23 Tnptexer.... . ...... £86.95 

mRS MiniVNA Antenna Analysers 

Perteet for checking antennas and RF circuits for hams and commercial users. 

NEW MODEL! MiniVNA Tiny 
Huge coverage, I MHz-3GHz, 
Android controllable. 
ONL Y £379.95 

MiniVNA Pro with 81uetooth 100kHz-200MHz. £329.95 

MiniVNA Extender For Pro on�, 

e�ends range to 1500MHz £299.94 

CN-1 0 1 L 
CN-1 02L 
CN-1 03LN 
CN-801 HP 
CN-801 HP3 
CN-801 VN 

1 .8-200MHz. 1 5/1 50/1 .5kW . . . . . . .  
1 .8-200MHz. 20/200/2kW. . . . . . . . . . . . . . . . . . . .  . 
1 40-525MHz. 20/200W. N-Type . .  . . . . . . . . . . . . . . . . . . . . . 
1 .8-200MHz. 20/200/2kW. PEP Reading. Large display 
1 .8-200MHz. 30/300/3kW. PEP Reading. Large display 
1 40-525MHz. 20/200W. N-Type . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . .  £79.95 
. . . . . . . .  £89.95 
. . . . . . . .  £89.95 

. . . . . . . . .  £1 09.95 
. . . . . . .  £1 29.95 

. . . . . . . . . . . . . . . . . . . .  £94.95 

Looking for Something to sell? Use our Lynchline.com trs FREE to buy & sell! Looking for the best USED EQUIPMENT? See HamRadio.co.uklused 



I Call in to our new SUPERSTORE any Saturday for that EXTRA SPECIAi. deal! 

Ciro Mazzoni  Professional Loops 
In  Two Sizes. Baby Loop & Midi Loop. 

Over the years manufacturers and 
indeed home brewers have been 
trying to make rel iable Magnetic 
Loops because of thei r extreme 
compact size, frequency range and 
immunity to noise . 

Final ly, an Ital ian manufacturer 

Giro Mazzoni  has perfected 

the design and is able 

to offer two versions 

covering the entire 

BOm-1 Orn range 

bui lt to  u ltra

professional 

standards.  

Bab oop 
6.6MHz-29.8MHz with 
control ler: £849.95 
Midi-Loop 
3.SMHz-1 4.SMHz with 
control ler: £989.95 

As recently 
installed at 
the ML&S 
Superstore. 



We are often complimented 

on our brand new premises. 
Officially the largest range of pure 
Ham Radio on d isplay, probably 
anywhere in the World. Ful ly air
conditioned with parking right 

outside the store. Four antennas 

with more going up. NO EMPTY 
SHELVES in sight and a team 
of Licenced Radio Hams, four 
engineers (all l icenced too) . 
Large dedicated areas for 
Yaesu, lcom, Kenwood , Flex and 

many more Ham Radio brands, 
available to you, our customer. 

The next part of the story? A new 
dedicated training school right 

here at Wessex House. 
See Hamradio.co.uk/training 

l<ENW( C0A A > 'Uf\llf'"' , 

Or should it now say 
"Ham Superstore"? 



MltMI 
The Big Camp 20 1 5  
Six thousand young people j oin in 
activities including amateur radio 

Mike, 2EOMLJ showcasing RadCom and the 
RSGB Youth Committee to West Yorkshire Scouts 
at The Big Camp. 

TEAM EFFORT. The Big Camp happens 
every th ree years and is hosted by the West 
Yorksh i re Scouts in the scenic venue of the 
Great Yorksh i re Showground in Ha rrogate. It 
attracts over 6 ,000 scouts and leaders from 
a l l  over Yorksh i re and was the ideal venue 
to showcase amateur rad io and some of the 
th i ngs we do. This 6 ,000 i ncl uded Scouts, 
Cubs ,  Beavers, Explorers and Gu ides. 

Jam ie Wi l l iams,  2 EOSDV and I 
represented the RSG B Youth Committee 
and we worked with Denby Dale ARS. The 
club had a team of 1 0  at the camp:  Darran ,  
GOBWB, Jea n ,  GOLPV, Kev in ,  G 1 FYS, 
Gera ld ,  G3SDY, Denese, G l DEN,  Chris, 
G8PUT, Barbra ,  M6CPG, Horia , M6KPA 
and David ,  2 EOEDL.  

G B2TBC. I a rrived on the Friday and i t  
was qu ite qu iet as it d idn't open to Scouts 
unt i l  the even ing. That even ing, not many 
young people com ing a long to the rad io 
room to operate, so we went on the a i r  with 
the special cal lsign GB2TBC and worked 
some stations. The fi rst n ight was main ly 
U K  stations enqu i ring about the event and 
gett ing our WAB square .  

Satu rday was another story with young 
people starti ng to come in ,  main ly i n  the 
afternoon. With thi ngs l i ke zip w i res, free 
fa l ls ,  d rop s l ides, ice wa l l  c l imbing,  laser 
shooting and axe th rowing it's not su rprisi ng 
they took a whi le to get to us! Yet with a l l  

of this, amateu r  rad io sti l l  was a b i g  h i t  and 
the rad io room was ful l to the l im it at t imes 
du ring the day. 

SMOKE OR STEAM? Saturday 
even ing tested our fire procedures and 
implementations when Jamie ,  2 EOSDV 
could see smoke. We qu ickly evacuated 
a l l  of the you ng people from the shack, 
only to fi nd out that Darran ,  GOBWB had 
turned the kettle on a minute previously 
and it was the steam from the kettle. So 
congratu lations to Jamie for both test ing out 
the fire procedu res and winn ing the 'p lank 
of the week' award. 

BUSY BAN DS. I t  was evident that there was 
a contest tak ing place on 40m that evening 
as there were lots of contest stations on the 
band . Despite this, I found a frequency and 
started cal l i ng CQ. About 30 minutes in 
to working a p i le up I started hearing "CQ 
contest Italy Zu lu  QRP" and that station 
completely took over the frequency and 
rui ned the pile up I had (not sure they had 
heard about the DX code of conduct). We 
were then joi ned i n  the shack by Peter, a 
very enthusiastic Scout who took a shine 
to rad io. He operated some stations on H F  
and spoke to some people with great ski l l  
and confidence and was pretty much i n  the 
radio room a l l  weekend . I was del ighted to 

Feature 

present Peter his Commun icator badge at the 
conclusion of the event. 

Rad io wise on the Saturday even i ng 
we made some great contacts on l 7m 
i nc lud ing Austra l i a ,  Japa n  and many US 
stations.  

The Sunday morning was good for 
amateur rad io as it wasn't n ice at a l l  outside 
and all of the Scouts came i nside and 
started flood ing in to  the shack. The only 
problem was that al l  the bands seemed to 
be closed . 

Sunday even ing was another story 
though as Jamie ,  2 EOSDV managed to 
work N icaragua,  Puerto Rico, Kentucky and 
Guatemala on just 2 .5 watts using data . 

My favou rite part of the weekend had to 
be a chat I had with one of the Explorers 
who I asked where I was from.  When I 
said I was from Cornwa l l  I was met with 

the response: " I sn't that a type 
of pasty" to which I laughed and 
repl ied :  "No it's a place" .  Then I 
got a reply of: "Oh ,  is that South 
Yorksh i re then?" What can I 
say . . .  

One of the upl ifting pa rts of 
the weekend was the enthusiasm 
shown by the Scout leaders 
asking for help with activities 
such as Th inking Day on the 
A i r  and Jamboree on the Air as 
wel l as thi ngs i nvolved i n  the 
Commun icator badge too. 

J O I N  I N  YOTA. It's worth a mention that 
Youngsters On The Air (YOTAJ month w i l l  
be  com ing i n  December, so  any clubs that 
would l i ke to help with activities for Scouts 
to get thei r Commun icator badge wou ld be 
wel l  received . The RSG B w i l l  support any 
c l ub  wi th  promotional materia l .  I f  you'd 
l i ke to he lp ,  please get in contact. 

G REAT EVENT. I wou ld l i ke to concl ude 
by saying a massive than k  you and 
congratu lations to the Den by Da le  ARS,  
who were the ma in  pa rt of  amateur rad io  
for The B ig Ca mp.  They were such a 
positive and upbeat group that had the 
right attitude to amateur  rad io a nd youth 
i nvolvement. They managed to actively 
engage the young people and had a 
good balance between older and you nger 
members. One of the you nger mem bers of 
the c l ub ,  Horia , M6KPA ,  aged 20 ,  was a 
truly fantastic rad io operator and a lways 
had a smi le  on his face, as d id  a l l  of the 
other c l ub  members. Thei r efforts were 
recogn ised by present ing them with an 
ARDF & sate l l ite operations book at the 
conclus ion of the weekend .  

If you'd l i ke to fi nd out  about anymore 
youth activities or what the comm ittee is  
up to then p lease go to our page on the 
website at rsgb.org/youth-committee and 
follow us on Twitter @theRSG Byouth. 
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Feature 

RSGB Convention & 
National Hamfest 
Dates for your diary: 9-11 October 
and 25-26 September Proudly Sponsored By 

RSGB CONVENTION 
Kent's H i l l  Park Tra i n i ng & Conference 
Centre, M i lton Keynes M K7 6BZ is the venue 
for this year's RSGB Convention.  As we go 
to press, 42 of a possi ble 59 lecture spaces 
have been fi l led (some of the most popu lar  
ta l ks wi l l  be repeated to enable as many 
people as possi ble to attend ) .  A wide range of 
topics a re covered this year from DXped itions 
to contest ing h i nts and the Raspberry Pi 
to meteor scatter, and there is a m ixture of 
popu lar retu rning lecturers and new faces 
too as well as lectu res from other pa rts of 
the world via Skype. Deta i ls on the lectu res 
booked so fa r appear on the RSG B website at 
www. rsgb.org/convention 

J ust as important as the lectu res a re 
the socia l  aspects and the Convention is a 

Catching up with friends in the social area. 

great opportun ity for people to catch up with 
friends who they might not have met si nce 
the previous event. In terms of organ ised 
events, delegates who a rrive on Friday can 
attend an i nformal buffet-style d inner that is 
supported by the sponsor, Mart in Lynch & 
Sons. 

There is ample space for people to chat 
over coffee or someth ing stronger and 

to accommodate smal l  group meetings 
throughout the event. 

On Saturday n ight there is the Convention 
d i nner and this year we a re del ighted that 
Howard Long, G6LVB (of FU Ncube Dongle 
fame) wi l l  be our after-d i nner speaker. 
Numbers for the Convention d i nner are 
l im ited and delegates should note that this 
is the only catering provided on Saturday 
evening within the conference ven ue. 

D ISCOU NTED TICKETS. Day tickets, d inner 
tickets as well as weekend packages can be 
booked on line, see www. rsgb.org/convention 
and the Early B i rd d iscount for hotel 
bookings runs unti l 1 8  August. Day tickets 
booked on l i ne before 30 September save £5 
on the at-the-door price. 

NATIONAL HAM FEST 
The National Hamfest is an i ncreasi ngly 
popu lar event, with the number of visitors 
increasing year on year. This year it is 
being held on Friday 25 and Satu rday 26  
September. Organ ised by the  Li ncoln Short 
Wave C lub in association with the Radio 
Society of G reat Brita in  and assisted by many 
local radio clubs and societies it is held in 
the George Stephenson Pavi l ion,  Newark 
& Notti ngham Showground,  Lincoln Road,  
Winthorpe, Newark NG24 2 NY. The venue 

EARLY BOOKI N G  DISCOU NT - BOOK BY 1 arH AU G U ST 



The RSGB always has an impressive display. 

has easy connections via road and ra i l  to 
most parts of the U K  and local connections 
are ava i lable from Newark Northgate Station 
that is served by both Vi rgin East Coast and 
Hul l  Tra ins .  The showground is approximately 
2 mi les from the nearest Al junction .  

This year there are a few changes to 
arrangements that have been made in 
response to the feedback from visitors over 
past years i ncluding more outside seating 
for those who wish to take a break from the 
bustle of the traders and car boot areas. 

Pa rking for those with 'b lue badges' wi l l  be 
relocated nearer to the exh ibit ion hal l ,  with i n  
a central dedicated a rea of the ma in  ca r  pa rk. 
This change will enable traffic movements 
to be m in im ised with in  the main arena and 
offer a hard su rfaced pathway to the main 
exh ibition area, avoiding grassed areas that 
in the past have caused some problems for 

Radios, antennas and other equipment on show. 

those with mobi l ity scooters and wheelcha i rs .  
The organ isers have promised that the 

food wi l l  not run out early (as was the case i n  
2014) .  A menu  has been planned that w i l l  
fac i l i tate qu ick replenishment i f  necessary. 

The outside car boot area has been 
i ncreasi ngly busy over the past couple of 
years and it has been noted than many of 
the visitors prefer to bri ng their own tables to 
promote their wares, in common with most 
traditional car boot events. I t  has therefore 
been decided that no tables wi l l  be provided 
this year (a note to this effect has a l ready 
been posted on the Hamfest website, 
www. nationalhamfest.org. uk) .  This has 
a l lowed the organisers to avoid a price 
i ncrease for car boot traders , which wi l l  
remain at £ 1 5  for cars and £10 extra for 
trailers. Larger vans wi l l  be cha rged at a 
h igher rate. 

Brita i n 's B IGGEST 
amateur rad io  event ! 
Friday 25th & Satu rday 26th September 201 5 

Feature 

Al l  of the major manufactu res wi l l  be 
represented aga in  this year, and the majority 
of the traders who attended in previous years 
have a l ready secured their space for this 
year. There are a lso severa l new traders. A 
plethora of recently launched products wi l l  
be avai lab le to view and there a re some new 
product announcements prom ised . 

A number of outside demonstration areas 
a re planned . Already confirmed is a d isplay 
of m i l itary radio equipment kindly organ ised 
by the Vintage M i l itary Radio Amateu r Radio 
society (VMARS). In addit ion, CambHams 
wi l l  aga i n  be i n  attendance with their mobile 
station veh icle and wi l l  be operati ng the 
Hamfest specia l  event station on most 
bands. I t  is a lso planned to have working 
demonstrations of a number of the emerging 
and more establ ished d igital voice modes 
i nc luding D-Star, C4FM and DMR .  

Advanced 'early bird' tickets for a si ngle 
(stated) day or for both days wi l l  be on sale 
via the ded icated Hamfest website. Early bird 
tickets at the d iscounted rate of £4 per day 
wi l l  only be ava i lable unti l  1 August, after 
which advanced tickets may be pu rchased 
unti l 3 1  August at the standard rate of £5 per 
day. Camping packages i nc lud i ng entrance 
tickets a re a lso ava i lab le aga in  this year. 

To book or fi nd out more, visit 
www.nationalhamfest.org. u k 
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34-42 Brook La ne, Great Wyrl ey, Wa lsa l l  WSS B BQ 
Establ ished 1 99 7 .  Open Mon day - Friday 9 a m  - 5pm a n d  Satu rday 9.30am - 4pm 

Tel :  0 1 9 2 2  4 1 4 7 9 6  Fax: 0 1 9 2 2  4 1 7 8 2 9  Skype: ra d i owo rld_u k 

The Latest Prices (E&OEJ 
LOG ELECTRON ICS 

LOG AT-100CProll HF-SM Automatic 
Antenna Tuner 

LOG AT-100CPro 10CXJ Watts AUIDATU 
LOG RT-SlXJ Automatic D.Jtdoor 
Antenna Tuner with AC.SOO Controller 

LOG AT-60.JProll Automatic Antenna Tuner 

LOG YT-1200 Automatic Antenna Tuner 
for FT-450, FT-4500, FT-950, FTDX-1200 

LOG YT-4fJCJ Automatic antenna b.Jning unit 

LOG YT-847 Automatic antenna tuning unit 

LOG AT-200Proll Auto Antenna Tuner 

LOG AT-100Proll Automatic Antenna Tuner 

LOG RT-100 1 .8 to 54.D MHz Coverage 

YT-1 00  AUTO ATU FCJl FT857, FT897 
and FT-100 

LOG KT-100 tuner for Kenwood radios 

LOG AT-1 1MP Auto ATU 

£494 95 

£4613 95 

£'.349.99 

£'.304 96 

£25994 

£224.00 

£21 9.95 

l<?09 95 

£189 95 

[ 1 86 9!: 

£ 1 82.95 

t 1 79 95 

LOG AT-897 Plus Autotuner Continuous r1 74 95 

coverage 1 .8 to 54 MHz 

LOG Z-1 1 Proll Automatic antenna tuning unit 1 .,7 95 

LOG DM-990 meter for ts990 E 1 59 95 

LOG Z-817H - Automatic antenna tuning unit f 1 o7 96 

LOG IT-100 Auto tuner For learn Transceivers E if 95 

LOG Z-100plus Automatic ATU £ 1 41 .95 

LOG AL-100 Alinco Automatic Tuner 1.8 £1 1799 

to 54.0 MHz 

Z-81 7  - LOG Automatic QRP ATU f 1 •4.96 

LOG M-10CXJ �anal Meter for AT-10CXJProll 

LOG M-600 meter 

LOG FTL-Meter 

LOG-Kenwood One-Touch-Tune 

'4 S6 

t 1 )495 

£81) JO 
� .32 

LOG RCA-14 Breakout box for accessory jacks £49 99 

LOG ALK-2 Audio Linear Key Swit.ch 

S9 Antennas S9v18 Vertical HF Antenna 

LOG RC-100 DC Controller 

RT-1 1 Remote Control Head. 

LOG FT-Meter SWR, modulation, ALC 

Second Hand LOG FT-Meter SWR Meter 
for Yaesu Radio 

S9 Antennas S9RP Radial Plate with 
Stainless St.eel Hardvilare 

LOG USS Interface Cable For 
AT-1DOJProii Dr AT-600Proii 

£49 99 

,:49 99 

£4999 

[41) 94 

£41l9o 

£4:'.00 

£40 JO 

f'.'39 95 

U N I DEN SCAN N ERS 
BCT-1 5X G PS  

U8C3500XLT Wideband Scanner With 
'Oose Call' 

Adantis 250 Handheld Two-Way VHF 
Marine Radio. 

UBC-92 XL T Handheld Scanner 

£2'59 ) 

£189 00 

£122 00 

f 1 1 9 91) 

UBC-72 XL T Uniden-8earcat Handheld £ 109 SS 
Scanner Oose Call 

USC125XLT 500 channel handheld scanner 109 00 

Ul3C360CL T Scanner l9.95 

USC75XLT Airband Handheld Scanner 

U8C355clt 

Midland Pacific VHF Marine Handheld 
T rensceiver 

UBC-69XLT Airband Handheld Scanner 

Bearcat EZl33XLT Handheld Air Marine 
VHF Scanner 

Programming Software for the8CT15X, 
BCD396XT - Pro Version 

Programming Software for the UBC-3500 
- Pro Version 

USC 3500 BuTel control software for 
UBC3500XLT 

SW-USC 785 BuTel control software for 
USC785XLT 

BP-2500/3000 Replacement Ni-Cd 
Pack for UBC-2500/30CXJXLT 

PC Cable USC230/U8C3500XL T 

SW-USC 230 Su Tel control softwara 
CD forUSC-230 Scanner 

8C3500 So� Case 

CARRY CASE FCJl USC75XLT & 
USC125XLT SCANNER RECEIVERS 

ARC-125 Programming Software for the 
UBC-125 

YOU KITS 
1 8650 YouKITS Battery pack for FG-01 

f'l9.00 

[89 95 

f'l9 95 

£/4 95 

£69.95 

fl>£ g� 

£ >9.95 

£ 1496 

£27.95 

£ f DD 
£23 9� 

f .J3C:' 

£22.'10 

£ 1 9 99 

£21 95 

YouKITS FG-01-0-IG - Battery charger 9 1' 

Youkits FG-01-MK2 1-60Mhz Antenna SWR '39.95 

ANALYSER 

Youkits HB-18 MK2 4 band QRP CW f: 49.9� 

transceiver 

W 2 1 H Y  
EQPLUS Audio Processor designed For 
BBand EQ 

8 Band Audio Equalizer and Noise Gate 

Dual band Audia Equaliser 

18ox Audia lnt.erface 

lcom 8 Pin Round Lead for W2-88AND 

Balance learn 8 Pin Din Rear Accessory 
Connector Lead for Eq's 

learn 8 Pm Modular Lead for Eq's 

learn 8 Pm Modular to 8 Pin Round Lead 
for Eq's 

Kenwood 8 Pm Round Lead for Eq's 

Kenwood 8 Pin Modular Lead for Eq's 

Yaesu Balanced 8 Pm Round Lead for Eq's 

Yaesu 8 Pm Round Lead for Eq's 

Yaesu Adaptor Cable Fitted with 8 Pin & 
Large Modular Lead For Eq's 

Yaesu Adaptor Cable Fitted with 8 Pin & 
Small Modular Lead For Eq's 

Yaesu 8 Pm Modular Lead far Eq's Far 
FT-81 7/ 857/ 897 

Yaesu 8 Pin Modular Lead far Eq's 
for FT-2800 

8 Band EQ to EQ Plus cable (5 Pin DIN 
to 5 Pin DIN cable) 

iPlus Audio SWTtch 

3 X 4 Switch PLUS Amplifier Swit.ch with 
One 1 X 4 Switch 

3 x 4 Antenna Swit.ch With Controller 

1 x 4 Way Antenna Swit.ch 

One 3 X 4 Switch Plus with Two 1 X 4 

Switches 

Rack Brackets For 3 x 1 Controller 

PTT Sw1t.ch 

iPlus Ta Equalizer Lead 

IPlus RCA Cable Se� Connects lplus To 
Speakers And Linear Amplifiers 

Alinco 8 Pin Round Lead for Eq's 

Collins And Drake TRS 2" inch Microphone 
Lead 

Colltns EF Johnson And Hallicrafters 2 Pin 
Microphone Lead 

Drake 4 Pin Microphone Lead far Eq's 

Elecra� KX3 And ANAN 1 000 3.5mm TRS 
Cable Microphone Lead for Eq's 

Full range on our website www.RadioWorld.co.uk we also stock ... 

239 '14 

l l4 

£89.91> 

£21 9:J 

£27.91> 

£27.9�i 

£27.9� 

£2/ l5 

£27.95 

£27.9� 

£27 "3:, 

£27 9� 

f'-21 l' 

£2/ J!> 

£27.9!1 

t.27 JC> 

£239 9: 

•649 'l4 

£:_,ooc_ 

f•49 g9 

£749 99 

r4o"JO 

£34 89 

(2791> 

27 J� 

£21 91> 
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learn IC-7851 Flagship HF/50MHz Transceiver. 
£8,999.95 inc. VAT 

BACK-ORDER: 

This product is available on back-order. 

Normally It will be dispatched within 1 4  days of your order. 

Yaesu Field Gear - Endless Summer Sales 
Yaesu FTDX-3000 HF Transceiver 

£1 ,899.60 inc. VAT 

FTDX -30000 - Cash back entitlement £1 46.00, Offer is valid on 

brand new radios purchased from Yaesu's authorized Dealers in the 

UK and Europe 

Yaesu FT-8900 Quad Band Mobile Transceiver 

+ Free separation kit 

£289.96 inc. VAT 

Yaesu communications Yaesu 

FT-8570 

+ Free separation kit (YSK-857) 
£648.95 inc. VAT 

Yaesu FT-8 1 7ND 

FT-81 7ND 

Cash back entitlement £36.00 £449.00 inc. VAT 

FTM400DE 

Cash back entitlement £29.00 

FT-1 DE 

Cash back entitlement £29.00 

FT-7900 Dual Band FM Mobile Transceiver 

+ Free separation kit 

£2 1 9.00 inc. VAT 

Yaesu FT-99 1  Multimode Multiband Transceiver 

£1 279.00 i nc. VAT 

Kenwood TS-990s HF-Base Station Transceivers. 
£5,599.96 i nc. VAT 

Kenwood Communications Kenwood T&990s HF-Base Station 

Transceivers. 

Add SP-990M Speaker for: £2 1 0.00 

Add LOG DM-990 Matching SWR/Power Meter for: £ 1 59.00 

Add MC-90 OSP Microphone for: £ 1 84.00 
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QRP 

QRP 
News from Five Days in May and 
the Dayton Hamvention 

gallery of my collection of 
commercia l ,  m i l itary and 
amateur keys, as well as 
paddles and bugs from a 
variety of sou rces. Because 
I am somewhat obsessed 
with designing and bui ld ing 
keys, the site wi l l  have lots 
of pictures and accounts 

PHOTO 1 :  The RotoBug employs the rotation of a variable mass to 
provide the power for the string of automatic dots and the rotation 
of another variable mass to provide the power for a string of dashes. 

of past, present and future 
design projects . "  Perhaps 
the most attractive of Rich's 
keys are the fu l ly-automatic 
RotoBug or the Auto-Roto 
Twin .  Both are works of art 

TH E RADIO CONSTRUCTOR AS ARTISAN. 
There is a saying attributed to St Augustine 
that says "Those who sing, pray twice''. I 
am not a si nger but I have been a radio 
constructor for more than 50 years. There is 
great satisfaction in running a radio station 
in wh ich some, if not a l l ,  of the equipment is 
made by the operator. "By all means, go to 
col lege. But in the summers, learn a manual  
trade. You're l i kely to be less damaged , and 
qu ite possibly better paid ,  as an i ndependent 
tradesman than as a cubicle-dwel l ing tender 
of information systems", says Matthew 
Crawford of the U n iversity of Vi rginia in Why 

We Make Things and Why it Matters. The 
craftsman has no need of wel l-articu lated 
self-justification;  he can simply point. The 
l ights come on. The engine starts. The tap 
runs. The wa l l  stands. 

Although I have been bui ld ing radios 
and a l l ied equ ipment for a long time, I 
would not describe myself as a craftsman. 
A sense of util ity surrounds the work of my 
hands. My outer cases, when I use one, 
have been described as 'a lumin ium G BH' 
fashioned to h ide the messy i nternal wiri ng 
from the outside world. But I do know many 
constructors whose equipment is external ly 
and internal ly beautifu l .  For example, I have 
a lways loved the homebu i lt equ ipment 
of George Burt, G M30XX. It is not on ly 
extremely functional but it looks l i ke jewel lery. 

BEAUTIFUL KEYS. Another radio amateur 
who produces beautiful equipment is 
Richard ( Rich) Meiss, WB9LP U .  Rich makes 
exceptional Morse keys many of wh ich are 
described in his website WB9LPU's Key 
Corner. He says of his fledgl ing website, 
"My site wi l l  be largely devoted to telegraph 
keys of all sorts. It wi l l  incl ude a photo 

and at the same time very 
practical Morse keys. They offer automatic 
dots and dashes on the appropriate paddle by 
purely mechanical means; no electron ics are 
requ i red for the key. 

I have fol lowed Rich's keys for several 
years at the 'show and tell' section at the 
Four Days in May QRP Symposium run i n  
parallel with the Dayton Hamvention, the 
largest amateur radio event in the world .  
The Hamvention is he ld i n  Dayton, Ohio, 
each May and claims to attract over 20,000 
visitors. I t  takes place over a weekend 
(Friday, Saturday and Sunday) and in more 
recent years the American QRP Amateur 
C lub I nternational (QRPARCI) has added 
a symposium and special events on the 
Thursday to produce the Four Days in May. 
Thursday is a whole day of presentations 
turn ing the three days i nto four. A QRP 
banquet, a Bui ldathon and a large Show 
and Tel l  for constructors to d isplay their work 
a re all a rranged to take place in a local hotel 
booked to provide accommodation and a 
socia I context to the event. 

LARGE FLEAMARKET. It is a good event 
and I have been fortunate enough to attend 
it a lmost every year since it began ,  over 30 
years ago. Sadly the last Four  Days in May 
was my last; my pension doesn't real ly give 
me enough funding and my health has not 
been at its best recently. Du ring a l l  this time 
I have shared a room with several fel low 
QRP Club members. I n  the last few years my 
compan ion has been Col i n  Tu rner, G3VTT. 
I often th i nk  it a pity that so few U K  radio 
ra l l ies or c lub meetings run a 'Show and 
Tel l ' .  I t  could be that so few radio amateurs 
make their equipment these days that we 
would not have enough homebrew projects 
to show off. 

1•11mu1 

PHOTO 2: Colin Turner, G3VTT and George, 
G3RJV at Dayton Hamvention. 

PHOTO 3: Colin Turner, G3VTT looking through 
the junk at the Hamvention. 

PHOTO 4: Rex Harper, Wl REX of QRPme 
( http://www.qrpme.com/l. 

Another of the endearing features of the 
Dayton Hamvention is the massive flea 
market in the car park. It can have up to 
2 ,000 amateur traders trying to offload their 
surplus equipment and miscellaneous junk. 
Most seasoned barga in  hunters know to 
look for what is under each table or i n  those 
grubby second-hand plastic bags because 
that is where the barga ins may be found.  

AWARDS. I have had many happy and 
constructive times at Dayton. Th is has been 
an odd year in that I have been presented 
with several awards: the Calcutta Key from 
the RSG B;  long service certificate from the 
G QRP Club;  and from the QRPARCI i n  
the USA, a certificate 40 years of  service. 
Perhaps my favou rite, although I ought 
not to have a favourite, was presented by 
the Dayton Amateur Radio Association for 
Technica l Excellence. The Plaque reads 
" . . . .  has selflessly helped many radio 
amateurs bui ld thei r  own equ ipment 
through the art of self-learn ing and simple 
construction projects . . .  " 

One of the nicest thi ngs anyone has sa id !  



Book Review 
Propagation and a look back at wartime radar 

Propagation and Radio Science 
by Eric P N ichols, KL7AJ 
I honestly wasn't qu ite su re what to make of th is book. The subtitle, ' Exploring 
the Magic of Wireless Commun ication' doesn't rea l ly shed l ight on what a fellow
reviewer descri bed as "not what most people wou ld expect from a propagation 
book - zany is a good way to describe it". But that's not to say it isn't a good 
book, and there is q u ite a lot of good physics i n  it. It caused a great deal of 
interest at its first European appearance ( in  Fried richshafen this year) and covers 
a remarkable amount of rad io and physics theory. One finds the "depressing" 
Radar Equation, Free Electron Propagation, the WWV broadcast format, Orbital 
Mecha n ics in a N utshel l and many more cu rios. The choice of language is 
i nteresting, too - for example, selectively quoting from the "So What" section 
of the "Matters About Matter" chapter, "With these thoughts ratt l ing around in 
our collective cran ia l  cavities, we need to segue back to the matter of matter . . . .  
There are a lot of a lphabets i n  the soup . . .  There's a lot of material to keep track 
of, but as long as we period ica l ly touch bases with the basics, thi ngs wi l l  fa l l  into 
place" . Qui rky. 

This ARRL publ ication and is more US-centric than most. Specifica l ly, it's 
Alaska-centric, and deals ma in ly with propagation effects and physics from the 
viewpoint of h igh latitudes. 

There is no doubt that th is book covers a vast amount of ground in a style 
that is qu ite d ifferent from the amateu r  rad io norms. It seems to be a thought
provoking review of the physics of propagation for those who would l i ke to do 
hands-on experiments. Certain ly, if you have an interest i n  propagation (and what 
amateur  doesn't?) then h is  book wil l  make you th i nk  in new ways. 

ISBN 978- 1 -62 595-027-7 
226x l 84mm, 256 pages 
Non Members' price £2 7 . 99 
Mem bers' price £23. 79 

Radar, Britain's Shield and the Defeat of the Luftwaffe 
by David Zimmerman 

Book Review 

Today, we take radar  for granted . For example,  as I write this, on the hottest day of the last n i ne years, I 
have a weather radar  mon itor on my computer showing thunder clouds in the South West. But it wasn't 
a lways that way, and this fascinating book charts the development of radar  from the earl iest theories to 
its key role in World War 2 .  

RADAR 
The story starts with the early development of aeria l  bom ba rdment in World War 1 ,  sta rti ng on 

Christmas Eve 1 9 1 4  with smal l  German seaplane d ropping a bomb that landed relatively harmlessly in 
a garden nea r Dover. Th ings q u ickly esca lated, however, and soon it became clear that countermeasures 
were needed for th is new aeria l  menace. Di rectional  sound location started shortly thereafter, 
cu lm inating in the acoustic m i rrors at Denge and other places that could detect an a i rcraft at 1 0  or 20 
m i les. But this technology was rendered obsolete a lmost overnight by the development of Radio D i rection 
Finding ( RDF) , now known as radar. 

By the early 1 930s the 'fluttering' effect caused by passing a i rcraft had been noticed by engineers 
in the U K  and USA and this was tested d i rectly in Watson-Watt's now-famous experiments in 1 935 
that led to the development of radar. Put l i ke that, it al l  sounds very s imple but in fact - as this book 
makes clear - there was an awful lot more to it than that. We learn of some of the politica l ,  fi nancial and 
technological hu rd les, the key players and much more.  I was su rprised just how much deta i l  this book 
conta ins .  Early VHF fighter radios, Chain Home (of cou rse) , the d in ing room at Bawdsey Manor, photos 
of vintage equ ipment and i nsta l lations (not to mention the people involved) - it's a l l  here. 

This is a n icely written ,  well resea rched and very deta i led book that sheds new l ight on the 
development and use of a new technology at a t ime of unp recedented national crisis. 

ISBN 9 78- 1 -4456-0859-4 
1 2 7xl97mm, 352 pages 
Non Members' price £ 1 2 .99 
Members' price £9 .99 (23% off) 
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DJ-500 
Twinband VHF/UHF handheld 
• 3 adjustable power levels 
• 200 PC ·programmable channels 
• Lithium-ion battery pack 

•i:PiEA 
DR·1 38H 
High power 
VHF 1 45MHz 
FM mobile 
transceiver 

• Frequency range: 1 44· 1 46MHz 
• Output power selectable 60W/25W/1 OW 
• PC programmable 200 channel memory 

MHQifW DR-638H 
VHF/UHF 
twinband mobile 
FM transceiver 

• Covers 144· 1 46 I 430·440MHz 
• 758 memory channels 
• 50/40W power •w•'!lif."4i"•U'!ll•ii .. ·"� ... !l-

1 45MHz/433MHz -----·-

TOP DR-1 35UK 
SELLER -- -- 28 MHz (1 0m) all 

mode AM/FM/SSB 
mobile transceiver ' � 

• Frequency range: 28.000 • 29. 700 MHz 
• Power 1 ·25W SSB (H 2W AM/FM) 

•UiiifW 

antenna tuner 

• Peak reading .:umr.ta 
• Cross needle meter ' tter• 

225 .. . . .  1·  180MHz 2 port graphic analyzer ...... £328.9S 
259C . .. HFNHF portable antenna analyzer . . . . . . £299.9S 
266 . . . .. New style HFNHFIUHF analyzer . . . . . . . . . .  E339.9S 
269C .. Mult1·function antenna analyzer . ... .. .. .. £389.9S 
550 ... . .Very popular practice morse code key ... . £16.9S 
557 ..... Morse code key with oscillator ... ....... .... £4S.9S 

m • J���:�� r��l��e
bb�ne'. 1 

.. 
8:����: .:m §� 

931 . . ... Mifical ground unit ... .. . .. . . . . ................ £1 14.9S 
941 E .. .300 Watts max Vera Tuner II .... . . ... ..... .. £164.9S 
945E ... 1 .8·60MHz 300 Watts manual tuner . . . .  £134.9S 
948 . . . .  .300Watts PEP reading antenna tuner .. £1 74.9S 
959C ... Receive antenna tuner + pre·amp ........ £126.78 
969 .... .300 Watts 160·6m manual tuner ....... .. £219.9S 
971 . ..... Portable/QRP antenna tuner 1 .8·30MHz.£122.9S 
993RT .. Remote JOO Watts auto tuner .............. £329.9S 
998RT . .  1 .SkW remote auto tuner .. .. . .. . . . . . . . . . . . .. £749.9S 
1025 . . .. Noise canceller/signal enhancer . .. .. . .. £ 184.9S 

DAIWA - Qual ity Meters 
CN-801HP  
Top of the range 
quality meter with 
large display 
• 1 .8·200MHz 
• 20/200/2kW 

CN101L . .. .. 1 .8·1SOMHz .. . . . . . . . . . . . . . . . . . . .  £9!j,119 £74.99 

��m�� J����� i:�:m��: . ���: . m §§ 
C5201A . . . .. 2 Way Ant Switch .. S0239 Type . . . .  .£24.9S 
CS201G11 .. 2 Way Ant Switch N Type . ........... . £29.95 

SPECIAL £� £ 1 1 9.95 

OUR PRICE £8999 £� now £ 1 299 

. . .  Touch Screen Multiband Mobile . 
.HF/6m All Mode Base . . . . . . . . . . . . . .  .. 

.. Flagship model 200W HF/6m 

.. 100W HF/6m with ATU . . . . . . . .  . 
.NEW twinband mobile VHF/UHF .. 200W HF/Gm w/o ATU .... .. 
.Twin DSP100W HF/6mTX .... . ... . . .  . .. Twinband VHF/UHF mobile 
.Professional desktop receiver ... . 

ID·SlOOE .. NEW dualband D star mobile . .. . . . . . . .. ...... £S69 
ID·S 1 E Plus .. NEW twinband handheld with D·Star .. £399 

.... VHF/UHF Handy GPS TNC APRS 
MC ·60A ... .... Classic desktop microphone . . . . . . . . . . .  £ 1 1 9.9S 
HS· S .. Headphones ..  £S 1 .9S HS·6 . . .  Lightweight..£34.9S 

nevada - our own OUALITY products 
Nevada PS-08 
6·8 amp linear PSU with 
meter & cigar socket 

• Input power: 230V 50Hz lijif I 
• Output voltage: DC 1 3.8V 
• Output current: 6A-8A Max 
• Dimensions: 1 40 x 1 1  O x 250mm WHD 
• Weight: 4kg 
PS·40M .... JS-40 amp Linear Supply .... .£� £1 16.9S 
PS·30M .. .. 2S-JO amp Linear Supply . . . .. . .. . .. . . . . . . . . . . . . £99.95 
PS·30 .. . .. . .. 2S-30A Switch Mode Supply . . . . .  £� £79.95 
PS·30H ... .. 2S-30A Switch Mode Supply . . . . .  £� £69.9S 
PSW·SO .. .. 40·50A Switch Mode Supply .£� £12S.9S 
PSW·07 .... Switch Mode Supply ........... ....... £� £26.9S 
PSW·04 .... Switch Mode Supply .................. £� £22.9; 
Antennas KX-3300 

Folded 
Dipole Kit 
1 .8·30MHz 

tiHifi 
GP·2500F ... broadband 3.S·S7MHz fibreglass .. £279.9S 
GP·2500A .... broadband 3.S-57MHz Aluminium . . £2S9.95 
HVU·B ... 8 band base/portable 3.5·433MHz . ... . . £199.95 
MA·3800 ... ..7-433MHz portable/mobile ant.. . . . .  £69.9S 
8010 ............ Special Windom hi power 1321t . . . . .  £99.9S 
4010 . . . . . ....... Special Windom hi power 661t . . . . . .  .£79.9S 
X·200 . . . .... . . .. 1 45/433MHz 2·piece fibreglass .... £99.9S 
X30·RADAR100 .. 1 090MHz receive fibreglass . . . . £69.95 
X·50 . . . . .. ....... 45/433MHz l ·piece 1 .7m length . . .  £69.9S 
X-30 .... ......... 1 4S/433MHz 1 -piece Um length .£S9.95 
NEV4M·R1NG .. 4m(70MHz) S/8wave vertical . . . . . .  £S7.9S 
NEV·4END . . .  4m(70MHz) end fed vertical ... . . . . .  £49.95 
G5RV_F _POL. . .ful l size 1 021t polyweave .. .. . . . . . . . . £37.9S 
G5RV_H]OL..half size Slit polyweave . .. .... . . . . . .  £29.9S 
G5RV_F _HAR . .full size 1 021t hard drawn .... . . . . . .  £26.9S 
G5RV_H_HAR . . half size Slit hard drawn ........... £ 1 9.9S 

Ecoflex 1 5  
per metre . .. . .  £5.99 price per 102m drum . . . .  £S39 
PL259 connector (Part: 7350). . . . . .  . . . . . . . . . . . . .  £8.95 
N type connector (Part: 7395) . .  . .  ....... £9.95 
Ecoflex 1 0  
per metre ..... £2.89 price per 102m drum .. . .  £289 
PL2S9 connector (part: 7378)... . .. . . . . .  £S.9S 
N type connector (part: 7367) .. . .. . . . . .  £6.SO 
BNC type connector (part: 7379) . . . . .. .  £6.SO 
Aircell 7 
per metre . . . . .  £ 1 .99 price per 1 02m drum ... £ 1 79 

. £2.6S 

. £S.2S 
PL2S9 connector (part: 7390) .. . 
N type connector (part: 7392) . .  . 
BNC type connector (part: 7391)  . . .  
Aircell 5 

.. ... £S.2S 

per melre . .. . .  £ 1 .39 price per 102m drum .£ 1 2S 
PL259 connector (part: 7760)....... . £2.2S 
N type connector (part: 7700) £3.9S 
BNC type connector (part: 7720) . . £3.2S 

OTHER 1 00M DRUMS 
Westflex 1 03 . . . . . . .. . . . . .  Ultra low loss . .  
RG-213'" . . . ... . ... . . .. . . .. . Low loss . .  . 
RG·21 3U . . . . . . . . . . . . . . . . . . .  Mil spec .. 
RG·Mini 8 . . . . . . . .. . . . . . . .. Super XX .. . 
RG58/CU . . . . . . . . .. . ... . . . .  Mil spec .. 
450 Ohm . . . . . . . . . . . . . .. . . . . .  Twin feeder .. 
300 Ohm . . . .. . . . . . . . .. . . .. . Twin feeder .. 

£139.95 
£B9.9S 

£ 1 1 6.00 
£S9.9S 

. . . . . . .  £39.9S 
..£89.00 

£76.SO 
£59.9S Coated flexweave . .. . Antenna wire ... 

Antenna Wire 
Military style, low visibil ity, 
antenna wire, uses central 
fibres of Aram id (Kevlar) for 
incredible strength. With green 

'----------------. outer jacket for low visibility. 

Weather Stations 
.... Davis Vantage Vue 6250UK 

Professional style wireless 
weather station 

6250UKS •1•f,.\41'"•ij'"•A:-·»""t• As above but with Weatherlink 
software pack for Windows . .. . £399.95 

Watson W8681 Pro 2 ... Professional style 
Wi·Fi weather station with wireless sensors ... £199.95 
Watson W8682 Mk 11 .... Complete wireless 
weather station, ideal for radio enthusiasts 
and normal domestic use... . . . . . . . . . . . . . . . . . . . . . . . .  £59.95 

lilifiifj 
AL·100 . .......... NEW Auto Tuner for Alinco .... £149.99 
AT100 Pro 11 .. (160·6m) 1 2SW... .. .. £209.95 
AT897 Plus .... for Yaesu FT897 ....... £1 87 .9S 
AT1200 . .. . for FT4SO/FTDX1 200 ............. £199.9S 
11100 . ............ for lcom Models 12SW .......... £1 67.9S 
RT100 ............. 100W Remote Tuner . . . .......... £189.9S 
YT 100 ........... Yaesu Models 1 2SW.... .. .. £177.9S 
Z817 . ............... QRP for FT81 7  160 · 6m ....... £1 24.9S 
Balun 1 : 1 or 4:1 ..... 200W Power Handling .... £34.9S 

Nevada 28 . ... 2.8mm 2kW ... per metre .. .. . £0.99 
Nevada 280 .2.8mm 2kW .... 1 00m Drum .£89.9S 
Nevada 32 ... .l.2mm SkW . . . . per metre ... . . .. £ 1 .20 
Nevada 320 .l .2mm 5kW .... 1 00m Drum .... £ 1 1 0  

*spiderbeam 
Full range of Spiderbeams, Telescopic 
Poles, Aluminium Masts & Accessories 

Dxpedition Ultra 
Lightweight 
7 band Dipole 

Model UL·404UL 
• 40·20· 1 7· 1 5· 1 2· 1 0·6m 
• Total weight just 400g 

including coax & PL259 plug! 
• Power: 200W 

SPIDER BEAM Kits 
3 Band Beam 20·1 5·1 0m . . . . . . . . . . . . . . . . . . . . ... . .... £299.9S 
S Band Beam 20· 17 - 1S- 1 2-10m . . . . . . ............. EJ S9.9S 
S Band Beam 20·17·1S·12-10m HD ............. £419.95 
Fibreglass Telescopic Poles 

1 ���� �t��1a�d'� •• • •• £��rn 
26mtr Standard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ..... £469.9S 
Aluminium Telescopic masts 
1 O.metre ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... £289 
10 metre Heavy Duty . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ £299.9S 
1 2.S metre ....... .. . . . . . ................ £319 
14 .5  metre .. . . .  ........... . . . . . . . .. . . . . ........ .£399.9S 

OUR PRICE £ 1 279.95 

.. lOOW HF/6m al l  mode TX ..... . £ 1 89S.9S 
. lOOW HF/6m all mode base .... £1 149.95 

. . . . . . . . .  All bander HFNHF/UHF mobile . .  £689.95 
.... Top se.11ng all mode portable TX . . £S24.9S 

.. . . .  lOOW HF,6m with ATU/DSP ..... .£639.9S 

.. . . .  Twinband 2m/7cms mobile ........ £21 9.9S 
.... High power 7SW 2m mobile ..... £ 1 49.95 

M-Series'"4.�Tljl(�T 
revolutionary high-strength guy rope using 
'Dyneema Max' technology 
1 00m Drums 
Ml . .  2mm 240kg Bis . .. . . . . . . . . . £37.9S 
M 3  . .  3mm lOOm 390kg Drum .. £S8.95 
M4 .. 4mm 900kg Bis .... . .... .  £ 1 2 5.95 
M S  .. Smm 11  SOkg Bis .. . . ... . £189.95 
M6 .. 6mm 1 850kg Bis . .. . ... .  £237.95 
MB . .  8mm 2600kg Bis . . . . . . £336.95 
100m Drums 
P2 . .  2mm 100kg Bis . . . . . . . . . . . . .  £ 1 6.SO 
P3 . .  3mm 200kg Bis . . . . . . . . . . . . .  £24.95 
P4 . .  4mm 400kg Bis 100m Drum.£34.95 
PS . . Smm 500l<g B/s ... . . . . . . . . . .  £46.9S 
P6 . .  6mm 8SOkJl Bis .. . . . . . . . . . . .  £84.9S 

• " "" · · · · · · · · · ·''"·" 
M·2 . . . . . . . .  2mm 240kg Bis 3 1 m  Drum . . . . . . . . . . .  £ 1 1 .9S 
M-3 . . . . . . . .  3mm 390kg Bis 3 1 m  Drum . . . . . . . . . . .  £ 1 B.SO 
P-4 . .. . . . . . .  4mm 400kg Bis 3 1 m  Drum . . . .. . . . . . . .  £ 10.9S 

Comet H·422 
4 Band HF V Dipole 
• 10/1 5/20/40m 
• Max Power: 1 kW SSB 
• Connector: 50239 
• Length : 10.lm (straight) 
• Weight: 5.4Kgs 

••JPifl 
HF Antennas 
CHA·73SOH .40/80m l kW SSB Vertical NEW . .  £299.9S 
CHA-2SOB .. . Multiband HF Vertical B0·6m ...... £349.00 
CWA· 1 000 ... Quality Multiband 80· 1 Orn Dipole .. £ 1 29.9S 
VHF/UHF/50MHz Vertical Antennas 
GP1 .. . . . . . .. . . .. 1 4S/433MHz 1 .25m . .  .. . . . . . . . . .  £69.9S 
GPJ .. . . . . . . . . . . .  14S/433MHz 1 .78m . .  . . . . . . . . . .  £74.9S 
GP6 . . . . . . .. . . . . .  1 4S/433MHz 3.07m ... . . . . . . . . . . . . . . . .  £ 1 1 9.95 
GP9 .... . . . . . . . . . 14S/433MHz S.1 Sm ... . . . . .. . . ....... £ 1 69.9S 
GP98 . . . . . . . . . . .  145/433/1200MHz 2.94m . . .... . .. £1 S9.9S 
G P 1 5N . . . . . . . . .  50/14S/433MHz 2.42m . .  . .... £ 1 29.9S 
50MHz (6m) Beam Antennas 
CA-52HB2 ... 2 Ele 6m (50MHz) Yagi . . . . . . . . . . . . . . . . .  £99.9S 
CA-S2HB4 . .  .4 Ele H igh Gain 6m (50MHz)Yagi£1 39.9S 
Antenna Tuners 
CAT10 . . . . . . . . .  10W 3.S·50MHz Manual Tuner . .... £99.00 
CAT300 .. . . . .  .JOOW 1 .B·60MHz Cross Needle .. £ 1 99.9S 
CAT273 . . . . . . .  2SOW VHF/UHF Cross Needle .. . . . .  £ 1 99.9S 
Duplexers/Triplexers 
CF416A. 145/433MHz w/leads S0239·PL259/PL259 £39.9S 
CF503C..50/14SMHz S0239-PL259/PL259 .. . . . . . .  £49.9S 
CFS30A .. . . . . .  S0/433MHz PL259-S0239/S0239 .£49.9S 
CFX431A ..... 1 4S/433/1200MHz N+N+PL Leads.£S9.9S 
CFX514N . .  S0/14S/433/MHz S0239/PL2S9/PL2S9/N £S9.9S 
Baluns/Current Baluns 
CBL 1000 . . . . . .  High Power l kw 1 .8·30MHz 1 :1 . . .  £39.9S 
CBL-2SOO .... 1 .8-56 MHz 2.SkW (PEP) 1 : 1  . . . . . . . .  £44.9S 
TF400 . . . . . .  400W Current Balun 1 .8·SOOMHz . . . . .  £79.9S 
TF1 800 . . . 1 800W Current Balun . .  1 .8-SOOMHz .. . £89.9S 
TF5000 . . . .  SKW Current Balun ... 1 .8-500MHz . . .  £ 1 19.00 
Antenna Switches 
CSW-201 G . . .  1 .SkW 2 Way PL Type . .  .. . . . . . . . . . . . .  £29.9S 
Low Pass Filters 
CF30MR . . . . . .  Low Pass Filter 32MHz 1 kW . .. . . .. . .  £59.9S 
CF30S . . .. . . . . . .  Low Pass Filter 32MHz 1 SOW . . .. . .  £39.9S 
CF50MR ...... Low Pass Filter SOM Hz 1 kW . . . . . .. . .  £59.9S 
CFSOS . .  Low Pass Filter S7MHz 1 SOW . . .. . . £39.9S 

LOTS MORE on our WEBSITE! 



LF 
Make a date for the 9 August Activity Day 

The Elad FDM-Duo SDR transceiver looks as if it's going to be very usefu l on LF and M F. 

MOBI LE M F.  Andy, F6C N I  has been test i ng 
a ' mobi le '  setup on 4 7 2 kHz .  He mounted 
a 2m wh ip  on h i s  (stationa ry) car and 
loaded and  matched i t  to  500.  With a 
2W tra nsm itter he ca lcu lated a n  ERP of 
a bout l 50µW. Perhaps due to the low Tx 
power, only one station copied h i s  WSPR 
test; F6G EX at 7 2 km d istance. I remember 
try ing something s im i la r  many years ago 
on 1 36kHz with a couple of h u n d red 
watts. I t  worked q u ite wel l ,  but I never 
ma naged to get i t  to a state where I cou ld  
use  it on  the  move. 

MORE CONTACTS PLEASE. There has 
been a lot of heated d iscussion on the LF 
forums regarding the val id ity of reports 
given by modes such as Opera that use an 
i nternet back-channel a l lowing the software 
to compare received data with i nformation 
about active stations. The suspicion is that 
a marginal decode wi l l  correlate sufficiently 
with a ca l l sign from the l ist of active stations 
d rawn from the i nternet to produce a false 
positive. To be fa i r  to Opera , these marginal 
correlations a re ind icated as such but people 
sti l l  tend to want to bel ieve that they are 
1 00% rea l .  Read more on this subject in the 
Data column in the J une RadCom . 

The Opera developer has taken these 
concerns on board and released a new 
version that doesn't upload these debatable 
' Dynam ic' decodes to the PSK reporter map. 
I t  a lso logs the audio tone frequency of the 
correlation thus giving another means to 
check va l id ity. It 's ava i lab le from 
https://rosmodem. word press.corn 

It's no worse than making a sked with a 
station to send QRSS at a certa in time and 
frequency and then imagin ing that you can 

see a fa int l ine on the Argo screen! But that 
is not a contact and wi l l  not count for any 
record books. 

I feel that beacon modes such as WSPR or 
Opera should be more often used to facil itate 
a QSO. Run them for a few days to fi nd out 
when the band is open to your i ntended 
station and then revert to a mode such as 
JT9 or QRSS to make a two-way contact. 

S U M M ER DX. As has been noted i n  
previous years, summer cond itions can  be 
very good for DX as long as you a re prepa red 
to burn the midnight o i l .  Stefan ,  DK7FC's 
4 72kHz transmissions have been regu larly 
spotted i n  the USA and Canada right up 
to the summer solstice. G3XDV's 1 36kHz 
tests have been copied al l  a round Europe, 
inc lud ing G reece. The ma in  problem l im it ing 
range is static from thunderstorms. 

N EW TRANSCEIVER FOR LF. I recently 
bought an Elad FDM-Duo SOR transceiver 
and am pleased to report that it looks as 
though it's going to be very usefu l on LF 
and M F. The bu i lt- i n  PA will produce about 
8W but is restricted to amateur bands above 
l .8 M Hz ,  however if the 'OdBm' output 
port is selected the FDM-Duo wi l l  transmit 
a nywhere in its range - which goes from 
54MHz down to about l OkHz. Receive 
sensitivity is very good on 136kHz, i n  
fact it would probably benefit from a l ittle 
more attenuation than the bui lt- i n  l 2dB 
switchable attenuator provides. The Od Bm 
output shows a c lean 250mV RMS signal 
i nto 500 on 472kHz ,  d ropping s l ightly to 
225mV on 1 36kHz. 

This transceiver is very versatile as it 
can be used on its own with most functions 

LF 

accessible via the front panel, or with the 
bundled FDM-SW2 Windows software that 
opens up a lot more possibi l ities. As I wanted 
to try the radio with modes such as WSPR I 
was keen to fi nd out how easy that would be. 

The Elad connects to a computer with 
th ree USB leads, one for receive functions, 
one for transmit and one for contro l .  Qu ite 
why they d idn't incorporate a USB hub so 
that only one lead is requ i red I don't know! 
I had to use a m in i  hub whi lst trying the 
software out on my Windows 8 tablet, 
which on ly has one m icro-USB socket. It 
worked fi ne. 

The FDM-SW2 software sends receive 
audio to the defau lt sound output device 
so in order to get that i nto WSPR I selected 
'stereo m ix' (sometimes cal led 'what you 
hea r') as the record source for the sound 
ea rd , effectively routing its output to its 
input, and specified the sound card as 
WSPR's i nput. The output of the WSPR 
program was sent to ' FDM-DUO audio 
device' and I set up  CAT control as if it 
were a Kenwood TS-480, which the Elad 
emu lates. WSPR then keyed the transmitter 
and received the audio stream to which I 
was l isten ing. I imagine other software could 
be set up  to work i n  a s imi lar  manner. 

OdBm ,  or l mW into 500 , is not a great 
deal of power but on eBay I found a 32dB 
ampl ifier that c la ims to produce l . 5W 
when given a OdBm i nput between 1 and 
500MHz .  I am hoping that when this a rrives 

· from Hong Kong it wi l l  enable me to d rive 
my normal LF Txs from the Elad . I wi l l  j ust 
need to extend its LF response a l ittle, most 
l i kely by increasing the va lues of the DC feed 
chokes and coupl ing capacitors. I ' l l  let you 
know how it goes. 

UK WEB SDR WITH LF. Southampton 
U n iversity Wireless Society has added an 
LF and MF receiver to  its VHF  - m icrowave 
web SOR at Farnham.  It uses an RTL TV 
dongle as a receiver coveri ng from a few 
kHz to 2 M Hz so it can be used on 136 
and 472kHz as well as on Top Band.  
Unfortunately, the temporary active aerial is 
only half way up the mast and is picking up 
a lot of mains buzz, mostly above 300kHz, 
making reception on 4 72 kHz difficult at 
present. Results on 1 36kHz a re better and it 
is hoped that once filters a re constructed the 
aerial can be relocated to the top of the mast 
where there should be less noise. You can 
find it at http ://websdr.suws.org .uk  

LF/M F ACTIVITY DAY? I 'm often asked 
'when should I l isten for signals' and it 
has a lso been suggested that an activity 
day should be schedu led so that we could 
a l l  appear on the bands at the same t ime 
and make a few contacts. This wou ld give 
l i steners a chance to see what they cou ld 
hear. Let's do it on Sunday 9 August. Make 
a note in you r  d iary! 
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HF 
Summer doldrums 
but there's still 
some DX about 

Sunspots a n d  solar flux bounced back 
aga in  i n  J une but the seasonal changes 
in atmospheric chemistry meant that 
conditions were poor. They went from bad 
to worse nea r the end of the month when 
coronal mass ejections caused severa l days 
of geomagnetic storms and closed the higher 
HF bands completely. But there were some 
openi ngs across the north pole on occasions 
- see the comments by MOBJ L later. 

TH E ART OF LISTEN I N G .  Over the years 
there have been many d iscussions about 
whether innovations l i ke the packet cl uster 
and reverse beacon networks a re k i l l i ng off 
the a rt of l isten ing and it seems to me that 
they may be. Rob, M OVFC, com mented 
that when he was on Tristan da Cunha a 
couple of years ago any band change would 
resu l t  in  at least 30 m inutes of CQing with 
no takers before he eventua l ly appea red on 
the cl uster and got an immense pi le-up. 
S im i la rly the PJ7 P K  I OTA DXpeditioners 
could get no response to their CQs unti l  they 
cal led someone else and got spotted . CW 
and data stations should be noticed more 
qu ickly by the various skimmers feed ing 
the reverse beacon network but there is no 
guarantee of this. 

Two recent IOTA DXped itions i l l ustrated 
this point wel l .  I 'm normal ly gui lty of cl uster 
watching but I wanted to work these stations 
before the pi le-up developed so I left my 
FT- 1 OOO's twin receivers runn i ng on the two 
most l i kely frequencies and was able to work 
both stations with in  seconds of thei r  first 
CQs. The spots appeared about 1 0  m inutes 
later so there was a smal l  window for the 
d i l igent l istener to make an easy QSO. 

Part of the l istening a rt i nvolves being 
a lert for an unusual  sound,  language 
or accent. Signa ls com ing through the 

Carson, ZS8C visiting MOBJL.'.s QTH. 

a u rora l  zone around the poles often have 
a fl uttery sound that w i l l  d isti nguish them 
from more common DX. An I ndonesian 
or Japanese accent may i nd icate a rare 
IOTA and an Austra l ian or New Zealand 
voice wi l l  probably provide an interesti ng 
DX opportun ity. So let's try not to be tota l ly  
re l iant on the c luster - there wi l l  probably 
be DX on the band even if the cluster hasn't 
reported it yet. 

THE ENIGMA STATIONS. Polish amateurs 
are marking the work of the Pol ish Cipher 
Bureau on the Enigma cipher in the 
1 930s by runn ing a group of special event 
stations during August. The deta i ls  were 
in the last RadCom and can a lso be found 
at enigmaaward .eu .  This year's event is 
i n  honour of the mathematician Marian 
Rejewski but there were two other key 
mathematica l players in Poland - Jerzy 
Rozycki and Henryk Zyga lski . To learn more 
of the En igma story down load your  free 
adm ission ticket from the RSG B website and 
go along to Bletch ley Pa rk where you can 
a lso see the National Radio Centre and (for 
an extra cha rge) the National M useum of 
Computing. 

DXPEDITIONS. Ariel , NY4G wi l l  be QRV as 
FP/NY 4G from St Pierre (NA-032)  unt i l  23 
Ju ly. He wi l l  operate CW, SSB and RTTY on 
40-1 O metres. There is a website at 
www.fp-ny4g20 1 5 .com . 

Ol iver, W6NV wi l l  be QRV in the CQWW 
SSB contest from St Helena - possi bly as 
Z D 7 N .  He wi l l  then go to Ascension and be 
QRV unti l 4 December as Z D8W. 

IARU President Tim,  VE6SH, wi l l  be back 
in Antigua (NA- 1 00) operating as V29SH 
from 28 J u ly to 8 August with an emphasis 
on 1 7  and 1 2  metres. 

There was some activity in J une by 
T3 l LP from the ra re DXCC entity of Centra I 
Ki ribati but reports suggest that it was 
from a sh ip offshore from N i kumaroro 
Is land so wi l l  not cou nt for DXCC or IOTA. 
The exped ition was in the a rea looki ng for 
evidence to support a theory that Amel ia 
Earha rt's f inal flight i n  1 937 ended on that 
island . The DX commun ity is sti l l  waiting 
for a major land based operation from this 
DXCC as it is the l 61h most wanted entity in 
Eu rope accord ing to Club Log. 

J i m ,  7 K4QOK,  Tack, 
JE l CKA,  M iho, JJ2VLY and 
Yutaka , JQ2GYU wi l l  be 
active as S79H N  from Prasl in 
Is land (AF-024),  Seychelles 
on 1 6-20 J u ly. They wi l l  
operate CW, RTTY and SSB 
on 40-6 metres, but  on 40 
wi l l  be between 7050 and 
7 1 00kHz.  

Geoff, G80FQ wi l l  be 
working aga in  as a vol unteer 
at the G iant Tortoise B reed ing 

iillil:l!!I 
Centre on lsabela Is land , Ga lapagos 
(SA-004) unti l 27 September. He wi l l  be 
QRV as HC8/G80FQ on 1 60-6 metres 
du ring his spa re time, which is l i kely to be 
between 2 1 00 and 0500UTC. See his 
QRZ .com page for more i nformation. 

Tony, Z L2AGY plans to be back on 
Rarotonga Island (OC-0 1 3) ,  South Cook 
Is lands u nti l  6 August. He' l l be QRV CW 
on ly as E5 l AGY. Last t ime he was there he 
used the cal l  E5 l FOC . 

Geoff, Z L3GA wi l l  be active from Efate 
Is land (OC-035) Vanuatu as Y JOGA from 
2 1 -27 J u ly. 

IOTA. The IOTA Contest takes place over the 
last weekend of J u ly and is a great chance 
to get I OTA credits without needing a QSL 
card (as long as the other station uploads 
his log and the QSO deta i ls a re adjud icated 
OK) . There wi l l  be huge numbers of is lands 
on the a i r  and I on ly have space (and 
information) about a few of them so keep an 
eye on the cl uster and keep tun i ng a round .  

A la rge group of operators from Ta iwan ,  
Japan ,  Hong Kong and Macau wi l l  be  active 
as BOOK from Kinmen Island (AS- 1 02)  on 
24-27 Ju ly. 

CT7ACG , GOM M I ,  MOGAV and M3VCQ 
wi l l  be active as CR5CW from the is land of 
Cu latra (EU- 1 45) on 24-27 J u ly. 

A team from the Hel lenic Amateur Radio 
Association of Austra l ia  wil l be active on a l l  
bands and modes as VK2SSI from South 
Solitary Is land (OC- 1 94) on 26-28 J u ly. 
They have a website at www.vk2ss i .com.  

A group of s ix  operators wi l l  be  active as  
R3 RRC/0 from Brusneva Is land (AS-082) 
on 24-29 J u ly. QSL via RZ3EC, d i rect or 
bureau (OQRS on Club Log). The DXped ition 
website is www.as082 .org. 

GOLZL, GOSYP, G3SHF, MODCG , 
MOTJ U ,  M l PTR and M 5KJ M wi l l  be active 
as G l 50 from Rath l i n  Is land (EU- 1 22 )  on 
24-26 J u ly. 

Pete, 2 EOSQL wi l l  be active as 2UOSQL 
from Guernsey (EU- 1 1 4) on 22-28 J u ly and 
wil l  participate i n  the IOTA Contest as GU9V 
a long with 2 UOTKB,  MOPCB and MOTZO. 

Th ree operators wi l l  be active as ZW8K 
from l l ha G rande de Santa Isabel (SA-025)  
on 23-26 J uly, i nclud i ng a n  entry i n  the 
IOTA Contest. For more information see 
http://zw8d.webnode.com/ 

M MOTFU is plann i ng to be QRV from 
Arran (EU-1 23) from 2 2-27 J u ly. 

Fou r  South African operators wi l l  be QRV 
as ZS l FU N  from Dassen Is land (AF-064) on 
1 5- 1 6  August. 

COR RESPONDENCE. Peter, G4XEX took 
advantage of the dip in  cond itions to service 
his a ntennas but sti l l  managed some DX 
during the All Asian CW contest and the 
run-up to it when many people were gett ing 
their stations ready. H is h ighl ights were 
5U5U for an a l l  t ime new one (ATNO) and 
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The MCOSHL Ramsey Island team. 

several Hawai ian stations on 1 8M Hz in the 
morning. Other catches i ncluded :  28MHz 
CW - Vietnam , Timar Leste and Tha i land ;  
24MHz CW - Mongol ia , Timar Leste 
and Sur inam ;  2 1 MHz  SSB - Si ngapore, 
Hong Kong, and the Congo; 2 1  M Hz CW 
- Mongo l ia ,  Rodrigues, Ma lays ia ,  Laos, 
Ecuador and Montserrat; 1 8M Hz SSB -
Hawa i i ,  Korea , N iger and Egypt; 1 8MHz  
CW - Hawai i  and  S r i  Lanka ;  1 4 M Hz CW -
Mongol ia .  

And rew, GW30QK wrote i n  to note 
that people these days a re forgetting how 
to report 'chi rp' in a CW signa l .  Ch i rp is a 
qu ick change in the CW tone when the key 
is c losed and the note may go up or down 
in frequency. This is norma l ly due to the 
VFO being pul led by a change i n  loading 
or a change i n  HT voltage. I t  used to be a 
com mon problem but is q u ite rare these 
days u n less someone is testing some vi ntage 
valve equ ipment. The correct report for a 
strong but chi rpy signal would probably 
be 599C a nd not say 597 as the number 
is only varied if the signal is conti nuously 
defective. Andrew a lso notes that key cl icks 
should be reported by adding the letter K at 
the end of the RST. 

Tom ,  G41 D L  has mastered his new 
FT-5000 and used it to pick up some 
CW DX despite the poor conditions. He 
found :  24M Hz - Grenada ;  2 1 MHz - Peru , 
Mongo l ia ,  Motserrat; 1 8M Hz - Kenya , 
Malaysia ,  Montserrat, Bu rkina Faso; 1 4 M Hz 
- South Cook I s ,  Montserrat, Burkina Faso, 
Tha i land ,  Greenland;  and on l OM Hz -
Market Reef and Timar Leste. 

Shau n ,  MOBJ L wrote in i n it ia l ly with 
news of a visit from Carson ZS8C but went 
on to expla in that he had been focussing on 
the Pacific and found a fa i rly regu lar even ing 
opening over the North Pole on 2 1 M Hz at 
some t ime between 2 1 30 and 0030 with 

strong signals from eg Japan ,  Wa l l is 
& Futuna ,  New Caledonia and the 
Mariana Is lands. He notes that the 
open ing can be brief and shuts 
qu ickly but was fa i rly re l iab le i n  
J une. RadCom readers may want to 
see if it is sti l l  there in J u ly. 

Ken ,  CT7 AGZ noted more 
'getaways' than QSOs in J une but 
did fi nd two ATNOs in the shape 
of Burkina Faso and Hong Kong. 
H i s  catches i ncluded : 28MHz 
- St  Martin ;  24M Hz - Suri nam ,  
S t  Marti n  and Cayman Is lands; 
2 1 M Hz - China, Korea , Hawa i i ,  
New Zea land ,  Mongol ia a n d  
numerous Ca ribbean and South 
American stations; 1 8 M Hz - Hong 
Kong, Sri Lanka ,  Tu rkmen istan ,  
South Africa , Kenya a n d  the 
Caribbean ;  1 4M Hz - South Cooks, 
Burkina Faso, Lord Howe and 
Market Reef; lOMHz - Tahiti and 
Market Reef; and ? M Hz - Tah iti 

and Cape Verde Is lands. 
Peter, G3HQT a lso took t ime out for 

antenna work on h is  MA5V vertica l .  
He nevertheless found a few new ones 
i nc lud ing: 2 1 M Hz - N iger ( RTTY), UAE, 
Burkina Faso, Gambia (PSK) ; 1 4 M Hz -
South Cooks (CW) , Jordan ( RTTY) .  

Fred , G3SVK thought cond itions were 
rather d isappointing for the Al l  Asia CW 
contest but did work i nto Ch ina and Japan 
on 1 4  and 2 1 M Hz. 1 4MHz seems to 
have been by far h is best band .  H is a lmost 
exc lusively CW DX inc luded : 2 8 M Hz - UAE 
and Tanzan ia ;  24MHz - UAE; 2 1 M Hz -
Japan,  Ch ina ,  Tha i land ,  Pa lau ,  Timar Leste, 
Cari bbean and South America ; 1 8M Hz 
- Ch ina ,  Japan ,  Hong Kong, Brunei , UAE, 
Bah ra in ,  Kenya , Rodrigues, Caribbean 
stations and South America ; 1 4 M Hz -
Austra l i a ,  Pa lau ,  Tha i land ,  Japan ,  Tah iti , 
South Cook Is lands,  Ch ina ,  Vietna m ,  Timar 
Leste, I nd ia ,  Sri Lan ka ,  Moldova , Cari bbean 
and South America ; l OMHz - Austra l i a ,  
Northern Mar iana Is lands, Ma rket Reef, 
G reen land,  Curacao and Montserrat; ? M Hz 
- New Zea land ,  Timar Leste, Cari bbean and 
South America . 

Final ly, Gordon , G3PXT has been tak ing 
advantage of Sporadic-E on 6 but a lso kept 

TABLE 1 :  20 1 5  worked DXCC 
entities ( ranked by Al l) .  

Cal l  cw SSB Data Al l  
G lXOW 0 229 0 229 
G4XEX 1 2 6  1 48 57 209 
G3SVK 209 0 0 209 
G3HQT 1 64 0 1 02 1 83 
CT7AGZ 1 72 0 0 1 7 2  
G l MSE 0 1 70 0 1 70 
G41 D L  1 64 0 0 1 64 
G3PXT 66 1 14 1 1 2  149 
GORPM 56 70 88 1 2 4  
MOBVE 1 1 3 0 0 1 1 3 
G4FVK 43 67 0 82 

H F  

Ol iver, ZD8W at Friedrichshafen. 

an ear on the H F  bands (without using 
the c luster) to fi nd :  28MHz - Chi le,  Braz i l , 
Argentina , Vietnam and Zambia ;  2 1  M Hz 
Japan ,  Qatar, Dj i bouti , USA,  Oman and 
Kenya ; 1 8M Hz Saudi Arabia and G reenland ;  
1 4M Hz - New Zea land ,  Thai land and Saudi  
Arabia .  

THANKS. As a lways to my correspondents, 
DX-World , 425 DX News and Dai ly DX. 

TABLE 2: Forthcoming DXpeditions. 

U nti l  23 J u ly FP/NY4G 
U nti l  6 August E51 AGY 
U ntil 25 August VK4AAC/5 OC- 1 39 
2 1 -27 J u ly YJOGA 
2 2-27 J u ly M MOTFU/P EU-1 23 
2 2-28 J u ly G M3 RCV/P St Kilda 
22-28 Ju ly  2 U OSQL EU- 1 1 4  
23-26 J u ly XR 1 T SA-069 
23-26 J u ly G M 2AS/GM 5TO EU- 1 2 3  
23-26 J u ly SM7/M l KTA + SD7B 

23-26 J u ly 
23-26 J u ly 
23-26 J u ly 
24-26 J u ly 
24-27 J u ly 
24-27 Ju ly  
24-29 J u ly 
25-26 J u ly 
25-26 Ju ly  
25-26 Ju ly  
25-26 J u ly 
26-28 J u ly 
28 J u ly - 8 August 
M id-late J u ly 
3 - 1 0  Aug 
8- 1 6  Aug (3 days) 
1 5- 1 6  Aug 
1 6- 1 9  Aug 
2 1 -23 Aug 
1 "  week of Sept 
4- 1 9  Sept 
1 5-29 Sept 
1 8-30 Sept 
24 Sept- 1 4  Oct 
1 - 1 2  October 
1 3-28 Oct 
20-27 Oct 
28 Oct - 3 Nov 
3 1  Oct- 1 0  Nov 
OcVNov 
1 4-23 Nov 
1 6-23 Dec 
Jan/Feb 2 0 1 6  

Early 2 0 1 6  
1 1 -26 Jan 2 0 1 6  
1 6  March - 8 April 

EU- 1 38 
XM2J NA- 1 28 
CR5CW EU- 1 45 
ZW8K SA-025 
G l 50 E U - 1 2 2  
BOOK AS- 1 02 
CR5CW EU- 1 45 
R3RRC/0 AS-082 
OZ/DL2J R M  EU- 1 7 2  
G M7V EU-0 1 0  
G U9V E U- 1 1 4 
YE310TA OC-237 
VK2SSI OC- 1 94 
V29SH 
NA-2 1 2  
NA-248 N EW by VE3LYC 
AS- 1 7 2  
Z S l  F U N  AF-064 
F/G6AY/P EU- 1 57 
EU- 1 1 2  by G M  ops 
AS-203 N EW 
K6W Wake 
N iue  E6GG by G ops 
Z 2 1 MG 
T2GC 
TX3X Chesterfield 
V73D 
T04K etc St Barthelemy 
T32DX 
3W3 M D  
Mannih iki by N 7QT 
VK9WA Wi l l is  Is 
VK2 1AY/9 
VP8 (South Ga and South 
Sand) 
Juan de Nova 
Palmyra 
VKOEK Heard I 
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V H F/U H F  

VHF/UHF 
A real mixed bag of  Sporadic-E, aurora ,  
meteor scatter and DXpeditions 

The Sporadic-E on 22 June. Courtesy of M M M  ON VH F. 

J U N E  ROU N D U P.  The main event for J une 
is the arriva l of the Sporad ic-E season that 
starts bu i ld ing in May and i ncreases in 
i ntensity and maximum usable frequency 
( M U F) du ri ng J une through to J u ly (and i n  
some cases into August). Fi rst ind ications 
can be seen on 10 metres where skip 
conditions to Centra l ,  Southern and Eastern 
Eu rope become good and ,  as the M U F  
rises, 6 a n d  4m genera l ly come i nto play. 
In extreme cases, 2m can a lso support 
Sporad ic-E ( Es) propagation. 

After a few m inor open ings during the 
month , 22 J u ne brought an i ntense open ing 
with M U F  reaching well above 1 44M Hz. A 
classic si ngle hop cloud area gave the whole 
UK a chance to work some long d istance 
contacts in southern and eastern Europe. 
Check out events on the Make More M i les 
On VH F site [ l ]  that gives station reports 
and graph ical mapping of the contacts i n  
more deta i l .  

More Es  on  the lower VHF bands du ri ng 
the IARU SOM Hz contest and the RSG B 
U K  Activity Contests produced some 

excel lent DX i nto the Caribbean (KP4S 
and N P4A were in great demand) and,  on 
the Tuesday n ight, the Ba l kans a rea was 
worked with 2000km + d istances. Hot 
on the heels of the 22 June 1 44 M Hz Es 
event, a series of i ncom ing coronal  mass 
ejections (CME) produced excel lent mid 
latitude auroral propagation on 6 ,  4 and 
2m. Two big signal European DXped itions 
took place, both producing super signals 
i n  U K. OJOB ( Market Reef) operated by a 
team lead by J ussi ,  OH6ZZ were QRV on 
2 m  meteor scatter and EME ,  making 462 
QSOs between the two modes. Market Reef 
has, up unt i l  now, been a very rare DXCC 
on HF let a lone VH F. The OJOB DXpedition 
was dedicated to the late Lenna ,  OH l N L  
and B i l l ,  W6DNG who completed the first 
va l id  EME  Moonbounce QSO on 1 1  Apri l 
1 964 . TF3 M UP a lso appeared on  2m using 
meteor scatter techn iq ues to activate the rare 
Icelandic locator square. Further afield there 
were more EME DXped itions QRV on 2m 
with KB7Q i n  rare US  State Wyoming and 
C6ANS in  The Bahamas. 

BAN D REPORTS. M i ke ,  M 5 M U F  ( 1092) 
sent i n  a fantastic da i ly log of activity 
from 27 May right through to 1 5  June .  
Sporadic-E on 6 and 4m provided superb 
conditions to a l l  Europe. On 4m the term 
'I cou ld have worked h im  on a bit of w i re' 
certa i n ly appl ied to CTl HZE  being a good 
S3 with just a 6" ( l  50mm) wire stuck i nto 
the transverter a ntenna socket where he was 
end-stopping for about a m inute with the 
ma in  antenna re connected. 

There was a mixed bag of 6m Es on 
28 May, working TK5M H  (J N 4 1 ) ,  DKl FW 
(JN48) before moving to 4m and working 
9A2SB (J N95) and 9 H l CG (J M75) on SSB. 
By early evening, cond itions swung towards 
I beria, with EAl YV ( IN52 )  and EAl BLA 
( I N 53)  both worked . On 6m,  4X4DK 
( KM 7 1 )  was heard but he  was unable to 
break the European pi le up.  For a bit of 
l ight relief h is first MS QSO this year was 
working DK2PH (J04 1 )  on 4m FSK44 1 .  
More Es worki ng fol lowed on the 291h with 
EA8DBM ( I L1 8) and S M2GCQ ( KP 1 5) ,  
UW8SM (KN28) on 50M Hz CW, then S57D 
(J N76) on 70MHz SSB. Moving into 3 
J une and some n ice cond itions on 4m Es, 
with HAl  WA (J N87) ,  9A3WL (J N86) and 
EA8DBM ( I L1 8) worked . 

As 4m subsided he d ropped back to 6m 
to work OE3D IA  (J N88) for a new square .  
Briefly, on the 41h, it was open to OH on 6m 
in  the morni ng, with OH7UE (KP52) worked 
CW and IZ7FLS (J N 8 1 )  and E74QA (JN93) 
SSB d u ri ng the afternoon .  Aga in  the main 
c louds stayed wel l away from UK a i rspace, 
but eastern EU had a good 1 44MHz 
open ing and transatlantic on 6m .  Seems to 
be a developing pattern this year with the Es 
clouds preferri ng to stay over the Balkans, 
the Balt ic or Poland,  leaving the UK just out 
of reach. And when they come westwards, 
1092 gets a n ice reflection i nto the middle of 
the Med iterranean Sea . 

This seems to be the poorest first week 
of J une for Es he can reca l l ,  wondering 
whether this year's El N ino event is sh ifting 
the jet stream and upsetting the usual wind
shear pattern across Eu rope - a question for 
G3YLA,  perhaps? 

On the 81h he caught a brief au rora i n  
the afternoon and heard G M3WOJ ( 1077) 
on 4m,  but not strong. I t  m ight have been 
workable if there had been fewer other 
(T9) CQers on 70 .2  at the t ime. J ust as he 
was about to switch off and give up  for the 
day he made a few contacts on 4m using 



just SW, OK2BRD (JN99) and OKl MAC 
(J N 79)  with SSB, and SQ9RFE (J N99) i n  
FM mode. The 9th was better o n  E s  a n d  he 
managed some new ones in between ,  with 
LY3 U E  ( K024) provid ing a new country and 
square on 4m .  I n  the afternoon ,  cond itions 
were good to the east on 4m with Y03 DDZ 
( KN34) ,  YPOY ( KN 1 6) and HA9M DP 
(J NS7) worked. A qu ick spel l  on 6m CW 
netted USOSU ( KN 2S) and new DXCC 
CNSKD ( I M 63) .  

On the 1 Q1h there was on ly  one contact, 
DJ 2TX (J033) worked on 2m tropo -
1 092 was once aga in  on the edge of the 
propagation. The 1 1  th was a real m ixed bag 
that proved that the one thing worse than 
being too fa r from the Es cloud is being too 
close to it .  Beacon CS5BLA was putting i n  
a good E s  signal o n  6m,  but d idn't last even 
unt i l  breakfast. On 4m he had an MS QSO 
with OK?GU (J N69) using FSK441 but it 
was late afternoon before Es came back, 
when en HZE and Cn FFU were both 
worked on 4m with huge signals using just 
SW h is end.  

By even ing t ime, conditions had 
i ntensified and a lso come too c lose to 1092 
to work much,  but  he d id grab a few QSOs 
on 6m , including two new squares CT2FYQ 
( I M 6S) worked on JT65A and Y L3 1Q 
( KO 1 7 ) in  SSB. Others on 6m included 
S52 N R  (J N75) ,  YT5LAS (JN94) and 9A5CY 
(J NS5) .  M i ke rounded off the day with a 2 m  
M S  FSK441 QSO with DK3XT (J N49) .  A 
cou ple of new squares on 6m worked using 
JT65A mode: OK2J N B  (J NS9) and LA5TFA 
(J P99) .  The 1 31h and 1 41h d idn't come to 
much with EA6BB (J M 1 9) on 6m CW, CW 
to S5 1 D I (J N76) and HA5 H K  (J N97) and 
SSB to 9A6R (J NS3) ,  OM3BD (J NSS*) and 
on 6m SB6A (J057) for a new square. 

N EWCOMER TO VHF. Although Marti n ,  
G5FM ( I OS l )  has been l i censed s ince 
l 97S, he's a newcomer to VHF and a 
new rig has given h im  the chance to try 
6m .  Successfu l ly loading up one of h is H F  
d ipoles a l lowed h i m  to copy h is local 6m 
repeater without any problem . For the fi rst 
week at least, not much was copied but, on 
16 J une,  6m bu rst i nto l ife with the band 
fu l l  of stations. Wa l l  to wa l l  signals from a l l  
over Europe at excel lent strength and Martin 
cou ldn't bel ieve what he was hea ring. I n  
qu ick  succession ,  Croatia ,  Sloven ia ,  Italy, 
Corsica ; Sa rd i n i a ;  Austria were a l l  in the 
log with everything being a new country or 
locator square. Trying out CW as well as 
SSB brought more QSOs that were classic 
Sporadic-E events. 

ACTIVE ON 1 44M Hz. Steve, G4TRA 
( I OS l )  reports a very active 1 44 M Hz period 
working OJOB (J P90) for a new DXCC. He 
added a further 19 new squares to his ORA 
tota l ,  one on SSB Fl AZJ ( JN2S) and the 
rest were via meteor scatter i ncluding OZ/ 

DJ60L (J N47) ,  LA60J (J03S),  EB l DN K  
( I N 6 1 ) ,  OE2 LCM (JN67) ,  IV3 RKD (J N66) ,  
ICSFAX (J N 70) ,  EA5RM ( I M9S) ,  LY2SA 
( K0 1 4) ,  LY/DLl RNW (K023) ,  IZSBXM 
(J N 7 1 ) ,  EU3AI ( K0 2 2 ) ,  Y050CZ ( KN l  7) ,  
U R5BFX (KN29),  Y L2G D ( K037) and 
OH6AYA ( KP22) .  

Contacts worthy of  mention a re F5BOF 
(JN33) who was try ing h is very fi rst M S  
QSO, CS? A E L  ( I  M69) a lso try ing meteor 
scatter for the first t ime, just us ing a s i ngle 
four element Yagi with 50W and on ly one 
breaking the 2000km ; I K? EZN (J N 90) at 
200Skm. June brings to a close Steve's 
first 1 2  months on 2m from h is QTH .  I n  
the first th ree months, a 9-ele antenna and 
l 60W were used upgraded to a n  1 1 -ele 
LNA, plus 400W to expand the locator and 
DXCC tota l .  The cu rrent tota l is 2 50 squares 
and 4 1  DXCC worked , which is no record 
but lots of fun and shows what you can do 
with average equipment and modern d igital 
formats on this exciting band . 

M IXED MODE OPERATING.  Dave, G4 1 D R  
( 1093) enjoys a real m ixture of operati ng 
modes at h is QTH .  On 6m using a 6-ele 
homebrew LFA he worked some reasonable 
Sporadic-E across Europe but A45XR at 
5972km is Dave's best DX of the year so 
far on the band .  

Switch ing to 2m,  this t ime with an 
1 1 -ele LFA antenna,  stations worked 
incl uded GS3 PYE/P and OJOB (Market 
Reef) . With an improved 2 m  EME  setup 
Dave took advantage of 5 to 6dB of ground 
ga i n  working VPSDQE (Fa l kland Is lands) , 
OKlCU ,  EA2AGZ ,  RK3FG ,  1 2 FAK, 7Q7EME 
(2  Yagi station) ,  E l4DQ and  PAOJ MV. Ra re 
stations a lso worked via EME  were KB7Q 
(Wyoming) , C6ANS ( Bahamas) (which 
took 4 days of chasi ng) and topped off with 
OJOB. Many of the stations worked were 
two-Yagi anten na stations compared to 
Dave's si ngle Yag i .  

FI RST QSO ON 4 m .  Lyn ,  GWSJ LY ( I OS l )  
reports that s ince a renewal of kit i n  the 
shack w ith 4m now avai lable,  a fi rst QSO 
was made with cn HZE in I M 57 N H .  
Cn FFU ( I M 59) soon followed a s  d id 
9A2SB (J N95G M ) ,  DG3YEV (J N6SNL) ,  
S 5 1 ZO (J NS6DR) ,  S50B (J N75XU)  and 
S57A (J N65TW) . 

On 1 4  June, Lyn worked S50B 
(JN65 U M )  and 9H l BT (J M75EU) .  With 
just a 2-ele H B9CV at 1 5ft AG L, breaking 
pi le ups isn't easy, however patience 
produced excel lent results. On the l 61h, 
Lyn worked SV6KRV (KM09) and IW9 H l l  
(JM67) for 2 new locators. The QSO with 
SV6KRV was only h is 2nd QSO with SV on 
2m in 41 years. 

On the 1 S1h , Lyn completed QSOs with 
ICSAJ U (JN?OCN) ,  I ZSWG U (J MSSAQ) ,  
ISKPV (J N?OKO) ,  1 5TWK/S (J N ?OFS) and 
IZ?FLS (J N S l EB) .  Other new locators 

VH F/U H F  

worked via meteor scatter were EB l DN K  
( I N62CI ) ,  EU3AI (K022CE) a n d ,  on the 6th ,  
LY/DL l RNW ( K023DX) .  On the l Oth Market 
Reef (OJOB) a lso worked for a new DXCC. 

EME H IGHLIGHTS. Using EME ,  the 
h igh l ights for John,  G4SWX (J002) have to 
be C6ANS FL1 5 on 9 June  and OJOB J P90 
on the 1 Oth ,  these were both new DXCCs. 
Both had la rge pi le ups and it took a l most 
two hours each t ime to get through . RN6MA 
( LN06) was a new one and with on ly  l OOW 
and 2 x 1 4-ele . OZ l H N E  and I K l FJ I  were 
worked on CW EM E on the 1 3th . 

On 2 m  meteor scatter there were qu ite a 
few new ones , EU3AI ( K022 )  on 29 May, 
LY/DL l RNW ( K023) on 6 J u ne, OJOB 
(J P90) on the l 01h. The best of the lot 
was TF3M UP ( H P93) on the 1 S1h, which 
produced real fireworks of 3 or 4 bu rsts 
each period with many 1 0- 1 2dB .  Needless 
to say this was a very fast QSO. 

Sporadic-E occu rred on 9 and l S  June 
but only 3 stations were worked. Further Es 
QSOs inc l uded SV6KRW (KM09) ,  Cn HZE 
( I M 57) and  IT9CJC i n  J M76.  The openi ngs 
have not been particu larly good, or frequent 
this year, an opin ion echoed by many 
operators. There was some fa i r  Balt ic tropo 
on the even ing of 1 01h with S P l J N Y  com ing 
through wel l .  

SIGN OFF. Thanks to the many reports sent 
in this month and from new contri butors 
as wel l .  More DX means more reports and 
certa in ly receiving new users to VHF is very 
welcome. Than ks aga in ,  73 .  

WEBSEARCH 

[ l ]  www.mmmonvhf.de/ 

Radio Auroras 

1 74x240mm 64 Pages 

Non Members' Price: £6.99 
RSGB Members' Price: £5.94 

www.rsgbshop.org 
3 Abbey Court, Priory Business Park, 

Bedford, MK44 3WH. 
Tel :  01 234 832 700 Fax: 01 234 831 496 
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GHz Bands 

GHz Bands 
Beginners & experts 

G ETTI N G  BEG I N N ERS ON TO THE GHz 
BAN DS. There has been much d i scussion 
recently with i n  the UK M icrowave G roup 
Committee as to the best way to attract 
beginners to the GHz  bands and make 
better use of the huge amount of spectrum 
to which we have access. The first question 
I asked was, "what is a beg inner? Is it 
someone with a Foundation l icence? Is 
it an experienced VHF  DX operator who 
is  looking for a new cha l lenge? Is  it a 
frustrated H F/VH F operator who's got a 
noisy site and a sma l l  backyard and can't 
compete with the big guns?" The answer 
is  al l th ree, and each needs a s l ightly 
d i fferent approach .  For me, the attraction 
was to be able to put u p  a 'competitive' 
system with a ntennas that, to the untra i ned 
eye, look l ittle d i fferent from domestic TV 
a ntennas.  Th is  is the real USP ( u n ique 
sel l ing poi nt) for the GHz  bands .  Even with 
a QRO l .3GHz station and a h igh ga in  
a ntenna you a re u n l i kely to suffer from,  o r  
cause interference to, domestic equ ipment 
and upset you r  neighbou rs, so that's a real 
p lus.  OK, activity is lower than on H F  but 
each QSO above l G Hz is a chal lenge and 
as much fun can be had chasing squares 
as chasing DXped itions. The homebrew 
and system engineering aspects of the 
GHz  bands is the real chal lenge. Systems 
can be rea l ly optim ised and construction 
has to be so much more precise, but once 
you master s imple PCB manufacture and 
the fundamenta ls  of receiver and a ntenna 
performance you a re up  and ru nn i ng .  Gone 
a re the days when the GHz bands were 
'p lumbing' ; I was taken aback at a rad io  
c lub recently when I was asked "where a re 
a l l  the waveguides in you r  
m icrowave equ ipment?" 

PHOTO 1 :  5. ?GHz Tx and Rx units used by G8DTF. 

5.7GHz AS A 'STARTER' BAN D .  
Correspondence with Chris ,  GW4DGU 
raised the fol lowing i nterest ing suggestion .  
" I f  we look back at  the h istory of  amateur 
m icrowaving in the U K, much of the past 
activity has followed the ava i lab i l ity of cheap 
surplus kit. Thi ngs l i ke klystrons in the 
fifties and sixties and later, i n  the '70s and 
'80s, Gunn  Doppler modu les. Al l  of these 
tended to d rive people to l OG Hz.  I wonder 
whether cu rrent technology shouldn't be 
d riving us a bit more positively towards 
5 . 7G Hz7 The ava i lab i l ity of 5GHz Wi-Fi 
and video senders has generated not on ly 
a resource of complete un its, but a la rge 
number of easily accessible components 
at 'consumer' prices. That's certa i n ly not 
the case at l OG Hz, where most ava i lable 
components a re sti l l  a imed at professional 
users ... Chris is right, many video senders 

and receivers can be ' repu rposed' to transmit 
and receive in the 5 .  7GHz amateur band 
and there a re i nexpensive PA un its around 
on the su rplus market. Patch feeds and 
satel l ite TV d ishes make good a ntennas for 
these un its. U KuG Chairman Bob, G8DTF 
brought some of these 'starter' bits to the 
Harwell ( Formerly RAU M icrowave Round 
Table i n  J une ( Photo 1 ) .  The transmitter on 
the left is surplus from Visl i n k  [ 1 ]  branded 
'Gigawave' and is a 5 .7GHz 600mW 
video transm itter meant for attachment to 
a portable news gatheri ng camera. The 
receiver is unbranded , but maybe someone 
wi l l  recognise it from the photo. The 
antennas are s imple Wi-Fi patch antennas.  
I understand that these un its tu rned up on 
a surplus stand at the Martlesham Round 
Table this year. Perhaps the suppl ier would 
l i ke to contact me if he has any more? I 'm  

My response was, " i n  TABLE 1 :  Effect of coax cable type on system performance - a ntenna pointed at 1 70 K  horizon. 
the same d ustbin  as the 
valves''. I was a lso offered 
v intage m icrowave pa rts 
that I pol itely decl i ned , 
fee l ing a l ittle l i ke a 1 6  
yea r old who'd just been 
offered a cassette Wa lkman 
by h is uncle !  M icrowavers 
have moved on and we 
need to te l l  a few more 
people! I 'd love feedback 
from beg inners and wou ld 
welcome ideas and offers 
of help from exist ing 
microwavers to educate and 
attract more a mateurs i n  to 
ou r  part of the hobby. 

Coax type 

shack to preamp 

RG2 1 3  

RG2 1 3  

LDF2-50 

LDF2-50 

Coax type 

preamp to antenna 

RG2 1 3  

LDF2-50 

RG2 1 3  

LDF2-50 

Rx noise 

figure 

1 . 1 4  

0.85 

1 . 1  

0 .81  

System N F  System Total Tx loss 

(dB) sensitivity (dBm) (dB) 

2 .84 - 1 53 . 5  5 . 7  
2 .65 - 1 54 . 0  5 . 4  
2 .82 - 1 53 . 6  2 .78 

2.62 - 1 54 2 .52 

TABLE 2 :  Effect of coax cable type on system performa nce - a ntenna pointed at cold sky. 

Coax type Coax type Rx noise System N F  System Total Tx loss 

shack to preamp preamp to antenna figure (dB) sensitivity (dBm) (dB) 

RG2 1 3  RG2 1 3  1 . 1 4  1 .38 - 1 57 . 5  5 . 7  

RG2 1 3  LDF2-50 0 .85 1 . 1  - 1 58.6 5 .4 

LDF2-50 RG2 1 3  1 . 1  1 .34 - 1 57 . 6  2 . 78 

LDF2-50 LDF2-50 0.81 1 .06 - 1 58.8 2 . 52 

Power at 

antenna 

9.4W 

l OW 

1 8 . 5W 

1 9. 6W 

Power at 

antenna 

9 .4W 

l OW 

18 .5W 

1 9.6W 



hoping Bob wi l l  publ ish more deta i ls and 
ava i lab i l ity of the u n its i n  due cou rse. An 
article is planned for Scatterpoint [2] soon. 

MAST H EAD PREAMPS,  COAX AND 
SYSTEM SENSITIVITY. Here is a s imple 
case study to h igh I ight the effect of feeder 
cable performa nce on the GHz bands, by 
compa ri ng lossy RG-2 1 3  to 318 i nch 
LDF 2-50 Hel iax cable in a typical l .3GHz 
i nsta l lat ion .  Such a system m ight be  a 
mu lt iband tra nsceiver with a noise figure of 
5d B ,  a 35W PA in the shack, a masthead 
preamp ( LNA) with a ga in  of 27dB and 
a noise figu re of 0 .35d B .  Coax relay and  
connector losses m ight amount to  0 . 25d B .  
Shack to  prea m p  cable length is 1 5m ,  
preamp to a ntenna  is  l . 5 m  Calcu lat ions 
a re a l l  made us ing the VK3 U M  EMEcalc 

program [3] assum ing  a horizon no ise 
tem peratu re of l 70K and  l 20Hz Rx 
bandwidth . 

The effect on RF power and  receiver 
sensitiv ity for d ifferent com binations 
of RG 2 1 3  and LDF2-50 a re shown i n  
Ta ble 1 .  

We have a lways been told that the loss 

between the antenna and the preamp is 
the crit ical factor i n  system performa nce, 
but the example i n  Table 1 seems to shows 
that there is l ittle to be gained (on receiver 
performa nce at least) by changing to low 
loss coax! Even though we get a comforting 
imp rovement in the overa l l  receiver noise 
figure of 0 .3  l d B ,  best to worst sensitivity 

va ries by only ha lf  a d B .  What? Those 
calcu lat ions have to be wrong? No, the key 
here is  the horizon temperature of l 70K.  
Without elevat ion,  you r a ntenna  is ' looki ng 
at' some com bination of 'co ld '  sky at 
a round l O K  and ground ,  trees and houses 
at 290K.  Doing  the same calcu lations with 
you r antenna  elevated and looki ng j ust at 
cold sky at l O K  you see a very d ifferent 
resu lt , shown in Ta ble 2 .  

Here, taking best t o  worst figures, we 
see better sensit iv ity and an i mprovement 
of l .3d B i n  sensit ivity for the same change 
of cables and receiver noise figu re .  The 
noise the antenna sees is the l imit ing 
factor on sensitivity. F ina l ly, remov ing the 
masthead pream p  completely, you r  receiver 
noise figure and sensit ivity a re M UCH 
worse, and the d ifference between RG 2 1 3  
and LDF250 i s  as per Ta ble 3 .  

So the mora l  is ,  d o  the sums.  Use a 
masthead prea mp,  but, u n less you ' re do ing 
sate l l i tes or EM E, don't get too hung up 
on the effects of coax loss on you r receiver 
performance I 

PHOTO 2 :  The U KuG Chipbank at the Harwell 
Round table. (Photo: G6JYB). 

RAIN SCATIER DX. Right on cue, after 
writing my introduction to ra in scatter last 
month , in J une we were presented with some 
excel lent G Hz bands ra i n  scatter conditions. 
On the 5th many nea r-continent l OG Hz 
beacons were receivable here i nc luding 
PE9GHZ and P l7RTD. I had CW QSOs with 
F6DKW and F5DQK both in J N 18 ,  SSB 
with PAOBAT at 59+ in J 03 1 ,  ON41Y in 
J 020, F l N PX/P i n  J N 1 9  and my ODX was 
DF61Y at 59+ at 689km in J N48. I ' lost' 
the ra in over the horizon by around teatime, 
but John ,  G3XDY who is 80km further East 
than me and with a clear takeoff over the 
North Sea came on later. He reports extensive 
scatter points from SE to NE and d i rect beam 
headings worked for most QSOs. John spent 
most time on l OGHz, only moving to the 
lower bands to make tests with a couple 
of German stations late in the event. He 
started at about l 545UTC with DF61Y in 
J N48EU ,  a new square with signals peaking 
57s. He then retu rned a couple of hours 
later and worked DK?QX (J042) ,  DJ2QZ/P 
(J03 1 ) ,  DL5EAG (J03 1 ) ,  D H l VY/P (J N39), 
DL3 1AS (J N49) and DL7QY (J N59) over 
the period to 2040UTC. John a lso found 
good beacon signals from P l?ALK (J022 ) ,  
PE9GHZ (JO l l ) ,  ONOGHZ (J020), LXl DB 
(J N39), F5ZTR (J N 1 9), DBOGHZ (J034). 
Tests with OZ?Z fa i led despite good signals 
from the DBOGHZ beacon. On 5 .7GHz John 
heard beacons F6DWG (J N 1 9) and H B9G 
(J N36) and late i n  the event, tried with 
DL7QY without success but did work DL3 1AS 
(J N49) on 3.4GHz, signals were stronger 
from DL3 1AS than on 5.7GHz, and a lso 
i ncl uded brief 'pi ngs' from l ightn ing scatter. 
It's possible that the predominant mode was 
a i rcraft scatter rather than ra in scatter for this 
contact. DL7QY hea rd G3XDY briefly but they 

TAB LE 3: Sensitivity comparison without a masthead preamp. 

Coax type shack to antenna 

RG2 1 3  

LDF2-50 

Rx noise figure 

13.05 

7 . 29 

System NF (dB) System sensitivity (dBm) 

1 3 . 4  - 1 39 . 9  

9 .9 - 1 43.8 

GHz Bands 

could not complete a 2 way contact. I t  seems 
that UK stations West of the Meridian were 
too fa r away to get in to the scatter points, 
Nei l ,  G4BRK ( 1091 hp) l istened on 9/1 3cm 
but d idn't hea r anything and M i ke, GOMJW 
( 1 09 1 io) got home from work too late to catch 
it anyway! The fol lowing week, on the l 2th 
and 1 3th , we had repeat openi ngs when 
I again worked PAOBAT at 59S and had a 
backscatter QSO with G3RGK ( 109 1 0N) ,  
who is south-west of me and screened by 
the Chi lterns. Dave heard me ca l l i ng CQ 
to the south-east towards a scatterpoint in 
J O l  1 square (off the coast from Ostend) 
and we exchanged 53S/57S reports on 
CW with Dave runn ing j ust 300mW1 We 
managed to exchange reports on SSB as wel l  
but  spreading was qu ite severe due to the 
backscatter. 

BEACON N EWS. I n  J u ne, Brian,  G4NNS 
visited the GB3MCB site near St  Austell i n  
Cornwall and  re-tuned the OCXO to  pu t  the 
beacon back onto its correct frequency of 
1 0368 .980M Hz. Brian notes that being 
j ust an OCXO with a "cheap and cheerfu l "  
crysta l it' l l  probably keep moving! Over 5 
years or so it had moved down l 60kHz 
to 1 0368.964M Hz. Reports will be 
much appreciated via beaconspot.eu [4]. 
Disappointing news is that the GB3CLE Clee 
H i l l  1 .3GHz beacon is now QRT and, at 
the request of the keeper, the NoV has been 
withdrawn by Ofcom .  I 'm not sure of the 
fu l l  c i rcumstances, but it leaves a gap in the 
1 .3GHz beacon coverage and that we won't 
be able to fill in a hu rry - just l i ke the th ree 
other 1 .3GHz beacon appl ications that are 
'stuck in the system' at present [51 . 

RAL ROUN D  TABLE AT N EW VENUE. 
I attended the Harwel l  Rad io C lub's annual  
G Hz bands Rou nd Table at its new venue, 
Hagbourne Vi l lage hal l  nea r Didcot. It 
was wel l  attended with a wide range 
of enterta in ing talks, plus noise figure 
measurement and network ana lysis ava i lable. 
The UK M icrowave group's Chipbank, the 
members' free component service, was in 
attendance again ,  and you can see from 
Photo 2 j ust how wel l  stocked it is these 
days. The photo shows John, G3XDY ( right) 
d iscussing component choices with the 
Chipbank custod ian M i ke, G3LYP Thanks to 
G8C U L, GOMJW, G8NVI and their team for 
organ ising it. 

Please keep reports coming in to me via 
emai l ,  or join the conversation on Twitter 
@g4bao hashtag #GHz_ Bands. 

WEBSEARCH 

[ l ]  Vislink (Gigawave) - www.vislink.com 

[2] Scatterpoint - www.microwavers.org'scatterpoint.htm 

[3] EME calc - www.vk3um.com/eme%20calculator.html 

[4] Beaconspot - www.beaconspot.eu 

[5] l .3GHz beacon appl ications -

www.ukrepeater. net/vetting_ beacons. php 
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The GB3ZW 6m repeater 
The highs and lows of getting a 6m repeater on the air 

The three repeaters - GB3CW, GB3PW and 
GB3ZW - in  their rack. 

MAKING A START. At the 201 1 AGM of 
Powys ARC, it was agreed to i nsta l l  a 6m 
repeater co-sited with G B3CW/GB3PW 
at a private rad io site, Bryn Gwyn, l Okm 
SW of Newtown ,  Powys. GB3CW and 
G B3PW have been operating from this site 
for 32 and 29 years respectively. I t  has 
taken much effort by many rad io amateurs 
to achieve a fina l ,  working i nsta l lation. 
This article deta i ls  not only the tr ials and 
tribu lations of the project but  it is a lso 
i ntended to be an aspi ration to other groups 
showing that with a concentrated, focussed 
effort, it is possible . . .  

THE TECHN ICAL EQU IPMENT. With there 
being no equ ivalent regu lar commercial  
repeaters on 6m, this could have meant 
a lot of work i n  converting a low-band 
repeater. However, the group had their 
first stroke of luck when, in 20 1 2 ,  Evan ,  
GW7UNV spotted on eBay, a commercia l  
repeater for sale that appeared to meet our 
requ i rements. 

After meeting the seller, Adam,  G l MAW, 
at the September Telford Hamfest, a deal 
was done. I t  turned out to be an ex-BBC 
Band 1 in-band , ta l k-back un it, a Ta it 

Photo 1 Photo 2 

Photo 4 

T335 a l ready converted by KW Electronics. 
Being crystal controlled it would be a fa i rly 
s imple job to put it on the correct frequency. 
Having procu red that important piece of 
hardware, the next step was to apply for 
the l icence. 

To satisfy the l im ited load ing constrai nts 
on the guyed mast, si ngle antenna working 
was the order of the day. A search was made 
for a su itable unit that would l i kely be a 
J Beam.  On enquiring with the new 
company, Amphenol J -Beam,  we were told 
that they no longer catered for that frequency 
range. I t  was suggested that Vine Antennas 
be tried for a 'one-off' and that tu rned out to 
be the answer. The group are grateful to Ron 
Stone, GW3YDX for bu i ld ing  and supplying 
a Vinecom '" si ngle folded d ipole. 

The duplexer was based on the design of 
KF6YB [ 1 ] .  This design is well-proven but it 
was found that the biggest problem was to 
locate six su itable offcuts, each of d iameter 
1 .625" and at least 2m long, of foam-
fi l led Andrew Hel iax '" or RFS Cellflex'" 
feeder. I t  seems that su rplus offcuts a re 
now careful ly recycled as the scrap price 
of copper has been appreciating and as 
such none were to be found in the U K. 
Despite many phone cal ls and e-ma i ls  it 
appeared as if a l l  poss ib i l ities and avenues 
had been exhausted . 

There now came a second stroke of 
luck when, thankful ly, out of the b lue 

Photo 3 

came an e-ma i l  from Dave, G40YX with 
the prom ise of the exact offcuts requ i red 
that would become ava i lable during Apri l  
2 0 1 3 ,  and they were only some 30 m i les 
away1 Thanks to M uff Mu rfi n ,  the M D  of 
Sunshine Radio in Ludlow, from having 
zero coax we ended up  with more than 
35 metres at no cost! M uff had engaged 
Dave, G40YX to project engineer their new 
l kW ERP 1 05 .9MHz FM i nsta l lation at the 
Babcock HF site at Woofferton and only 
2 1 4m of feeder had been requ i red from a 
procurement of 250m. 

THE D U PLEXER B U I LD .  This part of the 
project fell to Dave, GW8G LO who had 
offered to bu i ld the tuned cavity filters and,  
after consult ing the KF6YB i nformation, he 
decided that s ix  filters would be sufficient to 
give the requi red isolation, us ing th ree on 
receive a nd th ree on tra nsmit .  One added 
benefit of the ex-BBC repeater was that it 
came with a c i rcu lator that prom ised to give 
some extra isolation .  

MAK I NG THE F ILTERS. The offcuts were 
cut to length using the calcu lator on the 
KF6YB website. For the transmitter leg 
on 50. 8 1 M Hz this gave 94.87cm and 
for the receive leg on 5 l .830M Hz it gave 
1 02 .23cm . It was noted that these lengths 
were considerably shorter than if a i r
d ielectric coax had been used . 

The first job was to remove a precise, 
c i rcu lar cross-section of the foam insu lation, 
Photo 1 ,  to a l low for the fitti ng of the 
tun ing inductors and capacitors. These 
components were mounted on custom
made printed c i rcuit boards. 

The next job was to flatten the 
corrugations to a l low the PCB to fit easily, 
Photo 2. The PCB was fabricated as shown 
in Photo 3; note that the components 
are bu i lt with i n  the coaxia l  cable, which 
considerably a ids electronic, thermal and 
mechanical stabi l i ty. 

The components to tune the filter were as 
shown in Photo 4 and absolute di mensions 
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Photo 5 Photo 6 

were specific to the RFS coax used . Photos 
5, 6 and 7 show the s ingular a rrangements 
and f inal ly the completed termination end .  
The finished filter is i n  Photo 8 .  

To further ensu re mechan ical and  
thermal stabi l i ty, Dave came up  with a 
bri l l iant idea - why not fit them on the rear 
door of the cabinet? This is i l l ustrated in 
Photo 9 with Photo 1 0  showing a close-up 
of the circulator. 

This was now adding up to qu ite a 
weighty un it so it became necessary 
to transport them to the site on a roof 
rack courtesy of H ugh , MODSZ ; though 
un load ing was i nteresting! These 'action 
shots' a re shown in Photos 1 1  and 1 2 .  

Final ly, the door with filters were 
i nstal led on the rear of the cab inet that 
houses the three repeaters. Note that 
the fi lters a re flex ib ly held i n  fabricated 
wooden brackets with bungee rope to 
a l low for any movement caused by varying 
temperatures. The G roup are grateful to 
Andy, MWODDE for manufactur ing these. 
Above the 6m filters is  space for the future 
2m fi lters (see later) .  

SPECIFICATIONS AND RF 
M EASUREMENTS. The fi nal specifications 
turned out to be q uite satisfactory as 
i l l ustrated by the fol lowing resu lts: 
• Transmitter to antenna loss 3 . 5d B  
• Antenna to receiver loss 4 .0dB 
• Transm itter notch to antenna at receive 

frequency ( 5 1 .83M Hz) -75dB Receiver 
notch at transmit frequency (50 .81  M Hz) 
-75dB 

• The rejection between Tx and Rx ports 

Photo 1 1  

Photo 7 

with the circu lator in c i rcu it and with the 
antenna port terminated in 50 ohms was 
in excess of 90dB 

• The isolation is helped considerably by 
the ex-BBC circu lator which , of cou rse, 
had to be retuned to the requ i red 6m 
frequencies. Photo 8 Photo 9 

COVERAGE. With the present 4W ERP, the 
6m service area has broadly matched the 
prediction map from the ETCC. It is hoped 
that the add ition of a power ampl ifier to 
the service wi l l  f i l l  in the voids with i n  the 
primary coverage. The G roup a re actively 
searching for a su itable PA. 

N EXT STEPS. The Group sti l l  has some 
su rplus coax and Dave, GW8GLO has now 
made a set of fi lters for the 2m G B3PW 
repeater that has a l lowed si ngle aeria l  
working. The Group sti l l  has more su rplus 
coax if a nyone else is i nterested going 
down a simi lar route. 

ROLL OF HONOUR. The author is 
grateful to the following and apologises 
if any persons have been m issed . Evan ,  
GW7UNV for the  i n it ial effort i n  locati ng 
the repeater unit. Dave, GW8G LO for 
adapting the KF6YB d uplexer design 
and for manufacturi ng and tun ing the 
filters. Dave, G40YX for sourcing the 
coax and editing the manuscript for this 
a rticle. M uff M u rfi n ,  MD of Sunshine 
Radio ,  Lud low for h is generous donation 
of the surplus feeder. Ron, GW3YDX 
for design ing and manufacturing the 
Vinecom '" a ntenna. Terry, GWOEZY for 

Photo 1 2  

Photo 1 0  

i nsta l l i ng  the a ntenna! and provid i ng 
transport. H ugh,  MODSZ for transport and 
bu i ld ing maintenance. Andy, MWODDE for 
manufactu ring the brackets so they could 
be mounted on the rear door of the cabinet. 
Members of the Powys Amateur Rad io C lub  
for f inancing the project. The RSGB/ETCC/ 
Ofcom for clearance of the appl ication and 
subsequent l icence. Alan England ,  the 
PMR site owner for TFL G roup, Neyland,  
for a l lowing the th ree amateu r  repeaters to 
be i nsta l led at the Bryn Gwyn site. 

WEBSEARCH 

[ 11 www.qsl . net/kf6yb/newplexer. html 
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Data 

Data 
Latest news on 
datamodes from 
beacons 

Pl4 BEACON MODE. Not 0. 7854 or 45 
degrees, but the new datamode that is 
rapid ly ga in ing in popula rity for beacons. 
Over the last decade a number of VHF 

. through to microwave beacons have been 
upgraded with h igh stab i l ity locked sources. 
Severa I of thei r  operators have ta ken the 
opportun ity to i nclude a data mode as part 
of the transmission. Offering opportun ities 
for reception and decoding at signal levels 
several dB lower than would be possible by 
ear, unattended or automatic detection and 
loggi ng a lso becomes a possib i l i ty. The first 
beacon to adopt machine generated modes 
( MGM)  was GB3VH F  on 1 44 .430M Hz in 
Kent, soon followed by the su ite of m icrowave 
beacons forming the Bell H i l l  complex i n  
Dorset on the  2 . 3  to  24GHz bands [ 1 ] .  
These carry mostly the wider spaced JT 4G 
modulation a lthough GB3SCF on 3 .4G Hz 
uses JT65C. Al l  the WSJT modes work with 
a two minute cycle, about 50 seconds of 
transm ission starti ng on the even numbered 
minute followed by CW and a period of pla i n  
carrier. This two minute cycle has  proved a bit 
annoying for some. Those who want a period 
of plain carrier for frequency ca l i bration ,  for 
anyone who just wants to l isten to the Morse, 
and even the i nterm inable wait watching the 
screen for the MGM to decode. 

Bo, OZ2M a leading l ight in the OZ71GY 
project, one of the oldest amateur beacons 
around, took a look at the use of MGM on 
beacons and concluded that by mod ifyi ng the 
transmission cycle and modu lation sl ightly, an 
improved one minute cycle of carrier, CW and 
MGM could be achieved [2] . The result is P l4 .  

Carrier 

- 1 9 second� 00 
Call MGM � seconds 

111111:1i:1 
THE N U M BERS. Everything in P l4 is 
based on the 1 2kHz sampl i ng rate of 
a l l  the latest soundcards. The symbol 
rate is exactly 6Hz,  or 1 2000/2000. 
The decoder works a round an FFT bin 
size of 1 2000/2048 = 5.859Hz so, 
un l i ke WSJT, the tones a re not perfectly 
orthogona l .  In a true orthogonal m ulti 
frequency FSK schemes, keying 

Call + locator 
FSK X Hz 

- 1 5  seconds 

25 seconds sidebands are arranged so their nu l ls 
sit exactly on top of the other tones, 
m in im ising i ntersymbol interference. 
This is guaranteed by ensuring there is 
an exact relationsh ip between symbol 

FIGURE 1 :  The one minute transmission cycle 
of the Pl4 MGM beacon mode 

I n  concept this is very s imi lar to JT 4G but with 
a sl ightly faster symbol rate (6Hz instead of 
4 .375Hz) and a shorter message carrying j ust 
the cal lsign of up to 8 characters, completing 
in 25 seconds. This sti l l  gives time for a CW 
message and 20 seconds of pla i n  carrier in 
the one minute cycle. Figure 1 shows the 
transmission cycle of a typical Pl4 beacon. 

In terms of raw weak signal performance 
the 6Hz of P l4 versus the 4 .4Hz S/N 
bandwidth of WSJT perhaps means about 
l d B  less S/N sensitivity, but this is offset by 
the shorter message structure that permits 
more use of short lived transient paths l i ke 
a i rcraft scatter and random reflections. 
Otherwise the error correction and decod ing 
capabi l ities a re near enough identical to JT 4. 

The first beacon to carry P l4 i n  the UK was 
G B3MHZ  on l OGHz and the mod ifications to 
this were described by G4DDK in  June's GHz 
column.  

RECEIVI N G  Pl4.  Although very s imi lar  in 
error correction cod ing and structure to JT 4 ,  
P l4 has  l ittle else in common with WSJT 
and requ i res d ifferent software to receive 
it. Ded icated P l4 decoding and mon itoring 
software has been developed by the OZ 
group, and a ded icated package can be 
downloaded by fol lowing the Software l i nk  
from [2 ] .  The  PI-Rx program doesn't j ust 

decode the message, it has been 
designed as a complete beacon 
mon itoring tool so in addition it 
a lso measu res the S/N of the carrier 
period provided the ea rrier is correctly 
placed in relation to the tones. The 
user screen is shown in Figure 2 .  
Other i nformation shown relates to 
the qual ity of the received signa l .  
For short bu rst type signals, the Q 
va lue provides a percentage of correct 
symbols that were received . A fu l l  

rate a n d  tone spacing. However, this 
is only important where the keying 
sidebands and spacing overlap. Such 
is the case i n  JT4NB, JT65NB and 

WSPR. But with the tone spacing for Pl4 
being 40 times the symbol rate, at 234.4Hz, 
orthogonal ity becomes irrelevant. The tone 
spacing in Pl4 results in overa l l  span for the 
MGM tones of a l ittle over 700Hz.  

U n l i ke a l l  the various WSJT 
implementations on beacons, the position 
of the carrier and the space tone for FSK 
CW keying has been written into the P l4 
specification.  The carrier rests at tone 0 .5 ,  ie 
between tones 0 and 1 ,  and the decoder wil l  
then be optimal ly tuned when this del ivers 
a tone of 800Hz.  CW FSK space (or ' key 
up') frequency is 400Hz lower, resulti ng in a 
tota l frequency span of just under 1 kHz.  The 
correct tone distribution for a (very nearly) 
correctly tuned signal is shown in Figu re 2 .  
O f  course, bui lders aren't obl iged to adopt the 
same relationsh ip  for carrier and CW space 
frequency, and in fact the PI -Rx software can 
accept severa l carrier tone locations where it 
wi l l  identify and measure its S/N properly. 

OPERA AND SMALL PERSONAL BEACONS. 
This On-Off beacon mode conti nues i n  
popula rity, with its own ded icated Yahoo 
group. A number of users have establ ished 
sma l l  personal beacons on 50 and latterly 
70MHz,  using S i5351 based exciter and 
transm itter hardware. As mentioned in this 
month's Design Notes, this synthesiser chip 
can produce nasty wideband switching 
transients when used for M FSK generation. 
Using it with Opera is fine as the frequency 
is never changed . But some users are a lso 
setting them up for WSPR transm ission, 
where transients do appear, a re very 
noticeable and have been reported. So please 
take care when bu i ld ing or using frequency 
sou rces that use this chip in personal 
beacons. Be especia l ly careful when using 
it to d rive h igh power ampl ifiers - you could 
cause other people a lot of problemsl 

. :=--_:,.:_ -m- decode of the message is usual ly 
���!!!!c=====-=--�-�=��··�""� ...... �.!!".!!""'!.J possible with about 50% of the 

FIGURE 2: PI-Rx Pl4 decoding and beacon monitoring 
software for a correctly tuned signal with the 'approved' 
tone spacings. The continuous l ine at approximately 
970Hz is a locally generated spur. 

symbols - this is the same as for the 
WSJT modes and WSPR. Both JT 4 
and WSPR use very nearly identical 
error correction coding to P l4 .  

WEBSEARCH 

[ l ]  Bell H i l l  beacons - www.scrbg.org 

(also described in detail in  the September 2006 RadCom) 

[2]  OZ2 M Next Generation Beacon Project 

http://rudius.net/oz2m/ngnb/index.htm 
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Sport Radio 
WSJT in the UKACs and 
more about 2Tone 

THE SOU N D  OF SI LENCE. From 1078TA, 
40km North of I nverness, Cl ive O'Hennessy, 
GM4WX wrote to tel l  me of h is experiences 
in the UK Activity Contests ( U KAC). 
Basica l ly, it 's a lost cause if he rel ies on 
SSB or CW, so Cl ive uses the WSJT suite of 
modes i nstead .  

Starting on WSJT modes begins with a 
free download of the software from the WSJT 
website. Cl ive's tip is; "if using Windows 
7, don't put the program stra ight on you r  C 
d rive. I had a few problems trying to run it 
from this. A few comments on ON4KST soon 
put me right. Put the program in its own 
folder and you' l l  have no problems. 

" I n it ial setup is qu ite easi ly fo l lowed with 
the User Manua l ,  which is down loaded at 
the same time as the program .  I set my 
mic ga in  to ha lf, the PC sound card to half 
and got perfect operation. If a few tria l  runs 
prove that receivers cannot decode you , 
try backing off the mic ga i n .  Because the 
WSJT transm ission is  very close to key 
down in terms of output, back off the rig 
and/or ampl ifier or th i ngs wi l l  qu ickly get 
very hot. My ma in  d river on 1 44 M Hz is 
a very old TR-75 1 E, run n ing about 20W 
into a Linear Amp UK D iscovery, which 
gives a n ice 400W out for 20W in.  The 
l i near runs cool , but the TR-7 5 1 E  needs 
an extra fan on the back. With a 1 0-ele 
Yagi by Vi ne Antennas this setup has given 
me EME  contacts with 283 operators 
(to date) . The Rx is assisted with a SSB 
SP2000 masthead preamp. "  With no 
elevation contro l ,  C l ive can on ly work E M E  
at moonrise or moonset, a lthough he can 
work the 'big boys' with the moon up  to 
30 degrees. The smal lest stations he has 
worked via EME were runn ing 200W with 
a si ngle 1 2-ele, and 1 40W into a 4x9-ele. 
Many hundreds of QSOs via meteor scatter 
have been made using FSK44 1 on 2 m .  

On  50M Hz Cl ive uses a Yaesu FT-897 
set at SOW out and an extra fan on top. 
There is no ampl ifier or pre-amp.  On 4m 
he uses the FT-897 plus a TH70H 
transverter by  SP2 D M B  and a Gemin i  
power amp (no preamp) .  

" I n  the U KACs on a l l  frequencies on 
wh ich I operate - 2 m ,  4m and 6m - activity 
is very low in the area of the Scottish 
H ighlands that is my QTH .  On the day 
before the contests I resort to send i ng 
e-ma i ls ,  to remind operators that there 
is a contest and to try to keep some sort 

Photo 1 :  GM4VVX beside his VH F antennas. 

of VH F activity in the far North .  This can 
give me anything between two and twelve 
QSOs in an even ing. Long hours of CQs 
and 'search and pounce' made me look to 
a nyth ing that can fi l l  the hours of torture by 
wh ite noise. I tried a few ca l ls with WSJT 
modes via MS and was su rprised that EU 
operators answered. Being cheeky I added 
the odd WSJT QSO to my contest entries i n  
the U KAC. They were accepted and even 
commented on in the resu lts. 

"The use of WSJT modes in a contest is 
not going to make a great d ifference to the 
scores, as it is very slow to complete a QSO. 
Sometimes up to an hour is requ i red to 
exchange a l l  the QSO info. 

WSJT using JT6M is very good at 
making fri nge tropo QSOs though .  The 
musical tones of JT6M seem to cut through 
city hash , though even a qu ick solid 
copy contact wil l take a m in imum of four 
minutes. This is much too slow to be of 
interest to serious and leading contesters, 
but for the Ii kes of myself out in the sticks 
it gives a QSO eventua l ly - plus you know 
somebody is actually l istening for you . A 
normal CQ i nto an apparently dead band 
in a contest is extremely frustrating, as I 
cannot tel l  if my signal is being copied or 
bu ried in Southern ORM .  

" I  am now getting the odd request for a 
QSO via MS from Southern U K  operators, 
who value a new locator mu lt ip l ier aga inst 
the t ime taken to get a QSO this way. A bit 
of a sore point to me is that WSJT modes 

mt•M:iiii 
a re only a l lowed in the AX section.  

" Because of contest inactivity local ly I 
started to have a go at the Nord ic Activity 
Contests, after I received an i nvitation to 
take part from the organ isers. See http :// 
www.vushf.dk/pages/contest/nac/nacopen .  
htm Last year I won the Overseas Section 
of the NACs on 6m and 4m .  2m in the 
NACs seems to be well supported i n  
the  Nordic area , so  it's very hard to get 
someone to try a meteor scatter QSO."  An 
i nteresting rule of the NACs is that 'You 
need just a si ngle Nord ic QSO to make an 
entry, then all QSOs count' .  

"On 4m and 6m is looks as if the WSJT 
modes are preferred in the NACs , because I 
often get more requests for a meteor scatter 
QSO than I can cope with . "  

Photo 1 shows Cl ive's VHF antennas. 
The tower is a single section of a 60ft 
tower. He l ives in a very windy site, so 
safety considerations mean keeping the 
antennas low. When there a re gales 
the tower l uffs over to lay on top of the 
gatepost, with the antennas rest ing on 
a trestle. The top antenna is a 4-ele for 
50M Hz by Sandpiper, the centre antenna is 
a long spaced 1 0-ele for 144MHz by Vine 
Antennas ,  and the bottom a ntenna is a 
6-ele for 70M Hz by Sandpiper. 

2TONE - PART 2. More now on 2Tone 
RTTY software, by G3YYD. "Moving 
30 years forward i n  t ime the de facto 

RTTY decoder was PC based using DSP 
principles, rather than analogue electron ics . 
The one in a lmost un iversal use was 
MMTTY by J E3 H HT. Its software interface 
integrated with N l M M  contest ing software, 
which I was using at the time. The design 
is essentia l ly an u pdated version of the I rv in 
Hoff ST-6, which I knew to be sub-opt imal .  
Back then I d idn't have t ime to learn DSP 
and Windows programming techniques, but 
when I reti red my major project would be 
to lea rn and implement DSP and Windows 
programming techniques. 

"On retir ing in 2008 I e-ma i led my 
old friend Peter Marti nez, G3PLX,  who I 
hel ped develop AMTOR i n  1 978,  a long 
with va rious other systems. He gave me 
a n  entry i nto the a rcane world of Windows 
sound card programming and made a 
smal l  program for me to ca lcu late the 
F I R  parameters for a Raised Cosine filter. 
The fi rst version of 2Tone decoder was a 
console window (DOS window) , which I 

ran in paral lel with MMTTY. Performance 
was good , even for th is fi rst version . I 
then acq u i red Petzold's book on Windows 
programming and produced a Windows 
version of 2Tone. This gave me a decided 
competitive advantage in RTTY contesting. 
I then adapted this version to interface to 
N l M M as if it was M MTTY, and added an 
AFSK transmit feature so I could use 2Tone 
without the need for M MTTY. I n  



RSGB HF Events 
Date Event Times (UTC) Mode(s) Band(s) 
Aug 2 RoPoCo 2 * 0700-0830 cw 3.5  
Aug 1 2  80m Club Sprint 1 900-2000 cw 3 . 5  

Aug 27 80m Club Sprint 1 900-2000 SSB 3 . 5  

RSGB VHF Events 
Date Event Times (UTC) Mode(s) Band(s) 
Aug 1 144MHz Backpacker #4 1 300- 1 700 Al l  1 44 
Aug 1 144MHz Low Power + 1 400-2000 Al l  1 44 
Aug 2 432MHz Low Power + 0800- 1 200 Al l  432 
Aug 4 144MHz U KAC 1 900-2 130 Al l  144 
Aug 1 1  432MHz U KAC 1 900-2 130 Al l  432 
Aug 1 8  1 .3GHz U KAC 1 900-2 130 Al l  l .3G 
Aug 25 50MHz U KAC 1 900-2 130 Al l  50 

Aug 25 SHF U KAC - 1 900-2 1 30 Al l  2 .3- l OG 

Best of the Rest Events 
Date Event Times (UTC) Mode(s) Band(s) 
Aug 8-9 WAE DX CW 0000-2359 cw 3. 5-28 
Aug 1 6  U KuG 0900- 1 700 Al l  24/47G 
Aug 30 U KuG 0600- 1 800 Al l  5 . 7/lOG 
Aug 30 I RTS 2m Counties 1 300-1 500 SSB/FM 144 

* H F  Championship event. + VHF Championsh i p  event. - Different bands at d ifferent times 
For all the latest RSG B contest information and results, visit www.rsgbcc.org 

the process I a lso added separate 
decoders that were optimised for d ifferent 
propagation conditions; frequency selective, 
fl utter and spread .  

"As rega rds 2Tone decodi ng interna ls ,  I 
w i l l  use ana logue terminology to describe 
what is being done within the DSP, as this 
is more accessi ble for the majority of 
readers. Note that DSP calcu lations are 
orders of magnitude more accurate and 
precise than any ana logue electron ics could 
be and can implement systems that are 
impossi ble to im plement using ana logue 
electronic components. 

"F irst, the received audio is spl it i nto two 
separate streams. One stream is mu ltipl ied 
(m ixed) with the wanted tone frequency 
and the other with a 90 degree shifted 
version , producing I and Q outputs which 
a re then i ndiv idual ly low pass filtered by 
a n  equal ised raised cosine fi lter. This fi lter, 
which has a bandwidth of baud rate/2 , 
provides an IS l -free filter at the decision 
sampl ing point. The ampl itude of the 
signal is then detected by v ( 1 2+02) .  This 
produces a detected signal  with no audio 
r ipp le .  The IQ receiver acts as a bandpass 
fi lter, with a bandwidth of baud rate Hz 
at -6d B and with the parameters used 
> -90d B at twice the baud rate. 

"The s l ideback detector of the old 
ana logue TU cou ld on ly use i nformation 
from the cu rrent i nstant in time and i n  
the past, bu t  with DSP i t  is a lso possi ble 
to look i nto the future, through the use of 
storage buffers. I n  determ i n ing the threshold 
va lue to be used , 2Tone looks at the past 
cha racter, the cu rrent character and the next 

cha racter. By doing this,  combined with 
its Signal to Noise Ratio measurements, it 
calcu lates a very accurate threshold va lue 
for each of the tones. 

"The ampl itudes and thresholds of 
the two tones, a long with their i nd ividual  
SNR ,  are square law combined to produce 
the final resu lt ,  to determ ine whether a 
Mark or Space tone was sent. 2Tone 
a lso takes advantage of th is delay and the 
asynchronous format of RTTY, by comb in ing 
the start and stop bits over th ree cha racter 
times. This comb in ing preserves character 
synchron isation ,  so that cha racter error 
rate is determined by errors in the five data 
bits that make up the 7 .  5 bits of a perfect 
RTTY character." 

Next month , we wi l l  look at the transmit 
internals of 2Tone. 

THIS MONTH'S EVENTS. The first RSG B  
HF  contest of the month i s  RoPoCo 2 (CW), 
on the morn i ng of Sunday 2nd .  In you r  
first QSO send a signal report a n d  your  
fu l l  Postcode. I n  subsequent QSOs send a 
signal report and the Postcode you received 
in your previous QSO. Please note that 
the power l im it is 1 00 watts for everyone 
( l icence terms permitting! ) .  QSOs with 
non-UK stations don't count and should not 
appear in you r  log. Depending on how a 
q uestion in the Contest Committee's 2 0 1 5  
Wh ite Paper i s  answered, this m ight b e  the 
last time RoPoCo 2 is held in the morni ng. 
I t  m ight move to an evening slot, l i ke 
RoPoCo 1 (SSB) .  The new series of 80m 
C lub Spri nts starts this month . Depending 
on how another question i n  the Contest 

Sport Rad io 

Exchange 
RST + fu l l  Postcode received 
Both callsigns + SN + name 

Both cal lsigns + SN + name 

Exchange 
RS(T) + SN + Locator + Postcode 
RS(T) + SN + Locator + Postcode 
RS(T) + SN + Locator + Postcode 
RS(T) + SN + Locator 
RS(T) + SN + Locator 
RS(T) + SN + Locator 
RS(T) + SN + Locator 

RS(T) + SN + Locator 

Exchange ( info) 
RST + SN (Eu works non-Eu only) 
RS(T) + SN + Locator 
RS(T) + SN + Locator 
RS(T) + SN (E is  & G ls also give county) 

Committee's 20 1 5  Wh ite Paper is 
answered , th is m ight be the final year of 
the 80m Club Sprints, which have been 
runn ing si nce 2007 but never rea l ly gained 
momentum.  The CW leg is on Wednesday 
1 2th and SSB leg on Thursday 2 7th . There 
are 1 0-watt and 1 00-watt sections and -
because this is a sprint - a rem inder that if 
you cal l  CQ/QRZ and made a QSO you must 
then vacate the frequency. 

On VH F, the first weekend of August is 
dedicated to low power. The first contest to 
begin - at 1 300UTC on Saturday l st - is 
the fourth session of the 2m Backpacker 
series. I t  runs for four hours and the power 
l i mit is 3 watts or 10 watts, depending on 
which section you enter. One hour later the 
2m Low Power Contest begins .  It runs for 
six hours and the power l imit is 2 5  watts. 
The 70cm Low Power Contest runs for 
four hours the fol lowing morn i ng (Sunday 
2nd) .  In both Low Power contests the 
mu ltipl iers a re Countries, Postcodes and 
Locator squares. Then we move into the 
U KACs for the remai nder of the month ; 2 m  
o n  Tuesday 4th , 70cm o n  Tuesday l l th ,  
23cm on Tuesday 1 8th , and 6m + S H F  
o n  Tuesday 2 5th . 

The Worked A l l  Europe (WAE) contest 
runs for the entire 48 hours of the weekend 
of 8-9th . Europe works non-Europe on ly i n  
th i s  contest, so  there tends to  be  a lot o f  DX 
working. Next we have two UK Microwave 
G roup ( U KuG) events; 24/47GHz on 
Sunday 1 6th and 5 . 7/ l OGHz on Sunday 
30th . Fina l ly, the I RTS ( I rish) 2m Counties 
Contest takes place for two hours on 
Sunday 30th . 

7 7  
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An I ntrod uction to 
Antenna Model l i ng 

By Steve Nichols, GOKYA 

For many years the only way for most radio 

amateurs to work out how well an antenna 

design would work was to build it and find 

out. The arrival of computer based antenna 

model l ing programmes has changed this. 

This book looks at the Free MMANA-GAL 
antenna modell ing program that wil l  let 
you design and optimise a whole host of 

antennas, and all on your PC. 

An Introduction to Antenna Modelling has been written by antenna 

guru Steve Nichols GOKYA and shows you step-by-step how to input 

antennas designs into MMANA-GAL, how to adapt designs you are 

given and how to optimise your designs for the best performance. By 

the time you have finished you should be able to model a whole host 

of antennas including dipoles, the G5RV, the W3DZZ trapped dipole, 

verticals, off-centre fed dipoles (OCFD), magnetic loop antennas and 

many more. 

Building antennas can be hard work. You have to work out what you 

want to bui ld, source the appropriate copper wire or tubing, measure 

everything carefully and spend hours putting it all together. But it 

needn't be like that An Introduction to Antenna Modelling provides an 
easy way to design and 'test' your antennas. 

FREE CD 

This book is enhanced by the inclusion of a CD containing the 

MMANA-GAL software. 

Size 1 74x240mm 80 pages ISBN: 9781 91 01 9300 6 
Non Members' Price £9.99 
RSGB Members' Price £8.49 

RSGB Antenna Fi le 

The Radio Society o f  Great Britain 

(RSGB) has been promoting Antenna 

experimentation for 1 00 years and for most 

of this time publishing the work done in its 

monthly journal. RadCom has therefore 

developed a reputation for producing some 
of the best material on antennas published 

anywhere. This book is a compilation of 
some of the best articles about antennas 

that have been published by the RSGB in 
recent years. 

The RSGB Antenna File covers all parts of the spectrum from HF 

to U H F  - and even LF and microwave frequencies. From simple 
wire dipoles to more complex multi-band and multi-element arrays, 
the RSGB Antenna Fi le contains dozens of 'how to' constructional 
articles, complemented by many features explaining how antennas 
work, facts about feed l ines, antenna matching, earthing and much 
more besides. The doublet, Moxon and 'Super Moxon',  cubical quad, 
'low noise' and 'long' Yagis, log periodic, loaded dipole, horizontal 
loop, magnetic loop, delta loop and J-pole are just some of the 
antenna designs featured in this book. 

The RSGB Antenna File reproduces the articles as originally 
publ ished and is broken down into five logical sections. HF Antennas 

is the fi rst, followed by V H F, UHF and Microwave Antennas. 

There are nearly 1 20 antenna articles here crammed into 288 pages 

with information on antennas of all  types which will be of interest to 

all antenna experimenters everywhere. 

Size 21 Ox297mm,  288pages, 

ISBN: 9781 9050 8687 0 
Non Members' Price £1 4.99 
RSGB Members' Price £1 2. 74 

OTHER ANTENNA BOOKS YOU MAY LIKE 

HF ANTENNAS 
FOR All LOCATIONS 

Order on the internet at www.rsgbshop.org or you can order by post making cheques and postal orders crossed and made payable to Radio Society of 
Great Britain or telephone your credit card order to 01234 832 700. Open 8.30-4.30 (Mon-Fri). Send no cash. Post & Packing: Standard Delivery - 2nd 
Class Post (4-9 Days), For one item £1 .95, For two or more items: £3.50, For orders over £30.00 standard delivery is FREE. Priority Delivery - 1 st 
Class Post (2-4 Days), For one item £2.95, For two items: £4.95 , For three or more items: £5.95. Overseas; Worldwide Surface Delivery, For one item: 
£3.00, For two items: £5.00, Extra items: £1 .00 per item. Worldwide Air Delivery: For one item: £9.00, For two items: £ 1 5.00, Extra items: £3.00 per item. 



Anten na books 

A N T E N N AS 
Mastered 

Antennas Mastered 

By Peter Dodd, G3LDO 

Peter Dodd, G3LDO has long been 

acknowledged as one of the leading experts 

on antennas in the world. He has been the 

regular antenna colum nist of the Radio 

Society of Great Britain's journal RadCom. 

This book brings together in a scrapbook 
format his work from this regular column. 

Antennas Mastered is packed with 

everything i maginable connected with 

antennas. Readers will find practical 

solutions that cover all bands, antenna 

types, ATUs, Meters, Software and much 

oesides. Peter set out the intention in writing 

;he 'Antennas' column was as he stated "The 
main purpose of this column is to address 
problems readers may have i nstal l ing and 

adjusting antennas from suburban sites that 

may be regarded as a challenge; although 

any antenna subject that is considered to 

be of interest to readers wil l  be discussed or 

described". This has held true over the years 

and readers wil l  be staggered by the breadth 

of material covered. 

Peter Dodd, G3LDO has created in his 

Antennas' column one of the best archives 

of antenna material available and Antennas 

Mastered provides this for everyone. 

Size 2 1 0x297mm ,  288 pages, 
SBN: 9781 9 1 0 1  9303 7 

Non Members' Price £1 4.99 
RSGB Members' Price £1 2. 74 

Sy Steve Nichots GO::YA 

Steaith Antennas 

By Steve Nichols, GOKYA 

The fi rst edition of Stealth Antennas quickly 

became the 'must have' antenna book for 

everyone who wasn't living in acres of land. 

This brand new second edition now provides 

even more for those with tiny postage stamp

size gardens, i ntolerant neighbours, or 

planning permission problems. 

Many amateur radio operators are faced 

with the fear of interference being caused to 

televisions, telephones, and anything with a 

plug on it. In these circumstances a stealth 

antenna may be the solution to allow you to 

get on the air. 

From using house rain gutters and drain 
pipes, or a magnetic loop in the loft, through 
to a tuned loop around the window frame 

Stealth Antennas provides a wide range 

of i ngenious antenna solutions. Designs 

include magnetic loops, tuned wire loops, 

small verticals, zig-zag loaded dipoles and 

even reviews of a number of com mercially

made stealth antennas. Along with new 

antenna reviews there are two completely 

new chapters. 

Stealth Antennas continues to be the 'must 

have' antenna book for everyone. 

Size 1 74x240mm , 224 pages 
ISBN: 9781 9 1 01 9305 1 

Non Members' Price £1 4.99 
RSGB Members' Price £1 2.74 

Novel � Antennas 

Novel Anten nas 

Compiled and edited by 
Steve Telenius-Lowe, PJ4DX 

Radio Amateurs to one extent or another 

al l  experiment with antennas to get the 

best performance they can. But few have 

ever considered anything beyond the basic 

antenna designs - this book tries to set that 

right with a myriad of 'novel '  antenna designs 
from around the world. 

In this book, you will find the choke dipole; 

the 'Super Moxon', which adds a pair of 

directors to the standard Moxon Rectangle 

design; an orthoganally steered receive 

antenna that provides incredible levels of 

rejection of interfering signals; the home

made 'Wonder Whip' for QRP portable 

operation; a mobile antenna that can double 

as a car roof rack and, yes, the original 

Spiderbeam construction project described 

by its designer. Probably the most novel 

antenna in Novel Antennas is the 'PICaYAG I'  

by Peter Rhodes, G3XJP. 

With material included from no less than 

57 different authors it shows the ingenuity 

of radio amateurs around the world knows 

no bounds. With designs from numerous 

countries there will be something of interest 

to all antenna experimenters. 

Size: 1 7  4x240, 1 92 pages, 

ISBN: 9781 91 01 931 0  5 

Non Members' Price £1 4.99 
RSGB Members' Price £1 2.74 

Radio Society of Great Britain WWW.rsgbshop.org 
3 Abbey Court, Priory Business Park, Bedford, MK44 3WH. Tel :  01 234 832 700 Fax: 01 234 831  496 
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Take the strain out of raising and luffing aerial 
masts - Fit a winch system specially prepared 

by Goodwinch Limited 

David Bowyer, M1AEI has for some time now been preparing 12 volt winch systems for 40, 60, 80 
and 100 ft Strumech Versatowers, as well as similar other models like Radio Structures, Westower, Altron and 

Tennamast. 

The prepared narrow drum TOS-8.5 or 12.0 waterproof winch systems come ready made up on galvanised back 
plates and spacers as required to ensure that the back plate does not interfere with the front tube. 

The solenoids are repositioned with remote wiring to keep the weather off them (although they are sealed). The 
rope fixing hole on the drum is prepared to get the original mast rope through twice. We also disable the 

freespool (the yellow knob). 

Finally, we fit an Anderson quick disconnect fitting on the end of the winch supply cables and another on a 
battery harness with battery posts on the other end, then bench test and run. 

The special prices for fellow Radio Amateur enthusiasts is £500 plus carriage and VAT for 40 & 60ft 
standard Strumech Versatowers with small to medium head loads using the TDS-8.5. 

Alternatively, £525 plus carriage and VAT for 60, 80 & 100ft heavy duty towers especially with heavy head loads 
using the TDS-12.0. 

Carriage is £30 plus VAT (UK mainland excluding offshore islands and the Scottish Highlands). 

We also have the ATV 4000 winch system {see inset picture above) for the smalter tower 
at £220 plus £18 carriage and VAT. 

GOODWINCH LIMITED 
East Foldhay, Zeal Monachorum, Crediton, Devon, EXI 7 6DH, England 

Tel: 01363 82666 
E: sales@goodwinch.com 

Fax: 01363 82782 
W: www.goodwinch.com 

AS MOST Of OUR BUSINESS IS UK 4 EUROPEAN .fx4 DEALERS AND OVERSEAS SALES. ALL PRICES ARE PLUS CARRIAGE ANO VAT 

Find your equipment in our shop 
- - -Transverter Hg� Ou.allty M��e n Gern'181'1 

1 3cm, 23cm, 70cm, 1 .2cm, 3cm, 6cm, 9cm, 2m, 4m 

Over 25 years o f  experience in developing a n d  producing Transverters a r e  t h e  reason for 
the superiority of our products. The endeavour to remain the undisputed Number 1 
worldwide, expanding the limits of what is technical feasible and the continuously work 
on developing our products is a natural course of action for us. It doesn't matter if you 
want to be on air with several bands as a single operator or you want to work with a team 
of hams in the contest. The reliability combined with great frequency stabil ity meets the 
highest quality standards. Many OMs and club-stations all around the world are 
enthusiastic about the large signal immunity of our product lines. Numerous contest 
victories, records and first contacts with a country were and are achieved with Kuhne 
products. Get a first-class device! 

www.shop.kuhne-electronic de KUHNE electronic 
Kuhne electronic GmbH MICROWAVE COMPONENTli 

Scheibenacker 3 
95180 Berg - Germany 

Telefon: +49 101 9293 / 800640 
E-Mail: info@kuhne-electronic.de Solutions for the wireless world 

www.upshot-uk.com 
VERSATOWER Cables & Spares 

Uprated Cable Sets for P60 and PSO 
Cables made to your specification 

See new website for details VERSATOWERS ALWAYS WANTED 
New & Used Mobile towers available from Stock 

15m to 31.Sm New or refur1Jed Upshot have the mast in stock for you ... 
Please contact James Pickance 

for further details on 
01 590 670845 or email 

james.pickance@upshot-uk.com 
260 Bentley Way, Ampress Park, Lymlngton, Hampshire, $041 8JW. 

....___ _ _ 
UPSHOT 
( "!J-8A5" A, I  )TQGll.A,l't!Y 

� 

d danby advertising 
To book your Rad Com advert call us on 

01 603 898678 
Or use this number if you would like help making 
your advert or other marketing communications 

stand out. We can make a difference. 
C O R P O R A T E  B R  A N D  D I G I T A L  M A R K E T I N G  C O M M U N I C A T I O N S 



The 40 th Ham Radio 
exhibition in Germany 

Featu re 

New radio and ATV at Friedrichshafen, Europe's 
largest amateur radio show The 'New Radio' concept - with an open 

applications layer on top of more flexible fi rmware 
and codecs - more info soon at www. newradio.eu. 

Presentation of 'New Radio' on the OeVSV stand.  
(L-R) M r  Ogawa , lcom I nc, Paul  Bigwood , Yaesu 
Europe, Wolfgang Bachschwelg, OeVSV, M i ke 
Zwingl, OeVSV President, Mr Bi.irke, Kenwood, 
Europe, Steffen Schoeppe, DARC President, 
Christian Entsfel lner, DARC Board and RTA 
Chairman. 

The annual Friedrichshafen Ham Radio 
event marked its 401h b i rthday th is  year. The 
show took place from 26 to 28 J une and 
saw over 17 ,OOO enthusiasts visit. Th ree 
large exhibition hal ls were ded icated to the 
show a long with a reas for lectu res, social is ing 
and a large camping area. There were 
1 97 exhibitors from 38 countries showing 
everyth i ng from antennas to radios and their 
accessories. One hall housed a combination 
of national amateur radio societies i nc lud ing 
a huge a rea for DARC, the host society, a long 
with major manufactu rers and vendors. The 
RSG B stand had steady interest throughout 
the show as books, subscriptions and IOTA 
mugs a l l  proved popu lar. Two other ha l ls 
housed a very substantial 'flea market' with 
an astonishing va riety of surplus  from over 
330 d ifferent traders. A fourth ha l l  was used 
for a para l lel Makers Fa i r  event. At Maker 

Graham Sommervil le, bhi at Friedrichshafen. 

BATC stand,  the smi l ing chap is Graham, G3VZV. 

World,  visitors were invited not on ly to be an 
aud ience but  a lso to pa rticipate. The program 
of workshops invited young and old to try 
their hand at making with the 60 exh ibitors 
who showed what is possible with a bit of 
i nventiveness, some creativity and the d rive 
to implement. 

One highl ight was the radio ing freecl imber 
Emil Konstad inov, who hung from the ha l l  
roof and sent messages in Morse code! 

There were names readers from the U K  
would recognise inc lud ing bhi  who had 
a stand showing thei r  latest product, the 
compact in- l ine u n it for e l iminati ng noise. 
Pau l  Bigwood, G3WYW from Yaesu said, 
"The show went wel l and on Friday, we 
had more visitors than in recent years. 
Yaesu attend three major amateur radio 
shows: in Tokyo, in Dayton,  and here i n  
Friedrichshafen". Those i nterested i n  VH F 
and above wi l l  recognise the name Kuhne 
from adverts i n  RadCom , Jutta Kuhne said, 
"Coming to the Ham Rad io was definitely 
worth it. Proxim ity to customers is important. 
Many visitors come and want to ta lk" .  

DIGITAL TECH NOLOGY. A notable theme 
this year was the advancement of d igital 
technologies. Several new H F/VH F  SDR
based developments were on show from 
FlexRadio, SunSDR and H i l berl i ng. Major 
vendors such as Yaesu ,  lcom and Kenwood 
a l l  had stands that prominently featu red their 
latest offerings. 

Sign ificantly, looking further ahead, was 
the launch of the 'New Radio' i n itiative led by 
the Austrian and German nationa l societies 
(OeVSV and DARC) . This h ighl ighted that 
amateur radio equ ipment needs to move 
further i nto the 2 1  '1 century and towards 

'smart' radios with adaptable voice flex 
codecs as well as a more open appl ications 
layer (and less need for a separate PC) -
perhaps more ak in to a smartphone. Whi lst 
the outcome is not certa in ,  d iscussions 
with major vendors have commenced and 
the outl ine requ i rements were part of a 
presentation to key representatives at the 
show. 

Wh i lst this sounds aspi rationa l ,  on 
d isplay was a lso rea l hardware. The OeVSV 
stand featu red ongoing developments to 
breakdown d igital voice codec and network 
barriers between DMR,  D-Star and C4FM . 
This is being fo l lowed closed by the Society's 
spectrum managers, given its potential for 
interoperabi l ity and spectrum efficiency. 

Complementing the 'New Rad io' in itiative 
was a very attractive looking BATC stand 
(shared with the German AGAF society) 
showcasing new Digital ATV developments 
including the pioneering reduced bandwidth 
work on 1 46- 1 47 M Hz .  Whi lst that band 
is U K-specific, the overa l l  work has been 
infl uential in the growth of 437 M Hz DATV i n  
European countries. 

M EETI NGS. Friedrichshafen is a lso the ven ue 
for IARU Region 1 to hold i nformal meetings 
outside its normal conference cycle. So with 
WRC- 1 5  and EMC matters being topical ,  a 
special extended session was led by Region 1 
President Don Beattie, G3BJ ,  and EMC 
Chair  Th i lo  Kootze, DL9KCE, on frequency 
a l locations and standard isation processes. 
One of the key messages from this was how 
a l l  national societies could col laborate and 
i nteract with thei r  regulators and acqu i re 
seats on key committees/delegations in order 
to infl uence positions/voting. 

The VH F M icrowave committee (C5) 
a lso met i nformally. U pdates were given 
for the formal meeti ngs/Conference due in 
2 0 1 6  and 2 0 1 7 .  RSGB wi l l  be launching its 
consultation for the 2016  interim meeting i n  
Vienna later th i s  year which is significant as  
i t  w i l l  hold the first meeting of  the new EMC 
Committee (C7).  

DIARY DATE. The next Ham Radio wi l l  take 
place in Fried richshafen from 24 to 26 J u ne 
2 0 1 6  and wi l l  be accompan ied by another 
Maker World on 25 and 26 J une. 

8 1  
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Around You r  Region 

Please send news reports t o  radcom@rsgb.org.uk. To get future events l isted here and p u t  o n  GB2RS, e-mail details o f  your meetings a s  early a s  possible t o  radcom@rsgb.org.uk 
and we'll do the rest. We need to know your club name, RSGB Region number, contact name & phone number, date of meeting and detai l  of meeting. Example: Fraser Road Radio 
Club, Region 9,  Graham, GONBI,  0 1 234 832 700, 29 Oct, On the Air. It's that simple. Please note that we don't normally print 'closed', 'TBA' or 'every Tuesday'-type submissions. 
The deadline for the September issue is 20 July and for October it's 24 August. For GB2RS, the deadline is l Oam on the Thursday of the week of broadcast. 

I NTERNATIONAL 

Pafos Rad io Club, Cyprus 
Richard ,  5B4AJG,  00 357 97 857 891 
5b4ajg@gmail .com www.cyhams.org 
Apologies to those who have tried to contact 
Pafos Radio C lub  in recent months and 
d iscovered an i ncorrect e-mai l .  

NATIONAL 

Amateur Radio Caravan and Camping Club 
www.arcc.org.uk 
Weekly net every Tuesday and Thursday 
3.770 at 8pm. Meet this month at Copt Oak, 
Leics. Further detai ls :  
membership@arcc.org .uk .  

AMSAT- U K  
http ://a msat-u k.org/ 
Weekly net every Sunday l Oa m ,  3 .780M Hz,  
sometimes QSY to 40m (-7 . 1 )  due to condx 

British Amateur Radio Teledata Group 
bartg@bartg.org. uk,  www. bartg.org.uk 
Membership is open to anyone interested in 
amateur radio datacoms. Datacoms contests 
and awards organised . 

British Rai lways Amateur Radio Society 
Joh n ,  MOZAA, MOZAA@BRARS. info, 
www. B RARS. info 
Membersh i p  is open to anyone interested in  
amateur radio and railways. 

Civil Service Amateur Radio Society 
Weekly net every Tuesday, 8pm, 3 .  763 MHz 

Radio Amateur Old Timers' Association 
MemSec@RAOTA.org, www. RAOTA.org 
Membership is open to anyone active in  
amateur radio. Maintai n ing the traditions and 
spi rit of amateur radio. Nets on Wednesday 
3 . 763M Hz at 1 000, l . 963MHz at 2 1 00,  
Thursday 7 . 1 63 M Hz at 1 1 00, 3 . 763MHz at 
1 930 and Sunday 3 . 763 M H z  at 1 000. 

REGION 1: SCOTLAND SOUTH 
& WESTERN ISLES 

REGIONAL MANAGER: MARCUS HAZEL-MCGOWN, 
M MOZIF, R M l @RSGB.ORG UK 

Cockenzie & Port Seton ARC 
Bob, G M4UYZ, 0 1 875 8 1 1  723 
7 Club night 
1 5 ,  16 I nternational Lighthouse Weekend 

with G B 2 LB N  
1 9  On a i r  activity day 
2 1  22nd annual  min i - ral ly night at 6pm. 

Bri ng a long your own 'ju n k' and sel l  i t  
yourself. Entrance fee £2 for everyone. 

Ki lma rnock & Loudoun ARC 
Graham, M M3GDC, 
mm3gdc@btinternet.com 
1 1 ,  25 Club meeting 

Lothians RS 
M i ke, MMOM LB, 
secretary@lothiansradiosociety.com 
1 2 ,  26 Summer pub night 

Stir l ing & District ARS 
John, gm0fsv@gm6nx.com 
2, 9 ,  1 6 ,  23 ,  30 1 0.30am ti l l  late afternoon 

for construction, RCE tra in ing,  projects 
and operating 

West of Scotland ARS (Glasgow) 
James, 2 MOUOS, 2m0uos@gmail .com 
7, 1 4 ,  2 1 ,  28 Club night 

Ayr Amateur Radio Group has now closed for 

the summer recess, resuming on 3 September. 

Recent activites i nclude a station at the Scottish 

Maritime M useum for M useums on the Air, a 

couple of very successful events for the Scouts 

(thanks to the Renfrewshire c lub who a l lowed use 

of their shack) , which saw many of the Scouts 

ga i n  their Communications badge and club 

member Dave, G M3WI L achieving his 50 years 

of RSG B Membership. 

If anyone has any marine eq ui pment that they no 

longer want the c lub would be very gratefu l as 

the Scottish Maritime M useum has approached 

the c lub to create a semi permanent station and 

display. Any donation would have to be with in  

Central Scotland.  Negotiations with the new 

owners of Turnberry are also u nderway for access 

d u ring I nternational Lighthouses and Lightship 

Weekend i n  August. 

R EGION 2: SCOTLAND NORTH 
& NORTHERN ISLES 

REGIONAL MANAGER: DENNY MORRISON, 
GM l BAN, R M2@RSGB.ORG.UK 

Aberdeen ARS 
Fred , M MOODL, 0 1 975 651 365 
6 Junk  sale 
1 5 , 16 Lighthouses on the A i r, Walker Park 
20 Ta lk  
2 7  Construction and On the A i r  
31  Preparation for GB2GNL 

Andrew, M M6FGR (age 1 2 )  and Keon i ,  

M M6FNQ (age 1 1 ) both recently gained their 

Foundation l icenses with Pentland Firth Radio 

Hams. Their tutor was J i m ,  G M4EFR. 

DEADLI N ES 

The deadl ine for the September 
issue is 2 0  J u ly and the dead l i ne for 

October issue is 24 August. 

Don't forget your club activities count 
towards you r  RSGB Club of the Year 

REGION 3: NORTH WEST 

REGIONAL MANAGER: KATH WILSON, M l CNY, 
RM3@RSGB.ORG.U K  

Bolton Wireless C l u b  
boltonwireless@gmai l .com 
1 0 ,  24 C lub meeting 

Chester & DRS 
Bruce, MOCVP, 0 1 244 343 825 
4, 1 1 ,  18, 25 No meetings, but check the 

website for portable operating events 

Chorley & OARS 
Sammi,  M6SXI, M6SXl .sr@gmai l .com 
8 Fleetwood Yacht Club 

South Manchester R&CC 
Ron, G3SVW, 0 1 6 1 9  693 999 
13 Advanced course #4 
20 Real Ale, Dave G4UGM 
24 Monday techn ical forum 
27 Space Weather Terminology, Ron G3SVW 

Stockport Radio Society 
Heather, 07506 904422 
2 VW Show, Tatton Park 
4 EGM 
1 1  Tutors meeting 
1 3  On a i r  from members QTH 
18 Society meeting 
25 Ski l ls night from HQ. SSTV with 2 EOJ EK 

G6RSU and MO-JU 2m H F  & Morse nets 

Thornton Cleveleys ARS 
John, G4FRK, 0 1 2 53 862 8 1 0  
3 Natter night & club o n  a i r  
1 0  Foxhu nt 
1 7 Practical 
24 Living & working in Saud i ,  M ick, G4EZM 
31 C losed 

J u ne was a busy month for Furness ARS. The 

Foundation course at the begi n n i ng of the month 

had fou r  successful passes, so thanks to the 

tra in ing tea m .  Club members look forward to 

hearing and working the new M6 cal ls on the a i r. 

M id June saw the club's annual  summer BBQ 

at Gleaston Water, a n  even ing was b lessed with 

glorious sunshine, delicious food and plenty of 

good conversation .  

Dur ing June  two b i g  special events stations were 

run .  The first was G B8CMC for 800 years since 

the Magna Carta and the second G B 1 25SL, 

commemorating 125 years s ince the birth of Stan 

Laurel in U lverston .  



REGION 4: NORTH EAST 

REGIONAL MANAGER N IGEL FERGUSON , 
GOBPK, RM4@RSGB ORG U K  

Angel of the North ARC 
Nancy, G7UUR,  0 1 9 1 4 770 036 
3, 1 7 ,  24 Come along and take to the a i r  
1 0  BBQ at  Windmi l l  H i l l s  Community Centre 
3 1  Closed 

Denby Dale RC 
Darran ,  GOBWB, 07974 423227, 
1 Yorksh i re Day, G B6YD from 

Cartworth Moor 
1 2 ,  26 On the air ± 1 45.575MHz at 7 .30pm 

Hal ifax & OARS 
Mart in ,  MOGQB, 0 1 422 341 3 1 7  
5 ,  1 2 ,  1 9 ,  2 6  Open net, 1 45 . 400M Hz,  

7 . 30pm 
6 ,  1 3 ,  20, 27 Net with West Yorkshire 

RAFARS, 1 45 .350, ?pm 
1 1  Portable operating evening 

Hornsea ARC 
Gordon, G3WOV, 0 1 377 240 573 
5 I nvasion of Kuwait - Flight BA- 149 
12 Foxhunt and CW Sprint 
19 Sounds Good 3 
26 Sounds Good 4 

Otley ARS 
David, MOHLL,  0 1 423 5226 1 8  
4 2m U KAC, Club night 
1 1  Club N ight, Preparation for 50th 

ann iversary weekend 
18 G3UNA tech ta lk  
2 5  6m U KAC, Club N ight 
29 ,  30 501 anniversary weekend 

Ripon & OARS 
David, G3U NA, 0 1 423 860 778 
6, 13 Club night 
20,  27 SSB Field Day Preparations 

Sheffield & District WS 
Krystyna, 2 EOKSH,  07884 065 375 
5 DF hunt 
1 9  Portable operating n ight 

Sheffield ARC 
David, G6DCT, l ittlewood20@btinternet.com 
3 Shack night operating MORCU 
1 0  C lub night 
17 Satellite worki ng, Steve, M 1 ERS 
24 Club night 
3 1  Closed 

Mark, M610L proudly shows off his pass certificate 

for his Fou ndation licence at Wearside Electronic 

ARS. He is now studying for his I ntermediate. 

Congratulations from a l l  members. 

Rob, M3BFG 

enjoying the beef/ 

pork d ip  night 

at Wearside 

Electronic ARS 

- the smi le says 

it a l l !  

A home made transceiver for 40 and 20m i n  

a biscuit t i n  constructed b y  John ,  MOGFN , 

demonstrated at Wearside Electron ics ARS. The 

tranceiver was designed and constructed by John 

and members were very impressed. 

The Region 4 team attended the LAM Fest ral ly 

at Elsecar Heritage Centre. The rally, organised 

by LAM Commun ications, raised money for the 

Yorkshire Air Ambulance. The team were pleased to 

meet friends, old and new, some from as far afield 

as Western Austra l ia .  There was a steady stream of 

customers to the book sta l l  and several joined the 

RSG B.  The photo shows Adrian, G 1 BRB,  D RM44 

before the doors opened, they were too busy after 

that to take photos! The Region 4 team wi l l  be at 

Finn ingley on 16 August and the BATC convention 

on 5 & 6 September. 

REGION 5: WEST M I D LANDS 

REGIONAL MANAGER: MARTYN VINCENT, G3UKV, 
RM5@RSGB.ORG.UK 

Bromsgrove & DARC 
Dave, M6DKT, 07584 025 1 56 
5, 1 2 ,  1 9 ,  2 6 Data night 
7, 1 4 ,  2 1 ,  28 Club night 

Central RAC 
Marti n ,  G lTYV, 07948 027 994 
6 G roup meeting 
1 5  Meeting at Barr Beacon, l Oam - 5pm 

Coventry ARS 
John, G8SEQ, 07958 777 363 
3, 1 0 ,  1 7 ,  24, 31 Club net 8pm, 
145.375MHz 

FM and/or 7 . 1 6M H z  ±QRM 
7 Open Evening 
9 Fi l longley Agricultural Show, CV7 SAG 
1 4  BBQ & Portable N ight, Newbold Comyn 
20 Skittles night at Brandon Social C lub 
2 1  3rd Round G4ZMC Trophy, Newbold on Avon 
2S Radio workshop 

Dudley & OARS 
Carl ,  MOZCR, mOzcr@l ive.co .uk  
4 U KAC 2m,  N ight on the a i r  
1 1  On the  Air  & natter night 
lS Club socia l ,  open discussion 
25 MORSD on Air 

Around You r  Region 

Gloucester AR&ES 
Anne, 2 E 1 G KY, 0 1 242 699 595 daytime 
3, 1 0 ,  1 7 ,  24, 31 No meeting, club net 

on 1 45 . 550MHz 
5 ,  1 2 ,  19,  26 C lub net 7 . 30pm starting on 

1 4 5 . 500M Hz 
6 ,  1 3 ,  20 27 7 . 30pm net on 145 . 550M Hz 

Malvern H i l l s  RAC 
Dave, G41DF, 0 1 905 3 5 1  568 
1 1  Matching - amateurs do it with real & 

imaginary parts, Roger, G4BVY 

M idland ARS 
Norman,  G8BHE, 07808 078 003 
5 Open meeting, tra in ing classes 
1 2  Shack on the a i r, tra in ing classes 
19 Mobi le Ral ly visits, shack on the a i r, 

tra i n i ng classes 
23 Rugby ATS Radio Ra l ly 
26 Open meeting, shack on the a i r, tra in ing 

classes 

M id-Warwickshire ARS 
Don ,  G4CYG, 0 1 926 424 465 
1 Yorkshire Day Field Day 
1 1  Barbecue at Fred's 
25 No meeting 

Salop ARS 
salopamateurradio@gmai l .com 
5, 1 2 ,  1 9 ,  26 CW net, 4 .30pm 
1 44 .070MHz; 

Net 8 :30pm on G B3LH 
6 Natter night I com mittee meeting 
13 Meteor Scatter, N ik ,  M 5 D N D  
2 0  Table top sale 
27 G3SRT on the air  

South B i rm i ngham RS 
Gemma, M6GKG ,  
gemmagordon.m6gkg@gmail .com 
3, 10 Stripping u n its down i n  the shack 
4 ,  1 1 ,  1 S ,  25 Coffee morning in  the shack 

1 l a m  to l pm ,  visitors very welcome 
6 Tra in ing class, Dave, G80WL 
14 Work in  the shack 
29 Getting ready for Telford Ral ly 
3 1  No meeting 

Sutton Coldfield ARS 
Robert B i rd ,  spi rit.guide@hotmai l .co.uk  
2 ,  1 6 ,  23 ,  30 Open net, 50. 13 5 M Hz SSB 

fromS.30pm 
3,  1 7 ,  31 Open net, ± 1 45.250from 7 . 30pm 
9 WWI and Victorian day at Whittington 

Barracks with G B4MOA from l Oa m ,  open 
net, 50. 1 3 5 M Hz SSB from S .30pm 

10, 24 C lub  meeting 
1 1  Open net 70.475MHz FM from 7 30pm 
29 Canals on the Air from Fazeley M i l l  Mari na 

from l Oa m ,  G B4FCM 

Telford & OARS 
John, MOJZH ,  07S24 737 7 1 6, 
mOjzh@yahoo.co.uk 
5 Com mittee meeting, GX3 Z M E  on the a i r  

H F  
1 2  M icrowaves explained 
19 Getting ready for the Telford Hamfest 
26 Analysing antennas on the Vi l lage Field 

Wythal l  Radio Club 
Chris, GOEYO, 077 1 0  412 8 1 9  
1 2pm Backpackers 144MHz contest, 3pm 

144MHz Low Power contest 
2 Sam SOm RoPoCo CW, 9am RSG B 

432 M H z  Low Power contest, c lub  net 
145 .225 or G B3WL Spm 

4 Morse Class, Wytha l l  Carnival Preparation 
Evening, U KAC 

7, 1 4 ,  2 1 ,  2S N ibbles N ight in the Shack 
9, 23, 30 Club net 145 .225 or G B3WL, Spm 
1 1  Morse Class, Committee Meeting 

S3 
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1 2 ,  27 80m C l u b  Sprint 
16 Wytha l l  Carniva l ,  Club net 1 45 . 2 2 5  or 

G B3WL, 8pm 
1 8 ,  25 Morse Class 
31 Curry night at Monsoon 

Gloucester AR&ES are fee l ing qu ite proud that 

Alys Kerr passed her Foundation exam at the 

age of 1 0 . Thanks to the ded icated tutor, Les, 

GOULH.  Also in the picture is Anne, 2 E l G KY, 

exam secretary. Alys is now the very proud owner 

of M6FNS and was presented the RSG B book 

Getting Started in  Amateur Radio by Les, GOU LH. 

REGION 6:  NORTH WALES 

REGIONAL MANAGER: LIZ CABBAN, GWOETU, 
RM6@RSGB.ORG . U K  

Dragon ARC 
Stewart, GWOETF, 07833 620 733 
3 Hand l i ng portable antenna masts, 

GWOETF 
17 Marine communications, MW3MEY 

REGION 7: SOUTH WALES 

REGIONAL MANAGER: J I M MY SNEDDON, 
MWOEQL, R M 7@RSGB.ORG. U K  

Aberystwyth & OARS 
Ray, GW7AGG, 0 1 970 6 1 1  853 
13 No meeting 
27 Club net, 1 45. 500 then 1 4 5 . 550M Hz 

Llanel l i  ARS 
Craig, MWOMXT, 0 1 269 845 773 
3 Social evening 
1 0  On the Air  & raffle 
1 7  Social even ing & DVD night 
24 Junk sale & raffle 
3 1  Closed 

Newport (Mon) ARS 
Ross, GW3NWS. 0 1 633 880 146 
15 East Usk Lighthouse for I LLW using 

GB4EUL 

Carmarthen ARS ru n a range of  tra in ing cou rses 

on demand, subject to numbers. If you are 

i nterested, please send an e-mai l  to GW4RVA via 

t .n icholas@btinternet.com or telephone 0 1 267 

237 1 4 .  

REGION 8: NORTHERN I RELAND 

REGIONAL MANAGER: PHIL IP HOSEY, MIOMSO, 
RM8@RSGB.ORG . U K  

J une's CW Field Fay yielded 872 contacts with 

42 countries inc luding The Fa l kland Islands 

and South Korea for Bangor & OARS. Richard ,  

G l4DOH, Keith, G IOSSA a n d  Col i n ,  G I ORQK 

braved the cold and high winds to achieve this 

creditable score at Ballyrobert. They were aided 

and supported by Stephen, G I OH HV and Bertie, 

G l4POC among others. 

Leonard Corr ( left) passed his Foundation l icence 

and Kenny McDonald passed his I ntermediate 

licence with Causeway Coast and Glens ARC. 

DEADLI N ES 

The deadl ine for the September 
Around You r  Region is 20 J u ly. The 

next deadl ines a re 24 August 
and 2 1  September 

Mit1:rUlt1i 
REGION 9: LON DON & 
THAM ES VALLEY 
REGIONAL MANAGER: LARRY SMITH, G40XY, 
RM9@RSGB.ORG . U K  

Bracknel l  ARC 
Andy, MOHAK, andy@mOhak.co. uk 
5 ,  19, 26 Club net, 8pm, 145.375MHz 
12 C lub n ight, BBQ 

Burnham Beeches RC 
Dave, G4XDU,  0 1 628 625 720 
3 Pub Meeting, Pineapple Dorney 
1 7  Operating even ing at c lub HQ 

Echelford ARS 
John, G4GSC, 0 1 784 451 898 
13 The signal generator & spectrum 

ana lyser, Bob G300 U .  Bring in  any Tx 
or Rx for measurements, up to l OOW 

27 On a i r, CW practice, Bring & Buy, 
natter night 

Edgware & DRS 
M i ke, G4RNW, 02089 500 658 
8 No meeting 
27 Natter night 

Harwel l  ARS 
Malcolm ,  G8NRP, 0 1 2 3 5  524 844 
1 1  No meeting 

Newbury & DARS 
Rob, G4LMW, 0 1 635 862 737 
26 Ardu ino computers and how to use them 

i n  the shack, Pau l ,  G3WYW 

Reading & DARC 
Pete, G8FRC, 0 1 1 89 695 697 
13 On the a i r, Dave, MODHO 
27 Social at the bar, Woodford Park 

Southgate ARC 
Mr K Mendum, G8RPA, g8rpa@arrl . net 
1 2  Barbecue in the Spinney 

REGION 1 0 :  SOUTH & SOUTH EAST 

REGIONAL MANAGER: M ICHAEL SENIOR, G4EFO, 
R M l O@RSGB.ORG. U K  

Brede Steam ARS 
Dan Adkin ,  MOHOW, 0 1 424 882 008, 
Daniel@adkin . net 
5, 1 2 ,  1 9 ,  26 at the shack 

Bromley & DARS 
Andy, G4WGZ, 0 1 689 878 089 
18 Social operating (TBC) 

Coulsdon ATS 
M i ke, M l CCF, 020 8654 2582 
10 Barbecue at G4RWW QTH 

Cray Valley RS 
Richard ,  G7GLW, 0783 1 7 1 5797 
6 The history of Eltham through its street 

names, Margaret Taylor 
20 H F  propagation video 

Crysta l Palace R&EC 
Bob, G300U, 0 1 73 7  552 1 7 0  
7 C l u b  project, a digital L C  meter 

Darenth Valley RS 
M i ke, G8AXA, 0 1 689 856935 
12 Radio on the a i r  
26 Preparation for SSS N FD & 144 trophy 

Darking & DRS 
David, M6DJ B ,  
djb.abraxas@btinternet.com 
25 Socia l  evening 

Hastings E&RC 
Gordon, 0 1 424 43 1 909 
26 Construction contest 
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Horndean & DARC 
Stuart, GOFYX, 02392 472 846 
6 Natter nighVsocia l  evening 
20 The World War One Remem brance 

M useum by the curator, Charles Haskel l  

Horsham ARC 
Adrian ,  G4LRP, 077 1 4  664 957 
6 BBC Outside Broadcasting, Tony, GOOVA 
20 Socia l ,  The Countryman 

ltchen Valley ARC 
Quinti n ,  M l EN U ,  023 8078 7799 
7 ,  28 Net on 1 4 5 . 525MHz 8pm 
14 Members' Foru m 
28 Coax and cable losses, M i ke from Alton 

Antennas 

M id-Sussex ARS 
Sue, G6YPY, 0 1 273 845 1 03 
7 Fox Hunt 
1 4  TBA 
2 1  Radio night and table top sale 
28 Treasure hunt 

Surrey Radio Contact Club 
John, G3MCX ,  020 8688 3322 
2 ,  9 ,  16,  23,  30 Net, 1 905kHz, 9 .30am 
3 The Crystal Palace Story ( 1 85 1 - 1 936),  

Barrie McKay of the The Crystal Palace 
Museum 

7, 14, 2 1 ,  28 Net, 1 45.350MHz FM 8pm 
1 7  Chat and fix-it, John, G8MNY 

Sutton & Cheam RS 
John, GOBWV, 020 8644 9945 
20 Early wireless l icences, Dr  El izabeth Bruton 

Swindon & DARC 
Jonathan, MOZGB,  mOzgb@btinternet.com 
6, 1 3 ,  20, 27 c lub closed, portable activity 

from Barbury Castle CP 

West Kent ARS 
Keith, G4J ED, i nfo@wkars.org. uk 
10 On-a i r  and natter night 

Wimbledon & DARS 
Kim, G6JXA, 07812 735 507 
2 WDARS summer cam p  ends 
1 4 ,  28 No meeting 

Worthing & DARC 
Gordon, 2 EOGTG, gordon. h l 2 8@gmai l .com 
2 Sunday breakfast 9-1 Oam 
5 Discussion even ing 
1 2  Bringing radios back to l ife, Andy, M6RFE 
15 Lighthouse Weekend,  Shoreham 
19 Club barbecue 
26 G3WOR on the a i r  

I n  May, Dariusz became the  fi rst candidate from 

Hastings ERC to sit both the Foundation and 

I ntermediate exams on the same day. He is now 

the proud holder of 2 EOSPH and is studying for 

the Advanced exam on 1 9  August. 

Dover ARC would l ike to congratulate M ichael 

Dewing, Ian Lockyer, Ross B i rch ,  Harry Newman 

and Derek Taylor who passed their I ntermediate 

exa m .  

Brede Steam A R S  w i l l  b e  participating in  

Lighthouses & Lightships on the Air i n  August, 

using G B l DLH.  The station wi l l  be situated 

at Dungeness Lifeboat Station, who kindly let 

the club use their communications room for 

the weekend and anyone can come and visit. 

Operators wi l l  be using all HF bands including 

V H F  and U H F. Equ i pment used wi l l  be a fu l l  size 

G5 RV, TS-2000 and an 8 1 1  l inear. In the past 

the c lub have amassed around 350 QSLs and it 

is hoped this year to top the 400. 

REGION 1 1 :  SOUTH WEST & 
CHANNEL ISLANDS 

REGIONAL MANAGER: PAM HELLIWELL, G?SME,  
RMl l @RSGB.ORG UK 

Appledore & DARC 
Alan, M6CCH, 0 1 23 7  422 833 
1 7  Coax losses, measurement & effects, 

Terry, G4C H D  

Bristol RSGB Group 
Robin ,  G3TKF, robin@g3tkf.co .uk  
31 HF propagation and T I Ds ,  Prof Cathryn 

M itchell (Bath Un i )  

Cornish RAC 
Steve, G7VOH, 0 1 209 844 939 
5 Comm ittee meeting 
6 Main Club meeting 
1 4 ,  1 5 ,  16 GX4CRC at Steam Engine Rally 
20 Club even ing 
28, 29 ,  30 G B2VWJ operating at Volkswagen 

Jamboree 

Exeter ARS 
Nick, MONRJ ,  0 1 363 775 756 
3 Net on 3 .675MHz from 7 .45pm 
4 GB3EX Repeater Net at 7 . 45pm 
7, 31 Net on 3 .675MHz from 7 .45pm 
1 0  The RSG B,  Keith, G7NBU 
1 1 ,  1 8 ,  2 5  Net  on 145 .575MHz at  7 .45pm 
24 Su rface Mou nted Devices, 

M ichal MOH RJ/SQ2CFG 

Exmouth ARC 
M i ke, G l GZG, 0 1 395 274 1 72 
5 Summer BBQ 
19 Transducers and their uses, John,  M6AFF 

M id-Somerset ARC 
David, G8BFV, 0 1 749 670085 
1 1  P lanning for the special events of CHOTA 

and ROTA 

Plymouth Radio Club 
David ,  2 EODTC, d . beck123@btinternet.com 
1 1  Guest speaker 

Poldhu ARC 
Keith, GOWYS, gOwys@yahoo.co.uk 
1 1  Visit from RSG B ORM,  M ike Jones, 

2EOMLJ 

Riviera ARC 
rivieraarc@gmai l .com 
5, 1 2 ,  1 9 ,  26 Net on 1 45.425MHz, 8pm 
6, 20 club n ight 

Saltash & DARC 
Mark, MOWMB, 0 1 752 2 1 5  546 
6 Get together at the Engine House 
20 H F  operating 

South Bristol ARC 
Andrew, G7KNA, 07838 695 4 7 1  
6 Darts tournament 
13 I LLW briefing 
1 5 , 16 I nternational Lighthouses and 

Lightships OTA 
20 Summer BBQ 
2 7  Open house, on the air  night 
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Thornbury & South G loucestershire ARC 
tsgarc@gmai l .com 
5 D-Star 
7 ,  1 4 ,  2 1 ,  28 Nets 145. 500MHz to QSY, 8pm 
8 Royal Signals Museum visit 
1 2 ,  26 On the air night 
16 Pizza at Paulo's 
1 9  Project 

Weston Super Mare RS 
Pau l ,  G3SDH, g3sdh@btinternet.com 
3, 1 0 ,  24, 31 Natter n ight 
1 7  Main meeting 

Yeovil ARC 
Rodney, MORGE, 0 1 935 825 7 9 1  
6 Great Circle propagation, G3MYM 
13 Min i  talks 
15 VJ Day: Special event 1 -4pm 
20 Morse Practice, G3MYM 
2 7  Station on the a i r, problem solving 

Riviera ARC meets on the 1 51 & 3'd Thursdays 

of the month at the Acorn Com munity Centre, 

Lummaton Cross, Torquay TQ2 SET. The Centre 

has level access entry and is disabled friendly 

with am ple parking on site. The club welcomes a l l  

comers to t h e  hobby, both new l icensees a n d  old 

hands al ike,  especial ly visitors and hol idaymakers. 

A weekly 2 m  net is held on Wednesdays at 8pm 

on 1 45.425MHz.  

At  the Bruton field day organised by Steve, G7 AHP 

there was a good turn out by  Yeovil ARC members 

and much interest from the school ch i ldren.  This 

wil l  be the last time the club wi l l  be at Bruton as 

Steve, G7AH P is moving on to pastures new. The 

c lub would l i ke to take this opportun ity to thank 

Steve for al l  his efforts on behalf of the club. 

Congratu lations to new Exeter ARS members 

Skip,  MOTCF and Matt, MOSBI after their 

successfu l Advanced exa m .  Matt completed both 

I ntermediate and Advanced exams in j ust five 

months showing that hard work studying is rea l ly 

worth the effort. 
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T h e  spring season o f  Exeter A R S  talks included 

John,  G8XQQ hosting a Test Your Rig evening 

where members had their equipment calibrated 

and checked for accurate operation. N ick, MONRJ 

demonstrated the Raspberry Pi and Banana Pi 

computers to show how easily members cou ld 

learn a new operati ng system. Alan, G lJXI 

introduced the club to D-Star operations and then 

showed the QRP kit he had developed, packaged 

i nto custom-crafted foam casi ngs in two Pel i  

Storm cases. These contain a l l  t h e  parts needed 

to operate on a l l  bands in a l l  modes, inc luding 

digital. Alan, G lJX I  took his QRP kit along to high 

ground north of Exeter to represent the club in 

the J u ne 2 m  QRP contest with Skip, MOTCF and 

Bas, GOFGE.  Favourable weather and no mud in 

the field meant a successful day and topping their 

contact log record from previous years. 

'\...., 

Thornbury & South Gloucester ARC held its first 

field event, specifica l ly  to plan and play rad io and 

antenna systems. It  was both a well-attended and 

successful event with al l  members playing a fu l l  

and active part. Many members got to test their 

own antennas including a home brew J pole and 

a Hexbeam .  

CLUB OF THE YEAR 2 0 1 5  

The RSGB i s  indebted to Waters and Stanton 
for their sponsorship of this competition. 

There's still plenty of time to organise some 
amateur radio events to showcase the hobby. 
Entry is simple; you wil l  need to fill out a form 
detai l ing the activities the club has u ndertaken 

- exams, special events, outreach and 
promotion as well as normal c lub activity. 

WATE R S  & STA N T O N  

Plymouth Radio C lub  demonstrated amateur 

radio using G B2AFD at the Armed Forces Day on 

Plymouth Hoe. The radio caravan proved to be 

a crowd pul ler, not only for the general publ ic at 

large but both service and ex-service members too. 

A smal l  team manned the transceivers throughout 

the day, with contacts to New Zealand; USA; 

Spa in  and Switzerland, just to name a few. 

Plymouth Radio Club took part i n  Lord Mayor's 

Day in  Plymouth. He visited the radio caravan 

where the c lub was demonstrating amateur radio. 

The photo shows mem bers of the c lub with the 

Lord Mayor C l l r  Dr John Mahony. 

REGION 1 2 :  EAST & EAST ANGLIA 

REGIONAL MANAGER: STEVE THOMAS, M l ACB, 
R M 1 2@RSGB.ORG.UK 

Braintree & OARS 
John,  M 5AJ B,  0 1 787 460 947 
3, 1 7  Iba 

Cambridge & DARC 
David, MOZEB, 0 1353 778 093 
14 Bui ld ing and testing a Moxon aeria l ,  

Dave, G6KWA 

Chelmsford ARS 
secretary@gOmwt.org.uk 
4 Constructors Competition at 

Oaklands M useum 
1 7  Ski l ls workshop at Danbury V i l lage Hal l  

Felixstowe & OARS 
Pau l ,  G4YQC, pjw@btinternet.com 
3, 1 7 ,  31 Net 1 4 5.400MHz 8pm 
8 ,  9 I ntermediate course weekend 1 
1 5 , 1 6  I ntermediate course weekend 2 

Loughton & Epping Forest ARS 
John, GOVEH@lefars.org.uk 
7 Logbook of the World, eQSL.cc and 

the QSL B u reau , Marc, GOTOC 
2 1  Club meeting, V H F  on the a i r  

Male  A Wil l iams, GOEGA 
Male, GOEGA, malc.wil l iams@gOega.co.uk 
Male wil l  start a new G B2CW Morse class 
broadcast on 5 and 6 September and 
continue every subsequent weekend until 4 
October. Transmissions a re on 145 .62 5 M Hz 
from 8pm local time and cover Norwich, 
I pswich, Lowestoft, G reat Yarmouth and 
surrounding areas 

Norfolk ARC 
Chris, GODWV, 0 1 603 898 678 
5 Studying meteors by radio, J eff Lashley 
12 Visit by Ela ine Richards, G4LFM , 

RadCom Editor 
19 TBA 
26 I nforma l ,  Bright Sparks, Morse 

South Essex ARS 
Terry, G l FBW, 07986 070 040 
22 Annual  Field Day and BBQ, 

Great Wakering 

Thames ARG 
Mark, MOI EO, 07940 5791 1 6  
8 ,  9 Foundation course & exam 
22-3 1 Camping; Crowsheath Farm 

Thurrock Acorns ARC 
Gordon, 2 EOELI ,  acorns@taarc.co.uk 
18 Qu iz and social evening 

Thurrock Acorn ARC set up a demonstration 

station at the Davy Down Pump House. During 

the event, Alf Pryer spoke to one of the c lub 

members to see if someone could he lp  h i m .  One 

of Alf's interests is to l isten to ai rcraft flight crew 

talking on their radios as they pass overhead. 

He had an air band radio and needed help to 

program the frequencies. An e-mai l  was sent 

out to c lub  members and two who had s imi lar  

radios and were happy to assist. A lf  visited one 

of the amateur's homes where the necessary 

information was transferred onto the radio via a 

com puter. The photo shows Ricky, M6Dl l with 

Alf hold ing the air band radio after the successful 

transfer of the data. 

Thurrock Acorns ARC enjoyed a ta lk  on 

oscil loscopes and how to use them from c lub 

member Steve, G4HXY. He introduced the topic 

by explain i ng what an oscil loscope can do and 

then proceeded to show, via diagrams, how to 

connect the osci l loscope u p  to the piece of radio 

equ ipment u nder test. After the explanation he 

then switched on an oscil loscope that he had 

brought and started to put some of the theory into 

practice so club members could see the picture 

that appeared on the screen .  Members were then 

able to experiment with the equ ipment with Steve 

answering any questions that arose. 



May ended with a 40th Anniversary special 

event station set up at a local Scout hall for 

Braintree & OARS. The station used G B40AY 

and operated on 40m as wel l  as 2m and 

70cm. A total of 136 contacts were made over 

the two days. With Morse instruction and kit 

construction going on, there was a lot for visitors 

to see a nd do. It was a great event, lots of fun 

and very wel l  supported by the members.  I n  

J u ne the annua l  construction contest produced 

entries of h igh qua l ity. Entries were a volt 

meter, two different 40m transceivers, a !Orn 

transceiver, a Morse osc i l lator and a l ightn ing 

detector. The winner (by 1 point) was the 

l ightn i ng detector designed and constructed by 

Howard , G6LXK.  The rest of the evening was 

given over to Nevi l l e ,  G8CDG and a presentation 

of low cost construction kits for members and 

budding young amateurs to bu i ld  including a 

volt meter, component tester, a larm clock, CW 

transceiver and more. J u ne's activities finished 

with the annua l  fox h u nt with Melvin ,  GOEMK 

as th is year's fox. Four  teams set off i n  p u rsuit  

homing i n  on Melvi n's short transmissions 

on 70c m .  He reduced h is power on each 

transm ission to throw the 'hounds' off the scent. 

Two teams ma naged to rack h i m  down.  

At  the recent Open Day at Waters and Stanton, 

they presented the Region 1 2  plaque for Club of 

the Year with certificate and bottle of champagne 

to the Essex Ham group represented by Pete 

Sipple and supporters. 

Congratulations to a l l  the candidates on the 

recent I ntermediate course run by Chelmsford 

ARS. I nd icative marks show that a l l  1 2  

candidates ach ieved their pass and should soon 

be on-air as 2EOs. CARS is fortunate to have so 

many dedicated volunteers wi l l ing to provide the 

tra i ning, organise refreshments and carry out the 

marking of all 12 exam papers. The PowerPoint 

slides can be freely downloaded from the c lub's 

website. 

Dr John Worsnop G4BAO spoke to Chelmsford 

ARS on the microwave bands, which are home 

to construction, innovation and some great DX. 

The talk covered a bit of h istory from the fi rst 

QSOs in the 1 950s and John was keen to d ispel 

some of the common myths related to propagation 

and distances. The focus was on narrowband 

terrestrial DX, but he a lso pointed out other 

aspects i ncluding data l i n ks, satellites/ISS, moon 

bounce and amateur TV. Having highl ighted the 

l OOO + km distances he had achieved, he then 

went on to explain the propagation mechanisms. 

Thames ARG ran a special event station on Two 

Tree Is land, Leigh-on-Sea to commemorate the 

col l ision, and subsequent loss, of two Bl 7G Flying 

Fortresses into the sea between Southend Pier and 

Canvey Point. The two bombers were part of a 

formation return ing to Kimbolton, Cambridgeshire,  

following a raid on V l  rocket launching sites in  

northern France. As the Bl  7 that crashed off 

Canvey Point was named Heavenly Body I I  the 

callsign, G B2 H BT, was chosen. TARG used a 

battery powered FT-847 with M FJ-993 AATU 

and a 3 element Force 1 2  LPA for 20m to !Orn 

mounted on a 10 metre h igh calendar mast. 

Despite general ly poor radio propagation and huge 

thunderstorms in Central Europe, they managed 
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hu ndreds o f  QSOs over a l l  over Europe and the 

Mediterranean .  A few contacts were also made 

i nto Canada and the USA. The furthest was 

4 , 700 m i les to ZD7FT on Saint Helena Island in 

the South Pacific on l 5m band at l 440UTC. 

Clubs looking to promote the hobby within small 

communities may find it beneficial to attend local 

vi l lage fetes and community events. For the second 

year runn ing, a smal l  team of Essex Hams had a 

stand at the Al l  Saints' Church Summer Fete in the 

small vi l lage of Springfield, near Chelmsford. On 

display this year, HF and VHF stations, decoding 

of weather satellites, plus a video and leaflets 

helping to explain what today's hobby is a l l  about. 

The amateur radio stand took part in  the kid's 

scavenger hunt, prompting both youngsters and 

parents to have a l isten to live amateur radio . 

Amateur Radio was wel l  represented at the 

sixth Southend Raspberry Jam.  The event was 

organised by the Southend-on-Sea Linux User 

G roup, with members of Essex Ham i nvited 

along to represent the hobby. With so many 

attendees of Raspberry Jams techn ical ly-minded 

innovators, these events a re a great opportun ity 

to promote the benefits of amateur radio. Demos 

included SDRs, Raspberry Pi and Arduino 

crossover projects, SSTV and data modes, as 

wel l  as a couple of more u nusual demos from 

N ick, 2EODVX - m usical potatoes a nd a Morse 

key made from a screwdriver, some elastic bands 

and a Raspberry Pi .  One of the team was asked 

to take part in TeachMeet, a series of l ightning 

talks, on the subject of working the I nternational 

Space Station. A 2m station was set up by Jakub, 

2 EOFTX for sending guest messages and Essex 

Ham,  South Essex ARS, Thu rrock Acorns ARC, 

Chelmsford ARS and Essex RAYNET were on 

hand to help explain amateur radio. 

Another very popular Skills N ight, hosted by the 

Chelmsford ARS tra in ing tea m ,  took place with 

almost 70 people in  attendance. Attractions 

i ncluded S l im J i m  antenna construction by Peter, 

MOPSD, working portable from Charl ie, MOPZT, 

87 
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a l ive C W  station from t h e  Essex C W  C l u b ,  an 

Elecraft KX3 demonstration by Peter, GODZB,  

APRS trackers as used by Essex RAYN ET, a 

fiendish qu iz  and a display of data modes by 

Essex Ham.  H ighl ight of the even i ng was a l ive 

contact with the ISS. A wel l -timed ISS pass 

a l lowed Steve, MOSHQ to send a packet to the 

ISS that was d igipeated across Europe. 

Essex Hams were joined Bob, GOFGX and N ick, 

2 EOFGQ from TX Factor, at a field day near 

Southend. TX Factor was in town covering various 

amateur radio youth activities and spent the 

day fi lm ing for upcoming shows. Steve, MOSHQ 

worked the S0-50 satell ite from his FT-8 1 7 ,  and 

offered those who've not work sate l l ites before 

the chance to give it a try, whi lst Chris, M6EDF 

launched one of his high altitude balloons. The 

SXHAM l balloon c l imbed to an i mpressive 

87, 500 feet and trave l led about 240km . 

Norfolk Coast ARS is based in East Ru nion,  

near Cromer and three members have recently 

ga i ned their Intermediate l icences. Seen in the 

photo, celebrating with a glass of champagne, 

a re ( 1-r) Alan, 2 EO D M I ,  Pau l ,  2 EONAI and Reg, 

2 EOWBW. 

DEADLI NES 

The deadline for the September 
Around Your Region is 

20 July 
so send your news NOW! 

The annua l  East Suffolk Wi reless Ra l ly  took place 

in June organised by Fel ixstowe & District ARS. 

The event included a ta lk- i n  service provided 

by the East Suffolk RAYNET team and an RSG B 

booksta l l  manned by Steve, M l ACB and Keith , 

G 7CIY. A smal l  group of Essex Hams (pictu red 

here) crossed the border from Essex to Suffolk to 

sample the rally, and the a l l-day breakfast! I n  the 

photo are Peter, GODZB, Charl ie, MOPZT, Dorothy, 

2 EONCE,  Richard ,  MOCLZ and Pete, M OPSX. 

Norfolk ARC staged its n inth Radio Active 

weekend in J u ne ,  attracting radio amateurs of 

a l l  ages and raising more than £500 for cancer 

charities. The event was held in  conjunction 

with the RSGB's 24-hour National Field Day CW 

contest. A variety of rad io-related activities and 

fun events were held th roughout the two-day 

event, along with three HF CW contest stations. 

A first this year was al l  three stations entering the 

QRP section showing what could be done with 

just 5W. Another station on site, G4ANT/P, made 

a valiant effort in  the 6m contest that was also 

taking place over the weekend. There was a lso a 

fun fam i ly 2m foxhunt on foot where you had to 

track down hidden beacons. Sunday l u nch was 

a roast carvery, courtesy of David,  G 7 U R P  and 

his wife Tam my, M3PLU ,  plus a raffle was held 

with prizes kindly donated from a variety of radio 

manufacturers and reta i lers - bh i ,  DCP, lcom 

U K, J PR Electronics, Plummer Electrical North 

Walsham and Gaugemaster. The raffle raised 

£52 2 ,  which was split equa l ly between Cancer 

Research and Norfol k's own Big C Appea l .  

R EG ION 1 3 :  EAST M I D LANDS 

REGIONAL MANAGER: STEVE BODEN,  G4XCK, 
R M 1 3@RSGB.ORG.UK 

Chesterfield & North Derbyshire ARS 
Trev, MOTPX, 07972 232 757 
5 Digital modes demo 
1 2 ,  26 HF net 7 . 30pm 
19 Hand held program ming night 

m1t1ir-lul 
Loughborough & DARC 
Chris, G l ETZ, 0 1 509 504 3 1 9  
4 Kite flying, subject to WX 
1 1  70cm on air  from M arkfield 
18 EME from the G len more Centre 
25 Practical evening 

Nunsfield House ARG 
Ken, G30CA, 0 1 332 720 976 
7 LU6W DXpedition video, Ken, G30CA 
14 Shack, natter n ight 
2 1  3D printer 
28 Programme planning meeting 

RAF Waddington ARC 
Bob, G3VCA, 0797 1 1 66 250 
3 ,  10,  17,  24,  3 1 Net, 145 .325MHz 8pm 
9 Three Sisters Vineyard l .30pm 
13 Committee meeting 

South Kesteven ARS 
Andrew, MONRD,  07969 062 859 
5 ,  19 I nformal 

Welland Val ley ARS 
Peter, G4XEX, 0 1 858 432 1 05 
3 Net on 145 .275MHz 
1 7  Wi-Fi DXing revisited 
23 Rugby RATS Ral ly 

During the first I nternational Museums Weekend, 

members of South Kesteven ARS assisted 

in the activation of G B2CAM at the Cranwell 

Aviation Heritage Centre. The Centre portrays the 

fascinating story of this historic establ ishment 

from its early days as a Royal Naval Air  Service 

base to the cu rrent day. It is well worth a visit and 

entry is free. It was a difficult weekend conditions 

wise and with local QRM operation was at times 

difficult, however a good many contacts were 

made over the weekend. Arthur, MOGUU and 

Stewa rt, MOSDM can be seen operating. 

Spalding DARS enjoyed a very informative ta lk  

and presentation on QRP operating at  m i  I i i  watt 

levels by Alista i r, MOTEF. It was a fascinating 

ins ight on what can be achieved with QRP not 

only on CW but also SSB giving examples of 

some remarkable distances achieved by Keith, 

GORQQ. Alistair a lso encouraged members to 

participate in  the Lincoln Short Wave C lub QRP 

chal lenge in  the future. The photo shows Andrew, 

G8BYB,  Alistai r, MOTEF and G raham,  G8NWC. 
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HF F-Layer Propagation Predictions for August 20 1 5  
Compiled by Gwyn Williams, G4FKH 

Time 

(UTC) 

* * *  Europe 

Moscow 

* * *  Asia 

Yakutsk 

Tokyo 

Singapore 

Hyderabad 

Tel Aviv 

* * *  Oceania 

Wellington 

Well ( ZL) (LP) 

Perth 

Sydney 

Melbourne (LP) 

Honolulu 

Honolulu (LP) 

W. Samoa 

* * *  Africa 

Mauritius 

Johanesburg 

Ibadan 

Nairobi 

Canary I sles 

*** S .  America 

Buenos Aires 

Rio de Janeiro 

Lima 

Caracas 

* * *  N .  America 

Guatemala 

New Orleans 

Washington 

Quebec 

Anchorage 

Vancouver 

San Francisco 

San Fran (LP) 

3 .  5MHz 
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2 4 655555565 3 
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1 . . . . . .  34 4 . 2  

5 4 5555555556 

. . . .  1 1  . . . . .  . 

3 3 4  . . . . . .  3 4 . 

. . . . . .  11 . .  2 . 
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. . 1 1 1  . . . . . .  . 

. . . . . . . .  1 . .  . 

. . . . . . .  3 4 42 . 

. . . . . . . .  5 42 . 

4 3 5 42 1 1 2 45 5 5  

2 2 4 2  . . .  3 55 5 5  

6 4 6 6 6 5 5 5 5 6 6 6  
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3 2 3  . . . . . .  5 5 4  

1 . 2 2 . . . . . .  33 

1 . 2 32 . . . .  133 

1 . 1 1 . . . . . .  2 3  

. . . . . . . . . .  1 1  

1 1 1  . 1 2 1 1 1 2 3 3  

1 . . .  1 1 1 1 12 3 2  

. . . . . . . . . .  1 .  

. . 1  . . . . . . . .  . 

1 8 . lMHz 

0 0 0 0 1 1 1 1 1 220 

2 4 6 8 0 2 4 6 8 0 2 0  

1 2 45555455 31 

. . .  1 2 1 1 . . . . .  

. . . . .  1 1 1 . 1 . . 

. . . . . .  1233 . .  

. .  1 .  . .  2322 . .  

32 4 5 5 5 5 4 5 42 3  

. . .  1 . . . . . . .  . 

2 1 2  . . . . . . .  3 .  

. . 1 1 . . . . . . .  . 

. . . .  1 . . . . . .  . 

. . . . . . . .  2 . .  . 

. . . . . . .  232 . .  

. . 1 .  . . .  2 42 . .  

2 1 4 4 32335 5 4 3 

. .  332224 555 3 

32 4 65 5 5 5 6 6 6 4  

. .  1 . . . . . .  332 

1 . 1 . 1 .  . .  1 432 

. . . . . . . . .  12 . 

. . . .  2 1 . . 12 2 1  

. . . . . . . . .  1 1 . 

. . . . .  11 . .  2 2 1  

. . . . .  1 1 . 1 22 . 

2 1 .  OMHz 

000 0 1 1 1 1 1220 

2 4 6 8 0 2 4 68020 

. 1 3 3 3 3 3 3332 . 

. . . .  1 . . . . . .  . 

. . . . . . .  122 . .  

. . . . . . .  1 1 1  . .  

2 1 2 3 5 5 52 3212 

1 . 1  . . . . . . .  3 .  

. . . . . . . .  2 1  . .  

. . . . . . .  1 1  . .  . 

. . 1 1 . .  1 2 3  . .  . 

1 . 2 4 3 3 3 35 521 

. .  1 3 2 2 34 5 332 

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

. . . . . . . . .  21 . 

. . . .  1 .  . .  142 1  

. . . . . . . . .  1 . .  

. . . . . . . . .  2 . .  

. . . . . . . . .  1 . .  

. . . . . . . . .  11 . 

. . . . . . . . .  1 . .  

. . . . . . .  1 . . . .  

2 4 . 9MHz 

0 0 0 0 1 1 1 1 1 2 2 0  

2 4 6 8 0 2 4 6 8 0 2 0  

. . 22222222 1 .  

1 . 1 1 2 3 2 1 2 1 . 1  

. . . . . . . . . .  1 .  

. . . . . . . .  1 1  . .  

. . . . . .  1 1 1  . . .  

. .  1 2 1 1 1 2 3 3 1 . 

. . .  2 1 2 2 34 2 1 1  

1 . 2 43333 4 4 32 

. . . . . . . . .  1 . .  

. . . . . . . .  1 2  . .  

. . . . . . .  1 . . .  . 

2 8 . 0MHz 

0 0 0 0 1 1 1 1 1 2 2 0  

2 4 6 8 0 2 4 68 0 2 0  

. . 1 1 1 1 1 1 1 1  . .  

. .  1 1 1 1 . . 1 1 . .  

. . . . . . . .  1 . .  . 

. . . . . . .  1 . . .  . 

. . .  1 1 1 1 122 . .  

. . .  1 1 1 1 2 2 1 1 . 

. .  132222 332 1  

. . . . . . . . .  1 . .  

Key: The figures represent approximate S-Meter readings, whi lst the colours represent expected circuit reliabil ity. Black equals low to very low probabi l ity, Blue equals good 
probabi l ity and Red equals a strong probabil ity. No signal is expected when a ' . ' is  shown. The RSG B Propagation Studies Com mittee provides propagation predictions on the internet 
at www.rsgb.org.uk/propagation/index. php. An i nput power of l OOW and a d i pole aerial has been used in the preparation of these pred ictions; therefore a better equ ipped station 
should expect better results. The predicted smoothed sunspot numbers for August, September & October are respectively (SI DC classical method - Waldmeier's standard) 73, 72 & 69 
and (combined method) 93, 9 2  & 89. The provisional mean sunspot n um ber for June was 68.3.  The da i ly maxi m u m  I min imum n u m bers were 1 2 7  on 7 J une and 22 on 27 J u ne. 
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C l a ss i f i e d  Ads 

For Sale 
WANT A DATA I NTERFACE? 

You need an ISOT ER M ,  Various models for 
your needs. PSK, WSJT, WSPR, CW & RTTY. 
N EW USB TRAVELLER I nterface now ava i l
ab le .  See www.g3 1 iv.co . u k  

T H I N K  ITS T I M E  T O  TIDY 

U P  YOU R  MORSE KEY CONNECTIONS? 

N EW GOLD PLATED U N IVERSAL 
CABLETIDYS for most BUG's and PADDLES, 
V IBROPLEX, JA7GH D,etc See 
www.g31 iv.co .uk  emai l :johnny@melvi n .com 
tel :  0 1 9 1  2843028 

FIBREGLASS TUBE 

High strength tube, square box, rod, and other 
sections a l l  from stock in 6m lengths. Engineered 
Compositions, Chester. Tel :  01 244 676000 
e. barbara@engineered-composites.co.uk 
www.engineered-composites.co.uk 

BAOFENG, TYT & VERO HAN DHELDS 

at best prices from a uthorised U K  i mporter. 
Fu l l  range of accessories ava i lab le .  
WWW.Si note I .co. u k,  0 1 926-460203 ' 
sales@sinotel .co. u k  

CTCSS ENCODER A N D  DECODER KITS, 

DTM F Kits and Modu les ,  PIC M icrocontro l ler 
Development Kits. www.cstech .co. u k  

USB CAT, Cl-V & PROGRAMM I NG CABLES. 

Control & programme you r  rig from you r  PC -
l oggi ng, satell ite tracking etc. Si Labs C P2 1 02 
or FTDI chi pset for guaranteed rel iabi l ity. For 
these and more great items go to www.tech
nofix.co. u k  

DISPOSAL SALE OF ELECTRONICS 

EQU I PM ENT 

From DC to Light (fibre optics). Over 1 00 
items for sale.  Not an Auctio n ,  more l i ke a 
ral ly. Venue Peterborough. Deta i ls :  emai l  
j .  branson@ntlworld .corn 

RACAL RAl 7L COMMUNICATIONS RECEIVER. 

Needs some attention to Tun i ng mechanism.  
Free to col lector, W. Sussex, Peter G4PLT, Tel :  
0 1 444 8 7 1 22 5 ,  o r  07792 924 1 3 7 ;  
pteatherl O@btinternet.com 

ACCESSORIES 

Martin Lynch &_ Sons Ltd. 
Wessex House, Drake Avenae 

Staines, Middlesex TW1 8 2AP 
Web: www.hamradio.co.uk 
E-mai l :  sales@hamradio.co.uk 

OPENING HOURS 

- ... 

Monday to Friday: 9.00am to 5.30pm 

Saturday: 9 .30am to 4 .30pm 

Tel:  0345 2300 599 
lnt' .  No: +44 345 2300 599 

Aerials Miscellaneous 
MOCVO ANTENNAS ALL UK STATIONS - CALL IN ON OUR 
For a l l  your  amateur rad io a ntenna needs. Fu l l  ' M l C RA' CHR ISTIAN N ETS! 
deta i l s  at: www. mOcvoantennas.com WACRAL welcomes a l l  a mateurs to our 

WESTERN H F  10 
67ft wi re d i pole 1 60-6m, fu l l  deta i ls  lookup 
mObzi at: www.q rz .com buy d i rect: 
mObzi@hotmai l .co. u k  or 0 7 7  4833 1458 
reviews at :  
http://gOkya . blogspot.com/2 0 1 0  _ 08 
_Ol_archive.htm l or http://www.eham. net/ 
reviews/deta i l/9424 

G W H I P  ANTENNAS 

Over 45 years of amateur & commercial busi
ness. M i l itary specification at a mateur prices. 
Famous resonant end feds, ba luns,  wi ndoms, 
many d ifferent antennas, mostly made using 
kevlar m i l l  spec wire.  See Eham reports or 
www.gwh i p.co .uk  Tel :  07592 1 3543 1 

G4TPH MAGLOOPS BACK IN PRODUCTION. 

Remote tune and manual  tune models for 
40m through l Om .  Deta i ls  at www.g4tph .com 

Wanted 
VINTAGE RADIO & VALVES WANTED 

nationa I cash settlement for si lent key, shack 
clearouts 0 7552678725, 
vintageradio@btinternet.com 

Cards & Design 
QSLERS SPECIAL OFFER 

1 000 fu l l  colour both sides qsl cards £40 
plus postage. 07720 580968 
www.QSLers .co . u k  

LOW COST A N D  H I G H  QUALITY QSL CARDS 

BY LZlJZ QSL P R I NT www. LZlJZ.com 

PREM I U M  QSL CARDS BY QSL CONCEPT 

Fu l l  Colour Double-sided, Free Postage, Free 
Layout Design Use U Kl 508 coupon code at 
checkout in August and get 20% off. 
info@qslconcept.com www.qslconcept.com/uk 

COMMERCIAL I 
PMR RADIO AVIONICS MARINE RADIO 

Su nday morn i ng 'GOOD N EWS' N ETS, now at 
0730-0830AM on 3747Khz and,  aga i n ,  at 
2 pm on 3 747or 7 1 47Khz. Our 2 m  SSB net 
at 3 pm is held on l 44.205.  Or, do join us on 
Wednesday evenings at 9.30pm, 3747 Khz , 
for nationwide Christian fellowship and relaxed 
chat. See www.wacra l .org for more net i nfo 
and WACRAL deta i ls  or just ca l l  G3XNX on 
0 1 803 854504 or derekg3xnx@ta l ktalk. net 

VI NTAGE FIREWOR K  COLLECTOR 

wi l l  pay cash and col lect from a nywhere ca l l  
Tony - 0 7 9 5 6  506300 Licensed explosive 
storage 

PAFOS, CYPRUS. 

Pafos, 2 bed vi l l a .  S imple HF station 300m 
ASL. www.domsvi l l a .co. u k  

I NTER M I P. N ET WEBSITE HOSTING 

Clubs or ind ividuals.  From £35 . 00 + VAT p . a . ,  
inc ludes e m a i l  a nd domai n .  Goldthorn 
Services L imited t/a l ntermi p  
radcom@intermip. net www. i ntermi p . net 
03300 882909 

Equipment 
REPAIRS TO RECEIVERS, TRANSM ITTERS 

New/Old, valve/transistor. Ca l l  07903 023437 
for deta i ls: www. kentrigs.co.uk 

RELIABLE REPAIRS 

For a l l  amateur and vintage equipment. 
Professional service, reasonable rates. Cal l :  
0 1 807 580376 
E: radiorepairs@btconnect.com 

Classified advertisements 58p per word (VAT 
inc. )  with a minimum of 14 words £8. 1 2. 
All classified advertisements must be prepaid.  
Please write clearly. No responsibil ity accepted 
for errors. Latest date for acceptance is lst of the 
month prior to publ ication 
Payment to: RSGB, 3 Abbey Court, Priory 
Business Park, Bedford, MK44 3WH 

RECEIVERS / 
SCANNERS ANTENNAS 

H/\M P1/\ D I O  
TP1/\ I N I NG 
/\C/\ DEMY™ 



Business Cards 

UANTE N NA 
A l p h a  A n t e n n a  

The World Famous S9 Antennas 
Loops/Tran sportable/Mobile 

www. AlphaAnte n n a . com 

UK & EU Original Manufacturer 

www.gJtxq-hexbeam.com 
Call Ant MWIZIJZE on - 01554 749 630 

!1�(1 FORCE 12  ��,.� �-ii �· 
Gtm3 ll� � tiliB l!x!1ID ttD ffi:G Q!:ill 

.. ... ..... .... , ..... 
� www.force l 2inc.co.uk l�I 

'UQ'.} 0 C!flW ff)D ©JJiJf!, 

• �A <Cnstll> <electronics \:o". - - Unit 2 Village Workshops, Talerddig Road, 
,... -..,..._. � Uanerfyl, Nr Welshpool, Powys, SY21 OAS 

We have a comprehensive workshop, fully equiped with modem radio test sets and 
spectrum analysers, along with 25 years experience in all the main manufacturers. Tel�l?����ofv�� s2�1Z��p!�2!SO 

AUNCO ?coM •• • 

Amplifiers 
P.-t.,.,.Rodrr-.. l t(�llR<; 

• 
---

Peter Rodmell Publish ing 
On sale on Ebay under Linear 

- Amplifiers & the RSGB Bookshop 
Tel. 01482 862323 Email. 

g3m@halmail.co.uk 
www.g3zrs.com 

--

Radio R pairs 
Repairs to Amateur Radio equipment old & new 

.. 
www.sontec.co.uk so= nfAC • callo 91693 483675 -"" - �""""" 

email: customer.service@sontec.co.uk 

high pertom1ance l1ghtwe1ght antennas 

YOUR FIBREGLASS ANTENNA SPECIALIST 
PORTABLE & HEAVY DUTY YAGIS (10 - 28 MHZ) 

40 - 60 • 85FT TELESCOPIC FIBREGLASS POLES 

WWW.SPIDERBEAM.NET 

USED EQUIPMENT WANTED 
Call today on 079 408 37 408 

or E-mail: g3rcq@yahoo.co.uk 

www.g3rcq.co.uk 
Sandpiper Aerials Ltd 

For all you Antenna and associated I 
Hardware needs, Contact us I 

Tel : 01 685 870425 Fax: 01 685 8761 04 : : Sales@sandpiperaerials.co.uk 1 
1 www.sandpiperaerials.co.uk 1 
· - - - - - - - - - - - - - - - - - - - �  

· 1 �Q!>� 
#/ ' \  

--� www.lnnovAntennas.com i;;;,:;;;i 
-� Tel - 0203 384 0072 liiifil 

www.hamtekuk corn Tel 07900 027917 
The new supphers of hand held and mobile analogue 
and DMR amateur radlO equipment and much more 

. Raspber!Y p1 2 data mode krts 
D ban 1 

For Business card 
advertising Call 
Chris Danby on 
01603 898678 

C l a ss i f i e d  Ads 

Adertisers I ndex 
bhi  80 

Danby Advert is ing 80 

DX Shop 42 

Goodwinch Ltd 80 

Hammond Enclosures 35 

ICOM UK Ltd 75 

JVC Kenwood 2 1  

Kuhne Electronics 80 

LAM Commun ications 73 

Marti n  Lynch & Sons 49, 50, 5 1 ,  52, 

53, 54, 90, 100 

Moonra ker 28, 29 

Nevada 62 

Peak Electronics 35 

Rad ioworld 58, 59 

RF Parts Company 35 

R Fi nder 7 1  

7 1  

9,  1 3 , 25, 39, 7 8 ,  79 

35 

U pshot UK Ltd 80 

Waters & Stanton 2, 3 , 4, 98, 99 

Yaesu U K  Ltd 1 7  

To Advertise in  

Rad Com 
the UK's Premier 

Amateur Radio Journal, Call d danby advertising 
on 0 1 603 898678 

or emai l adsales@rsgb.org. uk  
Copy to : C h ri s  Dan by, GO DWV, 

D a n by Advertis i n g ,  Fi r Trees, H a l l  Road,  

Hai nford, No rwich, Norfol k, N R l O  3 LX 
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Members' Ads 

FREE MEMBERS' ADS OF UP TO 40 WORDS 
Send Members' Ads by e-mail to memads@rsgb.org.uk 
including your name, callsign, contact info & location 
(these details are not counted in the 40 word limit). 
Max 1 ad per Member per month; other important terms & 
conditions apply (see grey box on p93l. 

FOR SALE 

19-ELE 70cm TONNA crossed Yagi, £45. JVL 1 3cm 
loop Yagi, £40. 2-2C39 23cm cavity amp with 
blower (needs tuning), £25. Homebrew QRP 80-l Om 
Z-match, £15 .  500Hz CW filter for TS-940, £25. Al l  
ONO. John, G3WFM, 
0 1 707 651 532 ,  g3wfm@yahoo.co.uk (Potters Bar). 

Alinco DJ-Vl 7E 2m handheld transceiver, boxed 
with speaker m icrophone, charger, handbook 
etc. Exce l lent condition, £50. Brian ,  M 1 DMR,  
maybrian@ntlworld.com ( Portsmouth) .  

ATBK- 1 00 antenna base kit (fits Atlas 1 1 0/1 20). 
Brand new, sti l l  i n  original packaging, never 
opened, £50 + p&p at cost. John A l lan ,  G4LTH, 
01375 670 078 ( Essex). 

AVO MODEL 8 multimeter as new in original box 
with leads, original owner. Offers. Ken, G30CA, 
0 1 332 720 976, g3oca l @ ntlworld.com ( Derby). 

BOOKS. Microwave Filters using Parallel Coupled 
Lines, Leo Young, 1 972 (softback) , Microwave 
Filters for Communication Systems ,  Kudsia & 
O'Donovan ,  1 974 (hardback). FREE but £5 for 
postage. Simon Gosby, G80VZ, 07702 986 422,  
s imon.gosby@tesco. net ( Heriford) .  

ELECRAFT K 3  l OOW transceiver with K3 
panoramic display, Nov 2 0 1 4 ,  S/N 8495, auto 
ATU ,  2 . 7 kHz fi lter, general coverage board, 
VGA termi na l  upgrade board, mic, all manuals .  
Fi rst class r ig .  £3,000 inc carriage. GM4HYR, 
melvynbond@btinternet.com ( Edinburgh) .  

ELECRAFT KX3 with roofing filter and hand mic. 
Very good condition, owned from new. Never used 
outside1 All assembled and supplied by Waters 
& Stanton. Serial n umber SN 1 1 50. £820 ONO. 
Steve Hemsley, GODJ E,  07925 262 95 1 ,  
hemsley _ stephen@yahoo.co. uk (Thatcham) . 

EXPLORER 1 000 l i near amp,  l kW 80m 
to l Om inc luding WARC bands. Two 3-500 
valves. Owned over 15 years. Good condition. 
Photos ava i lable. Collection preferred or P&P at 
cost. £650. Mart in ,  MOBCT, 0 1 728 687 584, 
martin_ mObct@btinternet.com (Suffolk) .  

KENWOOD TS-440S transceiver in excel lent 
condition, fu l l  working order, used as a standby 
from a smoke free environment. Complete with 
mic ,  handbook & box, £340. Brian, G4XVR, 
07864 060 434 (Malpas, Cheshire). 

KENWOOD TS-870S HF l OOW base transceiver 
serial no 505000 1 7 ,  in  good clean condition, 
with hand mic, original  documentation and 
packaging, £625 ONO. Prefer buyer col lects and 
i nspects, otherwise postage at cost. A l lan ,  M5ALU ,  
0 1 778 347 295,  a horsfield@hotma i l . com 
( Peterborough, Cambs) .  

MFJ-986 differential antenna tuner for coax, 
ba lanced wire antennas and end fed antennas. 
Scratch on one side has been painted over. Emai l  
for photos etc. £ 2 6 5  i n c  p&p. J o h n ,  G3 UCQ, 
0 1 736 752 982 (Cornwa l l ) .  

S BAND CAVITY 
WAVEM ETERS Two 
u n its, with integral 
diode detectors £25 
and £35. UHF cavity 
resonator, covers 
70cm and beyond, 
30d B + notch, 
<0.5dB insertion 
loss, £30. G4UVZ, 
0 1 823 421 7 5 1 ,  
adrianwhatmore248@ 
btinternet.com (Taunton) .  

SK SALE OBO 2EOMXB. Expert 1 K-FA l .8-
50MHz solid state l i near ampl ifier, good condition. 
Purchased June 2013 .  Original boxes, £ 1 ,900. 
learn IC-756 PRO 3. Origina l  boxes, learn mic ,  
£ 1 , 200. Good condition. Andrea, 
0 1 244 335 330 (Chester). 

TENTEC JU PITER w/ant tuner. Second rig hence 
hardly used, absolutely as new condx. Manual ,  
desk mic,  software, £500. Fairhaven RD500 Radio 
Database all mode scanner/receiver l OOkHz-
1 .  75GHz, in  excellent condx, manual and software, 
£300. Email for info and photos. Wi l ly Wilson, 
GM3NUF, 0 1 63 1  564 901 (Oban, Scotland). 

YAESU FT-290R MKl VHF mu ltimode portable. 
I ncludes case, charger, mic ,  rubber duck & 
telescopic aerials, £ 1 00. AOR ARlOOO handheld 
scanner and charger, £50. AOR AR 2001 desktop 
scanner, £60. Col lection only please. Howard, 
G6FPF, 0 1 422 350 580 (Hal ifax). 

YAESU FT-840 with mic and manual ,  £ 1 80. 
learn IC-726, no mic, £90. MF J 945E ATU ,  
£50. Datang automatic R F  speech processor, 
£35. DG8SAQ VNWA vector ana lyser with 
extras, £300. Logikit CMOS-4 keyer, £45 .  Colyn, 
GD4EIP, 07624 4 1 3  036 ( Is le of Man) 

YAESU FT-950 H F/6m l OOW al l  mode 
transceiver, boxed, VGC, no scratches, non 
smoker. I nbu i lt ATU ,  12V power lead and hand 
mic included , £750. Buyer col lects or plus 
carriage. See https ://youtu. be/r4Y-T2WKCRA. 
Richard, G4M KR, richardnbyford@gmai l .com 
( Bedfordsh i re). 

YAESU FToxl 200 H F/6m transceive r, com plete 
with box, manual  etc, a l l  working 1 00%. Slight 
scuff mark to top. Comes with FFTl decode 
module,  £ 1 , 1 00.  I nspection invited. Pau l ,  
GW4AMZ, 07789 1 1 6 2 9 5 ,  pau lbds@gmai l .com 
(Colwyn Bay). 

YAESU FTox9000, immaculate, 1 4  months old,  
sti l l  under warranty, with matching SP-9000 
speaker, includes all cables, manuals etc and 
the original boxes, non smoking shack, £5,000. 
Vincent Baines, G l PHK, 0784 1 695 256 
( Pontefract). 

.. ,.i:!ii 
YAESU YC-500J frequency counter, £80. Yaesu 
FR-50B Rx, £80. Yaesu FT/FP200 transceiver and 
PSU , £ 1 50. learn IC-4e c/w leather case, speaker 
mic ,  box and circuit diagra m ,  in  exc condx, £ 1 00. 
N igel ,  G4KZZ,  0 1 723 890 786, 
n i pro@btinternet.com ( Fi ley). 

WANTED 

N EWSTAR D R l l 1 DRM RECEIVER. M ust 
be working and in good condition. Nei l  Savin ,  
GOSV N ,  07740 7 0 2  OOO, neil@savin .org 
(Maidenhead) .  

H ELPLINES 

Can anyone help? I have a Yaesu FT- l O l ZD 
that has become very poor on receive. I've been 
told that a FET, 3SK5 1 -03 on the RF board is 
probably the cu l prit, but despite a search on the 
net I have had no luck i n  getting a replacement. 
Hoping there ' s  someone out there that can help. 
Dave, G3SKC, 0 1 903 236 780, 
dave. loveridge@hotmai l .co. uk (Devon) .  

Deta i ls  of the connections for the Marconi 
I nstruments unbalanced to balanced transformer 
type TM622 l ,  and any appl ication information. 
Dennis Goacher, G3LLZ, 0 1 793 828 1 88 
(Swindon) .  

RALLIES & EVENTS 

Members of the RSGB Regional Team wil l  (;\ be present with a booksta l l  at the rallies R��; 
this month marked with an RSGB diamond ...; 

d.0. 2 AUGUST - 261h KI NG'S LYN N  ARC 
" GJ RALLY & CAR BOOT - Gaywood Community 
Centre, PE30 4DZ. CP free, opening time 9am, 
adm ission £2,  TS,  B&B, CBS pitches, C, T I  
1 45 . 550M Hz. Ted ,  G40ZG, 0 1 553 768 70 1 ,  
ted . haskett@talktalk. net. [www.klarc .org.u kl .  

,'f 2 AUGUST - LORN RADIO RALLY -Rsay Crianlarich Vi l lage Hal l ,  Main Street, 
Crian larich,  Perthsh i re FK20 8QN . OT 1 0.30a m ,  
£2,  B & B ,  new traders a lways welcome, no charge 
for tables. lornradioclub@gmai l . com 

9 AUGUST - FLIGHT REFUELLING ARS 
HAM FEST - Cobham Sports and Social C lub  
G round,  Merley, near  Wimborne, Dorset B H 2 1  
3DA. Talk  I n  S 2 2 ,  CP, O T  l O a m  to 4 p m ,  disabled 
access at 9 .30am, £3.50, Trade Stands, Car Boot 
Sale, Licensed Bar, Catering, Lectures/Sem i nars. 
I ndoor & field pitches available. Tony Baker, 
G3PFM , 07743 475 0 1 8 ,  hamfest@frars.org .uk .  
[www.frars.org .ukl .  

I\ 1 6  AUG UST N EW DATE - FINNI NGLEY "sa} 
ARS SUMMER RALLY - The Hurst Radio 

Com m unications Centre, Belton Road, Sand loft, 
Doncaster ONS 5SX. Easily accessible from M 1 80 
J l/J2 OT lOa m ,  £3, TS, CP, B&B, TI S2 l ,  RSG B 
booksta l l .  Kev in ,  G3AAF, 0783 1 6 1 4  640. 
[ www.finn ingleyradioral ly.co. u kl .  

2 1  AUG UST ( Friday) - 22"d COCKENZIE & PORT 
SETON ARC M I N I-RALLY - Community Centre, 
Ma in  Ha l l ,  Port Seton.  Bring along your own ' junk' 
and sel l  it. Tables free, fi rst come first served . OT 
6pm-9pm,  £2.  C, DF. bob.gm4uyz@talkta lk . net 
[www.cpsarc.com] . 

23 AUG UST - RUGBY AMATEUR 
TRANSMITTING SOCI ETY ANNUAL RADIO 
RALLY - Princethorpe College, Pri ncethorpe, 
Rugby CV23 9PX. £3, OT 1 0am-4p m ,  (8.30am 
sellers), CBC, C. Tony, GOOLS, 07759 684 4 1 1 ,  
rally@rugbyats.co .uk .  [www.rugbyats.co .ukl .  



., ... 
2 9  & 30 AUGUST - OTLEY AMATEUR 
RADIO SOCIETY 50th ANNIVERSARY 
CELEBRATION WEEKEND - The 'Shack', 
Cl ifton Vi l lage Ha l l ,  Newall Carr Road , Otley. 
Opening times 9am - 5pm both days, 
G BOORS, displays, activities, SOTA plus the 
GX3RCM mobile promotional un it on the 
Chevin above Otley. info@otleyradio.org. 
[ www.otleyrad io.org] . 

30 AUGUST - M I LTON KEYNES ARS RALLY - Longueville Hall ,  Hammond Park, Whaddon 
Road, Newton Longville, Mi lton Keynes MKl 7 
OAT. Now even bigger so why not combine a 
visit to our rally with Bletchley Park and visit the 

ational Radio Centre (NRG) as well? Modern 
venue with large indoor and outdoor areas. CP, 
OT l Oam,  £3, TS, TI ,  LB, C. Steve, G6K.J U ,  
07S66 673 192,  rally@mkars.org.uk. 
[www.mkars.org.ul</mkars/rallyl. 

/\ 3 1  AUGUST - H U NTINGDONSH IRE RSG,, 
ARS BANK HOLI DAY MON DAY RALLY 

- Ernulf Academy, Barford Road, St Neots 
Cambridgeshire PEl  9 2SH. Opening time 
l Oam (traders Sam).  CP, CBS, FM, C, TS. 
Malcolm H i rst, MOOLG ,  0 1 4SO 2 1 4  2S2, 
henry h i rst@hotma i l .com 
[www�radioclubs. neVhuntsarsl. 

5 & 6 SEPTEMBER - BRITISH AMATEUR 
TELEVISION CLU B CONVENTION - Finningley 
ARS HQ, The Hurst Communications Centre, 
Belton Road, Sandtoft, Doncaster DNS 5SX. 
£ 1 0  per day inc free tea & coffee. LEC, TS, 
demos. Convention Dinner on Saturday 
even ing. Contact gSadm@btinternet.com 
[www.batc.org.uk] .  

6 SEPTEMBER - TELFORD HAM FEST -
Engi n u ity Technology Centre, Coa lbrookdale, 
Telford TFS ?DU. OT l Oam - 4pm, £3, TI 
G B3TF (433. 200) & on S2 1 ,  TS, flea market, 
B&B, S IG ,  C, FAM ,  LEG, RSG B booksta l l .  
Martyn, G3UKV, 0 1 952 2 5 5  4 1 6. 
[www.telfordhamfest.co. ukl .  

1 2  SEPTEMBER - CAISTER L IFEBOAT 
RADIO RALLY - Caister Lifeboat Station, Tan 
Lane, Caister on Sea, Norfolk N R30 5DJ .  
OT 9 . 30am to 4 :30pm (0S.45am for sel lers 
to setup),  £ 1 .  I ndoor tables £ 1 0  (booking 
ava i lable) CP, C ,  DIS, WIN .  Zane, M l BF I ,  
077 1 1  2 1 4  790, m l bfidx@ntlworld.com 
[ www. m 1 bfidx. wix.com/cl-radio-rallyl . 

1 3  SEPTEMBER - BRITISH VI NTAGE 
WIRELESS SOCI ETY M U RPHY DAY - M i l l  
Green M useu m ,  Hatfield AL9 5PD. 
[www. bvws.org .ukl .  

13 SEPTEM BER - TORBAY A N N UAL 
COM M U N ICATIONS FAI R  - Newton Abbot 
Racecourse , Newton Abbot, Devon TQ1 2  3AF. 
B&B, C, DF, RSG B book sta l l ,  OT 9.30/lOam, 
£2.  M ike Dixon, leave a message on 0 1 S03 
557 94 1 ,  rally@tars.org .uk .  

1 3  SEPTEMBER - WEST KENT ARS RAD I O  
AND ELECTRON ICS FAI R  - Tu nbridge Wel ls 
G rammar School for Boys, St John's Road,  
Tu n bridge Wells, Kent TN4 9XB.  T I ,  CP, £3 , 
9 .45/lOam,  TS, B&B, C. Dave, G40TV, 
07795 2 1 1  1 66, rally@wkars.org. u k. 
[www.wka rs .org. u kl .  

2 0  SEPTEMBER - CHI PPENHAM & DARC 
' M I N I '  I N DOOR RADIO RALLY - Neston 
Vi l lage H a l l ,  Pool G reen , Neston ,  Corsham ,  
Wi ltshire S N 1 3  9SN . OT 9am (sellers, £5 
per prebooked table) l Oam (buyers), £2 
(under 1 6  free) , C .  Parking on site is l i mited 
but disabled spaces wi l l  be made ava i lable .  
Ma in  pa rking please in  Leafield Way (trad ing 
estate) ,  5 min walk,  not Pool G reen rd . 
E-ma i l  gOiue@bti nternet.com or 075S4 054 
924 on the day only. [www.g3vre .org .ukl .  

2 5  & 26 SEPTEM BER - NATIONAL 
HAM FEST - brought to you by the RSGB 
i n  association with the L inco l n  Short Wave 
C lub .  George Stephenson Pavi l ion ,  Newark 
a nd Nottinghams h i re Showground,  Lincoln 
Road, Winthorpe, Newark NG24 2 NY (close 
to junction of A l/A46/A l 7). Free C P, TS, 
B&B, CB, C ,  S I G ,  Morse proficiency tests on 
demand, RSG B book sta l l ,  RSG B Services & 
Comm ittees, DF, F M .  [www. nationa lhamfest. 
o rg .ukJ .  

2 7  SEPTEM BER - PENCOED ARC TABLE 
TOP SALE - Pencoed Rugby Footba l l  C lub ,  
The  Verlands, Fel indre Road, Pencoed CF35 
5 P B .  Ta bles £5 each (first come first served) .  
O T  S.30am sellers, 9 .30am buyers, £2 .  C .  
Madel ine Roberts, 0 1 639 SS5 1 26 .  
www.mwOprg.co. uk/events.uk.  

4 OCTOBER - B RITISH VI NTAGE WI RELESS 
SOCI ETY AUTO J U M BLE - The Angel 
Leisure Centre, Tonbridge, Kent TN9 l S F. OT 
1 0 .30am to 4 .30pm . Sta l ls £30, adm ission 
£5, early admission from 9.30am £ 1 0. 
Bookings/enqui ries 0 1 S9 2  540 022 (Spm to 
9pm only). [www.a udioju mble.co .ukl .  

4 OCTOBER - BLACKWOOD ARS RALLY -
Rougemount Schoo l ,  Newport N P2 0  SQB. TI  
1 45 . 550MHz,  CP free, OT l Oa m ,  TS, CBS, 
B&B, S IG ,  C ,  LEG. Andy, 0 1 49 5  220 6S7 , 
andy@mwOmwz.co .uk .  

4 OCTOBER - HORNSEA AMATEU R  RAD I O  
CLU B  RALLY - Floral Ha l l ,  7 T h e  Esplanade, 
Hornsea, East Yorks H U l S  l NQ.  OT l Oa m ,  
CP, T S ,  B & B ,  S IG ,  RSG B ,  RAFARS, LB,  C ,  
DF, W I N .  Deta i ls  from R ick ,  MOCZR, 
0 1 964 533 7 1 2 ,  R l 0622 l @aol corn .  
[www. hornseaarc.co. u kl . 

9- 1 1  OCTOBER - RSGB CONVENTION - The 
full convention programme of lectures for a l l  
interests w i l l  be avai lable on the website later 
in the year. Pri ncipal sponsor Mart in Lynch & 
Sons. [www. rsgbevents.org]. 

This list shows al l  rall ies and events we are aware of as of press deadl ine. If your rally or event is not listed, 
TELL US ABOUT IT! Send an e-mail to radcom@rsgb.org.uk and your event wil l  appear here and on GB2RS. It's 
free! Guidelines for submissions: please let us know your event details as early as possible. Submissions e-mailed 
to radcom@rsgb.org.uk should receive an acknowledgement within one or two working days. 

We recommend you check whether the details of your event(s) are correct in this list and tell us if they're wrong. 

Abbreviations: TI Talk-In; CP Car Park; £ Admission; OT Opening time - time for disabled visitors appears first (eg 
10.30/1 1 am); TS Trade Stands; FM Flea Market; CBS Car Boot Sale; B&B Bring and Buy; A Auction; SIG Special 
I nterest Groups; MT Morse tests; MA Foundation Morse Assessments; LB Licensed Bar; C Catering; DF Disabled 
Facilities; WIN prize draw, raffle; LEC Lectures/Seminars; FAM Family attractions; CS Camp Site. 

Ral l ies & Events 

RSGB MEMBERS' ADVERTISEM ENTS 

RSGB Members wishing to place an advertisement 
may do so free of charge by e-mail. 

The following terms and conditions apply to al l  
Members' Advertisements. 

1 )  I n  order to qualify for free insertion, Members 
Ads must be submitted by e-mail  to 
memads@rsgb.org.uk. You should receive an 
automatic acknowledgement almost immediately -
if you don't, please phone the RadCom office 
on 0 1 2 34 832 7 1 4. Ads may still be 
submitted by post but must be accompanied by 
a payment of £5 to cover administration costs. 

2) Your advert must clearly show whether it is 
For Sale or Wanted and must include your 
name, callsign or Membership number, 
telephone number and postal town. 

3) The Ad may not contai n  more than 40 
words, excluding the information in  (2),  
and may be edited for readabil ity at our 
sole discretion. Longer ads may be accepted if 
there is a good reason, eg a shack clearance on 
behalf of a SK Member; e-mail us and ask. 

4)  Not more than one ad per month will be 
accepted from any member. 'Recurring' ads will 
not be accepted, but Members may re-submit 
the same advert each month if they wish. 

5) E-mailed adverts may optional ly include one 
photograph of the item(s) being offered. 
Images must be attached as a jpg file, at least 
800 pixels wide and of good qual ity. By submitting 
any image you warrant that you own the copyright 
of that image and that you permit the RSGB to 
use it in any way. We wi l l  endeavour to publish 
photos with ads as space permits but cannot 
guarantee to publish any particular photo. 

6) Adverts wil l  be published at the first available 
opportunity but no guarantee can be given as to 
when a particular ad will appear. 

7) The RSGB believes that it is inappropriate 
for Members trading in radio equipment in any 
way to place Members' Ads. We therefore regret 
we are unable to accept such ads, although we 
do welcome these in the 'Classified' advertising 
section of RadCom . 

8) The RSGB accepts no responsibility for errors 
or omissions, or for the qual ity of goods for sale 
or exchange. 

9) Members' Ads are accepted and published 
in  good faith. 

10) Members' Ads are accepted at the sole 
discretion of the Editor, whose decision is final. 

WAR N I NG 

Members are advised to ensure that the equipment 
they intend to purchase is not subject to a current 
h ire purchase agreement. 

The 'purchase' of goods legally owned by a finance 
company could result in the 'purchaser' losing both 
the goods and the money paid. 

Members' Ads can now be accessed via Membership 
Services in the digital edition of the magazine. 

1 1  OCTOB E R  - HACK G REEN B U N KER 
RALLY - Hack G reen Secret N uclear 
B u n ker, N a ntwich ,  Chesh i re CW5 SAL. 
E lectron ic  eq u i p ment, a mate u r  gear, 
com ponents, m i l itary rad io  sets and vehicle 
spares. OT l Oa m ,  TS, C .  Lucy, 0 1 2 7 0  623 
353, Lucy@hackgree n . co. u k .  
[www. hackgree n . co. ukJ .  

17 OCTOBER - NORTH WAKEFIELD RADIO 
CLU B RALLY - M idd leton Leisu re Centre , 
M iddleton R ing Road, M idd leton ,  Leeds LS l O  
4AX. Tab les £ 6  if you b ring  you r own, o u r  
tables £ 1 2 .  B & B ,  C .  Tony, GOJV I ,  07740 003 
1 59 or tonymawson@btinternet .co m .  

93 
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Ral l ies & Events 

SPECIAL EVENT STATIONS 

These callsigns are valid for use from the date given, but  the period of operation may vary from 1 - 28 
days before or after the event date. Operating detai ls are provided i n  an abbreviated form as fol lows: 
T = 1 60m;  L = 80 or 40m; H = HF bands (30 - l Om); V = 6 and/or 4m; 2 = 2 m ;  7 = 70cm; 
S = satel l ite and P = packet. Deta ils published here are kindly provided by Ofcom .  

Date Call sign Phonetics Location Bands Keeper 

01/08/2015 GB2BHL Bidston Hi l l  Lighthouse Wirral LH MOW AD 
GBlOL Orkney Lighthouses Orkney Islands TLHV27 M5DWW 
GB2HB Heavenly Body I I  Essex LH2 G4UVJ 
GB2BRS Bawdsey Radar Station Suffolk TLHV27 G4YQC 

02/08/2015 GB2CWM Cold War Museum Suffolk LH G4XVE 
08/08/2015 GB2VJ Victory Japan Essex LH G4Z U L  
1 2/08/2015 GB41YD I nternationa I Youth Day Doncaster LH27 GOFUO 
1 3/08/20 1 5  GBlHA Headcorn Aerodrome Kent TLHV27 GOUXG 

GBOREL Lighthouse Light Ship Weekend Co Antrim LHV27 GIOPGC 
14/08/2015 GB2LBN Lighthouse Barns Ness East Lothian LH GM4UYZ 

GB5RR Rubha Reidh Wester Ross LH G41AR 
GBONLH Needles Light House Isle of Wight LH2 GOGMY 
GB5HCL Hurst Castle Lighthouse Lymington LH2 MOKZC 
GB2BML Blakeney Mariners Light North Norfolk TLH2 G3YOA 
GB2LK Lighhouse Kil lantringan Stranraeer LHV27 GMOHPK 

1 5/08/2015 GBOBCK Intl Lighthouse Lightship Weekend Moray LH M lACM 
GBOTBW Trinity Buoy Wharf London LH2 GOTOC 
GB4EUL East Usis Lighthouse Newport L GW4SUE 
GB4BHL Berry Head Lighthouse Torquay LH2 G4XKH 
GBl DLH Dungeness Light House Dungeness LHV27 MOSSR 
GBOPL Pau l l  Lighthouse Paul l  LH2 G4VHM 
GBOVJ D 70th Year of Victory Over Japan Yeovi l  LHV27 MOKRP 

1 7/08/2015 GB2KAA Kent Air Ambulance Kent TLHV27 GOUXG 
20/08/2015 GBlOOBVU Bl ind Veterans UK Llandudno TLHV27 GOPQQ 
2 1/08/2015 GB2KAA Kent Air Ambulance Kent TLHV27 GOUXG 

GBOLVF Llandrindod (Wells) Victorian Festival Llandrindod Wells LHV2 MWOGMH 
24/08/2015 GB4MO Mil itary Odyssey Kent TLHV27 M l CCF 
25/08/2015 GB4SBS Second Bracknell Scouts Sussex TLHV27 MOXDF 
26/08/2015 GB4STS Saint Saviours Surrey LH27 MOMXC 
29/08/20 1 5  GB2LRS Lough ton Radio Society Essex LHV27 GOTOC 

GB2PPS Papplewick Pumping Station Notis LH GOUYQ 
GBl BNB Bunkers On The Air Lancashire LH2 MOWSW 
GB4HSC Great Britain for Hinckley Sea Cadets Hinckley TLHV27 G8BFF 

1 8  OCTOBER - GALAS H I E LS A N D  
D ISTRICT A R S  RAD I O  RALLY - The 
Vol u nteer H a l l ,  St J o h ns Street, Ga lash ie ls ,  
Scottish Borders TDl 3JX.  OT 1 1 . 1 5 ,  £ 2 . 50.  
B&B,  TS, C .  J i m ,  G M 7 LU N ,  0 1 896 850 
245, gm 7 1 un@qsl . net. 

1 8  OCTOBER - H OLSWORTHY AMATEUR 
RAD I O  RALLY - Holsworthy Com m u n ity 
Col lege , Victoria H i l l ,  Ho lsworthy EX2 2  6J D .  
TS,  B&B ,  C ,  D IS .  Register a t  
http://ha rc . posta l board . com/log in  t o  m a ke 
any enq u i ries.  [www. rad ioc lubs .net/harc/J . 

24 OCTOBER - 6'h FOG ON T H E  TYN E  
RALLY - Wh iteha l l  Road Methodist C h u rch 
H a l l ,  Bensha m ,  Gateshead N ES 4 L H ,  
organised b y  Angel o f  t h e  North A R C .  Opening 
t ime 1 0 .30a m ,  £2,  TS,  B&B,  RSG B booksta l l ,  
C ,  GP. N a ncy Bone, G 7 U U R, 0 1 9 1 4  7 70 036 
(eves ) ,  nancybone2 0 0 l @ya hoo.co . u k .  
[www.a n a rc . net] . 

25 OCTOBER - 26'h G R EAT NORTH E R N  
HAM FEST - Barnsley Premier Le isure 
Complex, Queens Roa d ,  Barnsley S 7 1  l A N  
or follow t h e  brown Metrodome signs.  G N H F  
i n  association with SYRG . Opening t ime 
l Oa m ,  TS, S IG,  C ,  FAM .  Ern i e ,  G4LUE,  
07984 1 9 1  873.  [www.gn hf.co . u k] .  

1 NOVE M BER - NORTH WALES RAD I O  
RALLY - Abergele Leisure Centre, 
L L 2 2  7 H T. Ope n i ng t imes 1 0.30am to 
4 . 30pm,  G P, C ,  DIS, T I ,  TS, B&B, RSG B 
booksta l l ,  W I N .  Gordon ,  07733 53 1 
766,  mwOgbr@ym a i l . co m .  

8 NOVEM BER - WEST LON DO N  RAD I O  
& ELECTRON ICS SHOW ( Kem pton 
Ral ly) - Kem pton Park Racecourse,  
Sta i nes Road East, Sunbury on Thames,  
TW 1 6  5AQ. TI ,  free GP, OT 9 . 50/ l Oa m .  
T S ,  F M ,  B & B ,  S I G ,  C ,  DF, W I N ,  LEG.  
Pa u l ,  MOCJ X ,  084 5 1  650 3 5 1 ,  
i nfo@radiofa i rs .co. uk .  
[ www. rad iofa i rs . co .uk l .  

15  N OVE M B E R  NOTE N EW V EN U E  -
CATS RADIO & E LECTR O N I CS BAZAAR 
- Cou lsdon Com m u nity Centre , C h i pstead 
Va l ley Roa d ,  Cou lsdon , S u rrey C R 5  3 B E .  
L i m ited on site park ing ( 5 0 ) ,  nea rby 
street parking is ava i lab le .  Nea rest 
bus stop Con iston Road on the 1 66 
bus route. Ope n i n g  t imes 1 0a m - 2 p m ,  
adm ission £ 1  i nc lud ing a com p l i mentary 
tea or coffee, B&B, C,  D I S .  G l e n n ,  
G4FVL,  bazaar@catsrad io .org .  

1 5  N OVE M B E R  - PLYMOUTH R A D I O  CLUB 
RALLY - H a rewood House, The Ridgeway, 
Plympton ,  Plymouth P L7 2AS. GP, T I ,  OT 
l Oa m ,  £ 2 ,  TS, C. Shei la Hart ,  2 EOYS H ,  
078 1 5  5 4 2  4 7 7 ,  sheo@fsma i l . net. 

2 1  NOVE M B E R  - ROCHDALE AND 
DISTRICT ARS TRADITIONAL RAD I O  
RALLY - S t  Vi ncent de Pa u l 's ,  Ca ldershaw 
Roa d ,  off Edenfield Road (A680) ,  Norden ,  
Rochda le  O L 1 2 6BU .  OT 1 0 . 1 5/ 1 0 . 3 0 ,  
£ 2 . 50 (concessions,  u n d e r  1 2s & seniors) ,  
T I  S22,  C .  Pitches £5 .  Dave,  GOPUD,  0 1 6 1  
2 8 5  1 600,  dave . shaw l @sky.co m .  
[www. radars . m e . u kl .  

SI LENT KEYS 

We regret to record the passing of the 
following Members: 

Name 
M r  L F G de Carteret, 2 UOFER 
M r  J B Fa l lon, GOPTB 
M r  J Thompson, GOXVS 
M r  A R  W Howard, G l TKX 
Mr A W  W Timme, G3CWW 
M r  J Stockley, G3FMW 
Mr R Gerrard, G3NOM/HSOZDZ 
Mr R R J Caines, G30RC 
Mr B J  Todd,  G3PHW 
Mr L J Santer, G3PVB 
M r  E B lddon, G3 RZA 
Mr R S Hewes, G3TDR 
M r  J R Speller, GJ3YLN 
M r  B May, G4EXW 
M r  W Broxup, G40PN 
Mr A B Smith, G6DJ I 
Mr J E Mather, G6UNC 
M r  D Hami lton B E M ,  MOBVE 
M r  T W Coe, N 7 PTK 

SI LENT KEY COLU M N  ENTRIES 

Date 
7/5/20 1 5  
8/5/20 1 5  
June 20 1 5  
1 7/6/20 1 5  
6/6/20 1 5  
June  201 5  
20/5/20 1 5  
2/6/20 1 5  
2 5/5/20 1 5  
1 3/2/20 1 5  
2 1/6/2 0 1 5  
1 9/6/20 1 5  
2/5/20 1 5  
1 6/6/20 1 5  
1 7/6/20 1 5  
May 2 0 1 5  
7/1/201 5  
2 2/4/20 1 5  
1/5/20 1 5  

To notify the RSG B that a Member has 
passed away (and their su bscription should 
end and they should be l isted in  Silent 
Keys), please e-mai l  sales@rsgb.org .uk 
or telephone 0 1 234 832 700 and then 
select option 1 .  We will need to know the 
deceased's name, cal lsign or RS number 
and, if possible, date of death. 

OBITUARIES 
Oituaries are published at www.rsgb.org/sk. 
Please send submissions by e-mail (only) 
to sk@rsgb.org .uk .  All submissions 
are moderated and may be edited for 
reasons of style, grammar, length etc. 
Online obituaries are separate from the 
Silent Keys column. 

5 D EC E M BER - SOUTH LANCS WI NTER 
RALLY - Bickershaw Labour C lub ,  
B ickershaw Lane,  B ickershaw, Wigan W N 2  
5 T E .  OT 9 a m ,  traders 7 .30a m .  £ 2 . 50 ,  B&B,  
C,  D IS ,  C P, S I G ,  D F, TS ,  L B .  J ason, 0 1 942 
735 828.  

6 DECEM BE R  - BISHOP AUCKLAND RAD I O  
AMATEURS C L U B  RALLY - Spen nymoor 
Le isure Centre, Co Du rham D L 1 6  6DB. CP, TI 
S22 (V44 ) ,  OT 1 0. 1 5  / 1 0 . 30,  £2 ( U 1 4  free). 
TS,  B&B, C ,  LB ,  D F, FAM .  J o h n ,  G4LRG,  
0 1 388 606 396.  

2 0 1 6  
7 FEB RUARY - 3 1" CANVEY RADIO & 
ELECTRON ICS RALLY - 'The Paddocks', 
Long Roa d ,  Canvey Is land ,  Essex SS8 OJA 
(southern end of A l 30) .  Cater ing,  RSG B 
booksta l l ,  Specia l  I nterest G roups,  trade 
stands ,  free car park, venue has d isab led 
fac i l i t ies and is served by pub l ic  transport. 
Vic Rogers, G 6 B H E ,  07957 4 6 1 694, 
Nvrl  945@btinternet . com 
[www.southessex-ars .co. u kl .  

2 0  MARCH - 3 1  '1 WYTHALL R C  RALLY -
WRC H Q ,  Wythal l  Park, S i lver St, Wytha l l  B47 
6LZ. OT 9 .30/ l O a m ,  £3 .30 ,  C P, TS, C ,  LB, 
DF. M i ke ,  07976 7 44 479, ra l ly@g4vpd . co m .  
[ http://wytha l  I rad iocl u b . co .  u k l .  



RAD I O  SOCI ETY OF GREAT BRITAI N 
ADVANCING AMATEUR RAD IO  S INCE 1 9 1 3  

Founded i n  1913 incorporated 1926. RSGB is a trading name 
of Radio Society of Great Britain, a l imited company registered 
in England and Wales with company number 0021 6431 .  
Member society of the International Amateur Radio Union. 

Patron: HRH Prince Philip, The Duke of Edinburgh, KG, KT 

Membership is open to all those with an active interest in radio 
experimentation and communication as a hobby. Applications 
for Membership should be made to the Subscriptions 
Department from which full details of Society services may 
also be obtained. 

RSGB MEMBERSH IP 

Annual rates from 1 January 201 1  

Full Membership (by Direct Debit). . . .  £47.00 
(individual & club) 
Family membership (by Direct Debit) . . . . . . . . . .  £56.00 

Paying other than by Direct Debit attracts a £4 premium. 

Student (2 1 -25). 
Under 2 1 .  

. . . . . .  Free 
. . .  Free 

Subscriptions include VAT where applicable. 
Special

.
arrangements exist for visually impaired perscns. 

Details and Membership application forms are available from 
RSGB HQ or see www.rsgb.org"join 

YOUR RSGB 

This page provides names and contact details for Board 
Members, Regional Managers, Committee Chairmen and 
Honorary Officers. Members seeking advice and guidance on 
any aspect of amateur radio or the Society's work are free to 
contact the relevant perscn below. Before doing so, please do 
check the comprehensive FAQs on the RSGB website, 
www.rsgb.org"faq/ to see if your question is answered there. 

For HQ staff, both e-mail addresses and telephone details are 
provided, including the option to select when dialling through 
the RSGB switchboard (01 234 832 700). 

Chairmen and Honorary Officers: 
These are al l  volunteers and give their time freely to support 
the Society. Members should respect the fact that many also 
have full time day jobs, and so e-mail is the appropriate 
method of communication. 

THE RSGB BOARD 

John Gould, G3WKL, e-mail: g3wkl@rsgb.org.uk 

Graham Murchie, G4FSG, (Board Chairman) 
e-mail: g4fsg@rsgb.org.uk 

Stewart Bryant, G3YSX, e-mail: g3ysx@rsgb.org.uk 
Steve Hartley, GOFUW, e-mail: gOfuw@rsgb.org.uk 
Stan Lee, G4XXI, e-mai l :  g4xxi@rsgb.org.uk 
Alan Messenger, GOTLK, e-mail: gOtlk@rsgb.org.uk 
Len Paget, GMOONX, e-mail :  gmOonx@rsgb.org.uk 
Barry Pal in,  G4AHK, e-mail: g4ahk@rsgb.org.uk 

General Manager: 
Graham Coomber, GONBI, 
e-mail: graham.coomber@rsgb.org.uk 

Honorary Treasurer: 

Richard Horton, G4AOJ, e-mail: g4aoj@rsgb.org.uk 

Company Secretary: 

, Rupert R Thorogood, G3KKT, e-mai l : g3kkt@rsgb.org.uk 

Note: The General Manager, Company Secretary and 
Honorary Treasurer are not Directors, but are in  attendance at 
Board Meetings. 

REGIONAL MANAGERS 

Region 1 - M Hazel-McGown, MMOZIF, rml@rsgb.org.uk 
Region 2 - D Morrison, G M l BAN. rm2@rsgb.org.uk 
Region 3 - K Wilson, M lCNY, rm3@rsgb.org.uk 
Region 4 - N Ferguson, GOBPK, rm4@rsgb.org.uk 
Region 5 - M Vincent, G3UKV, rm5@rsgb.org.uk 
Region 6 - L Cabban, GWOETU,  rm6@rsgb.org.uk 
Region 7 - J Sneddon, MWOEQL, rm7@rsgb.org.uk 
Region 8 - P Hosey, MIOMSO, rm8@rsgb.org.uk 
Region 9 - L Smith, G40XY, rm9@rsgb.org.uk 
Region 1 0 - M Senior, G4EFO, rmlO@rsgb.org.uk 
Region 1 1  - P Helliwell, G7SME, rm l l@rsgb.org.uk 
Region 1 2 - S Thomas, M lACB, rml 2@rsgb.org.uk 
Region 13 - S Boden, G4XCK, rml3@rsgb.org.uk 

SPECIALIST AREAS - CHAIRMEN & 
HONORARY OFFICERS 

Abuse and Poor Operating 

Amateur Radio Observation Service (AROS), Mark Jones, 
GOMGX, AROS coordinator, e-mail : aros@rsgb.org.uk, 
www.rsgb.org"aros/ 

Amateur Radio Direction Finding 

Bob Titterington, G30RY, Chairman, ARDF Committee, 
e-mail: ardf.chairman@rsgb.org.uk, www.rsgb.org"ardf/ 

Awards 

Marcus Hazel-McGown, MMOZIF, Awards Manager, 
e-mail: awards@rsgb.org.uk, www.rsgb.org"awards/ 

Contests 

Ian Pawson, GOFCT, Chairman, Contests Committee, 
e-mail: cc.chair@rsgb.org.uk, www.rsgb.org"radiosporV 

EMC 

John Rogers, MOJAV, Chairman, EMC Committee, 

e-mail: emc.chairman@rsgb.org.uk, www.rsgb.org"emc/ 

General Technical Matters 

Andy Talbot, G4JNT, Chairman, Technical Forum, 
e-mail: tech.chair@rsgb.org.uk, 
www.rsgb.orgltechnicalmatters/ 

General Spectrum & Regulatory Matters 

Murray Niman, G6JYB, Chairman, Spectrum Forum, 
e-mail: spectrum.chairman@rsgb.org.uk 
www.rsgb.org"spectrumforum/ 

GB2RS News Service Management 

Ken Hatton, G3VBA, GB2RS Manager, 
e-mai l :  gb2rs.manager@rsgb.org.uk 
(GB2RS news items should be sent to gb2rs@rsgb.org.uk) 

HF Matters 

Ian Greenshields, G4FSU, HF Manager, 
e-mail: hf.manager@rsgb.org.uk 

Intruders to the Amateur Bands 

Vaughan Ravenscroft, MOVRR, 
e-mail: iw@rsgb.org.uk www.rsgb.org"intruders/ 

IOTA Activity Programme 

Roger Bal ister, G3KMA, IOTA Manager, 
e-mail: iota.manager@rsgb.org.uk, www.rsgbiota.org" 

Microwave Matters 

Murray Niman, G6JYB, Microwave Manager, 
e-mail: mw.manager@rsgb.org.uk 

Planning Advice 

Stephen Purser, G4SHF. Chairman, Planning Advisory 
Committee, e-mail: pac.chairman@rsgb.org.uk, 
www.rsgb.org"planning" 

Propagation Studies 

Steve Nichols, GOKYA, Chairman, Propagation Studies 
Committee, e-mail: psc.chairman@rsgb.org.uk, 
www.rsgb.org"psc/ 

Repeater and Data Communications 

John McCullagh , Gl4BWM, Chairman, ETCC, 
e-mail: etcc.chairman@rsgb.org.uk, www.ukrepeater.net 

Training & Education 

Phil ip Willis, MOPHI, Chairman, Training & Education 
Committee, e-mail: tec.chair@rsgb.org.uk, 
www.rsgb.org"clubsandtraining" 

VHF Matters 

John Regnault, G4SWX, VHF Manager 
e-mail: vhf.manager@rsgb.org.uk 

Details of the Society's volunteer officers can be found in the 
RSGB Yearbook and on the RSGB website, www.rsgb.org 

HEADQUARTERS STAFF 

Technical Amateur Radio Enquiries 

e-mail: AR.dept@rsgb.org.uk 
Telephone: 01 234 832 700, Option 4 

Amateur Radio Examinations 

e-mail: exams@rsgb.org.uk 
Telephone: 01234 832 700, Option 3 

RadCom (news items, feature submissions, etc) 

Elaine Richards, G4LFM or Giles Read, G l MFG 
e-mail: radcom@rsgb.org.uk 
Telephone: 01 234 832 700, Option 8 

GB2RS and Club News 

e-mail :  GB2RS@rsgb.org.uk 
Telephone: 01 234 832 700, Option 8 

Amateur Radio Licensing Enquiries 

e-mail :  AR.dept@rsgb.org.uk 
Telephone: 01 234 832 700, Option 5 

Sales department 

(Membership, books and other products) 

e-mail : sales@rsgb.org.uk 
Telephone: 0 1234 832 700, Option 1 

Subscription renewals 

Telephone: 01 234 832 700, Option 2 

IOTA 

e-mail: IOTA_HQ@rsgb.org.uk 

General Manager 

e-mail: GM.dept@rsgb.org.uk 
Telephone: 01 234 832 700, Option 9 

HEADQUARTERS AND REGISTERED OFFICE 

3 Abbey Court, Fraser Road, 
Priory Business Park, Bedford MK44 3WH 
Telephone: O 1 234 832 700 
Fax: 01234 831 496 

QSL BUREAU ADDRESS 

PO Box 5, Hal ifax HXl 9JR, England 
Telephone: 01422 359 362 
E-mail: qsl@rsgb.org.uk, www.rsgb.org"qsl 

PLAY YOUR PART IN YOUR RSGB 

Have Your Say 

Let us know how we're doing! Through "Have Your Say" you 
can let us know your views and you will receive a reply from 
the General Manager or a Board Member. 
Write to haveyoursay@rsgb.org. uk or go to 
www.rsgb.org"haveyoursay/ 

Consultations 

From time to time you will find we are consulting the 

Membership on aspects of Society policy. You can find 
current consultations at www.rsgb.org"consultations/ 

National Radio Centre 

Don't forget to tell your friends about the National Radio Centre 

at Bletchley Park. Ful l  details at www.nationalradiocentre.com 

Licensing & Special Event Stations 

Licensing and Notices of Variation (NoVs) for special event 
stations are handled by Ofcom, 0207 981 3 1 3 1 ,  
www.ofcom.org. uk, e-ma ii Spectrum. Licensi ng@ofcom.org. u k 

FAQs 

The RSG B has compiled the questions most frequently asked 

by Members at www.rsgb.org/faq/ 

Band Plan 

The latest version of the band plan is always available on the 

website at www.rsgb.org"band-plans/ 

Good Operating Practice 

The RSGB fully supports the code of conduct and encourages 
all amateurs to read the advice at www.rsgb.org"op-guidelines 

RSGB Tech 

The purpose of this service is to be the first port of call for 
technical queries on amateur radio matters. It is open to all 
radio amateurs. See http://groups.yahoo.com/group/rsgbtech/ 

RSGB Shop 

All RSGB goods - books, filters, clothing etc - can be 
purchased online at www.rsgbshop.org" 

Club Finder 

Use the website to find your nearest radio club and check out 
the facilities they have to offer. www.rsgb.org"clubsandtraining" 

WEBSITE 

Main website: www.rsgb.org 

Members Pages: Log in using your callsign as the user name 
and your Membership number, without the leading zeros (see 
your RadCom address label) as the password. 
If you need to update your Membership details, please visit log 
in to Membership Services at www.rsgb.org"members 
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The Last Word - Letters 

ATU 
Robert Dancy, G3J R D  
I t  was good to  see i n  the Ju ly 2015  
RadCom a couple of comments about ATUs,  
one even saying that the term 'Aerial Tun i ng 
U n it' is a 'glar ing error' (G3PKW i n  Last 
Word ) .  Ideal ly, any aerial should be properly 
resonant and the transmitter/feeder/aerial 
combination properly matched . At no t ime 
i n  the past 62  years have I used a n  ATU ,  
un less a series tun ing capacitor classifies as 
one. Admittedly they cou ld be useful if you 
have very l im ited space and need to use a 
si ngle a ntenna for severa l bands. Al l  my H F  
antennas have been homebrew ones, mostly 
of 1 8  SWG wire. 

[We would all agree that a resonant 

antenna is best but if I was to erect a 

Top Band dipole it would need to cross 
1 0  neighbours' gardens on two different 

streets so, like many other amateurs, I am 

obliged to use compromise antennas and a 

matching unit - G l MFGJ 

LARGE L I N EARS 
This is a selection of the e-mails received 
on this subject - Ed. 
Gordon, G8WWD 
I have often wondered why you a l low 
advertisements for h igh power Ii nears to be 
carried in RadCom . However, the review of 
a l .3kW l i near in this month's magazine 
rea l ly takes the biscuit . Even on the low 
setting you a re saying that this l inear is over 
the legal power l im it for the U K. Yes, I know 
you have non-U K members who may have 
h igher power l im its, but the pr imary market 
for RadCom is surely the U K  amateur. 

Why on earth is RadCom encouraging 
people to buy such a beast? OK, so you can 
say that there a re cars on our roads that are 
capable of more than double the speed l im it ,  
so it is j ust the same, but I don't  agree. Yes, 
you see plenty of people speeding on our 
roads, but I have yet to see anyone fi r ing 
up  a l inea r and then de-tun ing or reducing 
the d rive to give on ly 400W output. The 
standard tune up process is to 'tune for 
maximum smoke' ' 

I have to ask the question . Aren't you just 
encouraging people to break thei r l icence 
cond itions? I th ink you are and I th i n k  that 
is an i rresponsible th i ng for our Society to be 
doing! 

Alan H eritage, G4EOG 
I applaud and support the great work done 
by the RSGB's spectrum defence activity in 
pa rticu lar  the defence fu nd and the EMC 
Committee. A great and vita l  contribution to 
keeping unwanted em issions from damaging 
the environment that u nderpins our hobby 
and vital professional  commun ication 
systems. 

However, I f ind the recent equ ipment 
review of the SPE Expert Linear Ampl ifier 
(RadCom J u ly 201 5) in tota l contradiction 

to the good work done by the RSG B to 
defend the spectrum.  The spectra l pu rity 
and output power levels of this product 
render it, in my opin ion,  unsu itable for the 
U K  amateu r  market and to ca l l  it a ' l i near 
ampl ifier' is m islead ing. Two issues a re 
immediately clear from the article. F irst, 
the poor l i nea rity quoted as "typica l ly i n  
the  region of  -20dB to -26dB relative 
to PEP" w i l l  lead to significant adjacent 
channel interference and fa l ls  outside of 
the requ i rements of para 7 l (b) of the U K  
Amateur Radio Licence. Secondly the U K  
Fu l l  Amateur l icence only a l lows the use of 
400W (26d BW) yet publ ish ing this a rticle 
seems to actively promoting its use at levels 
up to 1300W. Even on low power, th is 
product exceeds the legal l im it .  Why is there 
not a restricted variant for the U K  market as 
there clea rly is for the US market? 

The Society's policy is to bring Members 
independent, well respected opinion of 

new products. We do not recommend any 

particular equipment - it is for readers 

to use the content of reviews in their 

purchasing decisions. We, of course, 

encourage Members to comply with their 

licencing conditions but it is for individuals 

to decide how best to do that. Amateur 
equipment is a global market and one of the 

privileges of our licence conditions is that we 

are not restricted on what we can purchase 

or construct. 

It is good practice to always operate 
an amplifier conservatively, just as motor 

vehicles are invariably driven well within 
the manufacturers maximum parameters 

and, indeed, the article reports that linearity 

improves when the power is reduced. 

M ETALLU RGY 
Dave, K l NYK 
After receiving an e-ma i l  from Godfrey, 
G4G LM,  I realised that I failed to translate 
US sta i n less steel names i nto their B ritish 
counterparts. 

G rade A2 equates to our industry name 
of AISI 304 and both a re well su ited for use 
outdoors. However, some caution is advised 
here as both countries a lso ta l k  about a tool 
steel grade that's also cal led A2 .  Per the 
RadCom article, a magnet is attracted to tool 
and ord inary steels but not A2/304 or other 
so-cal led austen itic sta i n less steels (eg 3 1 6) .  
Hardware a n d  home centre stores typica l ly 
use the i nd ustry grade names but there 
a re specifications i nvolved if the material 
is pu rchased from a steel centre. Here a re 
some A2 sta in less documents: BS970 
304S l 5 ; Werkstoff 1 .4306; D I N  X5CrN iMo 
1 7- 1 2-2 ;  UNS S30403. 

Some other i nfo may be helpfu l .  If 
you a re nea r the sea or near an area of a 
corrosive atmosphere ( i ndustrial area, etc) , 
the British grade of A4 (A IS I  3 1 6) would be 
better si nce it has better corrosion resistance 
than A2 (304). 

I t  used to be that low carbon versions 
would be selected if the material were to 
be welded . In the States, low carbon is 
pretty much a l l  that's ava i lable nowadays. 
The British BS970 specs for US grades 
304 L  and 3 1 6L are 303S2 1 and 3 1 6S l 5 ,  
respectively. 

RAD IO  CLOCKS 
Ross, M IOZAO 
I n  answer to a letter i n  Last Word , J u ly 
2 0 1 5 .  The antenna is s imi lar  to the ferrite 
rod antenna found in an ord ina ry LF/M F 
broadcast receiver, except qu ite a bit smal ler. 
As it is for use at fixed frequency (60kHz 
in the case of M SF) there is no need for 
variable tun ing components. 

Bel ieve it or not, it is possible to obta in  
rad io  controlled wristwatches - such as  the 
Casio Wave Ceptor. How they implement the 
antenna on those remains a bit of a mystery 
to me! 

Most rad io controlled clocks only 
synchronise with MSF once every 24 hours 
- in between synchron isations the t ime is 
ma i nta ined by an ord inary quartz osc i l lator, 
which should be stable enough to keep 
t ime to with i n  somethi ng in the region of a 
quarter to half a second a day. 

You should therefore find that most of 
the c i rcu itry of the radio controlled clock is 
s imi lar  to that of a standard quartz clock,  
but with the antenna and additional c i rcu itry 
to a l low synchronisation with MSF. 

David Wool ley, G3ZZF 
Robert Dancy's basic premise about the 
size of tuned c i rcu its is in error. These 
receivers a re typica l ly TRF designs using a 
resonant ferrite rod ( ie  an LC tuned c i rcu it) 
as the preselector and a quartz crysta l for 
the main selectivity. Datasheets a re easy 
to find on l ine. Although older devices, the 
datasheets for the AK2 l 2 4 and AK2 l 2 5 
give a more deta i led i nternal block d iagram.  

Phi l ,  GODOR 
Here's a l i nk  to a bri l l i ant site offering MSF 
atomic clock c ircu i t  boards 'free' to students 
and col leges. The board is 25 x 1 3  x 1 2  
and aeria l  60 x 1 3  (mm) .  It's not SOR but is 
certa i n ly ti ny. How they get simi lar c i rcu its 
i nto watches real ly is a mazing. 

http://www.ga lsys.co .uk/modu les/free
mod ules-for-students. htm I 

https://www.pvelectron ics.co.uk/i ndex. 
php?main _page= product_info&products _ 

id = 2  

D I RECTIONAL COU P LERS A N D  SWR 
BR I DGES 
M i ke Christieson, MOFCD 
In this a rticle the author mentions that in 
conventional m icrostrip d i rectional couplers 
the d i rectivity is l im ited . Readers m ight be 
interested in a s imple add ition that i mproves 
it sign ificantly. The reason for l im ited 
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d i rectivity is that there a re two coup l ing 
modes. Coupl ing between each l i ne and 
the ground plane is around 90 percent in 
the dielectric materi a l ,  whereas coupl ing 
between the two l i nes is around 50 percent 
in the materia l ,  the rest in a i r. This results 
in the effective d ielectric constant for the 
two modes being unequa l  and hence l im its 
d i rectivity. Designs can be 'optimised' ,  
I hesitate to use the word 'frigged' ,  but 
this results i n  unpredictable na rrow-band 
performance. This l im itation can be a lmost 
e l im inated by placing over the coupled l i nes, 
and i n  close contact, a smal l  section of the 
same d ielectric material from wh ich the 
coupler is constructed . This is rea l ised by 
a piece of PCB material with no copper on 
either side, extending beyond the l i nes by 
perhaps 1 5 %  and is s imply glued i n  place. 

The coupler is now rea l ly of buried 
microstrip construction and the d i rectivity 
m uch improved with very l ittle compl ication .  

Software s imu lation aids the design of 
these structu res considerably, For example, 
Sonnet Ute is ava i lable free (see 
www.sonnetsoftware.com) and,  a lthough it 
appears arduous to get i nto, is well worth 
the effort. 

GARDEN PARTY 
Patrick J Gray, GO HYT 
I was i nterested to see a photograph i n  
RadCom of  the RSGB President and Genera l  
Manager representing the Society at  the 
Queen's Garden Party at Buckingham 
Palace. And a fi ne looking pa i r  they look too' 

I was wondering whether the photograph 
should have been taken with in  the grounds 
of the Palace. I well remember in 1 992  
when I was i nvited to attend a Palace Garden 
Party as d istrict commissioner for Scouts 
representi ng the Sun bury & Shepperton 
d istrict, my letter of i nvitation came from the 
Lord Chamberla i n's Office and it categorica l ly 
stated that taking photographs with i n  the 
Palace and grounds was strictly forbidden .  
There were faci l ities for photographs to be 
taken,  but only on the outside of the Palace 
and then only street side. 

I am sure that that the top representatives 
of our  Society would not break the rules 
of the Lord Chamberla in 's Office. I can 
only assume that those rules have been 
somewhat relaxed si nce the t ime of my 
i nvitation. 

Please rest assured that we were very 

sensitive to the need to comply with protocol 

during our visit. I have to confess that we 

were surprised to find that camera phones 
were much in evidence throughout the 

garden in full view of Palace officials since 
we, also, were led to believe that there 
was a ban on photography. I suspect that 

this represents a practical compromise on 

the part of the Palace officials in that they 

recognise the desire for most invitees to 

have a personal photographic record of 

their attendance (a ban on which would be 

difficult if not impossible to enforce) and 
that this is tolerated in as far as it does not 

become intrusive. Graham Coomber, GONBI 

MAST HOIST ING 
Reg, G8VHI 
I read with interest the article on masts and 
hoisti ng systems. I spent 12 years i n  the 
Royal Air Force as an aerial rigger and have 
a few points readers may fi nd interesti ng. 

A gin pole is actua l ly an item that is 
attached to a mast a l ready i n  place to help 
raise another section of mast onto it. The 
correct term is a fa l l i ng derrick. The mast 
should not be at 90 degrees to the derrick! 
Otherwise when the mast gets close to 
vertical the derrick may a l ready be on the 
ground.  If there a re mu ltiple guy points a 
s l ight bend should be used on the derrick. 

Also the side guys on the derrick should 
be checked du ring ra is ing or loweri ng. The 
reason being that if you have an i rregu la r 
placing of guy points, the side guys can 
tighten or slacken off. 

I hope this helps. 

LIGHTHOUSE OPERATIONS 
Heather Stanley 
Stockport RS Contesters Group wi l l  be 
operating as G l50 from the East Lighthouse, 
Rath l i n  Is land , EU- 1 22 from 24th to 26th 
Ju ly, primari ly for the IOTA Contest. 

Operators: GOLZL, GOSYP, G3SHF, 
MODCG , MOT J U ,  M l PTR and M5KJ M .  

Q R P  CONSI DERATION 
Owen, 2 EOGBD 
The HF s ide very new to me and my i nterest 
is in QRP working. When making a CQ cal l ,  
is there a frequency for Q R P  operation? 
Some amateurs a re very nice and wi l l  make 
the effort to speak to a QRP station ,  others 
not so n ice. 
The G-QRP club recommends trying: 

CW: 1 . 836MHz, 1 . 843MHz, 3. 560MHz, 

7. 030MHz, (USA also uses 7. 040), 

1 0. 1 06MHz, 1 0. 1 1 6MHz, 1 4. 060MHz, 

1 8. 086MHz, 1 8. 096MHz, 1 8. 1 06MHz, 

The Last Word - Letters 

2 1 . 060MHz, 24. 906MHz and 

28. 060MHz. 

SSB: 3. 690MHz, 7. 090MHz, 1 4. 285MHz, 

1 8. 1 30MHz, 21 . 285MHz, 24. 950MHz 
and 28. 365MHz. 

U P  TO DATE 
Alan Nixon 
Having retired from work and now an OAP, I 
decided to dust off my radio equ ipment and 
return to active amateur rad io i nvolvement 
after many years of i nactivity my on ly 
i nvolvement having been the read ing of 
RadCom. 

I decided to visit websites for al l the 
latest news, local c lubs and associations, 
repeater groups, and other specia l ist user 
groups. However, if I was expecting to learn 
of the changes that had occurred d u ri ng 
my absence I was to be very d isappointed . 
find ing that many websites had not been 
updated for many years, c lubs that no longer 
met, ra l l ies that happened th ree years ago 
AG Ms that had been held months ago, 
repeaters that were going to be u pgraded 
two years ago etc . 

If organisations decide they need to have 
a website surely they a lso need to keep it up 
to date! The same goes for Facebook, Twitter 
and Yahoo pages. 

ALL KI N DS OF EVERYTH I NG 
Ray J Howes, G40WY 
Amateu r radio is about a huge number of 
people a round the world a l l  having fun -
doing what they l i ke doing best. 

Some do it by joi n i ng i nto nets, some 
chasing DX whi lst fighting pi le-ups,  others 
do it with hand held transceivers - keeping i n  
touch with their friends on the local repeater, 
some get involved with runn ing their local 
c lub .  Then there a re those who get the i r  kicks 
working through sate l l ites, bouncing signals 
off the Moon , bu i ld ing kits and a ntennas,  
or design ing thei r  own state of the art 
equ ipment. Others might be experimenting 
with m icrowaves, send ing messages via 
the latest cutting edge technology, us ing 
AM or CW, slow-scan TV - or fast scan TV. 
Some go fox hunting - no, not those cute 
brown furry thi ngs. These people hunt down 
hidden transmitters. Some m ight travel to 
some remote rock in the middle of the Pacific 
Ocean (usua l ly at their own expense), giving 
thousands of contacts to other amateu rs 
a round the world .  Some a ltru istic amateu rs 
give up their own time to show newcomers 
the ropes. 

These a re the majority and those that 
need to be remembered when we a re being 
annoyed by the odd one who tunes up in the 
m iddle of an on-going QSO or who seem to 
hog the local repeater. 

The world of a mateur rad io has someth ing 
for everyone and every conceivable 
temperament. I t  sure is a wonderful hobby 
and we are a thoroughly spoi led lot. 
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E L E C R A F T® 
KX3 

• H ig h  performa n ce receiver - top ten on Sherwood Li st 
• Tra n sverters for  2 m  & 4m ava i la b le  
• H F  & 6m with 1 OW output 
• The U lti mate porta ble 
• Options  ava i l a bl e  

• Kit or  fu l ly bu i lt 

PX3 
• H ig h  performa nce com pa n ion for KX3 

- . . 

54 � �-

., ____ -- I ------
ff 

- --

• Fu l l  colou r waterfa l l  and  spectrum d i splay 
• S ing le p lug & play operation 
• No PC, soundca rd, softwa re d rivers or  setu p 

req u i red 
• Fast sweep a nd excel lent sens it ivity 

Pr ices sta rt at £499.95 

KXPA l OO 
• Com pact u n it idea l  for both desktop a nd mobi le  u se 
• 1 OOW power a m p l ifier for  KX3 a s  mod u la r  kit 
• S u ita b le  for u se with most QRP rad ios 
• Q u iet and re l ia bl e  operat ion 
• Options  ava i la b l e  

Prices sta rt at  £699.95 



Th e A l l N ew E l ecraft K3 s 
Exc l us ive ly at Waters a n d  Sta nton 

E3il�oPe-� s H M Sro "E"" 

Opt ions  ava i l a b l e  
K3 S/ 1 00-Kit £2599 

K3S/ 1 00 B u i lt £2699 
K3 S/1 0-K £2049 

K3S/1 0 B u i lt £2 1 49 

• New h i g h  accuracy, h i g h  speed CW i n cl u d i ng SPLIT operation 
• Re-desig ned receiver audio output speaker section 
• Ultra-h igh performance receiver and affordabi l ity 
• 1 2m - 6 m  pre-am p  fitted as stan dard 
• Su itable for home and field use Pr ices sta rt at £2049 
• New soft touch VFO knob 

U pg rade you r  K3 to the K3s spec. synthes iser :£229 
Come and demo a ny radio  at W&S Eu rope's H a m  Store 

We have 1 2  operator posit ions and a contest g rade anten na fa rm covering a l l  
bands from 1 60m to 23cms. 

Wou ld you spend £ 1 OOO's on a ca r without test d rivi ng it? 



Come and visit our new S uperstore at Wessex House, Drake Avenue, Stai-

SPE 1 .3K-FA. Latest 1 60m-
4m 1 .5kW (700W on 4m) 

l ightweight Solid State 
ampl ifier with bui lt-in 

PSU. £21 99.95 or with 
Auto ATU. £2899.95 

SPE 1 K-FA. 1 kW 

1 60m-10m The Solid 
State HF ampl ifier that 

started it al l .  Compact, 
fully auto ( inc ATU) .  

£2499.95 

Acom 2000A. Fully 
automatic 2kW 1 60-1 0m HF 

Amplifier with built-in Auto
ATU. £4295.00 

- � ,, - ' . .,, - - - - - � 

Acom 1500. 1 60-6m 
1 .5kW Amplifier using 
4CX1 000A/8 1 68. Easy 
to use bar graph tuning 

display. £2599.95 

. -- .;; 
/ . _..;.. - - - - - .- (::1 • . ,n - -. � 

I - . · . -� 
SPE 2K·FA. 1 60-6m 2kW 
The ultimate Solid State 

2kW Amplifier with Auto 

ATU, multi-antenna 
sockets and more. 

£4299.95 

Acom 1000. 1 60-6m 1 kW 

Ampl ifier. Easy to operate 
with LCD message 
display. Acorn's best 
seller. £1999.95 (:X) -. ..- -

. 
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Acom 1010. 1 60m- 1 0m 

700W HF Amplifier 
using 4CX800A (GU74B) 
tetrode. £1299.95 

HAM RJD/O 'fRA1NING ACADEMY OPENING SOON 
F.OR FURTHER INFORMATION SEE: HamRadio.co.uk/trainingacademy 

-------- - . 

AlPIN 100 .· I - - ALPlN 200 :'A*; �- j0 
- - - - - . -Alpin· 1 00Mk1 1 1 .  1 60-1 Orn 1 kW 

HF ampl ifier. No nonsense design 

and beautifully bui lt. £2099.95 
1 I · ·-· __ _ , .. - I -· /": ·--·· _!. 

HF-Auto 1 .5kW PEP fully automatic ATU for QRO . . . £CALL 

AT-500 600W PEP Antenna Tuner . . . . . . . . . . . . . . . . . . . . . £439.95 

AT-2K 2000W PEP Antenna Tuner . . . . . . . . . . . . . . . . . . . £529.95 

AT·2KD Differential 2kW PEP Antenna Tuner . . . . .  £51 9.95 

AT·4K 2.5kW PEP Antenna Tuner . . . . . . . . . . . . . . . . . . . . £789.95 

BT-1 500A 

AT-SK 3.5kW PEP Antenna Tuner . . . . . . . . . . . . . . . . . . . .  £999.95 

BT-1 500A Balanced Antenna Tuner . . . . . . . . . . . . . . . . . . . . . .  £689.95 

PM·2000AM Power/SWR Meter . . .  . . . . . . . . . . . . .  £1 59.95 

New! SP-30H Communications Speaker . .... ... . .. . £1 89.95 

Palstar Dummy Loads DL-1 500 (1 .5KW) £1 89.95 DL·2K (2kW)£339.95 DL·SK (5kW) £429.95 
H F-Auto 

Alpin-200. 1 60-1 Orn 2kW HF 
amplifier. It's so a mazingly 

constructed inside you will want to 
take the l id off just to show it off. 

£3195.95 




