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Advanci ng amateur radio since 1 91 3  

2m Halo project 
A near-omnidirectional antenna 
for horizontal polarisation 
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IC-71 00 

The IC-7100 offers 100W on 
160m/6m, 50W on 4m/2m and 
35W output on 70cm. Not only do 
you receive a large touch screen 
display, but it is also 0-STAR 
ready and no SO card is needed. 

£999.95 

ICOM 

IC-7300 
The IC-7300 features an integrated wide frequency automatic antenna tuner 
making it ideal for field operation. The radio provides 1 OOW output power on 
H F/6m bands and 50W on 4m. instead of the conventional superheterodyne 
system ,  the IC-7300 utilises the RF direct sampling system - a first in an 
amateur radio transceiver. This technology is seen in Software Defined 
Radios and other radio equipment. RF signals are mostly processed 
through the FPGA (Field-Programmable G �ate Array), making it possible to 
eliminate physical mixer and filter devices and offer a high performance 
real-time spectrum scope in a compact body. £1049.95 
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lcom's H F/6m IC-7700 transceiver The IC-7851 is lcom's H F/6m 

has a 11 OdB dynamic range and 
+40dB m  3rd order intercept point. 
It also has two independent DSP 
units for better accuracy and 
reliabil ity. 

£5,495.00 

flagship transceiver. It includes 
a crystal clear LO, dual scope 
function ,  high res waterfall 
display and much more. 

£8,999.95 
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lcom's IC-9 1 00 is a H FNHF/UHF 
transceiver that includes 0-Star 
options. It offers 1 OOW output 
on all bands up to 2m, whilst on 
70cms you get a healthy 75W. 

£2,549.95 

K E NWOO D - WE ARE CURRENTLY THE UK'S TOP SELLING KENWOOD DEALER 

TS-9905 
---

-

The TS-9908 is Kenwood's 
flagship H F/6m ,  5W-200W 
transceiver that has dual TFT 
display, touch screen and 
more. £5,289.95 

TS-480HX 

Kenwood's TS-480HX is 
a H F  200W and 6m 1 OOW 
transceiver, which is also 
equipped with a CW memory 
keyer. £749.95 

TS-590SG 
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H F/6m, 100W transceiver that 
includes: DSP auto ATU 12V 
USB, TX/RX equaliser DSP, on 
screen CW decoder, tri-colour 
display and an extended digital 
I F  filter selection. £1,239_95 
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HYT E RA D M R  

I Hytera PD-685 
Portable DMR radio 

Compact DMR 
-.. handheld with U H F  

frequency range 
stretches from 400 
M Hz to 527 M Hz 

£329.95 

Hytera MD-785 
Mobile DMR radio 

70cm DMR mobile radio with 
digital and analogue dual 
mode capability for an ease 
of tranistion from 
analogue 

to digital. 

£349.95.._ __ _ 

Hytera PD-375 
Portable DMR radio 

I ntegrated antenna 
and supports the 
conventional DMR 
operation and i t  can 
also be operated as 
an analog radio. 

£189.95 

Hytera MD-655 
Mobile DMR radio 

Operated completely via 
the handheld microphon 
which contains all 
necessary buttons and 
also an LCD 
display. 

£289.95 
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FT-991 Transceiver 

The FT-991 is an all band 
HF - 70cm transceiver which 
includes System Fusion Digital 
FM capabil ity. It also features 
CW, AM, FM,  SSB along with 
d igital modes (Packet, PSK31. 
RTIY and C4FM). 

FT-1XDE Transceiver 
The FT-1XDE is a 2m/70cm 

m dual band digital transceiver. 

It features: built-in 
GPS, snapshot 

pi_.,11
function ,  scanning, 
built in  CTCSS/ W'lj�� DCS/DTMF, 

l'i 1266 memory 
channels a_nd smart 
navigation .  

FT-60E Transceiver 
The FT-60E is a dual 2m/70cm 

U H F  band transceiver. 
It is small in size, 
making it ideal for 
a brief case or car 

glove box. 
Not only does it 
provide wide 

receiver coverag 
but it has outstanding audio 
qual ity, high CTCSS/DCS flexibilit 
and a new emergency automatic 
identification (EAI)  feature for 
search-and-rescue work. 

FT-857D 
Mobile Transceiver 

The FT-857D is a HF - 70cm 
mobile transceiver and provides 
base station-type performance 
from an ultra-compact package 
that's ideal for mobile or 
external battery portable work. 

FTM-400XDE Transceiver 
Yaesu's 
FTM-400XDE 
is a 2m/70cm 
dual band 
transceiver that 
includes APRS, 

GPS, snapshot function, 
automatic mode selection, 

· 500 memory channels and a 
wideband receiver. 

FT-DX1200 Transceiver 
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Yaesu's FT-DX1200 is a H F/6m 
transceiver that provides up 
to 1 OOW on SSB, CW, FM, 
AM. It includes a 4 .3  TFT wide 
full colour display, a spectrum 
scope, an antenna tuner and it 
is USB capable. 

FT-DX3000D Transceiver FT-DXSOOOMP Transceiver 
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The FT-DX3000D is a H F/6m 
1 OOW transceiver, which 
incorporates down conversion,  
sharp edged crystal roofing 
filter technology, a 3.5" TFT 
screen display and compact 
housing. 
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Yaesu's FT-DX5000MP is a 
HF/6m 200W transceiver that 
doesn't just look great, but 
provides ultimate performance. 

Find out more at 
www.wsplc.com 

bhi 

Dual In-Line 
Noise eliminating device 

7W stereo/ 
dual channel 
DSP noise 

el iminating in-l ine module. 

£229.95C 
DESKTOP 

Base station s peaker 

1 OW DSP noise 
cancel l ing base 
station speaker. 

£179.95C 

Compact In-Line 
Noise elimi nating device 

Measures just 
125x70x37m m  
and is the latest 
DSP noise cancel l ing product 
from bhi. £179.95C 

NEIM-1 031 MKll  
Noise Elim inating Device 

DSP noise el iminating 
I n-Line module that 
improves speech quality 
in rad io communication.  

£149.95C 

RT SYST E M S  

H igh qual ity, 
easy to use radio 

programming I software and 
cables. 

WCS-05100-USB lcom ID-5100 Programming Software £42.95 
ADMS-4AU Yaesu FT-817 Programming Software £42.95 
KRS-V71 Kenwood TM-V71 Programming Software £42.95 

Call today to get the right cable for your rig 

WEST M OUNTAI N 

RigRunner 4004U 
Deliver up to 
40 amps total 
through 

4 outlets and includes a dual 
USB socket £84.95 

RigRunner 8012C 

12-way 12V Distribution 
Board with 2m cable. Over & 
under voltage monitoring with 
visual/audible alarm. 

£169_95 

RB/PR/CUSBDC 
USB supported rig to sound 
card interface 

RigBlaster Plug&Play 
Built-in USB 
to serial 
converter which provides 
T/R switching, CW keying 
and CAT/Cl-V rig control. 

(Adaptor Required) 
£114.95 

W21HY 

W2-EQplus 

Attatch directly to your m ic, 
transceiver or W2-Edge. 
EQplus audio Compressor 
with speech processor and 
downward expander. 
£349.95 

W2-lplus 

Send your rack or W21HY 
audio to one of three radios, 
whilst having the PTI, ampli
fier and speaker connections 
all ready to go with one 
switch. 

£229.95 

WWW.WSPLC.COM 
Waters & Stanton Ltd, Spa House, 22 Main Road, Hockley, Essex SS5 4QS 

I& 01702 206835 \\71 01702 204965 @ 01702 205843 � sales@wsplc.com 
W&S @ Jaycee, 20 Woodside Way, 

GTenrothes, Fife KY7 5DF (@ 01592 756962 

0 @wsplc © blog.wsplc.com () facebook.com/WatersandStanton �Waters and Stanton � jayceecoms@aol .com 



The StepplR 3 Element Yagi 
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This 3 element Yagi  covers all bands 
from 40m to 6m. On 40/30m the 
antenna acts as a rotary dipole. 
Boom: 4.87m 

Longest element: 1 1 .9m 

Weight: 23kg 

Power: 3kW 

The StepplR 2 Element 

This 2 element Yagi covers all bands 
from 20m to 6m. Fully adjustable to 
any frequency within the range. Also 
available with 40/30m driver option. 
Boom: 1 .44m 

Longest element: 1 0.97m 

Weight: 1 3.6kg 

Power: 3kW 

The BIG IR 
Here we have one of the best 
verticals that you can buy. It cov
ers all bands from 40m to 6m and 

measures 10.05m long. It is self 
supporting in winds up to 50mph. 

The DB-11 Mini Yagi 

Here is an interesting an
tenna. It has an 11 ft boom 
and the longest element 

\ is just 19ft in length. The 

antenna covers all bands 
from 20m to 6m. Fooward 

gain from 6.5 - 8.7dB and 

F/B from 15dB to 24dB. 

Mike K?IR, came up with a great idea 
in 2000. He designed an antenna that 
has adjustable elements inside an 
outer casing that permits optimum and 
continuous tuning throughout its range. 
Guaranteed low VSWR wherever you 
operate in any band . And a neat trick is 
that with the press of a button you can 
change direction through 1 80 degrees 
without the need to turn the antnna! 

The SOA-100 Controller 1 -. ... , __ � -·--. 
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Above is the SDA-100 controller. This 
item is supplied with each antenna. 
The antenna control cable is connect
ed back to this box. This eanble you to 
remotely tune the antenna fro optimum 
VSWR and gain. It also enables 1 80 
degree switching 

The Big Boys! 

�� 
There are some big antennas in the 
range so please check our web site for 
the complete range. 

Buying StepplR 
It has always been a wait for getting 
your StepplR antenna from the USA. 
Things are changing and we now aim 
to carry stock of the more popular 
items. CAI the time of this advert 
we are still working on the prices so 
please check our web site. 

HUS LT E R  BAS E  A N T E N NAS 

4-BTV 
Vertical Antenna 

Ultra stable and 
dependable 4 
bands vertical. 
Adjust frequency 
by adjusting 
tubing length, 
and even tune 
the traps for up 

£209.95 to 2MHz shift 

6-BTV 
Vertical Antenna 

6-band antenna 
will easily handle 

� full legal limit of 
power on SSB 
and CW. Bui l t  to 
last, uses thick 

••'--..lwalled heavy duty 
aluminiu m .  

£289.95 

HAN D H E L D  RAD I OS 

ID-51E Plus 
Other colours avai lable. 

It is a twin band 2m/70cm, 

£377.95 

D-Star handheld 
transceiver with built 
in GPS receiver, 
500 extra memory 
channels, dualwatch 
and automatic 
position reply (DV). 

FT-2DE 

Wide receiver 
frequency coverage. 
You have the IF::;;m.-,;m combined option 
of normal FM or 
Yaesu's digital 
Fusion. 

£333.95 

IC-VSOE 
Handheld radio 

2m handheld 
transciever with long 
battery life and loud 
audio. Select 5.5W, 
2.5W or 0.5W 
output. Enjoy built 
in CTCSS & DTCS 

£104_95 encode and decode 

Kenwood TH-D72E 
HF handheld transceiver 

2m/70cm handheld 
transceiver. I ncludes a 
GPS receiver, built in 
mini USB port, 1 OOO 
memory channels and 
dual recieve on the 
same band£426.95 

H E I L  

Pro-Set-6 
Headphones w/Boom Mic 

£154.95 

Combined boom 
m icrophone and 
headset with 
HC-6 element 
which has a wide 
frequency 

GM-Elite 
Hand Microphone 

GM-Elite contains 
two distinctly different 
high performance 
dynamic elements, 
available at the flip of 
a switch, £159.95 

PR-781 
BroadcasURecording Mic 

high quality 
END-FIRE 
dynamic 

cardioid microphone suitable 
for most High-End H F  
transceivers such as from 
Kenwood, !corn and Yaesu. 
£179.95 

HMM 

Microphone that 
detunes the internal 
resonance of the 
housing giving 
clearer sound. 

£84.95 

WS D RX-1 -M K3 

c:: WATsON Bi 
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� WIDEBAND� 
::_ SOR RECEIVER o 
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£99.95 

Ultra wide-band coverage SDR receiver 
with full coverage reception from 
1 OOKHz/2GHz. It has independent 
antenna inputs for shortwave and VHF/ 
U H F, also it has two micro USB slots for 

your computer and mobile phone. 

�� 
� 
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RSGB Matters 

www.rsgb.org .uk 

Change at the top 
When this reaches you, the transition between Presidents wi l l  be just a few days away and the process of handing over from the retiring General 
Manager to his successor wil l  be underway. Graham Coomber, GON B I ,  took on the role in May 201 2 fol lowing a period of change for the Society. 

He has brought sta b i l ity, experience and focus to Headquarters and the wider Membersh ip. As Cha i rman,  I have worked very closely with 
G ra h a m  over the past th ree years and found his professional ism a great asset to the Society. He has worked qu ietly but effectively with both 
the HQ staff and the many vol unteers, enha nci ng the stand ing of the RSG B both in the U K  and globa l ly. 

Whi lst ma naging day-to-day operations to ensure the Society breaks even each yea r, he has enabled the N R C  to develop, brought into being 
the two free RadCom supplements and enha nced HQ's professiona l ism on com m u n ications and outreach to the med ia .  

H is  tact and d ip lomacy ski l ls  have been demonstrated on  n u merous occasions i n  h is  dea l i ngs with Members, other related orga n isations 
and Ofcom .  He has forged excel lent working relationsh ips on many fronts . 

The recent h igh level of 'customer satisfaction' survey ratings for the va rious HQ functions is a testament to the work G ra h a m  has done i n  
reshaping the way that services a re del ivered . 

We wish G ra h a m  well in h is  reti rement and look forward to working with h is  successor Steve Thomas, M l ACB.  
Graham Murchie, G4FSG 
RSGB Chairman 

Steve Thomas, M1 ACB 
Although I 've been a volunteer with the Society 
since 2008 and an active radio a mateur for 
many more years, becoming General Manager 
and changing my long-term hobby into my 
career is something I 'm very proud to be doing. 
I'm very much looking forward to working with 
the staff at RSGB HQ and the wider team of 
volunteers, a l l  of whom a re as dedicated to 
supporting our Members and a lso protecting 
and developing amateur radio as I am.  

I 've spent the  majority of  my career in  the 
IT and telecoms ind ustry, with many roles in  m anagement, strategy, 
lead i ng internationa l  tea ms and projects . I 've a lso been part of the 
RSG B  Regional Tea m ,  su pporting radio a m ateu rs throughout East 
Angl i a ,  as well as Secreta ry of the Regional Cou nci l and a member of 
other Society groups and com m ittees. I ' m  sure I wi l l  need to d raw on 
all of this experience for the excit ing cha l lenges a head .  

Although my vol u nteer roles with the Society have taken a n  
increasing a mount of very enjoya ble t ime over recent years, I sti l l  fi nd 
some time to enjoy a wide range of a mateur radio activities including 
DX, contesti ng, hol iday is land activations and l icence tra i n ing with 
local c lubs .  I fi nd tra i n ing and supporting the recently-l icensed 
particu larly rewa rd ing, bu i ld ing on my experience of working with 
graduates, a pprentices and schools during various pa rts of my ca reer. 

The science of a mateur  rad io  has been an i m porta nt introduction to 
technical ca reers for m a ny people and a n  i nteresting technical  hobby 
for m a ny others. I 've seen for myself the excitement a nd curiosity that 
a mateur  radio has created a mongst the young people i nvolved in the 
AR ISS school contacts with Tim Peake, some of whom are a l ready 
becoming the next generation of radio a mateurs as  a d i rect result. 
I wil l be working with the Boa rd to review the Society's strategy, to 
ensu re that the RSG B works effectively to i ncrease awareness and 
u nderstand ing of  a mateur radio,  wireless science and its tech nologies, 
and a lso to m a ke the hobby accessi ble to everyone. 
I look forward to meeting and ta lk ing with you in  the near future. 
Steve Thomas, M lACB 

Changes to Wireless Telegraphy Regulations 
On 24 March,  Ofcom a nnounced changes to Wireless Telegraphy Regulations to al low them to be enforced agai nst Radio Frequency 
I nterference (R FI )  from a pparatus that is in service, which they have not been a ble to do u nti l  now. 

Ofcom consu lted on the draft in January 20 1 5  a nd the RSGB and others made comprehensive replies. The announcement is 
backed by a Statement that goes i nto detai l  a bout the effect of the new Regulations a nd why a l most a l l  the suggestions submitted by 
ourselves and others have been omitted. 

Ofcom's Statement is at http://stakeholders.ofcom .org. uk/consultations/u nduei nterference/statemenV 
The new Regu lations can be found at http://www. legislation.gov. uk/uksi/20 1 6/426/made 

In essence, where it is esta blished that u ndue i nterference is being caused, a nd the sufferer has done what they reasonably can 
to a l leviate it, Ofcom can serve a notice on the user of offending apparatus requiri ng them to stop using it within 28 days. Where a 
safety of life service is affected, the notice ca n have immediate effect. 

The EMC Committee wil l  be discussing with Ofcom what the words 'undue interference' a nd 'has done what they reasonably can 
to a l leviate it' mean foyadio a mateurs, i n  the context of these new regulations. 

Before offending apparatus can be brought back i nto use, the new regulations require that it be restored to have the same level of 
emissions perm itted under the EMC Regulations when it was placed on the market or taken into service in the European Economic Area. 

While the new regulations apply to a wide range of apparatus, some that are of most concern to radio amateurs are, u nfortunately, 
not covered . For example, the new regulations do not a pply to apparatus that is covered by the present Radio and Telecommunications 
Term inal Equi pment Regulations, although these are significantly changing in April and we wil l ,  of course, keep Members i nformed. 

The RSGB welcomes the general purpose of the new Regulations but we have reservations a bout their effectiveness. 
The EMC Comm ittee wil l be compi l ing questions for Ofcom a bout the new Regulations, and Ofcom wil l  be providing an article for 

next month's RadCom. Any points you wish to be considered should please be sent to emc.chairman@rsgb.org.uk as soon as possible. 

May 2 0 1 6  



ORM Wanted 
A Deputy Regional Ma nager is required for Leicester a nd Rutland,  District 

1 3 1  Region 1 3  East Midlands. If you have some time to spare, are keen to 
develop amateur radio, are wil l ing to work as part of a team and live local ly, 
then the Regional Manager would l i ke to hear from you .  J im, GOEJQ takes 
over the role of Region 13 Regional Manager on 23 April and can be contacted 
by email to rml3@rsgb.org. u k  or on 0750 006 1 306 or 0 1 522 880 1 78. 

Exam Question 
Writer's Seminar 
The RSG B a nd Roger, MORBK would l i ke to 
thank M a rtin Lynch for a l lowing the Question 
Writers sem inar  to take place in the Ham 
Radio Tra in ing Academy, situated a bove the 
M L&S showroom. The session was a great 
success with those ta k ing part pra is ing the 
sta ndard of the faci l ities. 

QSL Matters 

Amateur radio 
survey 
The fi ndings of the Amateur Radio Survey 
that was undertaken at the end of last year 
have now been analysed. They will i nform 
the Board's review of the Society's strategic 
vision and goals. A sum mary wi l l  be given at 
the AGM and appear in the J u ne edition of 
RadCom. A presentation of the key findings 
wi l l  be made avai lable to affi l iated clubs. 

This month at the bureau ,  we're a l lowing ourselves a very brief moment of celebration ' All i ncoming 
cards go through 3 basic stages, holding, sorti ng and despatch ,  with smal ler stages in  between .  For 
as long as anyone can recal l ,  and in common with other busy IARU bureaus, the time it takes for a 
ca rd to a rrive at the bureau and be sent to the sub-manager has been between 3-4 months, subject 
to seasonal variations. A reduction in the time that cards are held before sorti ng means that this time 
is now bei ng reduced by up to one month and will result i n  Members receiving their cards qu icker. 

Decid i ng what is a gen u ine  cal lsign and what's not makes lots of extra work for the bureau 
and our experience is that the n u mber of untracea ble cal ls is growing. Around two th i rds of a l l  
errors w e  find a re for S S B  contacts and the rema i nder CW ( no i nfo o n  data QSOs is ava i lable) .  
Some a re obvious m ista kes, but others a ppea r del i berate, suggesting a r ise in p i racy d u ring the 
last 2-3 years. All Mem bers can help us  by ensu ring logged calls a re correct and by ensu ring 
that any persona l secondary calls a re l isted on  the RSGB data base. 

For a nyone considering com puterising old log books and then paper QSLing, u ploading to 
Logbook Of The World or C lub  Log is  a real cosVtime savi ng a lternative. It's often a great way 
to get that e lusive awa rd you've been chasing. Too often we see Mem bers sending vol u mes 
of cards for qu ite old contacts, only to see many returned later as u ncollected , non-mem ber, 
or Si lent Key. A good example is G3T-V Sub M a nager, N igel ,  G3TXF who has begun sca nn ing 
h is  persona l collection of 500,000 + paper cards, for electronic storage (and recyc l ing) . 
I nterestingly, he's uploaded a l l  of h is 986,043 QSOs and now has 340 ,507 contacts 
confirmed e lectronical ly. 

Sub ma nagers often report d ifficu lties in contacting Mem bers to advise them of cards 
waiting or due for recyc l i ng. If you have cha nged you r  ema i l  add ress in the last 1 2  months, 
please check you r  deta i ls  on the RSG B Membersh i p  database by logging onto the website. 

We a re pleased to welcome Andy Hook, G M 7G DE, as the new vol u nteer for G M4-8 Series 
cards. O u r  thanks go to Tom Wyl ie ,  G M4FDM the retir ing manager and for h is help,  in ensu ring 
a smooth tra nsition.  For deta i ls ,  see RSG B website. 

Strategic review 
The Board is embarking on a review of the Society's strategic vision and goals 
and a Member with group facil itation ski l ls is sought to work with the Board a nd 
others during the process. Please contact the General Manager via email  to 

gm .dept@rsgb.org.uk if you are a ble to assist. 
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New trustees 
The RSGB sponsors HF DXpeditions to 
the rarer countries through a fu nd that 
is supported each year from proceeds of 
a raffle that is held at the annual  RSGB 
Convention,  as wel l  as i ncome from 
legacies a nd donations. 
The Society wishes to put on record its 
thanks to Col i n  Thomas, G3PSM who is 
stepping down as a Trustee of the fund 
after 1 9  years, and to welcome two new 
trustees - Martin Atherton, G3ZAY and 
Gordon Rol land,  G3USR. 
Detai ls of the fund are at http://rsgb.org/ 
main/operati ng/hf-dxpedition-fund 

Bid to Host YOTA 2017 
The RSGB Board is del ighted to 
a n nounce that the RSGB has been 
successfu l with its bid to host the 20 1 7  
You ngsters o n  the Air gathering. I t  will 
be held in the summer of 2 0 1 7  a nd the 
RSGB looks forward to working with the 
IARU Region 1 Youth WG Chair, Lisa , 
PA2LS as plans are made for this event 

NI newsreaders 
In the GB2RS report of the April edition 
of RadCom, it was suggested that there 
were no news readers in Northern I reland 
or in the Isle of Man. The GB2RS Manager, 
G3VBA, would l ike to apologise for the 
error as there are a number of excellent 
news readers in Northern I reland, some 
of whom have been reading the news 
for many years. There are, however, no 
news readers yet on the Isle of Man. 
Apologies to a l l  those news readers in 
Northern I reland, and our grateful thanks 
for their service to the amateur radio 
community. The good news is that since 
the erroneous report, a new news reader 
for Northern I reland has come forward to 
join the existing team. 

New RCF partnership 
The Radio Com munications Foundation 
( RCF) and the UK Electronics Skills 
Foundation ( U K ESF) have a nnounced a 
partnership to promote RF engineering 
at un iversities. A com petition will be 
open to students at U KESF partner 
u niversities who complete RF and 
communications-related final year 
projects. It wi l l  launch with the support 
of some U KESF company partners 
ahead of the next academic year, with 
detai ls to be publ ished later in the 
spring. See http://com msfoundation. 
orglprojects-2/u kesf-rcf-partnersh i p/ for 
more information . .  

7 
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Meeting with Ofcom 
Representatives of the Society met with Ofcom last month . Su bjects d iscussed incl uded how the Society and Ofcom could work more effectively 
to tackle reports of EMC,  i m plementation of the WRC- 1 5  agreement to harmon ise the spectrum a l location at SM Hz and progress with l icence 

re-va l idation. Ofcom reported that, due to the com missioning of a new IT system ,  there would be a pause in the revocation process unti l  later 
in the Spring. Further deta i ls  a re on the RSG B website under the 'RSG B Notices' ta b.  

Congratulations Errata Building the ECC 
To the following Members whom our 
records show as having reached 80 or 
50 years' continuous Membership of the 
RSGB. 

Apologies to Geoff Darby, G7GJU whose 
callsign was incorrect in the April issue of 
RadCom. 

Are you an active member of a RAYNET group 
and interested in helping promote the role of 
amateur radio in emergency commun ications? 
The Emergency Com m u n ications Committee 
(ECC) is being enlarged to make it easier for 
committee members to keep in touch with the 
RAYNET membership in  their area . There are three 
vacancies: the North of England , the Midlands 
and Northern Ireland . 

80 years 
Mr J D Wightman 

50 years 
Mr R Sykes 
Mr R M  Jones 
Southgate ARC 
Mr R B  Heaton 
Mr M J Peake 
Mr F Bilke 
Mr J Elliott 
Mr A Wickham 
Mr R C Whattam 
Mr S Haseldine 
Mr M A  Hall 
Mr B Cushing 
Mr R Soifer 

ZLlAH 

G3NFV 
G3NKL 
G3SFG 
G3UGX 
G3UIJ 
G3UZD 
G3WFK 
G31AZ 
G8ACQ 
G8EBM 
GM81EM 
MODJQ 
W2RS 

Exam Group 
volunteers 
Following the transfer of responsi b i l ity of 
amateu r  l icence exa mi nations to the RSG B  the 
Examinations G roup is looking for volu nteers 
to join the G roup.  Ideal ly, volu nteers wi l l  
have a Ful l  Licence and experience in 
rad io commun ications technology i n  some 
professiona l ,  educational or  em ployment 
capacity. Full deta i ls a re at http ://rsgb.org/ 
m a i n/a bout- u s/vol  u nteer i  n g-for-th e - rsgb/ 
exams-group/ 

Where possib le Comm ittee mem bers w i l l  
be expected to  meet with the  RAYN ET groups 
in thei r a rea and attend the zonal meetings 
organ ised by RAE N .  The ma in  activity is to 
fac i l itate the un ification of RAYNET however 
you may be asked to a nswer questions related 
to emergency com mun ications or pass them 
on to someone who can a nswer them.  

If you a re  interested , please contact 
Peter Thomson,  G M l XEA, by ema i l  to 
ecc. cha i rma n@rsgb. org. u k 

The RSG B would l i ke to welcome to the RSGB fa mily the following new Mem bers who have joined their voice to ours 
and are helping to keep the RSGB strong. 

Mr G Ridley, 2EODVI 
Mr R Sindall, 2EOETD 
Mr S Haigh, 2EOFGM 
Mr R Heslop, 2EOHES 
Mr M Simonsohn, 2EOHVE 
Mr T Benson, 2EOXTV 
Mr M Panchal, 308038 
Mr L Di Girolamo, GOLMM 
Mr T Aldridge, G3PJQ 
Mr A Parker, G4AXN 
Mr N Davenport, G4EOX 
Mr A Mcconnachie, G7RRJ 
Mr I Jukes, GWlMNU 
Mr D R Catleugh, GW8YDR 
Mr M Minzoni, IW4DXK 
Mr N Takahashi, JE8KKX 
Mr J Cantor, KlZN 
Mr A Johnson, KD7VDG 
Mr P Gorczycki, MOHTP 

Mr N Clark, MOHZO 
Mr A Kalisz, MOIGA 
Mr M O'Connor, MOMKO 
North West ARC, MONWC 
Mr A Leggett, MONWK 
Mr R Hathaway, MOOPR 
Mr P Hanman, MOPZR 
Mr A Blackmur, MlBIK 
Mr R Argent, M 1 EGP 
Mr C Hemingway, M3DKW 
Mrs P Dixon, M3PKD 
Mr K Furlong, M6BPB 
Mr T Hill, M6EPU 
Mr R Sansom, M6EYO 
Mr J Poriyath, M6FVM 
Mr G Wardell, M6FXH 
Mr L Ulvenmoe, M6GBL 
Mr E Thresher, M6GQG 
Mr P Hunter, M6GQP 

Mr P Collier, M6GQZ 
Mr J Tranter, M6JDT 
Mr M Towle, M6MHT 
Mr S lies, M60WC 
Mr J Baggott, M6PVP 
Mr D Howden, M6WCZ 
Mr J Unwin, M6WIX 
Mr G Szabo, M6YUL 
Mr K Florence, M6ZBS 
Mr A Maiden, M6ZTD 
Mr K Payne, MD61UH 
Mr N Prentice, Ml6NTP 
Mr J Welbourne, Ml6RWW 
Mrs A Hazel-McGown, 
MM6YWF 
Mr W Horobin, MW3TGX 
Mr L Horobin, MW3UFN 
Mr J Nicholas, MW6EEJ 
Mr 0 Hopkin, MW60RH 

Mr D Gardner, MW6ZKZ 
Mr G Zenger, N2GZ 
Mr L N Horne, N2NY 
Mr R Blair, RS307641 
Mr P Hall, RS307649 
Mr M Higham, RS307668 
Mr M Potts, RS307681 
Mr M Dyer, RS307740 
Mr K Ring, RS307741 
Mr P Blagden, RS307758 
Mr M Willis, RS307780 
Mr A Allen, RS307828 
Mr A Hutchinson, RS307830 
Mr M A Norrell, RS307834 
Mr M Kaczmarek, RS307835 
Mr K P Taylor, RS307879 
Mr M Wells, RS307891 
Mr M Marshall, RS307892 
Mr D Jappy, RS307896 

The RSGB wou ld like to welcome back the following Members who have rejoined the Society. 

Mr R K Hampson, 2EOSON 
Mr S H B Montgomery, 
210SHM 
Mr D A Douglas, 2MOAZC 
Mr R Cotterell, 2WORDD 
Mr P Pollock, El8JT 
Mr G Gerard, FSBEG 
Mr F Beesley, GOEYJ 
Mr D R Moore, GOFZH 
Mr N Brook, GOKIY 
Mr G T Greed, GOLCQ 

Mr A Goldstraw, GOPSH 
Mr N W Taylor, GORUF 
Mr G Skupski, GOVMA 
Mr M J Buckland, GOXAE 
Mr D W Dixon, GlDCG 
Mr A Adams, GlEGZ 
Mr M G  Halloway, GlNRF 
Burton ARC, G3NFC 
Mr A F Smyth, G3XNE 
Dr R G Scaife, G4ALH 
Mr I Bontoft, G4ELW 

Mr D S Restall, G4FCU 
Rev J McKae, G41LA 
Mr P J Hodgkinson, G41PB 
Mr A Tapp, G4MTQ 
Mr R J Briggs, G4YJB 
Mr T Hunt, G6MEW 
Mr D F Brain, G7RUJ 
Mr C R Blackmur, G8FHN 
Mr C G Miller, G8KVO 
Mr C Bonnett, G80TE 
Mr T G Main, GM4DCL 

Mr P M  Jones, GW4PJQ 
Epsom Scouts RG, MOESG 
Mr B Chalmers, MONBA 
Mr N Q Berrie, MONQB 
Mr M Reeve, MOPTO 
Mr A Snelson, MOWAV 
Mr J H Green, MlJHG 
Mr P J Brindle, M3PMO 
Mr S L Collis, MSSLC 
Mr D McCarthy, M6BYK 
Mrs N J Sinclair, M6TLD 

Mr D Williams, RS307907 
Mr S Robottom-Scott, 
RS307908 
Mr R Burton, RS307918 
Mr A Kirkpatrick, RS307921 
Mr L Pullen, RS307950 
Mr J Hill, RS307959 
Mr D Wadman, RS307986 
Mr R Meeking, RS308012 
Mr M Golding, RS308015 
Mr J Ali, RS308028 
Mr J Allen, RS308040 
Mr R Holland, RS308054 
Mr D Takayama, SMOUDH 
Mr P Rentsch, VK3FPSR 
Mr P Hartwell, VK6GX 
Mr C Olheiser II, W7AIT 
Mr C Allen, W9CCA 
Mr W Milton, WG90 

Mr P Dallas, MIOPFD 
Mr J Sinclair, MIOZSC 
Mr S J Henry, MISUTC 
Mr P C  Clutton, MW3GWP 
Mr RLF Coomber, RSl 78146 
Mr P Jules, RS183998 
Teldan Info Systems, 
RS196674 
Mr L Sheldon, RS302046 
Mr S G Kirk, RS35594 
Mr M Lindgren, SK2AT 
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IOTA Directory 
1 '1'1 Edition 
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Edited by Roger Bal ister, G3KM A and Steve Telenius-Lowe, PJ4DX 

�-------, ____ ,... ..... --
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== 

If you are not aware of the Islands on the Air (IOTA} award programme, this book explains this 
fascinating and hugely popular activity. Simply put, the book aims to provide the most comprehensive 
guide to the programme and much more besides. 

The IOTA Directory contains the complete, official listing of IOTA islands but is much more than just 
a simple list. There is much more besides with details of the latest IOTA Honour roll, Golden List, etc. 
The IOTA Directory provides everything you need to participate in IOTA, from lists of islands, grouped 
by continent, and indexed by prefix through to application forms and masses of information and advice 
for island hunters, award applicants and DXpeditioners alike. Also included in the colour section there 
are fascinating reports of several IOTA operations from palm tree l ined 'Coetivy Island' south of the 
Seychelles, the much cooler 'Melvi l le Island' in  the Canadian Arctic, through to the remote 'Antipodes 
Island Project' that took place amongst the penguins in New Zealand. 

If  the simple act of collecting QSLs from around the world hasn't appealed before. The multitude of 
islands and the fascinating IOTA programme laid out in this book wil l  change your  mind. The IOTA 

Directory is a must have if you are already involved or simply just i nterested. 

Size 21 Ox297mm, 1 28 pages ISBN: 9781 9 1 01 9321 1 
Non Members' Price: £11.99 
RSGB Members' Price: £10.99 
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Schools contact the International Space Station 
On 5 March, people gathered at Builth Wells high 
school to watch the ARISS QSO with Tim Peake 
on the international space station. 

Bu i lth Wells H igh School invited th ree 
other local schools to take part in the once
in-a-l ifetime event. Also present were Jeremy 
Cu rtis a nd Susan Buckle from the UK Space 
Agency a long with the RSG B Representatives 
Mike Jones, 2EOM LJ and Wi l l  Davies, 
2WOWOD from the Youth Comm ittee, Region 
7 Manager J i mmy Sneddon, MWOEQL and 
RSGB President John Gou ld , G3WKL. All of 
the RSG B representatives were busy ta l king to 
pupi ls a nd staff a bout amateur  radio and how 
they could get their l icences. 

There had been a lot of bu i ld up to the 
event on Saturday with pupi ls doing space 
themed work as wel l as work about i nterviews 
a nd had made a video of their questions (and 
expected a nswers). The pupi l 's work was 
featured on a wal l .  

A lot of work was put in by the Brecon a nd 
Radnorshire ARC and by ARISS who were 
busy there hours before the contact setting u p .  
T h e  ARISS team consisted of Carlos, G3VH F 
( radio) ,  Ph i l ,  MODNY (sound) , Frank,  MOAEU 
(graph ics), Noel , G8GTZ (audio stream) 
G raham,  G3VZV (camera ) ,  John,  G 7ACD 
(camera ) ,  Alex and, of cou rse, Ciaran ,  MOXTD 
who was the main  speaker for ARISS.  The 
team used a lot of tracking software to find 
out where the I SS was and when the AOS a nd 
LOS were a nd used a TS-2000 with two beam 
antennas mou nted on John,  G7 ACD's mast. 

At the time of AOS, Becky Bowen, 
2WOYLL (main operator) ca l led, "G B l SS 
this is G B4 PCS sta nd ing by for a scheduled 
contact, over". Un iq uely to Powys, there 
was an  instant reply from Ti m ,  wh ich hasn't 
happened in a UK ARISS contact before. As 
the pass went on, he became clearer a nd 
clearer and around 1 0  pupi ls managed to 
pass messages. As Tim was about to go from 
the horizon, Becky wrapped the contact u p  
and said good bye. J ust before this though 
the crowd cheered to show their a ppreciation 

to Tim for giving up his time to ta l k  to the 
schools. After the QSO Jeremy Curtis and 
Susan Buckle from the UK space agency took 
a q uestion a nd answer session which lasted 
35 minutes. The audience thoroughly enjoyed 
themselves throughout the event especia l ly 
during the c l imax, which of cou rse was when 
the team managed to ta l k  to Tim .  

Becky who made the contact has the 
fol lowing words to say about the amazing 
experience. "On the Friday before the contact 
with Tim I was fee l ing qu ite confident, I didn't 
rea l ise how big this event was going to be. 
On the morni ng of the contact I was feel ing 
very nervous to be standing in front of a l l  those 
people a nd a lso to be speaking to Tim Pea ke. 
It was an honour a nd privi lege to speak to Tim 
and to be able to do the contact with Powys 
Schools. It wouldn't have been possible to do 
it without Ada m  who is the cha i rman of the 
Brecon and Radnor ARS and a lso the team 
at ARISS."  

In Essex 

I n  conclusion, the event was very 
successfu l especia l ly when we heard Ti m's 
voice. I t  was truly mesmerisi ng! I 'd l i ke to give 
my than ks to AR ISS for a l l  the work they d id 
as wel l  as Brecon a nd Radnor ARS. 

A thoroughly enjoyable morning was had 
by a l l .  
(Wi l l  Davies 2WOWO D, youth@rsgb.org.uk) 

Although there are no plan ned contacts with Tim Peake from Essex, that hasn't stopped 
local amateurs from helping schools to engage with the ISS a nd amateur radio. A smal l  team 
from Essex Ham helped pupils, staff and parents at St M ichael's School in Leigh-on-Sea , to 
tune in to the downl ink  of two AR ISS contacts. Pupi ls have been taking part in Tim Pea ke's 
Space Seeds experiment, and the opportunity to hear h im l ive was a perfect fit with the 
school's existing studies of space and the ISS. 

The event received coverage for a mateur radio in the local press, and St Michael's School 
has si nce made use of the RSGB Youth Video to stimulate interest in amateur radio. Pete, 
MOPSX from Essex Ham is a STEM Ambassador, a network of volunteers a ble to work with 
schools to help encourage a greater understanding of science, technology, engineering a nd 
maths. 
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Equipment 
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The Rig Guide Second Hand 
Edited by Steve White, G3ZVW Trade-in 
What should you pay for a second hand radio? 

The Rig Guide is a unique publication that sets out to answer the question 'what is the right price for this 
radio?'. What wil l you get for a radio if you trade it in or try to buy or sell it on an online auction site? - The Rig 
Guide provides the answer. 

The Rig Guide continues to define the prices of amateur radio equipment in the UK, ful ly updated and covering 
more than ever before The Rig Guide is rightly one of the most popular amateur radio books around. 

If  you are planning to buy or sel l  any amateur radio equipment you should not be without The Rig Guide. 
The book begins with tips for buyers and a guide to sell ing and trading. There is a handy guide to sel l ing on 
ebay and even tips on how to avoid getting lumbered with stolen gear. The Rig Guide contains a l ist of the 
abbreviations used in the descriptions and an explanation of them all. Amateurs trust RSGB reviews and a 
ful l  list of RadCom reviews since 1 990 is included and when piece of equipment was reviewed by RadCom it 
is highl ighted on the l isting. 

The Rig Guide isn't l imited to popular commercial amateur radio transceivers but also covers receivers, 
scanners and l inear amplif iers too. You' l l  f ind extensive lists of past models from Acom to Yaesu ,  with over 20 
manufacturers l isted in-between, including lcom, TenTec, Kenwood, etc. We're not just talking about current 
models either and you will even find details on the many Chinese manufacturers. DSP isn't forgotten either 
with a dedicated section on the equipment available. Overall The Rig Guide contains details of around 400 of 
pieces of amateur radio equipment covering HF, VHF & UHF. Each item is described in an easy to understand 
listing that covers its main features, band coverage etc. with a photograph of the equipment. 

Knowing the worth of any piece of equipment means you can easily cover the cost of The Rig Guide with just 
one purchase or  sale. Selling or Buying, you need a copy of The Rig Guide, don't be at a disadvantage - buy 
a copy today! 

Size: 2 1 0x297mm, 96 pages ISBN:  9781 9 1 01 9302 0 

Price £5.99 post free (UK only) 
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Mesh operators meeting planned 
An i n it ial  meeti ng for a l l  those interested in Broad ba nd-Ha mnet, a system of d igital 
com mun ications on the amateu r  microwave bands, wi l l  be held on 22 May at Crawley 
Amateu r Radio C lub ,  Hut 1 8 ,  Ti lgate Recreationa l  Centre, Ti lgate Forest, Crawley. 

The organ isers hope to attract attendees from across the country. There wi l l  be 
presentations, demonstrations a nd open discussions. 

Please contact Ted ,  G4ELM , v ia email  to B BH N . Event. 2 0 1 6@gmai l . com to receive a 
copy of the agenda and to let h im know if you plan to attend . 

Lundy DXpedition 
A DXpedition to Lundy Island (EU-1 20) wi l l  take place from 2 to 7 May by three 

mem bers of the Virtual ARC from Kent. Mark,  GOGQT, Keith , MOKJA and Nigel ,  GOGDA 
wil l be using the club cal lsign MXOVRC as /P. The island has no grid electricity and 
uses generated power between 6am a nd midnight, the u nits being switched off during 
the night to rest them and the three i ntrepid amateurs. Three stations wil l  be using 
a variety of aerials and running SSB, data & CW on the 10 to 80m bands. QSL is by 
eQSL. www.qrz.com/db/mxOvrc 

Cluster net is growing 
The SouthWest Cluster 950 Net is currently runn ing on Sunday evenings across 
GB7 AA, GB7BS, GB7 J B, GB7SD, GB7DR and now GB7KT joined the network 
recently. The D M R  net is on Slot2 Ta lkgroup 950. GB7CW is in the fi nal stages of 
esta blishing their new i nternet link, GB7MJ (Romsey) is due to join very soon and 
GB7ED and one other repeater are due to join the network in late Spring. 
The SouthWest Cluster operates independently of the Phoenix and BrandMeister 
networks. As the 950 net is sti l l  experimental ,  a vote is currently running on the 
Bristol 70cm Repeater Group Facebook pages to get user feedback on the timings 
of the network. If you do not use Facebook, feel free to d rop Mat, G7FBD an email 
with your suggested slot via http://gb7bs.com/index .html.  

Bath University Exam Successes 
Fol lowing well -received ta l ks at the 
Trowbridge and City of Bristol c lubs 
on the RF Studies carried out at Bath 
U n iversity, Prof Cathryn M itchel l  
decided to give a m ateur radio a 
try. Six of her PhD students a lso 
joi ned in and a l l  have now passed 
the Foundation and I ntermediate 
exa ms.  Most of the students took 
part in the Bath Bu i ldathon in  
January bu i ld ing the Kanga Acorn 
11 SOR and others bu i lt G-QRP C l u b  
Sudden receiver kits i n  their home 
cou ntries over the Ch ristmas brea k.  Cathryn and her students represent no fewer than six 
nations, a truly international c lass! Thanks to Ph i l ip ,  MOPH I ,  Lewis, G4YTN and Dan,  
MOTG N for helping with tuition, assessments and invigi lation .  Some of the new 2 E0s a re 
now conti nu ing their studies in Bath a i m i ng to sit the Advanced exam in J u ly. The photo 
shows Cathryn (second from the left) with her team ,  less Sam Lo who was not a round for 
the group photo by Steve, GOFUW, lead instructor at the Bath Radio Classes. 

Harn Bay 
Ham Bay is a free ads service for amateurs to sell a nd buy their surplus equipment. It 

is located at www. hambay.uk. This service is being provided by Adrian Lane, 2EOSDR. 

Mills on the air 
This year, Mil ls on the Air takes place on 1 4  

a n d  1 5  May, with detai ls  of participating 
stations at www.g4cdd. net 

Cambridge & District Amateur Radio 
C lub wi l l  be running G BOCMW from 
Cattell 's Windmil l ,  Mil l Road,  Wi l l ingham 
CB24 5 U U .  The M i l l  has external seating 
and a tea room with the radio operating 
within the Mi l l ,  which is accessed via 

steps.Contact Ian ,  MO HTA, 0744 304 
6045 

Leicester Radio Society wi l l  be 
operating G B2WWM from Wymondham 
Windmi l l ,  Butt La ne, Wymondham 
LE14 2BU.  There's a tea room serving 
everything from snacks to main meals 
plus assortment of small shops. Contact 

John, GOIJ M ,  07939 1 2  1 132. 
Eight years ago Dutch amateurs took 

part at a Pumping-station in the Northeast 
of Groningen and their participation has 
grown every year. Last year stations from 
Belgium a nd Sweden joined in making 
it a tru ly international event. P B 1 6 MILL 
wi l l  operate from the De Eendracht mi l l  
at Gieterveen in the Northeastern part of 
Drenthe. Details at www. pd6mi l l .com. 

Cars with masts 
Twenty five used ex BBC loca l radio cars a re 
being sold on behalf of the BBC by Ca mbridge 
Broadcast. These un its have a professional 
techn ical  i nsta l lation of a pneu matic mast. The 
veh ic les a re a l l  Peugeot based on either 806 
or 807 models and ages range from 2001 to 
2006. Most have techn ica l battery fit outs 
with spl it charging from engi ne, and external 
ma ins in puts, with 1 9" equi pment racks, 
and audio mon itoring. For deta i ls see http:// 
cambridgebroadcast.comNehicle/bbc-rad io-ca r/ 
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New Nepalise amateurs 

The photo shows just some of the 45 new rad io amate u rs i n  Kathmand u ,  Nepa l .  Kathmandu 
now has two FM repeaters, one of wh ich is connected to the internet, I R LP node n u m ber 
5 5 1 1 and W6KTM-R Echo l i n k  node n u m ber  46 1 694. Their  tutor, 9 N l S P  is on the left of the 
photo. For more information visit www.qsl . net/9 n l sp 

241 GHz QSO 
There was an error in the report last month of the fi rst UK contact on 241 G Hz between 
G8CUB and GOFDZ. The world record is actually l 1 4.4km in a contact between WA lZMS 
and W4WWQ back in 2008. Apologies for the error. Details of various distance records 
of interest to the radio amateur can be found at www.ok2kkw.com/dxrecords. htm#76g 

Digital survey 
Leicestershire Repeater Group recently carried out a survey into 
users views on Digital FM.They received results from 20 people, 
including some non-members of the repeater group. 15 were in 
favour of implementing a digital voice facility with 10 favouring 
GB3CF (2m) and 1 1  already had some digita l FM equipment. Of 
those who have digita l facilities there was quite a mixture with 7 
having Yaesu Fusion equipment, 5 lcom D-Star, Motorola 2 and 
3 did not specify. Some had more than one variety of kit. 

All respondents are thanked for their input and the many useful 
comments. As a result of the information the LRG Committee have 
decided to implement a Yaesu Fusion dual mode repeater (analogue 
and digital FM) on GB3CF, subject to the necessary approvals. 

GB3LEU synth problems 
The Leicestershire U H F  Beacon,  GB3LEU, was switched off on 24 
February to investigate spurious emissions that were being produced 
by the synthesiser stage of the transmitter, which uses a design based 
on the LMX254 l IC .  It is not known how long it wi l l  be out of service. 
If anyone has experience of this particular chip and has cured the 
problem of spurious outputs or has no problems with it, LRG would 
appreciate any information. Please contact Geoff Dover, G4AFJ on 
01455 823344. 

EMF 201 6 
Electromagnetic Field is 
a non-profit U K  camping 
festival for those with a n  
inquisitive mind o r  an interest 
in making things: hackers, 
artists, geeks, crafters, 
scientists and engineers held 
on 5 to 7 August at Loseley 
Park, Guildford . 

A temporary town of 
more than a thousand l i ke
minded people enjoying 
a long weekend of tal ks, 
performances, a nd 
workshops on everything 
from blacksmithing to 
biometrics, chiptunes to 
computer secu rity, high 

a ltitude bal looning to 
lockpicking, origami to 
democracy and onl ine 
privacy to knitting. Details 
and tickets can be found at 
www.emfca mp.org/ 

Kenwood UK VH F challenge 
The a im of the Kenwood U K  VH F Cha l lenge is to work as many large locator squares during 
2 0 1 6  on 2m and 6m as poss i b le .  For example ,  one point for a QSO with JOOl and one point 
for 1 0 9 1  and so on.  All modes are a l lowed but not the use of repeaters, sate l l ites or  other 
re laying. 

Provide a simple l i st of your QSOs with station worked , ba nd,  t ime and locator sq uares in 
either a M S  Word , text or spreadsheet fi le  to M a rk Haynes, MODXR by email to ma rk. haynes@ 
u k .jvckenwood .com by 14 January 2 0 1 7 .  

There w i l l  b e  a trophy and prize for the winner. 
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RAOTA net 
Laurie, G2BUP a nd Fred, G6YUY 
were both present on a recent Radio 
Amateurs O ld Timers Association 40m 
net, a nd they a re both 1 00 years old!  
Fred turned 1 00 in February a nd Laurie 
in March.  

RAOTA seeks to keep a l ive the 
pioneer spirit a nd traditions of the past 
in today's amateur radio by means of 
personal a nd radio contact, whi lst being 
mindful of a ny special needs. 

BYLARA at ral l ies 
British You ng Ladies Amateur Radio 
Association (BYLARA) members wi l l  
be in attenda nce at the Village at War 
event in Tilford on 7 and 8 May. They 
look forward to welcoming members 
a nd friends. 

Col l i ns radios 
The European Col l i ns Col lector 
Association (CCAE) is 6 years old. With 
261  members a l l  around the world, the 
website has news, technical a rticles in 
English ,  French and Ita l ian a nd articles 
a bout Col l ins radios. See www.ccae. 
info There are nets on Saturdays on 
7 . 1 65 M Hz at l la m  local Paris time 
a nd on Thursdays on 1 4 . 263MHz at 
3pm local time in Paris. 

JARL 90th Ann iversary 
Award 
To celebrate its 90th anniversary, 
JARL has several awards avai la ble 
for contacts between 1 2  June 20 1 5  
a nd 1 1  J u ne 2016 .  Applications must 
arrive by 31 December 2016 .  There 
are awards for contacts with Japa nese 
amateur stations with 9 different 
prefixes, 9 different cities or ku of 
Japan, 9 d ifferent Guns of Japa n, 9 
d ifferent prefectures of Japan or with 
90 d ifferent amateur stations. Detai ls 
at http://tinyur l .com/hmeg9rk 

70cm net 
North Bristol ARC run a 70cm net on 
Su ndays from 1 900 - 2000UTC. The 
net is operated in association with 
the Bristol 70cm Repeater Group on 
G B3BS (RU68). Members a nd non 
members are most welcome, as are 
newly licensed operators. A wide range 
of subjects are discussed, some not 
radio related at a l l .  
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Al i nco D R-73 5 E  dua l  band mobi le 
The A l inco D R-735E is a fu l ly  featu red dua l  band VH F/U H F  mobi le  rad io with a 
fu l l  co lour LED d isplay using 1 0  standard colours plus 6 colour memory chan nels 
to let you assign d ifferent colours for d ifferent functions. For exa m ple,  you 
can designate one colou r  to the right VFO and a d ifferent colour to the 
left VFO or add them to memory so you ca n see at a gla nce 
which memory ban k  you a re using.  

The rad io has fu l ly  independent keys and controls 
to a l low true dual-band operation ,  i t  a lso features 
a remova ble front panel that ca n be remotely 
mou nted . Fu l l -du plex receiver enables s imu lta neous 
TX/RX with i n  1 44/440 M Hz bands as well as V/V and 
U/U receiver capab i l ity. Fully independent freq uency, 
aud io level and squelch knobs for right and left VFOs 
make it seem more l i ke operating two mono band 
radios rather than a dua l  band transceiver. It is a lso 
computer programmable with free software ava i lab le 
for download .  

T h e  radio w i l l  sel l for £269.95,  
see www. nevadaradio.co . u k  for more i nformation .  

Digita l a ud io fi lter modu les 
SOTABEAMS has introduced a range of d igital audio fi lter modu les. LASERBEAM mod ules 
can be used to make sta nda lone audio filter u n its or as a h igh-performance add-in for existing 
equi pment. Digital fi lters have near perfect characteristics; compa red to ana logue audio filters; 
they have better shape-factors, better stop-ba nd atten uation and less tendency to 'r ing'. 

There a re three d ifferent versions: Genera l  pu rpose, CW and SSB fi lter; CW/DATA, wide 
and na rrow CW filters; SSB: wide and na rrow SSB fi lters. All the modu les have an on-board 
overload LED to help in using them . LASERBEAM mod u les with the na rrow CW filter option, 
incorporate provision for a tu n ing LED to make them even more usefu l .  

The filter modu les have been optim ised for battery use, d rawing just 30mA a n d  using a 
supply from 5 to 1 4  volts. As the mod u les a re ready-bu i lt , us ing them is easy: just con nect 
power, audio in and out and a 'wide-na rrow' switch .  SOTABEAMS even carries a handy filter 
integration kit .  

See www.sotabea ms.co . u k  

R Fi nder i ncl udes coverage maps 
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The R Finde r Worldwide Repeater 
D i rectory is a stead i ly growing 
worldwide repeater d i rectory 
incl ud ing I R LP, Echo l ink ,  Al lStar, 
DStar, MotoTRBO and even 
Win l i nk  information .  There are ,  
cu rrently, over 1 7 5 cou ntries 
in the di rectory. Access to the 
World Wide Repeater D i rectory 
is provided by any version of the 
R Fi nder smartphone apps on 
Andro id ,  iPhone and i Pad/i Pod 
Touch , by su bscription. 

Tha nks to Cloud R F.com,  
R Finder wi l l  now have coverage 

maps for a l l  repeaters on ea rth . The resu lt ing KMZ files a re viewable in Google Earth on 
Windows and Mac (th rough web. rfinder. net and routes. rfi nder. net) , on Android and iOS 
versions of R Fi nder. The Windows and Mac versions a l low mu lt iple coverage maps viewable 
s imu ltaneously. Visit http://su bscribe. rfi nder. net for fu l l  deta i l s  

h u p R F  
Dave, G4 H U P  h a s  told RadCom that 
the trad ing name has become hupRF. 
This is now a fu l l  t ime busi ness and 
wi l l  conti nue to provide qua l ity prod ucts 
for the experimenter and bu i lder of 
RF modu les. A l l  previous prod ucts 
wi l l  conti nue to be su pported, and 
i nformation wi l l  be accessi ble via the 
new website at http://h upRF.com 

A new prod uct has been released 
at the same t ime - an u pgrade kit for 
the DA 1 -4 H L  distribution ampl ifier to 
convert it to the 8 channel version - the 
DA 1 -8 U .  Deta i ls  can be found on the 
website. 
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I C-7300 transceiver ava i lab i l ity 
There has been huge i nterest across the globe a bout the I C-7300 
H F/50/70MHz transceiver si nce it was shown for the fi rst t ime at the 
Tokyo H amfa i r  i n  2 0 1 5 .  

S i nce the prel im inary pre-release brochure ,  information has been 
scarce. However, learn has released a production sched u le  for this model 
and stock shou ld be ava i lab le from authorised learn UK a mateur rad io  
dealers d u ring Apri l  with a suggested reta i l  price of  £ 1 049.95 ( i nc VAT) . 
A US version has been demonstrated at various dealers in the U K  by Chris 
Rid ley, G8GJC from learn U K. 

This new model has a h igh-performance real-time spectrum scope 
and em ploys a new RF d i rect sampl ing system .  The IC-7300's real-ti me 
spectrum scope provides top-level performa nce i n  resolution ,  sweep 
speed and dynamic range. Whi le  l isten ing to received audio,  the operator 
can check the real-ti me spectrum scope and q u ickly move to the i ntended 
signa l .  The combi nation of the rea l-time spectru m  scope and waterfa l l  
function i m proves the q ua l ity a n d  efficiency o f  H F  operation. 

The new R F  d i rect sa mpl ing system employed by the I C-7300 rea l ises class leading R M D R  ( Reci procal M ixing Dyna mic Range) and Phase 
Noise characteristics. In addit ion, the I C-7300 has a la rge touch screen colour TFT LCD, convenient m u lti-function d ia l  knob, automatic 
antenna tuner, voice recorder function and more .  The I C-7300 is a revolutiona ry com pact rad io that wi l l  excite H F  operators from beginners 
to experts. 

A review by Peter Hart ,  G3SJX wi l l  appea r in a forthcom i ng RadCom . 
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New Antex Soldering Station 

Turbolog4. 1 2  now ava i lable 
Tu rboLog4. l 2 is the latest of  the yearly u pdates of  the Station Management 
Program and is ready for i m mediate download from the Tu rbolog website at 
www.turbolog.de 

The new features includes i ncom i ng Packet spots a re tightly related to 
the DXCC database, which is computed right from the content of the user's 
logbook. The user can decide on m issing countries, bands, modes or ba nd
slots bei ng ma rked in  conspicuous colours of his choice. This makes it easier 
to spot a missing band point, which cou ld be ga i ned from working a particu lar  
i ncom i ng spot. 

The BAN D M ASTER pl ug- in from VE3 N EA has a lso been i ntegrated that 
offers a graph ical d isplay of Packet spots on the frequency axis, i nd ivid ua l ly  for 
a l l  bands. In the cou rse of the interaction between TL4. l 2 and BAN D M ASTER 
the user ca n decide on spotted ca l ls being ma rked in  a definable colour if they 
were logged before . F ina l ly  a new SPLIT button was devised . Being eq u i pped 
with +/- buttons a l lows the fastest transition from transceive i nto the spl it  
mode. 

A ful I I ist of new features i n  T L4 . 1 2  can be read on the N EWS page of the 
Tu rbolog website. 

A new six-piece Soldering Station from 
Antex features a Hot A i r  Rework too l ,  two 
nozzles, a station ,  a 50 watt soldering i ron 
that goes from room tem perature to 450°C 
in 55 seconds and a safety stand.  

accidental burns. Va rying replacement tips 
and i rons are ava i lab le  sepa rately. 

The station is priced at £249.98,  
see www. antex.co. u k  for deta i ls .  

This station gives the  user the  capab i l ity 
of su rface mount rework, the salvaging 
components or heat shri n k  on to wires 
using the 700W hot a i r  rework too l .  It  has 
a variable temperatu re control between 
1 00 and 500°C and comes with two 
nozzles.The LED d igital d isplay ind icates 
mains and i ron power. 

A 50 watt penci l - l ike so ldering i ron has 
a 2 . 3 m m  bit and has a temperatu re range 
of 200-450°C. It a lso features a close to t ip 
sensor for fast temperature feed back a nd 
s i l icone heat-resistant safety cable to avoid 
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AO R AR- DV1 
D i g ita l Vo i ce 
Rece ive r  

The AR-DV1 is a new receiver 

from Japanese company AOR. 

It is unl ike anything they have 

produced before. AOR describe it as 

'The first software defined receiver of 

its kind to receive and decode virtually 

ALL popular digital modes'. In reality 

it is a marriage between a Software 

Defi ned Radio (SOR), a s u p e rhet 

receiver and a computer, all bu i lt into 

a package that has a front panel the 

size of a standard car rad io. 

PHOTO 1: The distinctive looking AOR AR-DVl. 

The AR-DVl a rrived well packaged and 
protected . Along with the receiver you get 
a ma ins power su pply, a 60cm telescopic 
a nten na with a B N C  plug, a 4G B SDHC 
memory ca rd and a printed 68-page 
operating manua l .  

T h e  pa i nted steel housing o f  t h e  receiver 
( Photo 1 )  is a d istinctive two-tone off-wh ite 
and beige colour, with a powdery blue trim 
on the front. On the unpa inted steel back 
pa nel (Photo 2)  there a re sockets for l 2V DC 
power in put, antenna ( BNC),  and 3 . 5 m m  
jacks for an  extension speaker a n d  FM 
d iscr iminator output. On top there's a gri l le  
for the loudspeaker and underneath fou r  feet. 
The front feet incorporate fold-out extenders 
that ea n raise the front of the receiver by 
33mm.  This ti lts the receiver up by 1 0° .  The 
sides of the AR-DV l  have threaded holes, so 
the receiver can be mou nted to a bracket. 

111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
PHOTO 2 :  T he uncluttered back panel. 

That just leaves us with the most 
i nteresti ng pa rt of the outside - the front 
panel . On the left there a re rota ry controls 
that incorporate press buttons. These control 
on/off/volume and squelch . Beneath them is 

a 3 . 5m m  jack for headphones. N ext comes 
a mu l tifunction monochrome LCD d isplay 
(not touch screen) .  Beneath it is a m icro 
USB socket for computer connection and a 
socket for an SD/SDHC memory ca rd . Then 
comes the n umeric keypad and associated 
keys, which a re i l l uminated. Fina l ly the 
rota ry tu n ing control, with i l l u m i nated up 

Table 1: AOR AR-DVl specification (from AOR). 
Size (mm) :  l 78(W) x 2 1 5(0) x 50(H )  
Weight: l .5 kg 
Frequency range: 1 00kHz- 1 300MHz 
Ana logue modes: A M ,  F M ,  Synchronous AM 

Digital modes: 
Power supply: 
Audio power: 
Sensitivity: 

Memories: 

( Low and High), USB, LSB ,  CW 
See Table 2 .  
1 2V D C  (nominal ) ,  750mA 
l W  
Below 1 8M Hz,  0 . 7 lµV typical 
1 8- 1 300M Hz, 0 .32µV typical 
2000 (in 40 banks) 

and down buttons 
above it .  

The power un it 
suppl ied with the DVl 
was a pl ug-top l i near 
type, with a ferrite 
core c l i pped on at the 
rad io end of the DC 
lead .  The power un it 
was eq u ipped with a 
Continenta l European 
2-pin plug and came 
screwed into a 1 3-

DC12V 

a m p  adapter. The overa l l  effect was to make 
the power un it protrude 89mm from the 
su rface of a socket. At 480 grams it was a lso 
q u ite heavy, that meant it tended to d roop. 
I am informed by AOR that this power u n it 
has now been replaced by a smal ler, l ighter, 
switch mode type. 

I nside 
Removi ng the top cover reveals a si ngle 
PCB ( Photo 3), populated with su rface 
mount components. Several modu les a re 
ind ivid ua l ly screened .  But that's not the 
end of it, because the u nderside of the PCB 
(Photo 4) is a lso populated with components .  
I have on ly  one comment to  make a bout the 
qua l ity of construction of the AR-DVl . It's 
very n ice. 

As rega rds receiver a rch itectu re ,  the fi rst 
e lement is an automatic attenuator, fol lowed 
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by a bank of ba ndpass filters and prea mps. 
Below 1 8 M Hz the AR-DVl works as a d i rect 
conversion Software Defined Rad io, with 
the bu lk  of the work carried out by a Field 
Programmable Gate Array ( FPGA) , a Reduced 
Instruction Set Computer ( R ISC) and an  
AMBE chip to  handle decod ing of the d igital 
voice modes. From 1 8M Hz to 1 80 M Hz it 
works as a double conversion superhet, with 
IF frequencies at 393 M Hz and 3 1 M Hz.  
Above 1 80 M Hz it becomes a triple conversion 
su perhet, with the fi rst I F  at l . 7GHz. 

At a l l  freq uencies the demodu lation uses 
SDR techn iques, so reception of any mode is 
possi ble, see Table 2. The receive bandwidth 
ca n be set as requ i red , and digital noise 
reduction and a notch filter a re avai lable. As 
you wou ld expect, there a re nu merous user 
configurations. The colou r of the backl ight 
of the l iquid crystal d isplay can be changed , 
the receiver has a clock, a ca lendar, an a larm 
function, a timed digital recording function 
and numerous other facilities. Memories can PHOTO 3: Topside of the PCB in the AOR AR-DV l .  

be tagged with a l phanu meric characters and 
orga n ised into various banks .  CTCSS and DCS 
a re supported , and a descram bler for inverted 
voice transmissions is i ncluded . 

N ow, having mentioned the things that 
the AR-DVl is capable of, it's only right that 
I mention the th ings it isn't. I t  doesn't resolve 
DAB or DRM (some stations a re d igital voice, 

aren't they?) .  Neither does it resolve the sou nd 
from d igital television. On VHF FM broadcasts 
it would be n ice to see the station ident on 
the screen ,  but it doesn't decode the RDS 
signa l .  Neither does it support Tru nk Tracking. 
A faci l ity I would have l i ked to have seen is a 
video output, so that the d isplay can be seen 
on an external monitor. From this I concl ude 
that the designers were given a brief to design 
a product capa ble of receiving all the common 
digital voice communication modes and that's 
exactly what they d id .  

Remote control of the AR-DVl is v ia  a USB 
l ink  to a computer. Software is not suppl ied 
but the protocol is s imple, so those with 
progra m m i ng experience should fi nd it easy PHOTO 4: The underside of the AR-DV l PCB. 

to write their own util ity. Software is ava i la ble 
on l ine ,  but cu rrently the choice is l i mited. 

On a i r  performance 
One of the first things I d id after powering the 
receiver on was check the firmware revision. This 
is d isplayed at the moment of switch-on, but 
disappears after a few seconds. The AOR website 
informed me that a newer version was avai lable. 
Downloading the ZIP fi le was straightforwa rd, as 
was unzipping it and transferring the relevant file 
to an SD card . Having pl ugged the SD card into 
the socket the fi rmware updating proced ure was 
sim ple and went without a h itch. The SD card 
is a lso used for audio recording and memory 
backu p/restore. 

On VHF/U H F  I found the automatic d igital 
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voice mode detection worked wel l .  The modes 
I was able to mon itor were D-Star, D M R  and 
Fusion. You can switch to a dedicated mode, 
but automatic detection invariably switched to 
the correct mode i n  an i nstant and the qual ity 
of the audio was fine. 

On HF SSB and CW I found the sensitivity 
to be adequate and the readabi l ity of signals 
good . There are na rrow and wide 'brick
wa l l '  filters for both CW and SSB. Rotati ng 
the tuning knob ( it has detents, so you can't 
spin it) was a chore for someone accustomed 
to spinn ing a tuning dial  but, if you are 
accustomed to channel ised operation, I 'm 
sure you wi l l  feel at  home with i t .  On SSB a nd 
CW there was an annoying cl icking from the 

Review 

loudspeaker whilst rotating the tuning knob . 

I rrespective of the tuning step the cl icking was 
the same vol ume,  but it wasn't present at a l l  
frequencies. It wasn't noticea ble at  H F, but 
it was quite pronounced between 1 40 M H z  
a n d  l 70M Hz. With t h e  antenna unplugged 
there was no cl icking whi le tuning, suggesting 
a strong nea rby station was causing the 
problem whi le the synthesiser locked onto 
each new freq uency. Th is  was confirmed 

Steve White, G3ZVW 

steve. g3zvw @ gmail .com 
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by us ing the receiver  some m i l es away, 
where the problem did not occur  u nt i l  
a h a n dhe ld  tra nsceiver was  keyed u p  
n ea rby. I t h i n k  th is  i s  t h e  k ind  o f  prob lem 
that could be fixed by a fi rmware u pgrade ,  
to  momenta ri l y  m ute the receiver wh i le  the  

synthesi ser  locks to each new frequency. 
A l l  the p ress buttons a re tact i le  a n d  

need a fi rm press t o  operate, b u t  not so 
ha rd as to m a ke the receiver move across 
the desk .  

The aud io q u a l ity from the i nternal 
loudspea ker  was 
d i sappoint ing .  I t  

Cl<MTAL.MOOE ..-oOTH """" VAllOOS COllPA l18Ll VOCODER AR-OVt VCMCE Ol!COOING m ight be a d ecent 
q ua l ity speaker with 
a su bsta nt ia l  magnet, 
but i t  isn't mounted i n  
a proper hous ing .  The 
a u d i o  q u a l ity was much 
better when us ing an 
externa l  loudspea ker, 
and if you p lug in stereo 
headphones you w i l l  
f ind t h e  DV l receives 
FM broadcasts i n  
stereo. 

O.ST .. 12 5kH..r. ...... 0 
AUNCO DtOITAL 12 511.Hz EJ-47 {\0leem.OO.l'IE) l\MBE 0 
YAOUDIGITAL 

12 5kHz V'1)- AMBE•2 0 
12 5kHz VOicefR moot x 
8 25kHl NOf+.ENCRYPTEO AM8E•2 0 

O.CITAL CR 
62!W.Kl: ENCRYPTED AM8E•2 x 
11 25kHl REGULAR MOOE NON-ENCRYPTED AM8E•2 0 

REG<JWl MOOE ::MG<IH. �IN01• l•I) AMBE•2 0 
.... ENCRYPTED x 

"''""""" x 
1 2 5kH..r. x 
625kHl dPMR"8 AMBE•2 0 

OPllR 6251\H.r. llER > AM8E•2 0 
l1ER 2 x 
11ER 3 x 

6 2511.H..r. & 12 5kHL  PHASE 1 NOHCICRYPTEO ... , 0 
P25 PHASE I ENCRYPTED x 

Record i n g  received 
PHASE 2 x 

TIER > NON-ENCRYPTED AM8E•2 0 
ENCRYPTED AMBE•2 x 

.... ,, ..... l1ER2 NOH-ENCRYPTED AM8E•2 0 
ENCRYPTED AM8E•2 x 

T1ER 3 lRUNKONG AMBE•2 x 

TABLE 2: AOR AR-DVl digital modes (from the Operating Manual).  

a u d i o  to the SD ca rd is 
a one-button operat ion .  
I n it i a l l y  I experie nced 
prob lems with th is ,  but 

RALLIES & EVENTS 

Members of the RSGB Regional Team wi l l  be 
present with a booksta l l  at the rallies this month 
marked with an RSGB d iamond. 

1 MAY 
DAMBUSTERS HAM FEST � Thorpe Camp M useu m ,  Tattersha l l  Thorpe, Fii'd} near Coningsby, Lincolnsh i re LN4 4PE.  

The venue is a l l  on one level and doors open 
at l Oam.  Admission is £3 and includes entry into 
the museum. Hot food wi l l  be ava i lable in addition 
to the NAFF I .  This is main ly  a n  outdoor rally but 
some l im ited space is available indoors with a sma l l  
charge for tables. More i nformation b y  e m a i l  to 
tony. nightingale@yahoo.co .uk  

1 -2 MAY 
SHANES CASTLE STEAM TRACTION RALLY 
CASHOTA 
Shanes Castle, Randalstown Rd , Antrim BT41 4NE.  
Including a CASHOTA station operated by Ballymena 
ARG. Fami ly attractions, catering, disabled facilities, 
car parking, accessib le by public transport. Contact 
H ugh Kernohan ,  G IOJ EV, 02S 25S7 1 4S l .  

2 MAY 
DARTMOOR RADIO CLUB RALLY (.;\ Tavistock College, Crowndale Road, Tavistock, Fis:Jd1:i Devon P L 1 9  SDD.  

':J The venue has free car parking as wel l  as 
d isabled fac i l ities but please note there is no talk-in 
station. Doors open at 1 0 . 1 5/10.30am and admission 
is £2. There wi l l  be trade stands, a Bring & Buy and 
special interest groups. Catering is available on site. 
Contact Roger Hann,  2 EORPH on 01S22 S40 723, 
or by email to 2EORPH@gmai l .com. 

S MAY 
3 5th LOUGH ERNE AMATEUR RADIO RALLY riJ� SHARE Centre, Lisnaskea, Co Fermanagh, RS�} Northern I reland BT92 OEQ 

Doors open from l l .  l 5am to 4pm with 
d isabled visitors gain ing access 15 minutes earl ier. 
There wi l l  be trade stands, a Bring & Buy, car boot 

area, flea market, special i nterest groups, an RSG B 
bookstal l ,  a l icensed bar and catering. Lectures wi l l  
form part of the day's activities and there wi l l  be a 
prize d raw. Camping is avai lable.  More information 
from M ichael Clarke, M5MTC on 02S6 S62 1 436 
or by email  to mi5mtc@learc.eu . [www. learc.eu ] .  

1 5  MAY 
NEWTON-LE-WI LLOWS ARC RALLY - CANCELLED 

1 5  MAY 
LAM FEST rd'.i\ Elescar Heritage Centre, Wath Road, Elsecar, Rs<3} Barnsley S74 SHJ 

Doors open for traders at 7am and tables are 
free of charge. The public gai n  access at l Oam and 
admission is £2 .  Al l  monies raised wi l l  be donated 
to the Yorksh i re Air Ambulance. Further deta i ls from 
Ian O'Donnel l ,  MOIOD on 0 1 9 1 604 0255, 074S 
2 1 2  3223 or sales@hamradio-shop.co. u k. 

2 1 -22 MAY 
DAYTON HAMVENTION® 
Hara Arena, Dayton, Ohio, USA. ,.,<;\ There are large car parks as well as transport Fis(;} to the event from various locations. The 

venue also has disabled faci l ities. Doors 
open at Sam. There wi l l  be trade stands and a 
huge flea market as well as special interest groups 
and an RSGB bookstal l .  A lecture programme wi l l  
take place each day. There are  multiple catering 
outlets and fami ly  attractions on site. US exams are 
ava i lable and there is a raffle.  Deta i ls  by emai l  to 
international@hamvention.org. [www.hamvention.org]. 

2 1  MAY 
ROCHDALE AND D ISTRICT ARS S U M M ER FLEA 
MARKET I N DOOR SALE 
St Vincent de Pau l 's, Caldershaw Rd, off Edenfield 
Rd (A6SO), Norden, Rochdale OU 2 7QR 
Doors open 1 lam-3pm, 10.45am for disabled visitors. 
Ta lk  in with S22 on 2m ( 1 45. 550MHz) and entry 
is £ 2 . 50 with those under 12 free. Coffee, tea, 
soft dr inks and food avai lable. Traders can set u p  

AOR informed m e  that the S D  card needs 
to be a maxi m u m  of 3 2 G B  and formatted 
FAT 1 6  or FAT3 2 .  As soon as I formatted 
the card I was u s i ng to FAT3 2 it  worked . 
Record i ngs a re a utomatica l l y  na m ed with 
a s i m p l e  seq u ence n u m be r, OOO, 001 etc . 

Concl us ions 
T h e  AR-DV l  is a smart ,  capable receiver 
b u i l t  to the very h ighest sta ndards .  
Depe nd i ng on whe re you a re com i n g  from 
it  i s  e i ther  (a )  a d igital  voice receiver that 
a lso does other th i ngs, or (b) a wideband 
genera l coverage receiver that a l so does 
d i gita l voice.  I t h i n k  both viewpoi nts have 
merit .  T h rough fi rmwa re u pdates i t  shou ld  
be  poss i b le  to  keep it u p-to-date with new 
modes.  N o  doubt fi rmwa re u pdates w i l l  
a l so provide n ew fac i l i t ies , i m provements 
a n d  bug fixes. 

I wou l d  l i ke to tha n k  Waters and Sta nton 
for the revi ew sample  and Frederic Col l i n  
o f  AOR i n  J a pa n  for h i s  co-ope ratio n .  The 
AR-DV l  is  ava i l ab le  from W&S, priced 
£ 1 1 99 . 9 5 .  

from Sam .  Pitches £5/pitch o r  £ 1 0/pitch and table. 
Further detai ls  from Dave, G3R IK  on 0 1 706 633 
400 or by emai l  to rally@radars .me.uk 

22 MAY 
BLACK COUNTRY RADI O  RALLY MARK 2 
Partway Lifestyle Centre, Newbury Lane, Oldbury, 
West M id lands B69 l H E.  
The venue is 1 mi le  from ju nction 2 of  the M5.  
Doors open at l Oam and the admission is £2.  A 
raffle wi l l  be drawn at 2pm.  

22 MAY 
33RD DUNSTABLE DOWNS RC ANNUAL AMATEUR 
RADIO CAR BOOT SALE 
Stockwood Park, Luton 
All the usual faci l ities. [www.ddrcbootsale.org) . 

22 MAY 
BROADBAN D HAMNET M EETING 
A get together of BBHN Mesh Operators and those 
i nterested in this system of digital communications 
on the amateur microwave bands has been arranged 
at Ti lgate Forest Ree. Centre, Hut l S ,  Ti lgate Forest, 
Crawley, West Sussex R H l  1 9BQ. For detai ls and 
an agenda contact Ted ,  G4ELM via BBHN.  
Event. 201 6@gmai l .com. 

2S MAY 
26th WATERS & STANTON OPEN DAY 
22 Ma in  Rd, Hockley SS5 4QS 
Doors wi l l  be open from l Oam to 4pm with free 
refreshments for visitors. Reps from the major 
manufacturers wi l l  be in  attendance as well as the 
local clubs, Chelmsford ARS, Thames ARG and Essex 
Repeater G roup.  The presentation of the Region 1 2  
C lub of the Year plaque (and bottle of bubbly) w i l l  
take place d u ring the day. There wi l l  be  several 
ta lks i ncluding Nigel Booth,  MOCVO on antennas 
and M u rray N i man ,  on 5G Future telecoms and 
amateur radio. New equipment wi l l  be on display 
from lcom, Kenwood & Yaesu . A charity raffle with 
good prizes in  a id of the British Wireless for the 
Bl ind Association wi l l  also be held.  

May 2 0 1 6  





20 

Feature E nte r i ng the RSG B 
1 44/432 M Hz 

I an, 2EOIJH i nvited me to participate 

i n  the RSGB 1 44/432M H z  contest 

with the Capel Battery Contest 

Group from their cl iff top site at Capel 

le Ferne. 

I a rrived at the site on Friday afternoon and 
was shortly joi ned by I an ,  2 EOIJ H .  The bright 
spring sunshine was rather deceiving, as the 
keen breeze was decidedly ch i l ly. 

The first job was to erect the tra i ler  tent 
that Ian  had towed onto site, this was to be 
for the ?Ocm station. After completi ng that 
we used the t ime whi lst waiting for Trevor, 
G6ALJ to a rrive to tow out the towers and 
open up the secu re storage to release the 
other req u i red kit. The first to be erected 
was one of the 2 m  a rrays. This was a four 
over four - four, four-element stacked Yagis 
mou nted on a 30 foot scaffold pole mast. 
The pu rpose of this a rray is to provide a 
broad lobed bea m that wou ld be used to 
work local and semi loca l stations. 

J ust as this was completed and gin ned up 
i nto the a i r, Trevor joi ned us.  In short order 
the on-site La nd Rover was fired up and used 
to tow out two more towers, one more for 2 m  
a n d  the other for ?Ocm (and possibly 23cm) .  
We a lso towed out a nother tra i ler tent, this 
one to house the 2m station .  Trevor then had 
to d isa ppea r off on other duties. 

One of the benefits of having an ex WW2 
gun battery as an operating site is secu re 
storage. A rather deceptive smal l  open ing 
reveals an underground complex that is more 
spacious than the average 3 bed sem i .  The 
fl i pside is that access is via a vertical ladder, 
so any req u i red items have to be attached to 
a rope and hau led up by hand .  

After m uch hau l ing, a short and very 
welcome brea k was taken in  the onsite 
'workshop' to enjoy a much-appreciated cup 
of  coffee. 

Bui ld ing the stations 
Ian and I then set a bout putting the second 2m 
array together. We fitted the head unit to the tower 
along with the stub mast, onto which we attached 
the two long 1 3-element Yagis. The mechanica l 
fit went quite sweetly - if only the same could 
be said for the electrical fit, of which more later. 

Yagis but without a masthead preamp, not 

perfect but workable. 

Secure storage is in  an ex WW2 gun battery 

but access is via a vertical ladder, so items 

have to be attached to a rope and hauled up 

by hand!  

As l ight was now fast fad i ng, I decided to 
ca l l  it a day and retu rned home for the n ight. 
My reason ing for that was sou nd .  A n ight i n  
my warm bed after a hot m e a l  would better 
prepare me for the rigou rs of a nother day i n  
the cold followed b y  possibly a partial n ight 
of operating and a few hours in  a sleeping 
bag. 

After a restfu l n ight in that warm bed I 
was back on site for 9am the next morn ing. I 
found I an  had erected the second tra i ler tent 
si ngle-handed and had spent a reasonable 
n ight on site .  As Ian  and I were a bout to 
begin we were joi ned by Adam ,  M OCVN . 
We then continued with the completion of 
the 2 m  station,  which is where the troub le 
started . . .  

contest 

Problems on 2 m  
The two Yagis a re fed v i a  a spl itter; new after 
the old one was found to be fau lty last VH F 
N FD.  I an  had a lso rebu i lt the pream p  and 
relay un it and it had performed admi ra bly on 
the test bench. The a rray has sepa rate coax 
feeds for Tx and Rx. After getti ng odd VSWR 
read ings, a l l  connections were checked 
and rechecked . The relay/prea m p  u n it was 
opened and checked ; sti l l  no obvious fa u lt  
cou ld be found .  After several feeder swaps, 
each time requ i ring the tower to be luffed 
over (an exercise requ i ring much cra n ki ng 
on the winch to lower it, do the job and then 
raise it aga i n  to test) we found we could 
get what a ppeared to be a working solution 
using a si ngle feeder d i rect to the spl itter. The 
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The station ran a FT-726 to a 200W solid state amplifier. 

mast was then cran ked up to worki ng height 
a bout 40 feet. 

It was at th is poi nt we d iscovered the 
vaga ries of the gro u n d .  We had checked 
when we placed the tower, p u l led out 
the sta b i l is ing legs a nd adjusted them to 
ensure the tra i ler mast was leve l .  As the 
mast reached work ing height the whole 
shebang started to t i l t ,  with the towing h itch 
end l ifti ng up a good 8 i nches .  P lac ing my 
enti re weight on  the towing h itch just a bout 
brought it back down .  Sca ry. 

It appea red that the wind pressu re 
blow i ng on the a rray a nd extended mast 
was suffic ient to d rive the rea r leg down 
i nto the ground col lapsing the ra b bit/ 
mole-bu rrowed grou n d .  With the rea r leg 
tem pora ri ly jacked up us ing a h igh l ift jack,  
several short lengths of scaffold board were 
used to pad the foot a n d  spread the load 
on  the soft ea rth . The whole rig was aga i n  
checked a nd reset l evel .  

J ust i n  t ime,  as  the contest was a bout 
to start. The 70cm station was a bandoned , 
through lack of t ime a nd operators. So we 
had 200W i nto a pa i r  of long Yagis but 
without a masthead prea m p ,  not perfect but 
workab le . . .  

Distorted signals 
A decision was made to 'hunt & pounce', after 
five minutes of not getting a response to our ca l ls 
a contact was made, only to be told we had a 
distorted signa l .  Quick rechecks of the FT-726 
were made, drive level ,  ALC setting along with 
the connections to the 200W solid state ampl ifier. 
A few more contacts made but aga in  told we 
had a poor signa l .  O n  mon itoring our  output on 
a spare learn set, yes we had a horrible signa l .  

Aga in  we cran ked down and l uffed over the 
tower and rechecked the feeders and connections. 
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A decision was made to run  a si ngle Yagi after 
we got a strange d ifference in received noise 
between the two Yagis. The mast was aga i n  
raised to vertical for checking. Sti l l  we had an  
awful signal . 

An attempt was made to fire up the reserve 
FT-726, but probably due to the cold temperature 
( it was about 3°C outside), it didn't want to play. 
The learn was pressed into service, red ucing 
our output to l OOW as the ampl ifier cou ld n't be 
i mmediately configu red to be run from that rig. 
Later, the ampl ifier was put back in l ine, raising 
our output to a nomina l  200W. 

Back on the a i r  
However, we were back o n  the a i r  and started 
making contacts, the received signa l  reports 
even im proved when we remembered to crank 
the tower back up to its working height! 

Slow but steady progress was made, every 
station we heard we managed to work, if not 
i mmediately but with in  a couple of cal ls. After 
a session of operating, I noted that it was now 
very dark outside and ,  as I stepped out of 
the operator's chair, I rea l ised how cold I had 
become. I was shivering and it wasn't stopping 
when I moved about to get the blood flowing. I 
decided to again go home as I dou bted I would 
get very comfortable in a sleeping bag that night. 
I bid Ian  and Adam good n ight. 

After sitting in the car with the heater on for 
a few minutes, I felt comfortable enough to drive 
home. I had just a bout warmed up after the 
40-m inute journey. U pon reflection, I probably 
hadn't fu l ly recovered from a vira l  infection the 
previous week. 

After a warm shower, hot meal and a good 
n ight's rest, I was aga in  fit the next morn i ng to 
return to the fray. I re-joi ned Adam and I an  on 
site and worked the rest of the contest. Aga in we 
had a slow but steady rate of contacts, finding 

Feature 
I 

new stations who were operating i n  the 6 hour 
section and one or two weekend operators who 
were checking out 2m,  happily find ing the band 
occupied with signals and who were wi l l ing to 
give away points to the rabid band of contesters. 
B ut the supply of workable stations gradual ly 
withered as contest came to an end at l 400UTC. 

At contest end we put the kettle on and  
d iscussed our woes. We were satisfied that, 
despite the difficu lties, we had put on a working 
station and had completed the contest even if 
not as competitive as we would have wished. 

We then set about dismantling the station . 
First was the trailer tent for 2m,  fol lowed by the 
fou r  over four  then the trailer tower mou nted 
long Yagis. It was as we started dismantl ing the 
feeders from the tower that Ian  noted that one 
of the N type connectors had moved forward 
on the end of the cable, proba bly ca using an 
incomplete connection with the outer (the centre 
p in was sti l l  soldered) .  We had fi na l ly found 
the fault. I an  fou nd another con nector possibly 
with the same problem . Too late now, but Ian is 
investigating the feeders. 

J ust as we had completed the disma ntl ing 
and were retu rning items to storage the first 
proper precipitation of the weekend arrived - wet 
snow - a nd the breeze picked up as wel l .  So it 
was a wel l-ch i l led , frozen-handed and externally 
dampened GOPDZ who thankfu l ly turned on the 
car heater to again thaw out on the jou rney home. 

But it was fun ,  hard work, but fu n .  Lessons 
learnt, experience gained and hoping that it wi l l  
be warmer in  May for the next 2m contest - yes 
I 'm going back! 

In the end we made 79 clai med contacts, 
making 30,082 claimed points, possibly placing 
us at 51h place in  the open section. O u r  most 
distant contact was at 862km with O L4A i n  the 
Czech Republ ic .  

It  was a pity that this contest, l i ke many 
weekend contests appears to being less wel l  
su pported with in  the U K  and i t  is sometimes 
hard to work the EU stations who don't beam 
towards the UK routinely or don't try to work 
G stations not realising we are a lso contesting. 

The feeders a re Westflex, giving low loss at 
VHF, but are fa irly stiff and do not l ike being coiled 
and u ncoi led . The long lengths req u i re careful 
handl i ng so as not to damage them by loose coi ls 
crim pi ng themselves u nder their own weight 
when being managed . Ian  is also investigating 
the crimping N types on this type of foam cored 
metal fo i l  sheathed type feeders. He has a l ready 
identified reports of connectors slipping j ust as we 
have fou nd due to the foam core 'creeping' when 
the coax moves. It could be that new feeders 
are requ i red or additional efforts are req u i red to 
ensure reliable termination of this type of ca ble. 

Ian Lowe, GOPDZ 

ian rustylowe @ yahoo.co.uk 
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Technical 

A S i m p le 
Halo Anten na 

fo r the 2m band  
The h a l o  i s  a s i m ple,  easi ly 

constructed ,  l i g htweight 

and com pact antenna that is 

horizontally polarised. Many amateurs 

start, and continue, on 2m with FM 

and a 'white stick' vertical antenna. 

These days many HF sets also have 

a l l  modes on 2 m ,  so why not g ive 

SSB (and CW) a try with a horizontally 

polarised antenna? 

This is a very low-cost design that has given 
good resu lts. I t  is ideal for loft mou nti ng, 
or, with some weather-proofing, mounting 
outside. As this antenna is  v i rtua l ly omni
d i rectional ,  there is no need for a rotator. This 
could be a good afternoon's project! 

A s m a l l  b it  of theory 
The halo tra nsm itti ng element is  basica l ly 
a h a lf wavelength , a lthough it looks a lot 
sma l le r  in the c i rc u l a r  ' h a lo' format s hown 
in Photo 1 .  PHOTO 1 :  The completed halo antenna.  Waterproofing would be required for permanent outdoor use. 

A sta ndard h a lf wave d i po le  h a s  a feed 
i m pedance of a ro u nd 500 at the centre .  I f  
you form th is  d i pole i nto a c i rc le ,  the feed 
i m pedance d rops. H owever, ta pp ing i nto a 
point a wa y  from the centre w i l l  f ind a point 
that is a bout 500 aga i n .  A gamma match i s  
used to  connect at  th is  point, w h ic h  is  what  
the ' a rc' next to the e lement i s .  A s i ngle,  
u n b a l a nced , ga m m a  m a tc h  i s  f ine - t h e  
w h o l e  e lement i s  sti l l  fed w i t h  R F  energy. 
Be aware that,  as w ith a l l  ha lf-wave d i poles,  
there is  a voltage a t  the two ends.  The ha lo  
h a s  its ends nea r to  each  other  a t  the ga p -
avoid touc h i ng the a nten n a  at th is  point (or  
a ny other) wh i lst tra nsmitt ing, o r  you may 
get a n  RF burn !  

Some experi m e nta l notes 
There a re rea l l y  three m a i n  var ia b les in a 
h a l o  des ign :  t h e  c i rcu mfere n c e ,  the  e n d  
ga p a nd the  ga m m a  feed p o i n t .  Va r ious 
sou rces in  books a n d  o n  the  w e b  w e re 
consu lted a nd a lthough the ha lo  is a wel l 
esta bl ished a ntenna ,  there is q u ite a va riance 
in d i mens ions .  Therefore these th ree key 
d i mensions were a l l  v a ried at  the ' lash u p' 

Gap = 32mm 
1 0 1 6m m  length of 

1 Omm OD copper tube 

FIGURE 1: The component 

parts and general assembly 

arrangement. 
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stage a n d  the ones given here were settled 
u po n .  

S i m ple V H F  d i poles a n d  h a los made  of 
tub ing ,  rather than w i re ,  a l l  tend to h ave 
a reason a b l e  b a n d w idth . A l though the  
c i rcu mference is  key to  the  central operati ng 
freq uency, once this d imension is determi ned 
a n d  set there is no m ore to consider. The 
fina l  c i rcumference chosen here works wel l .  
Varying the ga p can vary the resonance a bit, 
a nd varying the ga m ma point w i l l  a lso vary 
the i m peda nce m atch a bit .  N either a re too 
crit ical in this design and the measurements 
given have worked wel l .  

I n  s o m e  d es igns t h e  ga m ma m atch is  
a bove or below the m a i n  ha lo  element. H ere 
it is i n  the sa m e  p lane ,  wh ich  m a kes for 
s i m pler construction,  a lthough it can d i stort 
the theoretica l  rad i at ion pattern . 

M ateria l s  
T h e  m a i n  m ateri a l  i s  copper tu bi ng.  Th is  
i s  not  very critica l ,  but here l Om m  outs ide 
d i a meter m i c robore centra l heat ing t u be 
has been used . It can be bought from D I Y  
'sheds' for around £ 2 5  for a l Om coi l .  Th is  
i s  m o re than you n eed for one 2m ha lo ,  
but  it leaves p le nty for  try i n g  4 a n d  6 m  
designs - o r  perh a ps a tu ned loop for H F  
[ l ] .  M aybe two people ,  o r  perhaps a gro u p  
o f  c l u b  m e m be rs ,  cou ld s h a re a coi l ?  

1 Om m diameter copper tube of th is  sort i s  
qu ite easy to form by  hand  and ,  as  suppl ied ,  
the coil  i s  a round the right d iameter a nyway. 

Other items needed a re :  

• a p lastic or f ibreglass tube ( I  used a length 
of left-over 2 1 . 5 m m  d i a m eter overflow 
p i pe) 

• some coax ia l  cab le  
• a con nector (eg  PL259)  
• a bracket 
• some n uts , bolts a nd washers of a bout 

M4 size ( s u itab l e  types c a n  often be 
fou n d  in p o u n d  s h o p s ,  u s u a l ly m o re 
cheaply than at D I Y  sheds) 

• insu lating tape and/or heatsh ri n k  sleeving. 

Constructio n  
Refer t o  Figu re 1 a nd P h oto 2 for deta i l s .  
Start b y  cutt ing a length o f  copper tu be to 
exactly 1 0 1 6m m .  A s m a l l  hand operated 
rotary p i pe cutt ing tool i s  idea l  and leaves 
a n ice fin is h ,  but  a h a c ksaw is  a l so fine .  
De-b u rr the ends w ith a d e-bu rring tool or  
a f i le  a nd/or w i re woo l .  Form th is  length 
i nto the best c i rc le  you can m a nage, wh ich 
wi l l  be a round 3 3 0 m m  d i a meter. Ta ke t ime  
to  d o  th is .  I f  there is  a c i rc u l a r  'former ' ,  or  
some other rad i used i tem ha ndy, then th is  
can be u sefu l .  Don't worry too m uc h  - it  
only needs to be basically c i rc u l a r. N ote 
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PHOTO 2 :  General arrangement of the halo antenna, with spectacles for scale. 

Plastic l·48mm,1 tube 

6 s 0 0 0 

I· 337mm 
I I 

FIGURE 2 :  Dri l l i ng deta ils for the support tube. Holes should be fractionally larger than lOmm. 

that you m ust leave a gap of a bout 3 2 m m  
between the ends .  

D ri l l  a ho le  a t  the centre po int  of the  
e lement ,  a nd a nother one 240mm a long 
from i t .  The s ize of the holes should m atch 
the bolts you ' re us i ng. 

Next, cut a 205mm length of copper tube 
a n d  form th is  i nto a n  a rc to m atch the c i rc le  
a s  best you c a n .  Th is  w i l l  form the gam m a  
m atch a rc .  D r i l l  a hole close to o n e  end , 
then a nothe r  l 7 8 m m  from the first hole,  a s  
shown. Note that this means l 78mm around 
the tube, as  shown by the d i m ension m a rk 
i n  Figu re 1 .  Now cut a piece of copper t u be 
6 5 m m  long. U se either a c l u b  h a m mer or 
a strong vice to flatten the tube.  It w i l l  form 
the shorti ng l i n k .  D ri l l  2 holes,  a s  show n ,  
48mm a pa rt .  Ensure that a l l  the m eta lwork 
has  the rough edges removed . 

The l ength of the p lastic su pport p i pe 
is not rea l l y  crit ica l ,  but  a round 600 m m  is  
proba b ly  a bout right. D ri l l  th ree holes i n  it, 
as shown in Figu re 2. These w i l l  need to 
be slightly greater than l O m m  in order  to 
give some c lea ra nce to the copper tu be ( but 
not too m u ch ) .  Probab ly the easiest - a n d  
safest - method is  t o  d ri l l  l O m m  holes a n d  
then open t h e m  o u t  a b i t  with h a nd tools 
such as  a round fi le or  rea m e r. 

N ote that  t h e  e n d  ho le  need o n l y  go 
t h rough o n e  s i d e  of the m a te ri a l  ( se e  
P hoto 2 ) .  F i n a l l y, d ri l l  mount ing holes at  

the end of  the p lastic tube,  to  su i t  you r  own 
b ra cket or  m o u nting method . 

N ow fit the m a i n  e lement i nto the tu be. 
Aga i n ,  ta ke the ti m e  to do this ca refu l ly. 
When satisfied , fit the ga m m a  a rc a nd the 
shorti ng bar in p lace . Adj u st the ha lo ga p 
aga i n  to a bout 3 2 m m ,  if necessa ry. Refer to 
Photo 2 .  F ina l ly, connect the coax ia l  cab le ,  
a s  shown i n  P hoto 3,  noti ng that  the inner  
goes to  the g a m m a  m atch a n d  the braid 
to the longer tube.  Attach the coax to the 
a ntenna w ith cr imped a nd soldered eyelets. 
It's probab ly  easiest to use a short length of 
th in  coax a n d  term i nate one end of th is i n  
a su i ta ble p lug  or socket, then con nect the 
m a i n  run of coax to this con nector. For 2 m ,  
a coax run u p  to a bout 30'  can be done i n  
one of the m odern RG8 M i n i  coax ia l  ca bles, 
without too m u c h  loss. Some a re lower loss 
than others - check out the s pecificat ions. 

Test ing a nd i n sta l lat ion 
Either i nside or outside,  position the a ntenna 
i n  a reason a b l y  c lea r s pot and measure 
its S W R  on 2 m .  You c a n  d o  th is  on low 

John Adams, G3ZSE 

john.durden.adams @ btinternet.com 
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power with a tra nsm itter, or  with a n  a ntenna 
ana lyser if you have access to one. The SWR 
across 1 44- 1 4 6 M H z  should be less than 
1 . 5 :  1 ,  with  a figure nea r 1 .0 :  1 m id-ba n d .  
T h e  SWR i n  t h e  1 4 6/7 M Hz experi m enta l 
( N oV) segment should be below 2 . 0 :  1 .  Note 
that the SWRs q u oted here a re what  you 
shou ld  be a b l e  to get when the a nten n a  
is  i n  a fa i rly  c lear, h igh spot. A test i n  less 
favo u ra ble  cond it ions m a y  g ive a h igher  
SWR.  It i s  worth noti ng that  an  SWR of  2 :  1 
only results in 1 1  % of the transmitted power 
being reflected back and th is is genera l ly O K  
for a ny tra nsceiver. 

If a l l  is wel l ,  then mount the a nten na i n  
its fi na l  position . T h i s  h a lo is  l ight enough 
to h a ng o n  stri ngs in a loft, i f  you w a n t  
t o  - see Photo 4 .  O utdoor mount ing i n  the 
c l e a r  w i l l  give a s u bsatnt ia l  i m p rovement 
for  a l l  VHF a nten nas .  For  outdoor m ou nt ing 
you w i l l  need to waterproof it a bit .  Some 
lacquer over the screw connections would be 
sensib le a nd some self-a m a lga mat ing tape 
over the m a i n  con nections is  a lso needed . 
M a ke sure that there is no cha nce of water 
gett ing i nto the coax ia l  cab le .  A lso, if an i n 
l i n e  con nection is  used (as  descri bed here) 
then use self-a m a lga mating ta pe over the 
connectors. 

Try l istening to one of the 2m beacons [2] . 
Com pa re it a ga i n st a n  existi n g  v e rt ica l 
a ntenna if possible.  Listen a round in the SSB 
segment - roughly 1 44 . 300MHz ± l OOkHz.  
A n  idea l  t ime for  a good test i s  one of the 
RSG B's Tuesda y  a ct ivity n ights - see the 
S port Radio col u m n  for deta i l s .  

Performa nce and conc lus ion 
S i m ple  tests showed t h a t  a lthough i t  w a s  
not tru ly o m n i d i rectiona l ,  i n  t h e  sense that 
the s ign a l  i s  the same at  al l  poi nts of the PHOTO 3 :  Close-up deta i l  of the feed point arrangement. 

c o m pass ,  the  a nten n a  d i d  h a ve a fa i rl y  
decent response a l l  round .  T h e  power rating, 
assu m i ng that the coaxia l  connections to the 
h a l o  a re sou nd , should be f ine up to SOW 
(and proba bly  beyond th is ) .  

Th is  des ign ought  to be s ca l e a b l e ,  
s o ,  for exa m ple ,  for a 6 m  design t h e  key 
m easurements cou ld  be sca l ed u p  by a 
factor of 1 45/5 1 ,  that is m u lt ip ly everything 
(except tube d i a meter) by 2 . 84 .  N ote that 
if you bu i ld a 6m vers ion a nd want it in  the 
loft,  then you ' l l  l i ke ly  need to do the fi na l  
assem bly  in the loft, a s  the fin i shed item 
proba bly won't go through the h atch !  

References 

[ l ]  for exa mp le , 'A min imal  loop for QRPp' ,  

RadCom , January 2 0 1 6  

[ 2 ]  l isted i n  the RSGB Yearbook o r  onl ine at 

www. u krepeater. net 

The halo described here makes a great more-or-less omnidi rectional horizonta l ly polarised loft antenna. 
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Boffin 
The Early Days of Radar, Radio Astronomy 

and Quantum Optics 

By Professor Robert Hanbury Brown, FRS 

Professor Robert Hanbury Brown was one of the most important 
figures in the development of radar and of observational astronomy 
that the UK has ever produced. This fascinating autobiography 
provides a unique account of the history of radar in WWI I  and the 
development of radio astronomy in the post war years. 

Boffin traces the evolution of radar from the static Home Chain 
used in the Battle of Britain to the inclusion of the first airborne 
radars used in aircraft for night-fighting. The book covers his 
work on the polarisation of radio waves, crucial in determining 
the optimum configuration of the radar aerials on al l  the early 
air-to-surface equipment operated by Coastal Command. Ai r-to
surface radar played a huge role in the detection of surfaced 
submarines and the winning of the 'Battle of the Atlantic'. I n  
1 942, Hanbury Brown was seconded to  the US Naval Research 
Laboratory in Washington, and working in conditions of great 
secrecy, he continued the development of the Eureka and 
Rebecca airborne radar programme. 

Post war Hanbury Brown was involved in the early days in the 
development of Jodrel l  Bank. Boffin describes this period and 
his later work where he became perhaps best known for his 
invention of the optical intensity interferometer. 

This book is thoroughly recommended reading for anyone 
interested Radar, Astronomy and much besides. 

Size: 1 74 x 240mm, 1 76 pages 
ISBN: 9781 9 1 0 1  931 7  4 
Non Members' Price: £12.99 
RSGB Members' Price: £1 1 .04 

Also  avai lab le  o n  

amazon kindle 
-_-, 

RSGB Prefix guide 
12'h Edition 

The RSGB Prefix Gu ide is simply the very latest amateur 
radio prefix i nformation available and a lot more besides. 

Fully updated with all the very latest changes in the amateur 
radio world, the RSGB Prefix Guide is the best guide available for 
amateur radio prefixes and it is now in a colour format. 

This latest edition of the RSGB Prefix Guide has had a 'makeover' 
and now uses colour to make listings clearer and easier to use. 
Fully updated there are the usual series of changes to prefix 
listings including many detailed items such as the additional K1 N 
prefix for Navassa Island and United Nations call 4U2U. There 
is a huge range of additional information covering references 
for continent, CQ Zone, DXCC, IOTA, ITU Zone, Latitude & 
Longitude and a whole lot more. Readers will find comprehensive 
lists of DXCC deleted entities, Russian & CIS entities and even 
the popular DXCC checklist is here. There is the very latest 
information on various award programmes including IOTA, CQ 
WAZ, DXCC, WAS and others. There is also an index of countries 
and their callsign allocations divided by continent. 

From the basic "what was that Cal l?" question through to research 
for an elusive award , this book provides what is needed. If you 
are interested in DX, awards or simply operate the HF bands the 
RSGB Prefix Guide is the book for you. 

ISBN: 9781 9 1 01 931 8 1 
Size: 297x21 Omm (landscape) ,  80 pages 
Non Members' Price: £9.99 
RSGB Members' Price: £8.49 
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Review ACE-HF PRO 
p ropagat i on  p red i ct i on  

software 

ACE-HF PRO i s  a M ic rosoft 

Windows-based HF propagation 

prediction software that uses 

the VOACAP H F  model to predict path 

openings or coverage on the amateur 

or short wave broadcast bands. 

ACE stands for 'An imated Com munications 
Effectiveness' and although the program has been 
around for a few years, and was originally reviewed 
in RadCom by Gwyn, G4FKH back in  October 
2006, it recently took on a new lease of I ife after it 
was acquired from its original owner by Oklahoma
based Long Wave Inc (LWI) .  

Establ ished in 1 995, LWI specia l ises in 
communications engineering and technology, 
especially for the US mi l itary. The company felt that 
ACE-HF PRO was a good fit with its other work and 
bought it from Richard (Dick) P Buckner. 

Actual ly, there was a l ready a connection 
between LWI and Dick Buckner. Dick, the software's 
original designer a nd creator, worked with Phi l  
Mi l ler, LWl's CEO, more than 20 years ago to create 
prototype ACE software for simu lating US Navy 
VLF submarine communications from the Tacamo 
E-6 a i rcraft. After ACE-VLF, the Navy requested 
Dick add an HF capabil ity. The result subsequently 
become the ACE-HF network system simulation 
and visual isation software, which is used as the 
standard HF system performance model by US 
government and mil itary agencies according to LWI .  

I nterest to amateu rs 
ACE-HF PRO is now being marketed as version 
2 . 1 1  a nd features a number of add itions a nd 
enhancements. Let's look at the main ones that 
might be of interest to radio amateurs. 

The first is that 32 and 64-bitWindows operating 
systems are now supported, so it will work on a l l  
versions of Windows, up to and including Windows 
10. It a lso has the abil ity to produce area coverage 
maps that can be displayed using Google Earth 
and Google Maps. If you have a Windows XP or 
Windows 7 PC with a 32-bit OS, you can sti l l  use 
the traditional ACE-HF area built-in lower-resolution 
coverage maps or Google Earth . 

LWl 's Bob Barth, said: " Now that A CE-HF 

is ava i lable from LWI ,  HF system performance 
ana lysis simulations are available at a completely 
new level . These new animated maps defin itely 
benefit not only operators of large HF networks, but 
also ham operators." 
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Main Mops llll<ts Cl<!. Gr..., Beacons Chart MUF Best Freq SUrtnary Charts >FANT Output GeoClock � 

MUf Chl<t x x 
-- -MUF -FOT Best ftequencyChl<t ,. .. ,. 

25 7t 25 
" 

;:; 2t i 2• ! _ se  ., 
� 15 "' " - ... i 15 ; "' 
= z; ,. = ... � 1• ! 1t .. 2t - - ----- --------

1• 
• • 4 • 12 1' 2• 24 1H H " ... :If 2t 17 15 12 1' 4 • 12 1, 2• 24 

Tlme-of.OoY tllouro UTC} I A .. onnge B- tm> Time-of ·DoY 111ous • urq 

Rx 53N 1E llEW YORI<_ 1ff IMPOl.E23 1 -> llORWICH_ IMPOl.E23 211 SSH Ml Feb CW Aul 3 ... Sb IL 
Chal1 Type 1ffrl���������������������-, 
lo lime � " 

�� f :t:��:�:�:;:�:��:�:��'�'�'����e���!:1��,��=�� r -. 'll 
r Glldllne• • 1 2 

The same path with the maximum usable frequency, best frequency and signal-to-noise ratio charts overlaid. 

The latest program also has the abi l ity to get 
new smoothed sunspot number (SSN) values via 
the internet, which are recommended for VOACAP
based prediction programs, di rectly from NOAA. On 
the area coverage 'Make Display' screen , you can 
also now select 'Al l  SSNs' for easier comparison 
between different smoothed sunspot numbers. 

A l l  the featu res introduced in the previous 
versions have also been retained. These include 
'Antenna Centra l ' ,  which features 1 ,650 antenna 
models by the late L B  Cebik, W4RNL. 

Thirty-four new maps are also included for both 
the main a nd circuit ana lysis screens. Latitude 
and longitude readings now appear on the circuit 
ana lysis screen when the user left-cl icks on the 
selected map. Lastly, the DXCC database has also 
been updated. 

What ca n it do? 
So to recap on Gwyn's original review from 2006, 
what can ACE-HF actually do? 

ACE-HF uses the VOACAP ionospheric model to 
predict the reliabil ity or qual ity of any point-to-point 
HF path on any of the HF bands. Alternatively, it 
can produce predicted area coverage maps from 
your location. 

VOACAP (Voice of America Coverage Ana lysis 

Program) is a radio propagation model that uses 
empirical data to predict the point-to-point path 
loss a nd coverage of a given transceiver given 
two locations, the antennas, smoothed sunspot 
n u m ber, and the time/date. It was origina l ly  
designed a nd written for the Voice of America , 
hence the name, and is an improved and corrected 
update of the earlier IONCAP software. 

VOACAP is a free downloadable program,  but 
its interface and output is a l ittle clunky. An online 
version ( VOACAP Onl ine - www.voacap.com) 
has helped a lot, but if you want more flexibil ity a 
commercial propagation program l ike ACE-HF is 
an a lternative. 

VOACAP forms the basis of many of the 
propagation prediction programs on the m a rket 
today and is a tried and tested model that can work 
well for predictions from 4-30M Hz. Note that it 
was never initially designed to work on 80m ,  but 
in 1999 VOACAP was changed to include a more 
conservative model of n ight-time absorption for 
signals below 4MHz. However, anecdota l evidence 
showed that this was a l ittle too conservative 
so ACE-HF gives you the option of invoking the 
original IONCAP absorption model setting if you 
wish to experiment with different computations for 
3.5MHz. 

The system is highly configurable in that you 
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can pick the antennas in use at either end of the 
contact, plus the mode and 'required reliabil ity' for 
the path you wish to compute. You can also specify 
your noise level type (eg City, Rural etc) , which is 
vital to getting the right result. Both short-path and 
long-path predictions can be selected . 

Having input your parameters, on pressing 'Run' 
you are given a map showing the signal path and 
a graph and the probabil ity of making the contact 
on the selected band for each of 24 hours. By 
'right clicking' on the graph you have the choice 
of selecting your desired plotted parameter. These 
include S-un its, signal to noise ratio (SNR), take-off 
elevation angle, rel iabil ity and many more. 

If you are looking for the best time to make the 
contact, the rel iabi l ity graph is colour coded red 
and green - green showing you the best time. You 
can also click the 'animated' button and it will flick 
through each of the HF bands in turn. This is a 
quick way of finding the optimum band and time. 

You can also set up a group of paths, such as the 
UK to 18 different locations and the software wi l l  
produce a reliabil ity/SNR table for each of the paths, 
on each band, for your specified hour. 

The area plots work by specifying what bands 
you wish to compute for, what hour, what SSN(s) 
you choose (the correct SSN or up to four  different 
ones from 10 to 130) and the antenna types. The 
system then computes each of these paths after 
tel l ing you how many there wi l l  be. For example, 
one sunspot number x 10 bands x one hour is 10 
plots. A 10-band prediction for a whole day would 
be 240 plots. 

These plots can take a l ittle time to produce, 
depending upon how many you select. A 12-plot 
(one band for 24 hours) selection took a bout a 
minute to compute, but a full 24-hour (240) plot 
would take more l ike 20-25 minutes. However, 
these calculations are saved and can be recal led to 
be plotted at any time. 

Once the calculations have been completed you 
can opt to display them on the built-in maps (not 
Windows 10) or Google Earth. Note that to use 
Google Earth you must have it installed on your PC. 

The abil ity to display predicted coverage paths 
on Google Earth is a n ice touch and really brings 
the software up to date. It does it by producing 
. kml (Keyhole Markup Language) files that Google 
Earth can read . Please note that your computer 
m ust be able to actually run Google Earth for this 
to work. One of my older XP machines didn't have 
the required 3D graphics card and it refused to run 
Google Earth , a lthough it was OK with the built-in 
maps. On a newer 64-bit OS like Windows 10 you 
can't use ACE-HF PRO's built-in maps, only Google 
Earth, but it ran fine on my Windows 10 HP Stream 
laptop. 

The software can a lso produce real-tim e  
predictions (rel iabil ity o r  signa l-to-noise ratios) for 
al l  of the NCDXF beacon chain on five bands, and 
shows which beacon is currently transmitting. The 
display can a lso be animated to show the probabil ity 
or SNR for each beacon for each hour of the day. 

I've barely scratched the surface of what ACE

HF PRO can do. It can also produce point-to-point 
charts, maxim u m  usable frequency plots, 'Best 
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The main ACE-HF PRO screen showing propagation from London to New York on 20m over 24 hours. 

ACE-HF PRO's prediction of the coverage of the 4U 1 U N  NCDXF beacon on 14MHz overlaid on Google 

Earth . 

Frequency' and 'Sum mary' charts. Or you can 
switch to short wave mode and do calculations for 
the broadcast bands. 

Like a l l  propagation prediction programs it pays 
to read the manual  VERY carefu lly a nd ensure 
you are using the right parameters . The suppl ied 
manual is very comprehensive a nd wel l worth a 
read with continued reference. 

Concl usion 
Overal l ,  the software can suit both casual H F  users 
and those more deeply interested in propagation 
matters. It is very useful for those 'what if' predictions 
and for getting an idea of the best time and band for 
a DX contact. 

ACE-HF PRO is available from Long Wave Inc. 
(www. longwaveinc.com) for $199.00, or $21 9.00 

with a pri nted manua l .  U pgrades from earlier 
versions of ACE-HF are available for $99.00. The 
software is suppl ied on a CD-ROM from the US 
and you have to register it to get an e-mai led unlock 
code. 

ACE-HF PRO al lows for one transmit location, 
whi le A CE-HF PRO Mobile a l l ows for m u ltiple 
locations for both transmit and receive, but it does 
cost $599.00. Most radio amateurs should be fine 
with the cheaper ACE-HF PRO. 

My thanks to Long Wave for supplying the 
review copy. 

Steve N i chols, GOKYA 

infotechcomms @ googlemail .com 
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�wouxun· 
Authorised dealer 

KG-UV950P Quad band 
1 0/6/2170 upto 50W 
. . . . . . £229.95 

New In KG-UV9D Multi dual band with 
7 band reception at an amazing price off 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . .. .. .  £99.95 

Wouxun WO/PC0-003 Software lead for 

mobiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . £1 9.94 

Wouxun WO/PS0-110 Software lead for 

handies . . . . . . . . . . .. . . . . . . . . . . . ... . . . . . .. . . . .... ... ... . . .  £20.50 

KENWOOD 
Authorised dealer 

TS-990 HF to 6m 
200W Flag ship 
base station radio. 
. . . . .  £5099.00 

� - � . - - _--,.·-

- --- - -
- - � "' ' - - - j ; -

TS-590SG HF to 
6m (30kHz - 60MHz) 
1 OOW HF Transceiver 
. . . . . . . .  £1 249.00 

TS-480SAT 1 .8-52MHz (30kHz-60MHz Receiver) 1 OOW HF 
Transceiver with built in ATU . . . . . .  £119.95 now just £699.95 

TS-480HX 1 .8-52MHz (30kHz-60MHz Receiver) 200W HF 
Transceiver £819.95 . . . . . . .  Now just £759.95 

Mobiles 

Handhelds 
New ID-51 PLUS Dual Band D-Star Digital 
In stock at just £379.001 

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 
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 with the RS
MS1A free Android application 

IC-2730E VHF/UHF 
Dual Band Mobile Transceiver 
at Just £289.00! 
This stunning new dual band 
mobile transceiver features 
a large high-contrast LCD screen with backlight, VN and U/U 
simultaneous 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 £499.001 
lcom's new ID-51 OOE VHF/UHF dual band D-STAR digital mobile 
transceiver enhances core features found in the celebrated IC-2820H 
mobile and incorporates the user-friendly technology found in the 
IC-71 00. The radio features a large responsive touch 

screen and also integrated 
GPS, optional Bluetooth 
connectivity and support for 

Android devices. 

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

YAESU 
New & in stock 

Authorised 
dealer 

FT-1 XDE C4FM/FDMA dual band digital handheld with 3 digital 
and 1 analog mode, V/D, Data FR and Voice FR all at a great 
Moonraker price.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  .. £269.00 

Hand-helds 
FT-2DE C4FM/FM dual band digital handheld 
with 1 .  7" high resolution touch screen 
display . .. . . . . . . . . . . . . . . . . . . . . . . . . .  £349.00 
VX.aJETriOOrd Handheld for &'2/7!kln with GPSIAPRS and 
widebard RX. ......................................... .klsl £239.llO 
VX-7RTrtml Hinhlld for&'2/7!kln with widebard RX. ....... .llst£299.00 
VX.Q: Dual Band Handheld for 2/70cm 5 watts ................. .bt £169.00 
VX-3E Dual band 2/7!kln RX 0.5-9991VJHz, 3 Watts ootpJt .. .list £1 19.00 
FT-aJE Probably the best dual band handie on the maJ1<et 
................................................................................... £l4M5 .list £99.00! 

FT-270ESiaje OOnd 2m, 144-146MHz, 137·174MHz Rx ......................... £99.00 

Mobiles 
FTM-1 OOOE Digital Dual Band Mobile Transceiver with C4FM & 
FM144/430 with 50W out at ...................................................... .list £299.00 
FT-8900R Quad band 1 Q/61'2/70cm 28-430MHz, 50 Watts ootpJt 
................................................................................................................ £269.00 
FT·BBOOE Dual band 2/70cm RX 10-999MHz, 50 Watts ootpJt 
............................................................................. £2t9:9&Now Only £249.00 
FT-7900E Dual band 2170cm 5Q/40 Watts 
with wideband RX ................................................................................. £219.00 
FT-2900E Single band 2m 75 watt heavy 
duty transceiver .................................................. £t49:9&ftow Only £139.IJO 

The FT-991 is the next generation in all mode, all band MF/HFMiF/ 
UHF transceiver with C4FM (System Fusion) Digital capability. The 
FT-991 includes multi-mode operation on ON, AM, FM, SSB, and 
Digital Modes (Pockei PSK31, RTlY and C4FM), with 100 Watts of 
HF/50mhz Gapability (50 Watts VHF/UHF). Now as the name says £991.00 

FT-817ND The world's first se�-contained, 
battery-powered, Multi-mode Portable Transceiver 
covering the HF, VHF, and UHF bands. Providing up 
to five watts of power output, the FT-81 7 is designed 
for operation on the 160-1 o meter HF bands, plus the 6 
meter, 2 meter, and 70 cm bands. Whether your preferred operating mode 
is SSB, r:N, PM, FM, Packei or SSS-based Digital modes like PSK31 , the 
FT-817 is ready to join you on your next hiking, camping, or search-and
rescue adventure1 Buy It now from s1llck at just £439.00 !! 
FT-8570 is the world's smallest HF/VHFJ\JHF mobile transceiver 
and provides base station-type perlonrrance from an 
ultra-compact package that's ideal for mobile or external 
battery portable a work - Now at a new low price from 
stock £599.00 
FT-4500 is a compact yet superb HF/50MHz radio with .. 
state-of-the-art IF DSP technology configured to provide 
World Class pertormance in an easy to operate package. 
Suitable for all applications; beginners, casual operators, 
enthusiasts, portablelfield users and emergency service providers at all at a 
new low low price £699:95 Back In stock at an amazing £499.00 

FT·OX1200 provides up to 100Watts on SSB, r::N, FM, -
and PM (25 Watts carrie� and a rugged state of the art 
highly balanced receiver circuit configuration for top 
pertonrrance on today's crowded bands. Similar to the high-end "YAESU FT 
DX" series, it uses 32-bit high speed floating point DSP for renowned proven 
pertonrrance and at an amazing low price of just E*49:88 

New & in stock Now just an amazing - . 
FTM-400XDE dual band £999.00 with FREE gift!! 

digital mobile with 3 digital Just choose one of 

and 1 analog mode, V/D, date the following 

great Moonraker price Interface or the great s:' FR and Voice FR mode all at a FFT-1 Unit, SCU-17 US� 
. . . . . . . . . . . . . ..... . .. . ... . . . . .  £449.00 MD·100ABX -

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

ID-5100E Deluxe Now an 
amazing £639.001 
Includes Bluetooth features and 
mounting equipment: MBF· 1 
Suction cup mounting bracket; 
MBA-2 controller bracket; 
MBR· 100 Trunion mount; UT· 1 33 

0 ICOM 
Authorised dealer 

Bluetooth unit and VS-3 Bluetooth headset. SaWig £126 fn:.1111)1 

The ICOM 
IC-7300 
has 
landed 
HF/ 6 & 4m 
Transceiver 
at Just 
£1 049.95 
The IC· 7300 is a revolutionary compact radio that will excite 
HF operators from beginners to experts. This new model has 
a high-performance real-time spectrum scope and employs 
a new RF direct sampling system.  The IC·7300's real-time 
spectrum scope provides top-level performance in resolution, 
sweep speed and dynamic range. While listening to received 
audio, the operator can check the real-time spectrum scope 
and quickly move to the intended signal. The combination of 
the real-time spectrum scope and waterfall function improves 
the quality and efficiency of HF operation. The new RF direct 
sampling system employed by the IC· 7300 realises class lead· 
ing RMDR (Reciprocal Mixing Dynamic Range) and Phase Noise 
characteristics. In addition, the IC-7300 features the 70MHz 
band (European versions only), a large touch screen colour TFT 
LCD, convenient multi-function dial knob, automatic antenna 
tuner, voice recorder function and more. 

aAOFEtvG •• 
Authorised dealer 

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

This is the latest Baofeng two way radio with great 
new features. Large capacity Li-ion Battery can 

1 last for 7 ·9 hours of continuous use, small and 
lightweight with upgraded frame. Multi-Language 
manual is available, including English, Gemlan and 
French. Wideband frequency1 36· 1 7  4/400·520MHz 
with another stand out price £39.95 

UV-5RC PLUS Amazing dual band handie. 
Full 4.5 Watts, 1 36· 1 74/400·470MHz 
plus 65· 1 OBMHz RX comes complete with 
desktop charger, antenna, belt clip, and 
an amazing 1 BOOmAh battery as standard 
and that's not the best bit £49:S5 

Now just £29.99!1 

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

Check on-line for all updates, new products and special offers Visit us now at www.moonraker.eu 
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it could be done m 24 hrs 
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RG58 Standard, 5mm, 50 ohm, per metre ...... . ........... ....... ...... . . . .... £0.35 
RG58-DRUM-50 Standard, 5mm, 50 ohm, 50m reel .. ............. .... .. £14.95 
RG58-DRUM-100 Standard, 5mm, 50 ohm, 1 00m reel .. £24.95 
RG58M Mil spec, 5mm, 50 ohm, per metre (best seller) ...... . .... ......... £0.60 
RG58M-DRUM-50 new 50m reel of mil spec RG58 in a great handy size 
only ........................................... .................... ................................ £24.95 
RG58M-DRUM-100 Mil spec, 5mm, 50 ohm, 1 00m reel ............. £44.95 
RGMINIB Mil spec, 7mm, 50 ohm, in grey per metre 
(amateur favourite) ......................................... ................ £0.75 
RGMIN18-DRUM-100 Mil spec, 7mm. 50 ohm, in grey 100m reel ... £64.95 
RG213 Mil spec, 9mm, 50 ohm, per metre . .  .. ...................... . £1.30 
RG213-DRUM-50 Mil spec, 9mm, 50 ohm, 50m reel .. . . .. . . .. . ... . . .... £59.95 
RG213-DRUM-100 Mil spec, 9mm, 50 ohm, 100m reel . ... . . .. . . . . £1 09.95 
WESTFLEX103 Mil spec, 10mm, 50 ohm, per metre ....................... £1.50 
WESTFLEX-DRUM-50 Mil spec, 1 Omm, 50 ohm, 50m reel ............ £69.95 
WESTFLEX103-DRUM-100 Mil spec, 1 Omm, 50 ohm, 1 OOm reel..£129.95 
300-20M Ladder Ribbon, best USA quality, 300 ohm, 20m pack . .... £17.95 
300-DRUM Ladder Ribbon, best USA quality, 300 ohm, 1 OOm reel £69.95 
450-20M Ladder Ribbon, best USA quality, 450 ohm, 20m pack ... .. £19.95 
450-DRUM Ladder Ribbon, best USA quality, 450 ohm, 100m reel .... .  £79.95 

Antenna Wire 
Perfect for making your own antennas, traps, long wire 
aerials etc. 
SEW-50 Multi stranded PVC covered wire, 1 .2mm .. .................. £19.95 
SCW-50 Enamelled copper wire, 1 .Smm .. .. .. . . . . . ................. £24.95 
HCW-50 Hard Drawn bare copper wire, 1 .5mm ... .. .............. £29.95 
CCS-50 Genuine Copperweld copper clad steel, 1 .6mm ..... ... . . .. £29.95 
FW-50 Original Flexweave bare copper wire, 2mm .. ..... .... . . . . . . . .  £34.95 
FWPYC-50 Original clear PVC covered copper wire, 4mm ... . ...... £44.95 
FW-100 Original high quality flexweave antenna wire, 1 OOm reel£59.95 
FWPYC-100 Original PVC coated flexweave antenna wire, 4mm, 
1 OOm reel ....................................... .. ..... £79.95 

Rigging Accessories • 
Get rigged up, for full list of all options visit our website! 
PULLEY-2 Adjustable pulley wheel for wire antennas, suits all 
types of rope .. . . . . . . .. . .............................................. ..... ... .. . . . . . . . . . . . .  £24.95 
GUYKIT-HD10 Complete heavy duty adjustable guying kit to suit 
up to 40ft masts ....................................................................... .. £54.95 
GUYKIT-P10 Complete light duty/portable guying kit to suit 
up to 40ft masts ..... . .. .. ............................................................. £39.95 
SPIDER-3 Fixed 3 point mast collar for guy ropes ....................... £5.95 
SPIDER-4 Fixed 4 point mast collar for guy ropes ................... .... £6.95 
PTP-20 Pole to pole clamp to clamp up to 2" to 2" ................... .... £5.95 
DPC-W Wire dipole centre to suit either 300 or 450ohm ladder line £5.95 
DPC-S Wire dipole centre with S0239 to surt cable feed connections £6.95 
DPC-A Dipole centre to suit Y.i inch aluminium tube with tenminal 
connections .. .. ........ . ............................................... £7 .95 
DPC-38 Dipole centre with S0239 socket with two 3/8th sockets to 
make mobile dipole .. ..... . . . . . . . . ... . . . . .. . . . . .. . . . . . . ............. ................... £6.95 
DOG80NE-S Small ribbed wire insulator.. .  . .  . .................... .. £1.00 
DOG80NE-l Large ribbed wire insulator ... . . . . ................... £1.50 
DOG80NE-C Small ceramic wire insulator ... . . ... ... . ........ £1.20 
EARTHROD-C 4ft copper earth rod and clamp . .  . .  . . . . .. .. . . . . .  £24.95 
EARTHROD-CP 4ft copper plated earth rod and clamp . . . . . . . . . . . . .  £16.95 
G5RY-ES In-line S0239 replacement socket for 300 or 450 ohm 
ladder line .. .. ........................................ ............... . .. . .... . . . . . .  £6.95 
AMA· 1 0  Se� amalgamating tape for connection joints, 1 Orn length . £7 .50 

Mounting Hardware & Clamps 
We have all the mounting brackets you could 
possibly want - for all options see our website 
TRIPOD-HOA Free standing, heavy duty, fold away tripod, 
which adjusts from 50-65mm ................................ £149.95 
TRIPOD-25l Free standing heavy duty tripod to suit masts 
65mm or less ............................................................ £79.95 
TRIPOD-20l Free standing heavy duty tripod to suit masts 
2 inch or less... . .................................... £7 4.95 
TRIPOD-15l Free standing heavy duty tripod to suit masts 1.5 inch or less 

........................................................................................................................ £69.95 
TK-24 Heavy duty galvanised pair of T & K brackets, 24 inches total length £29.95 
TK-18 Heavy duty galvanised pair of T & K brackets, 18 in<hes total length. £24.95 
TK-12 Heavy duty galvanised pair of T & K brackets, 12 inches total length. £19.95 
S0-9 Heavy duty galvanised single stand off bracket 9 in<hes total length .... £9.95 
S0-6 Heavy duty galvanised single stand off bracket 9 inches total length ..... £6.95 
CHIM-0 Heavy duty galvanised chimney lashing kn with all fixings, 
suitable for upto 2 inch.... .. . .......................... £24.95 
CAR-PLATE Drive on bracket wrth vertical up stand to suit 1.5 or 1" mounting pole 

. . . . . ........................................................................... £24.95 
CROSS-2 Heavy duty cross over plate to sun 1.5 to '! vertical to horizontal pole 

.............. .. ..... ............................ £14.95 
JOIN-200 Heavy duty 8 nut joining sleeve to connect 2 X '! poles together 

.............................. £19.95 
PTM-S Pole mounting bracket wrth S0239 for mobile whips, suns upto 2• pole 

............ ... £1 9.95 

If we advertise it - we stock it ! 
These superb linear amps have just ¥ 
arrived from Italy, great range to suit all � � 
bands and at realistic prices. tn stock now! 

HF Unear 

NEW DESIGN 8LA 350 mains powered 
solid state amplifier with a 300W output 
covering top band to 10m .......... £649.95 
HLA 305V 12v 250W Professional 
Wideband HF 1 .8-30MHz Ampl�ier with 
LCD. With LCD and built in fans ..... £599.95 
HLA 305 12v 250W Professional Wide
band HF 1 .8 - 30MHz Amplifier with LCD 
but without fans... . . .  . . . .  £549.95 

HLA 300Y + 12V 300/550W SSB output 
1 .8 to 30MHz with cooling fans 
....................... .......... .. .... £449 95 
HLA 300+ 12V 300/550W SSB output 
1 .8 to 30MHz without fans .... . ... .  £399.95 
HLA 1 50V+ 1 2V 1 50/250W SSB output 
1 .8 to 30MHz with cooling fans .. £349.95 
HLA 150+ 12v 1 50/250W SSB output 
1 .8-30MHz without fans ............ £299.95 
KLA 505Y 1 2v 300/600W SSB 3.6-

: . � 30MHz adjustable amplifier with Pre-Amp 

............ . ............................ ...... .  £349.95 
KLA 505 1 2v 300/600W SSB 3.6-30MHz 
adjustable amplifier with Pre-Amp 

. . ......................................... . £299.95 
Kl 506 1 2v 300/600W SSB 3.6-30MHz 

.:-\I 1 1 1 1 1 1 1 1 1  w/ 
� - � -

amplifier with Pr-Amp .... ...... . ..... £299.95 
KLA 405Y 1 2v 200/400W 
SSB 3.6-30MHz adjustable amplifier 

with Pre-Amp . . . . . . . . .. . .. . . . . ... . .. . . . . .  £179.95 
KLA 405 12v 200/400W SSB 3.6·30MHz 

adjustable amplifier with Pre-Amp 

.................................................. £149.95 
Kl 203P 1 2V 1 OOW output with pre-amp 20-30MHz without fans£49.95 
Kl 203 12V 1 00W output 1 8-30MHz without fans ...................... £44.95 

VHF/UHF Ampllfter 
YLA 200Y 1 2V 200/400W SSB output 140-1 50MHz with cooling fans 

........ . . ........ . . . . . . . . . . . . . . . .  £349.95 
KL144 1 2V 45/90W SSB output 140-152MHz without fans . . . .  £109.95 
LA145 12V 85W output 135-1 75MHz continuous without fans .. £129.95 
YLA 150 1 2V 1 00/200W SSB output 50-52MHz without fans ... . £1 99.95 

��;��d�������'.� ��5� �L��� t�3.50 ID\ 
Pl58-1 O 10m Standard RG58 PL259 to 
PL259 lead .. .. ......................................... £8.95 
Pl58-30 30m Standard RG58 PL259 to PL259 lead ................. £16.95 
Pl58M-0.5 l7m Mil Spee RG58 Pl259 to PL259 lead ................ £4.50 
Pl58M-10 10m Mil Spee RG58 PL259 to PL259 lead ............... £12.95 
PL58M-30 30m Mil Spee RG58 Pl259 to PL259 lead ............... £27.95 
Pl213-10 1 Orn Mil Spee RG213 PL259 to PL259 lead .............. £1 8.95 
Pl213-30 30m Mil Spee RG213 PL259 to PL259 lead .............. £39.95 
Pl 103-10 10m Mil Spee Westflex 103 PL259 to PL259 lead .... £29.95 
Pl 103-30 30m Mil Spee Westflex 103 PL259 to PL259 lead .... £69.95 
(All other leads and lengths available, ie. BNC to N-type, etc. 
Please phone for details) 

Connectors - 00 :1 
Pl259-6mm Standard plug for RG58 . ...................... ........... . . . . .  £0.99p 
PL259-9mm Standard plug for RG213...... .. ........................ £0.99p 
Pl259-7mm Standard plug for Mini8 .. .. ................. £1.25 
Pl259-6C Compression type for RG58 ...................................... £2.50 
Pl259-9C Compression type for RG21 3 .. . .................. £2.50 
Pl259-103C Compression type for Westflex 103 ...................... £5.50 
NTYPE-6 Compression type plug for RG58 £3.95 
NTYPE-9 Compression type plug for RG213 ............................... £3.95 
NTYPE-103 Compression type plug for westflex 103 ........ ......... £6.00 
8NC-6 Compression type for RG58 . . . . . . . . . . . . . . . .. . . . . . . . .................... £1.50 
8NC-9 Compression type for RG213 . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ... . .  £3.50 
S0239-N Adapter to convert PL259 to N-Type male . . . . . . . . . . . . ....... £3.95 
NTYPE-Pl Adapter to convert N-Type to PL259 . . . . . . . . . . .. . . . . . . . ... .... £3.95 
8NC-Pl Adapter to convert BNC to PL259 . ... . . .. . . . . .. . . .. . . . ............. £2.00 
8NC-N Adapter to convert BNC to N-Type male ... . . .. . . . .... . ............ £3.95 
8NC-SMA Adapter to convert modem SMA radio to suit BNC ....... £3.95 
S0239-SMA Adapter to convert modern SMA radio to suit S0239 . £3.95 
Pl259-38 Adapter to convert S0239 fitting to 38th thread . . . . . . . . . .  £3.95 

MFJ 
Antenna Tuners 
See our website for full details. 
Automatic Tuners 
MFJ-925 Super compact 1 .8-30MHz 200W .......... £159.95 
MFJ-926 remote Mobile ATU 1 .6-30MHz 200W .............................. £259.94 
MFJ-927 Compoct wrth � b'ljectrl 1 .8-:wtiz 200N ..................... £259.95 
MFJ-928 Compact wrth Power Injector 1 .8-30MHz 200W ................ £199.95 
MFJ-929 Compact with Random Wire Option 1 .8-30MHz 200N .... £219.95 
MFJ-9918 1 .8-30MHz 1 SOW SSB/1 DOW CW ATU ... £229.95 
MFJ-9938 1 .8-30MHz 'JOON SSB/1 SOW CW ATU ... .. ........ £239.95 
MFJ-9948 1 .8-30MHz 600W SSB/300W CW ATU ......... £339.95 
MFJ-998 1 .8-30MHz 1 .5kW ... .. .............. £649.95 
Manual Tuners 
MFJ-16010 1 .8-30MHz 20W random wire tuner..... .. ................... .... £69.95 
MFJ-9028 3.5-30MHz 150W mini travel tuner................. . ............ £109.95 
MFJ-902H 3.5-30MHz 150W mini travel tuner with 4:1 balun ........ £127.95 
MFJ-904 3.5-30MHz 1 SOW mini travel tuner with SWRIPWR ........... £129.95 
MFJ..904H 3.5-:n.tiz 150# mii lravel tmerl'<iltl S\'vlWMl 4:1 bal.ll .. £149.95 
MFJ-9018 1 .8-30MHz 200N Versa tuner .................... .. ... .............. £109.95 
MFJ-971 1 .8-JOMHz 300W portable tuner ......................................... £1 19.95 
MFJ-945E 1 .8-54MHz 300W tuner with meter .... ............. ............ £1129.95 
MFJ-941E 1 .8-30MHz 300W Versa tuner 2... .. .. ... ........... £139.95 
MFJ-948 1 .8-30MHz 300W deluxe Versa tuner ................................. £159.95 
MFJ-949E 1 .8-30MHz 'JOON deluxe Versa tuner with OL... .. ... £169.95 
MFJ-934 1 .8-30MHz 300W tuner complete with �icial GND ......... £189.95 
MFJ-9748 3.6-54MHz 'JOON tuner with X-needle SWRNIATT ......... £189.95 
MFJ-969 1 .8-54MHz 300W all band tuner... . .................. £219.95 
MFJ-9620 1 .8-30MHz 1500W high power tuner... .. .. ......... £289.95 
MFJ-986 1 .8-JOMHz 'JOON high power differential tuner .................. £339.95 
MFJ-9890 1 .8-30MHz 1 500W high power roller tuner ...................... £399.95 
MFJ-976 1 .8-JOMHz 1 500W balanced line tuner with 
X-Needle SWRNIATT ............................................................................ £479.95 

� 
ElfCIRONICI 

---
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Tuners 
LOG Z-817 1 .8-54MHz ideal for the Yaesu FT-817 ........... .. . . . .. £124.95 
LOG Z-100 Plus 1 .8-54MHz the most popular LOG tuner . . . . . . .  £139.95 
LOG IT-100 1 .8-54MHz ideal for IC-7000 .......................... . . . . .  £154.95 
LOG Z-11 Pro 1 .8-54MHz great portable tuner .................. . . . . .  £1 59.95 
LOG KT-100 1 .8-54MHz ideal for most Kenwood radios ......... £1 82.95 
LDG AT-100 Pro II 1 .8-54MHz ........................................... . . .. £209.95 
LDG AT-200 Pro II 1 .8-54MHz. ...................... .................. . . . . .. £219.95 
LDG AT-1 OOO Pro II 1 .8-54MHz continuously .................... . . . .  £499.95 
LOG AT-600Pro II 1 .8-54MHz with up to 600W SSB . . . . . . . . .. . . .. . £299.95 
UIGYT-1200 1 .8-54MHz 100Wfor FT-4500, FT-OX1200 & FT-OX.10'.Xl .£209.95 
UIGYT-100 Kleaf for\W'taesu FT-8570 ..................................................... £184.95 
UIG AL-100 1 .8-54MHz 1 OOil OOsig1ed fa' the AlilXl r.rge of trlm:eiver £139.!15 

Power Supplies 
PS30SWll 25A continuous switch mode PSU 
with variable output voltage and cigar socket 
also includes noise offset function SPECIAL 
OFFER £99'95 £69.95 

QJPS3011 30A continuous, includes lovely large 
meter displays and large rear terminals for that thick . 
power cable on high powered rigs. 
SPECIAL OFFER �69.95 

QJPS5011 SOA continuous, same as above with lovely large displays 
and large rear tenminals for that thick power cable on high powered rigs 
SPECIAL OFFER ffi9'95 £99.95 

QJ1830S8 30 AMP Unear PSU, 
no noise issues with the great old school power 
supply unit. nice digital display and heavy as you like, 
so you feel like you bought something and on offer 
this month .SPECIAL OFFER £+i!9'95 £99.95 

QJ1840SC 40 ANll' Linear PSU 
Like above and old sct'ool PSU heavy like you know 
you have bought a proper power supply 

JUST ARRIVED INTO STOCK! 

Hi-spec moulded RG213 PL259 to Pl259 Patch leads m '1'T 
PL213M-0.5 RG213 1/2m ................................... £5.95 
Pl21 3M-1 RG21 3 1 m  ......................................... £6.95 
PL21 3M-3 RG213 3m .............................. ........... £9.95 
Pl213M-5 RG213 5m ....................................... £12.95 
Pl21 3M-1 0  RG213 10m ................................... £24.95 
Pl213M-20 RG213 20 ...................................... £39.95 
PL213M-30 RG213 30m ................................... £59.95 
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Encou rag ing schools d u ri ng 
the Pri nc i p ia  

Astronaut Tim Peake began his 

sixth-month m ission on the 

I nternational Space Station in 

December 201 5,  becomi n g  the first 

British E S A  astro n a ut to v i s it t h e  

Station. He wil l  b e  i nvolved i n  many 

experiments aboard the ISS during 

this time. 

Research in  space crosses many d ifferent 
su bjects - the un ique env i ronment of the I SS 
offers a great opportun ity to investigate novel 
materia ls,  l ife in space , the human body, f lu id 
physics, new technologies and many other 
things. 

Worki ng with the UK Space Agency, ARISS 
(Amateur Rad io on the I nternational Space 
Station) has developed a progra mme that 
has enabled a n u m ber of schools to speak 
d i rectly to Tim Pea ke, d u ri ng h is stay. This 
has enabled l ive i nteraction between pupi ls 

• • m 1ss 1 on  

and Tim and is one of the h ighl ights of the Oasis Academy Brightstowe, Bristol were the third school to contact the ISS. 

Pri nci pia STEM outreach program me .  D u ring 
the pre-arra nged school's contact, students 
have been able to put a n u m ber  of questions 
d i rectly to the astronaut using a mateur  radio 
'{HF and U H F  radio eq u ipment spec ia l ly  
i nsta I led at the school for the occasion by the 
assembled A R I SS tea m. 

I n  the lead u p  to the ISS school contact, 
events take place to promote amateur radio as 
well as science and engi neering. Loca l radio 
c lubs have been i nvolved with activities l i ke 
bu i ldathons, special  event stations and other 
experiments to enable the young people to 
m a ke the most of the Principia mission. 

Bui ldathons 
The RSG B,  th rough the Radio Communications 
Foundation ( RCF) ,  put together an AM/l 60m 
receiver kit, the Radway, that cou ld be bu i lt -
with supervision - in each of the schools leading 
u p  to the main event of the school contact. 
As there's no better way of learn i ng a bout 
radio than by actual ly bu i ld ing someth ing, 
we put together a School I nformation Pack 
that covers some h istory of radio, some basics 
a bout electromagnetic rad iation , tra nsm itters 
and receivers, electronic construction, specific 
kit i nstructions and some suggestions for 
resea rch exercises and experiments to do 

Severa l schools in Powys combined to enjoy the science-based activities and the ISS contact. 

after the bu i ld ,  ending with a suggestion that 
a Foundation cou rse is a very good next step. 

Time was tight but we tu rned a design idea 
into a working kit in  a very short time and the 

fi rst bu i ld  took place at Sandringham School 
in January. Steve, GOFUW was voted ' leader' 
for the day and mem bers from the Veru lum 
C lub hel ped out  with a ratio of one helper  to 

May 2016  



th ree kits. School staff stayed with us to cover 
wider supervision d uties. 

In this fi rst schoo l ,  a l l  had done some 
soldering before and that helped get th ings 
off to a flyi ng start. Despite warnings in the 
briefi ng, and the instructions, a few parts were 
fitted the wrong way round,  a few in the wrong 
place and there were a few solder bridges, 
but by the end of the day a l l  but two of the 
receivers were working and they were soon 
sorted with a bit of fa ult  fi nd ing - a l l  part of 
the lea rn ing process. The happy smi l ing faces 
when the first signals were received were great 
to see and shows that a working homemade 
receiver sti l l  has a 'wow' factor, even in  this 
d igita l age. That senti ment was ca ptu red 
neatly as one of the pupi ls photogra phed the 
ana logue radio on his tablet computer's d igital 
camera ; he was proud of what he had made 
and wa nted to show h is  parents. 

In the cou rse of a week, the pupi ls 
went from bu i ld ing a receiver, to receiving 
broadcast signals,  then to receiving a mateur  
signals across the classroom and fi na l ly  on  
to witnessing the first amateu r  contact with 
a UK astronaut on boa rd the ISS. Not a bad 
progression path ! 

I am not su re whether it was the kit 
bui ld ing, the Specia l  Event Station, the ISS 
contact or a com bination, but the event has 
prom pted more of Sand ringham's pupi ls  to 
have a go at the Foundation course. Let's hope 

Feature 

it has a s imi la r  effect at the other schools that Royal Masonic School for Girls, Rickmansworth was the second school to speak to the ISS. 

ARISS have selected , a nd beyond Tim Peake's 
m ission . The RCF k indly sponsored the first 
two hundred Rodway kits in support of the 
ISS school contacts. 

From the interest shown so fa r, bui ld ing 
the receivers looks to be doing a good job in 
promoting radio and electronics in  schools. It 
shows how bui lding sim ple analogue gear is a 
great way to get newcomers interested in the 
tech nology. After these s imple experi ments, 
they can progress to more complex circu its and 
later to d igita l ly d riven projects, h igher power 
etc. G iving youngsters greater awareness of 
the underlying tech nology, this has to be a 
good i nvestment in the future of the hobby. 

Kit development 
The RSG B went to Tim Walford to obta in  a 
suitable kit for the bui ldathons. He described 
the process by which the Rodway went from 
an idea to a fu l ly working project in schools. 

" Bea ring in  mind that our l icences gives 
us the specia l  privi lege to experiment with 
the technology, and to help im prove the 
understa nding of it, the approach needs to 
have an 'educational element'. 

"Some would a rgue that the current state 
a nd pace of d igital tech nology is so advanced 
that a ny item to be bu i lt by newcomers should 
be 'entirely d igita l ' .  Whi le not denying the 
u ndoubted importance of d igital tech nology, 
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we do l ive in an  analogue world and  the 
fundamentals of radio comm unication a re 
a lso a na logue. The essential processes that 
we use, eg ampl ification & filtering, need to 
be a ppreciated in analogue terms long before 
there can be a ny d iscussion of how they m ight 
be performed in a d igital mach ine. Hence my 
belief that any introductory eq u i pment should 
be analogue - it can (and certa in ly should be) 
fol lowed up by s imple d igital 'gadgets' but it 
does need to be in that order! 

" It is a lso clear that the complexity of most 
digital devices - even a simple piece of logic 
such as a counter, let a lone a microprocessor 
- is not as easi ly u nderstood as a s im ple 
ana logue receiver. 

"And so I suggest that when we a re 
encouraging new entrants into the hobby, we 
have to start by encou raging and sti mu lating 
their interests in  these fundamental processes 
a nd analogue methods. These a re quantities 
a nd processes that they can actual ly measure 
or perform experiments on easily in the school 
lab.  It is a lso more natura l  for most of us to 
th ink i nitia l ly a bout the technology in these 
ana logue terms. 

" Many of us who have built and used our 
own eq u ipment wil l  know the tremendous thri l l  
a nd pride that comes from being a ble to say 
' I  bu i lt it'. So it is with newcomers, especia l ly 

I 

when young, who can take some 'gadget' along 
to thei r grandparents and say 'look what I did 
today' - this will provide a real boost to their ego 
that, we as the hobby's protagonists, need to 
actively encourage given the special conditions 
of our l icence. 

"We need to interest them in the 
technology and to gain  an understa nding 
of the fundamentals of radio techniq ues, by 
introd ucing them to what can be done with 
s imple eq u ipment. Their  technical knowledge 
will be l imited and this suggests we shou ld start 
with some of the sim pler (older) modes that 
were the foundations of radio communication, ie 
ampl itude mod u lation for speech transmission. 
Luckily we do sti l l  have powerful medium wave 
broadcast stations that are easi ly received ; so if 
we encou rage a new entrant to bui ld a MW RX, 
th is wi l l  be an early win-win situation! Such 
receivers are not d ifficult a nd can be made 
with a few transistors and conventional resistor/ 
capacitor/inductor parts. 

"So the design th i n king for a su itab le 
receiver means it has to be able to d rive the 

Tim Walford, G3PCJ 

and Steve Hartley, GOFUW 
I 

. 
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Feature 

In Wales, different schools sent interested pupils to take part in the activities. 

At Royal Masonic School for Girls, they worked in groups to complete each project. 

u biqu itous l ightweight 320 earpieces, and 
th is  dictates a n  audio a m pl ifier, wh ich  can be 
most easi ly real ised with one or two MOSFET 
active devices. 

"Trad itiona l ly signa l detection, or 
demodu lation, wou ld be done with a 
germ a n i u m  d iode but s i l icon ones can be 
used instead provided they have a l ittle 
forward b ias .  Constructing m u lti-wi nd ing or 
ta pped tun ing inductors is a bit daunting -
especia l ly  for the low frequency bands; but 
th is can be overcome by adding a grou nded 

gate broad band RF amp feed ing into resonant 
load com prising a h igh va lue,  ready wound ,  
si ngle wind i ng choke type ind uctor (without 
any extra sma l l  input wind ing) and the 
tu n ing capacitor. A pa i r  of sma l l  1 OOµH bead 
inductors in  series w i l l  give coverage of the 
h igher frequ ency end of the med i u m  wave 
band when resonated with both sections of 
a PolyVa ricon tun ing capacitor. The d iode 
detector is then l ightly coupled to this tuned 
load so as to ma i nta i n  the selectivity, wh ich 
can then feed the audio amp. With a su itab le  

The Rodway has  proved to  be a successful project. 

switc h ,  the ind uctors ca n then be changed to 
being in pa ra l le l ,  or another ind uctor of a bout 
50µH can be switched in to cover l 60m ,  
which can b e  used for short range a mateur 
rad io  AM contacts! A few metres of 'th rown 
out' aeri a l  wire is long enough to pick up the 
MW broadcast stations ( provided the aer ia l  
is not tota l ly  with i n  the Fa raday cage of a 
modern rei nforced concrete bu i ld i ng) ,  and 
w i l l  a lso be  enough for short range l 60m 
a mateur radio phone contacts with in  a sma l l  
demonstration a rea .  

"Th is  s i mple Tu ned Rad io  Freq uency 
RX design, which uses only th ree of the 
sa me BSl 70 MOSFET tra nsistors, has 
become known the Rodway (after a place 
in Somerset) . It is a bout the s im plest that 
can be read i ly  b u i lt and used for the a l l 
i m portant i n it ia l  'wow factor' and then later 
for demonstrations of some a m ateu r  radio 
techn iq ues. 

" Because I don't have the faci l ities for 
la rge sca le  PCB man ufacture, G i les Rea d ,  
G 1 M FG a t  t h e  RSG B h a s  la  id o u t  a P C B  for 
com mercia l  production and , with support 
from the Radio Com m u n ications Foundation, 
th is  has become a product d i rectly a i med at 
school pup i ls tha n ks to the exce l lent project 
manua l  put together by Bath Bui ldathon team 
members Dan ,  M OTG N a n d  Steve, GOFUW. 

" From early reports, these have been very 
successfu l in the i n it ia l  schools to have a go 
at b u i ld i ng their  own rad ios . "  

Websearch 

Sandringham School Video: http://amsat-uk. 
o r  g/ 2 0 1 6 I 0 1 I 0 6 I s  tu d e n t s  - i n - ha m - r a d  i o -
bui ldathon/ 
RCF: http://commsfoundation.org/ 
Walford Electron ics: http://www.walfords. net/ 
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Technical STAR 
Noise Red uction 

STAR Noise Reduction (SNR) is a 

DSP Rx development originally 

designed to complement the 

PICaSTAR HF Tx/Rx [ 1 ] .  It del ivers 

a s i g n ificantly i m p roved a b i l ity to 

remove multiple and simultaneous 

unwanted noises. A critical priority 

is to a c h i ev e  t h i s  with m i n i m a l  

d i sturbance t o  t h e  wanted s i g n a l  

quality i n  either S S B  or C W  mode. 

'Noises' in  this context incl ude general 

band noise ( local and propagated), 

m u lti ple i nterfering carriers - a n d  

domestic multi-tone sources such 

a s  plasma TVs, P LT a n d  S M PSUs. 

And combinations thereof. 

Fi rst, a sma l l  d igita l ana logy. I magine you 
a re sitting in a park having a q u iet chat 
with a friend . The wind gets up and you a re 
d istracted by the a n noying wh istl i ng. So you 
switch on you r  Tone Ki l ler that leaves your 
friend's voice completely undistu rbed but now 
i n  the clear. 

Next it starts to ra i n  hard and it becomes 
d ifficult to hea r what he is saying.  So you 
switch on you r  Noise Reduction a nd the 
readabi l ity is much improved . How can this 
be? Because the voice is h ighly correlated 
and is rich in harmon ics whereas ra in  noise 

Rx Input 
from ---
CODEC ADC 

Rx 

+ 

Apply 
AGC 

is completely ra ndom and uncorrelated . So it 
is possib le to detect and exploit this d ifference 
by subtracting the noise. 

Then suddenly a large crowd a ppea rs and 
they a l l  start rush ing a round and yel l ing at  
each other. You realise it m u st be a weekend 
so both of you give up try ing to have a chat 
and switch off. No technology can help here. 

But on a more serious note, you reflect 
phi losophical ly that one ma n's noise is 
another man's signa l .  Ah, yet another design 
chal lenge! 

How did  we get here? 
Most of us l i ve in an u rba n or subu rban 
environ ment a nd our  a b i l ity to h ave even a 
basic H F  QSO is being increas ingly l i m ited 
by noise, both QRN ( natura l )  a n d  Q R M  
( m a n-made) ,  both loca l l y  sou rced a n d  
ionospherica l ly  propagated . A n d  worse, that 
noisy H F  envi ron ment is  gett ing noisier with 
every pass ing day. For most of us, tracking 
down local  noises a nd removing them at 
sou rce is  a complete d rea m .  As for remote 
propagated noise, I only h ave to point my 
HF beam at any m ajor ( i e  noisy)  city to  hea r 
if the band is open to that part of the world 
or not. 

Pragmatica l ly  accepting that the noise 
exists and trying to red uce it using DSP felt 
l i ke a more rea l i stic strategy. So with some 
com pletely d ifferent software techniq ues I 
wa nted to try out, in Septem ber 20 1 1  the 
S N R  project was conceived . 

+ 

Auto 
Notch 

Phased i m plementation 
This project has two d istinct phases. Phase I 
was to design and bu i ld  SN R as a n  i ntegra l 
part of the P I Ca STAR. That phase is now 
corn plete. Phase 1 1  is to port that design over 
to a widely ava i l able and sta ndalone add-on 
board to go on the aud io output of a ny Rx. 
Phase I took over 4 yea rs to complete and 
Phase 11  is j u st sta rti ng at the ti me of writi ng. 

Figure 1 shows a block d iagram of 
the origi na l  P ICaSTAR a pproach to noise 
reduction versus cu rrent S N R .  Both use 
the identical dedicated DSP hardwa re. The 
performa nce difference is profound .  

For the  pu rposes of  th is  overview, you 
can su bstitute any classic non PC-based 
DSP Tx/Rx for the orig ina l  P I CaSTAR.  For a n  
equ iva lent to PICaSTAR with S N R  you have 
to su bstitute someth ing expensive , recent and 
typica l ly  req u i ring both a good PC as wel l  as 
a good radio .  

Why did SNR Phase I ta ke so long? 
Mostly beca use it took me a very long ti me 
to tru ly grasp a nd i nterna l ise the fact that 
everyone wa nts someth ing d ifferent. I had 
thought the customer req u i rement was 
s i mple .  J ust remove those wretched noises! 

Wel l ,  it tu rned out that is not a lways 
exactly what is wa nted . 

Fi rstly, some do i ndeed want a l l  noise 
removed - but some prefer a res idual  comfort 
leve l .  And a few don't want any medd l ing 
with the signal and its context whatsoever. 
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noiser ------1 AF gain --- to 

control CODEC DAC 

O rigi nal 
PICaSTAR 

Pre-AGC filter ��-�� Post-AGC filter 
AutoNotch and Oenoiser act 
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FIGURE 1 :  Overview of 

the Rx d ifferences between 

PICaSTAR as of 1 2  years ago 

versus P ICaSTAR today. All  

i n  DSP, of course. 
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For sure,  nobody wanted noise removing to 
the extent that the wanted signal  audio qua l ity 
was com prom ised . 

The second reason is that it tu rned out 
to be d ifficult .  It  was never entirely obvious 
wh ich design a pproach was best until very 
late on.  

Tha n ks to Dave, G3SUL,  we ended 
up after much iteration using 'non- l inear 
pred iction ' ,  a technique used among other 
thi ngs to forecast share prices. So it must be 
good I See countless references on the web. 

The th i rd reason was that sq ueezing the 
S N R  software into the existing processor is 
hard work, not just i n  terms of the memory 
it needs but, even more critical ly, the huge 
number of extra i nstruction cycles that have 
to be executed in real t ime. 

Using the same hardware for SNR Phase I 
was a prerequ isite. Fi rstly, beca use many have 
a l ready invested in bu i ld ing that P ICaSTAR 
hardware. Secondly, because one of my ma in  
amateur rad io pleasures is squeezing good 
software i nto i nexpensive ha rdwa re. This is 
pure masoch ism1  

Setting expectations 
SSB signa ls  have a typical dyna mic range of 
some 30d B (or 5 S-poi nts) when they leave 
the Tx. Your S-meter measu res - and your 
AGC acts on - the pea k value of the strongest 
component in your Rx passba nd.  So if you 
a re receiving that signal at, let's say, S5 ,  then 
there wi l l  be voice com ponents spread over 
the 30d B ra nge from SO to S5.  

I f  you have a n  S3 noise floor, it fo l lows 
that there a re m a ny voice components below 
that floor that for most practica I pu rposes 
a re s imply not there. And exactly which of 
those voice components a re below your floor 
is conti n uously cha nging both as a function 
of the i nsta nta neous speech spectra I content 
and the propagation. So far - as opposed to 
opinions, preferences and tastes - this is mere 
a rithmetic. 

A good qua l ity S5 signal over a n  S3 clean 
noise floor is sti l l  perfectly 1 00% readable. 
However, it cou ld never be reasonably 
described as "of good qua l ity" at  the receiving 
end,  because huge chunks of it are m issing. 
It is best and most s imply descri bed as 'noisy' 
because a lthough the ear/bra in  i ntegrates 
over t ime and does a great job of fi l l i ng i n  
t h e  ga ps, i t  leaves a n  overwhel m i ngly net 
h issy sensation ru nn ing conti nuously. Some 
people fi nd this very un pleasant and they 
would s imply prefer it if that sna ke noise was 
not there. 

In this example,  given the readabi l ity can't 
be improved over a l ready 1 00% readable, can 
we i mprove the l istening experience? Because 
over any susta i ned period , many if not most 
fi nd it very t ir ing to l i sten to. Or, to use a 
s impler concept, just p la in  i rritating. 
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We could easi ly substitute nea r si lence 
during pauses in the speech.  This is commonly 
ca l led squelch - and if it has good attack and 
decay t ime constants then I personal ly th i n k  
t h i s  gives some useful brief rel ief from that 
contin uous h iss, even on SSB. Not everybody 
(and proba bly not most) would agree. It 
smacks too much of FM ! 

The more subtle ( ie difficult) approach is to 
note every freq uency where at any  insta nt i n  
t i m e  t h e  signal exceeds the noise. A n d  pass 
some la rger percentage of the i n put at that 
freq uency through to the output - where the 
percentage is a function of our confidence that 
we have made the right decision. 

This i s  the essence of SNR. Note a lso that 
by ' i nsta nt in  t ime', we are not ta lk ing seconds 
( ie  the speed of sentences, as in squelc h ) .  
Rather, we a re ta l ki ng m i l l iseconds. 

So there are two SN R design objectives: ( 1 )  
reduction of noise on perfectly readable signals 
while not introducing new conseq uentia l  
a rtefacts. This i s  defined here as ma inta i n i ng 
fidel ity. It is easi ly the more d ifficult task.  ( 2 )  
Improved readabi l ity o n  the margi n .  Defi n itely 
ach ievable for both SSB and CW. 

And the Phase I outcome? In brief, the 
a bove objectives have been achieved -
for stations l iv ing with a ra nge of noise 
c i rcumstances anywhere between triv ia l  and 
horrendous. 

We can tune S N R  for more or less 
aggression - where the outcome varies 
between the l i m it ing extremes of tru ncated 
wanted signals with switch ing noise in the 
gaps - th rough to such a modest reduction i n  
noise that it becomes essentia l ly  i m possible 
to tel l  that SNR is acti ng at a l l .  

F inding several solutions between those 
extremes that su i t  both d ifferent operational 
c i rcu mstances and d ifferent personal  tastes is 
the objective. Cruc ia l ly  it would seem we a l l  
have different preferences. And certa in ly we 
have d ifferent noise environments. 

The u lt imate test is whether you leave 
S N R  switched on u nder a l l  operational 
c i rcu mstances. There a re some sma l l  
l i m itations (d iscussed shortly) s o  'very nearly 
al l  the t ime' is the a nswer here. 

Establ ish i ng design priorities 
S N R  is designed to deliver an i m proved 
l i sten ing experience. However beca use i n  
practice ' im proved' tu rned o u t  t o  b e  a h ighly 
su bjective value judgement, a formal set 
of S N R  project priorities was developed to 
provide a ta ngible basis for development and 
some agreed criteria for objectively measu ring 
progress. 

These priorities have never changed . They 
apply eq ual ly to all operational scenarios (both 
SSB and CW) ra nging from mon itoring a n  
em pty a lbeit noisy freq uency in  anticipation of 
activity, casual  conversational QSOs through to 
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susta i ned contest operation and DX chasing. 
In this context we need to define 'signa l ' .  

For SSB ,  i t  means the  one  on-tune SSB signal 
i n  a n  appropriate Rx bandwidth . For CW it 
means a l l  the CW signa ls in the cu rrently 
selected Rx bandwidth . 

The fol lowing paragraphs d iscuss the 
SNR design priorities, seen i n  the l ight of my 
more enl ightened understa nding of 'customer 
needs' - yet u lti mately bounded by the laws of 
physics. So these are rea l istica l ly  ach ievable 
objectives - and not just a mere 'wish list'. 

From the operator's perspective (is there 
any other?) the priorities split i nto two d istinct 
scenarios, with the inevita ble grey a rea i n  
between .  

Signals that are definitely 1 00% readable. 
Top priority is absol utely m in ima l  loss of 
signal fidel ity. This fidel ity req u i rement 
a mou nts to wanting the signals themselves 
to sound essentia l ly uncha nged with SN R on 
or off. We do not want to remove noise at a ny 
expense to fidel ity. Also, any artefacts of the 
wa nted signal(s) that classica l ly  should not 
be there idea l ly  rema in  untouched . We a re 
defi n itely not i nto using our Rx technology to 
' im prove' their Tx technology. 

The next priority is to reduce a nyth ing 
and everyth ing that is not a component of 
the wanted signa l (s) . That amou nts to 'wh ite' 
noise (eg band noise), coloured noises (eg 
man made) and persistent tones (from 
whatever source) . A few prefer com plete 
remova l ,  a few a bsolutely none and most 
prefer something in between.  

At the same t ime,  SNR should not introduce 
any new a rtefacts that add sign ificantly to the 
noises we a re trying to remove. 

The a rgument is that the end result wi l l  be 
more pleasant to l isten to - and less fatiguing 
over a susta i ned period . And interestingly, it  
seems that for some, taste can be acq u i red 
with experience and use. So in that sense, the 
ta rget is a slowly moving one. 

Signals that are less than 1 00% readable. 
Here the only priority is to improve the 
readabi l ity of the wanted signal up to 1 00%. 
U nti l that i s  ach ieved , fidel ity ta kes second 
place. 

Limitations - yes, there are some! Absurd ly  
bass-boosted SSB signa ls  can end u p  with 
some of that excess bass red uced . To S N R  
i t  c a n  look l i ke tones. You m a y  not consider 
this a l i mitation i n  practice. 

Especia l ly  when operating near the M U F, 
you sometimes get phase d istortion on 

Peter Rhodes, G3XJ P 

G3XJ P @ rhodesG3XJP.plus.com 
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FIGURE 2 :  Typical SNR loader showing the tuneable S N R  parameters, t h e  STAR keypad a n d  the 

resulting BSD of an SSB signal. 

signa ls caused by d ifferent propagation path 
lengths on s l ightly d ifferent freq uencies. This 
'distortion' can become more a pparent as you 
remove the background noise. 

The number of SSB signals with excessive 
I M D  products has increased noticeably over 
recent years - and removing masking band 
noise ma kes those I M Ds even more obvious. 
They sou nd even worse. 

S N R  technology i n  b rief 
How do you visual ise a signal? Most of us - I 
th i n k - see a signal comi ng down the anten na 
lead in  the time domain . That is ,  its ampl itude 
cha nges with t ime.  This as what you would 
see on an osc i l loscope con nected across you r 
speaker term ina ls ,  na mely signal a m pl itude 
u p/down versus the passage of t ime left to 
right. With a n  ana logue ( ie  ha rdware) Rx, it 
is the only doma i n  we've got! 

The orig inal  P I CaSTAR had both noise a nd 
tone reduction in the t ime doma in ,  produc ing 
better results than the obvious commerc ia l  
competition. Even so, th is  doma in significantly 
l i m its the performance in practice. 

For noise red uction pu rposes, we 
classical ly prefer the audio in  the frequency 

domain. You can visual ise this as what you 
see on a spectrum ana lyser d isplay, namely 
signa l ampl itude u p/down versus frequency 
increasing from left to right. This domai n  
is prefera ble for noise red uction pu rposes 
because it seems more i ntu itive (at least it 
does to me) to d ifferentia l ly cha nge the Rx 
ga in  to remove noise at d i fferent frequencies 

rather than at d ifferent times. Fortu nately 
most of the mobi le phone industry agrees, so 
I must be right. [The mobile phone industry 

also gives us four-hour batteries, so I question 
your choice of friends - Ed]. 

I n  the freq uency doma i n ,  these sma l l  
i nd iv idua l  bands of freq uency are known 
as bins.  Their  a m pl itudes change with the 
passage of time and cruc ia l ly, we can control 
the ga in  of each such bin independently. 

But it is horrendously expensive, in  
processi ng terms. Getting the  signal i nto the 
frequency domain and then afterwards,  back 
to the time domain is a pure overhead.  It costs 
a fortune in valuable processing resou rces a nd 
as such,  this overhead achieves a bsolutely 
noth ing.  The vi rtue of the a pproach l ies 
entirely in  the cunn ing thi ngs you can do whi le 
you a re i n  the frequency doma i n .  

Ways and means 
The classic means of getting from the time 
domai n  to the freq uency doma in  is  to use a 
Fast Fourier Transform ( FFT) . And after we 
have processed the bins, we get their contents 
back to the time domain  using an I nverse FFT. 
(Th is  latter step is so you can l isten to signals 
with your ears. If you merely want to watch 
signa ls with you r  eyes, you don't need this 
I nverse step.)  

You may have met this a pproach on a PC. 
Most audio packages have this capab i l ity 
and it is great for, say, c lea n i ng up ( removing 
noise from) old record ings. The d istinguishing 
feature of th is and s imi lar  a ppl ications is that 

they do not operate in real t ime. If you can 
easi ly spare severa l m i n utes to wa it for the 
result, fine. I f  passing the a ud io through the 
process several ti mes improves it further, 
great. But if you a re trying to conduct any 
meani ngful QSO, such delays a re tota l ly 
u naccepta ble. 

If the delay ( latency) is not too bad ,  one 
possible workaround is to not provide VOX and 
QSK operation - or to make them so slow that 
nobody would use them.  There a re plenty of 
exa mples of this approach on simpl istic SDRs. 
Completely u naccepta ble. 

You can always get there by throwing more 
money at the problem by buying ever faster 
ha rdware .  As a matter of principle, I don't 
see a ny great joy in just throwing money at 
any hobby. I would rather invest my time and 
derive pleasu re by ta king on the chal lenge. 
Further, with P ICaSTAR,  hundreds of people 
had faith and long ago committed to thei r base 
hardware platform - and I am a lso not into 
'churning the ma rket'. 

The sca le of the problem 
With P I CaSTAR DSP Rx processing, successive 
samples of the signal a rrive every 20. 83µs 
- so that is how long we have to process 
each and every one of them . Nyqu ist must 
be obeyed! 

A lot of that processing occurs at  audio 
and is i m plemented i n  five code blocks that 
a re run in  turn at  a 9 .6kHz rate. To give you 
some sense of sca le,  each such block has 
enough time to process, say, two good qua l ity 
aud io filters - which is a bout six hundred 

i nstructions. 
I rrespective of the exact variant you 

choose, the FFT and its inverse each req u i re 
several thousand i nstructions. For example,  
a 1 024 poi nts radix-4 FFT opti m ised for run 
t ime straight out of the Ana log Devices code 
l ibrary requ i res 37 , 0 1 6  instructions - and the 
I nverse FFT, same aga i n .  Without debati ng 
the deta i l ,  you can see we a re several orders 
of magn itude away from even contem plating 
this approach .  

Ch ugging away in  the background for the 
pu rposes of producing a spectrum display, this 
is not a problem . In the rea l-ti me l ive QSO 
signal path , it's a complete non-starter. 

The so-ca l led 'fast' Fou rier Tra nsform may 
be way faster than its predecessors but is 
noth ing l i ke fast enough for us.  

The natu re of the sol ution 
This project only got started at al l  beca use I 
cha nced on a paper on the web [2] . The first 
page of this paper descri bes the benefits of the 
a pproach succinctly - and it was just made for 
this job. This a pproach was used to get started 
but later [3] was found , which descri bes a form 
of S l id ing Discrete Fourier Transform (SOFT).  
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This turned out to be even better in practice. 
One significant adva ntage over the 

conventional  FFT is that you only need to 
compute the bins you a re actua l ly using. So 
in the na rrower bandwidths associated with 
more d ifficu lt situations, the processing load 
d rops and can be re-a l located . 

The S O FT p lus the I nverse SOFT needs 26 
instructions + 7 instructions per b in .  For the 
worst case ba ndwidth of 3 kHz us ing 75 b ins 
each 40Hz wide,  th is  comes to a mere 5 5 1  
i nstructions. That's more l i ke itl 

There is another i m porta nt l i m it .  The 
in herent latency of any Fou rier tra nsform is a 
function of bin width .  40Hz bins are as narrow 
as you would want, since with anyth ing much 
na rrower, that increased latency would make 
Rx/Tx tra nsition delays u naccepta ble in the 
real world . 

With commerc ia l  radios these critical 
n u m bers tend to be a well-kept commerc ia l  
secret. I a m  not aware of any other tru ly 
amateur rad io transceiver that uses this 
a pproach.  

But don't t ry this at home us ing C +  + .  
Of necessity this was a l l  hand-ca rved i n  A D  
Assembler from sol id gold bricks. It took 
months to eventual ly get it down to those 551  
max  i nstructions. 

Reducing the noise 
Crudely, we decide if a given bin conta i ns 
more signal tha n noise. And then switch it on 
or off accordingly. But switching bins between 
fu l ly on and fu l ly off is not des i rab le ,  si nce 
the noise generated by that switch ing action 
would generate more i nternal noise ( i n  the 
form of switching sidebands) than the external 
noises we a re trying to reduce. 

So, in genera l ,  we try to cha nge the ga i n  
of each b in  a s  a function of o u r  confidence 
that - at decision time - the bin conta ins more 
signa l than noise. Often that is not too difficult. 
But with low SNR signals, when we a re on the 
very edge of decid ing if a bin is more sign a l  
than noise, confidence in  that decision i s  - by 
defi n ition - only 50% .  Gett ing more of those 
decisions right when on the extreme margin is 
the essence of improved readabi l ity. See [4] . 

SN R features 
S N R  has th ree completely new su bsystems. 

Noise Reduction (N R) .  This i m proves the 
signal to noise ratio of wanted signa ls versus 
typical band noise. It can a lso be tuned to 
reduce some coloured noises (eg O R M ) .  N R  
has been expl icitly designed for m in ima l  
d isturba nce to the  wanted signal i f  that 
signal is more tha n a bout 3 S-points over 
you r noise floor. 

N R  red uces noise d ifferentia l ly across the 
freq uencies in  the passband .  In addition it has 
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a detector that is expl icitly looking for a n  on
tune voice in  SSB mode and for keyed tone(s) 
anywhere in  the passband in  CW mode. When 
it finds the m ,  the signal or noise decision 
is instantaneously biased further towards 
'signa l ' .  For speech this detector is un iversal ly 
known in the trade as a Voice Activity Detector 
(VAD) For CW, I have cal led it a Morse Activity 
Detector (MAD) .  

STAR SNR is in  contrast to the origi na l  
STAR Denoiser that, l i ke a l l  others based on 
the  Wiener filter I have ever hea rd ,  often leave 
you l isten ing to audio a pparently com ing out 
of a large d ra i n-pipe. 

Tone Kil ler (TK) . TK reduces al l  persistent 
tones. These vary from truly persistent 
si ngle or mu ltiple carriers through to tonal  
interference from (for exam ple) PLT and 
plasma TVs - where persistence at a given 
freq uency is harder to esta blish . You get to pre
tune persistence so that SNR wi l l  d istinguish 
between slow and wa nted CW versus the 
persistent a nd unwa nted tuner-uppers. 

The i m provement is d ra matic. With 
m i n ima l  loss of fidel ity to wa nted signals ,  TK 
can be tu ned for sensitivity to the point where 
i t  wi l l  reduce tones that you may not even 
be able to hear (ie you did not realise they 
were there until after they were removed) .  This 
is in contrast with the origi na l  t ime doma in  
AutoNotch, wh ich  cou ld usual ly hand le on ly  
one tone - and a lso because that inc l uded a 
keyed tone, it could not be used i n  CW mode.  

Auto/Manual notch (A/M N) .  A/M N bu i lds 
a n  a uto-freq uency and a uto-depth notch 
on the instantaneously strongest i nterfering 
carrier. This notch is particu la rly effective 
si nee it reduces the tone before it gets to 
the AGC detector. See Figu re 1 .  So the AGC 
ga in  on the wa nted signal is not reduced by 
an i nterfering carrier, even if that ca rrier is 
stronger than the wanted signal and would 
norma l ly domi nate the AGC. This holds true 
up to the point where the carrier  strength 
exceeds the max imum notch depth of 65d B ,  
i e  a t  about S 9  + 1 Od B .  

Alternatively, this notch may be switched on 
and manual ly tuned in frequency. This approach 
is particularly useful for a non-continuous but 
constant freq uency interfering tone. 

In practice you wi l l  see the S-meter read 
say S9 on a strong interfering ca rrier - and 
you won't even hear  any weak wa nted signa l .  
When you switch o n  A/M N  you wi l l  see the 
S-meter d rop to the point where any wanted 
signal is now contro l l ing the AGC. And if there 
is no wanted signal present, the S-meter wi l l  
d rop a l l  the  way to  your  noise floor. 

It should be noted that no add-on 
standalone processor ( i nc luding S N R  Phase 
I I )  can ever ach ieve this, since the u nwanted 
carrier has depressed the Rx ga in  in the parent 
Rx by AGC action.  The da mage to the wa nted 
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signal has  a l ready been done. 

Tu n i ng S N R  
For context, let's have a brief gla nce a t  what 
this looks l i ke .  We have a PC-based appl ication 
i l l ustrated in F igure 2. All the user control keys 
are shown in a cyan ( l ight blue) font. 

On the left are a l l  the non-S N R  controls 
needed to define the c i rcumstances u nder 
which you a re pre-tu n i ng SNR. This inc l udes 
a repl ica of the actual P I CaSTAR keypad .  

On the right a re the  tuneable SN R 
pa ra meters, numbered 1 40- 1 56 for reference 
pu rposes on ly. They are used to pre-tune N R ,  
TK a nd A/M N capabi l ities for you r  tastes, for 
your personal  noise environ ment(s) and for 
d ifferent operationa l  c i rcumstances. 

There a re n i ne such S N R  G roups per 
mode to cater for a wide range of d ifferent 
c i rcumstances. Each G roup com prises a set 
of 1 3  S N R  parameters and ,  once tuned , you 
a l locate one of these Groups to each of you r 
3 most common c i rcumstances. Classica l ly  
these a re good , med i u m  and poor cond itions. 

Then , for operational  use on P I CaSTAR 
( ie  no PC),  you switch (with one keystroke) 
between these three. Occasiona l ly you m ight 
select one of the other six from a top-level 
men u .  For exa mple ,  if you a re afflicted by a 
specific nasty noise (eg plasma TV, P LT etc) ,  
the  general idea is to  pre-tune at least one SN R 
G roup specifica l ly to handle its id iosyncrasies 
- and then select the a ppropriate S N R  G roup 
when trouble strikes. 

Although most people don't need anyth ing 
l i ke this much versatil ity, none the less you 
wou ldn't ever want to be tun ing a l l  (or indeed 
a ny) of this in the heat of battle .  Hence the 
term 'pre-tune' .  

At the bottom of the window is the B in  
Spectrum Display (BSD) ,  which shows the 
i nsta nta neous insertion loss in dB of al l  the 
cu rrently active bi ns, ie  those in the cu rrent 
Rx Fi lter width . They swing between fu l l  sca le, 
fu l l  ga i n  and the floor level you have set with 
parameter 1 40,  U lti mate Noise Floor. 

However, b ins that a re being notched by 
TK a re ful ly attenuated irrespective of your  
U lt imate Noise Floor setting. See as a n  
i l l ustration the two TK notches on carriers at 
approximately l .4kHz and 2 .8kHz.  

A/M N has no impact on the BSD because 
i t  notches out the strongest tone early in the 
Rx chai n .  However, it follows that A/M N must 
have a l ready removed a stronger th i rd tone in  
the  Rx passband as  i l l ustrated - or otherwise 
A/M N (not TK) wou ld have a l ready taken out 
the stronger of the two rema in ing tones. 

In CW mode, you wi l l  see an a uto-width 
and a uto-frequency m i n i-filter bu i ld a round 
each CW signa l  i n  the Rx passband .  

Watching the BSD whi le  tun ing your  SNR 
parameters is the  best way to  opti mise them.  
S i nce we have long si nce i nterna l ised what  a 
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FIGURE 3: More S N R  implementation deta i l ,  showing where the pre-tuned N R ,  TK and NM N parameter settings apply. 

good signa l sounds l i ke ,  the sta rting point for 
S N R  optimisation is to tune in good qua l ity 
signals with a l ready good S N R  - and a lso 
interna l ise what that looks l i ke .  

Please note carefu l ly that the BSD shows the 
spectrum of instantaneous gains at the d ifferent 
bin frequencies, ie this is SNR's response to 
the signal + noise. I t  is not a classic spectrum 
d isplay of the signal + noise per se. 

Figure 3 shows a bit more deta i l  of S N R  
and where those user preset controls a pply. 

Figure 4 shows a typical BSD in CW mode 
at the moment of key down. This example is in 
a l .4kHz bandwidth at a CW Pitch freq uency 
of 600Hz. This signal was 3 'S'-points over 
my U lt imate Noise Floor, wh ich is set at 22dB 
down.  Note the two keying side-ba nds, which 
result i n  the characteristic keying hardness. 
You wou ld lose these in a na rrow CW filter. 

One extreme S N R  conseq uence 
Over the last decade,  my MDS on 1 5m has 
come in  repeatably at - 1 3 l dBm in a 3kHz 
bandwidth . I n  fact, the actual numbers don't 
matter for the pu rposes of this d iscussion . 

What rea l ly  matters is that when I connect my 
antenna (as opposed to a dummy load ) ,  then 
on any H F  band I can hear some incremental 
band noise that exceeds my Rx i nterna l  noise. 
Even on an a ppa rently c losed band . 

When I switch on NR,  that band noise goes 
down ( ie the AF output d rops by many d B) 
and what I can now hea r is occasional tones 
(at various tuning rates) as I tune across the 
ba nd .  These a re doubtless DDS LO spuri i  that 
norma l ly lu rk completely unheard below the 
Rx i nternal noise floor. When I switch on TK, 
al l  those tones completely van ish as wel l .  

What i s  happening here i s  that S N R  first 
removes the band noise, and then goes on 
to a lso reduce the Rx interna l ly  generated 
wide-band noise floor - and then it goes on 
to remove any i nternal spurious tones. 

So with S N R  on, I end up being able to 
hea r signa ls that a re further below my Rx 
noise floor (as conventiona l ly  defined) than 
with SNR off. The Rx M DS has been effectively 
improved and I can now measu re - 1 36dBm 
in that same 3 kHz bandwidth.  Nea rly one 
S-po int improvement. And to measure this I 
have to i nject a keyed carrier - or otherwise 

S N R  mal iciously removes the measurement 
tone as wel l !  

Note that you can't ach ieve the same result 
s imply by having a qu ieter Rx front end . You 
have to a lso reduce the band noise. 

Tone K i l ler and NM Notch deta i l  
This further deta i l  describes the interaction 
between TK and NM N to provide more 
context. 

In fact it is TK that calcu lates the freq uencies 
of a l l  the req u i red notches and it appl ies post
AGC notches to a l l  persistent tones. It a lso 
works out which is the s ingle instantaneously 
strongest tone - and passes its freq uency over 
to NM N .  NMN then bui lds the pre-AGC notch 
at an ever increasing depth . So TK is left to 
remove any post-AGC res idual  tone that is 
greater than [tone level + AGC ga in - notch 
depth (dB)] .  This ra pidly subtends zero as the 
NM notch bui lds - hence the non-appearance 
of a notch on the B in  Spectrum Display. And 
of course, you hear no tone .  

The point i s  qu ickly reached where the 
offend i ng tone is so notched out  that  TK 
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FIGURE 4 :  Typical C W  BSD display o n  a modest signa l .  

no longer even sees i t  - or some other tone 
becomes stronger, eg a speech component. 
And so the NM N notch depth starts decreasing 
u nti l the cycle starts aga i n .  This is a classic 
servo loop and it caters for QSB on the ca rrie r  
( i nc luding switch ing off) - and QSY of  the 
ca rrier - a nd/or some other carrier becoming 
i nsta nta neously dominant. 

NM N is designed to be left switched on 
under most c i rcumstances. I f  you wait for 
a big tone to appear before switching on N 
M N ,  AGC action wi l l  have a l ready reduced 
the Rx ga in  at a l l  freq uencies and it wi l l  take 
much longer for NM N to recover the AGC 
(and therefore the wa nted sign a l ) .  The end 
result  wi l l  be the sa me,  but noticeably slower 
to get there. 

There is an LED that flashes on whi le  the 
NM notch is being bu i lt .  Often you wil l see 
these brief flashes when you can hear no 
interfering tone. That is not because there is 
no tone. I t  is because NM N has done its job 
perfectly and com pletely transpa rently. 
There a re some more d ifficult situations: 
• If there is more than one persistent tone 

in the passband then NMN wi l l  swap 
between the two strongest tone freq uencies. 
It wi l l  devote more time to notch ing the 
strongest tone.  If for example ,  one tone is 
wea k and the other strong, NM N wi l l  only 
occasiona l ly switch to the weaker tone. 
This switch occurs after NM N has acted 
on the stronger tone to the point where the 
weak tone becomes the stronger. Al most 
i m mediately after switching to that other 
tone, the situation is reversed . But the 
notch sti l l  has to be re-bui l t  on a d ifferent 
freq uency. There is a tuneable preset 

amp l itude threshold that m i n i m ises the 
impact of this effect. 

• There w i l l  a lways be more NMN activity in  
the  presence of both signals and tones than 
with only one of them.  Even if an i nterfering 
tone a m pl itude is i n  fact constant, its 
a pparent amp l itude wi l l  vary as the wanted 
signal moves the AGC point. This can lead 
to a lot of NM N activity as the notch depth 
tracks the cha nging tone amp l itude. 

• If you get two (or more) CW signa ls of 
s im i la r  a m pl itude on exactly the same 
freq uency, the 'gaps' wi l l  tend to be fi l led 
in and the net result wi l l  sou nd more l i ke a 
conti nuous tone both to you and to NM N .  
So i t  i s  more l i kely to react. 

• If a wanted SSB signa l  has a particu lar ly 
mono-tonous voice then you may notice 
occasiona l  sma l l  NM N activity. If you pre
tune NMN so this never ha ppens, you may 
feel it is a bit slow to react when a real tone 
comes a long. 

• In genera l i n  CW mode, you tune for 
a CW tone to be deemed persistent if it 
lasts longer than a dash at you r  slowest 
wa nted CW speed. But the slower you set 
this m i n i m u m  CW speed then the longer N 
M N  has to wait to see if every dash is ever 
going to stop. Thus the NMN response t ime 
to a tone that even tu a I ly turns out to be a 
persistent ea rrier is necessa ri ly increased . 
A s im i la r  a rgument a ppl ies to reasonable 
speed CW which is excessively weighed 
down by unconventiona l ly long dashes. 

• CW contest reports (ie 5 N N )  commonly 
sent d ifferentia l ly at h uge WPM wil l  often 
a ppea r to NM N as a contin uous tone .  But, 
i n  genera l ,  the NM N reaction t ime to this 

data bu rst wi l l  sti l l  let most of it get through . 
Enough a lways gets through so that you a re 
left i n  no dou bt what ha ppened . But you 
m ight be left briefly wondering if you got 
4 N N  or 5 N N .  I suspect it was 5 N N .  

Audio record i ngs - but a lso a word 
of caution 
There are some record ings on the web [5] 
that i l l ustrate the i m pact of SNR. On various 
sites you wil l  a lso fi nd record i ngs made using 
other products. Please note that some of these 
record ings are s imply of some noise only -
both before a nd then after noise remova l .  But 
there is no wa nted signal .  This i l lustrates a 
profound lack of u ndersta nd i ng of the issue .  
It is o n l y  t h e  wanted signal to unwanted noise 
ratio that matters ie S : N R. So with no wa nted 
signa l present to compa re with , such 'results' 
a re completely and i n herently meani ngless. 

You can a lways reduce any noise s imply 
by turn ing down the AF Ga in .  O r  for truly 
spectacular  results, just switch off you r Rx. 

Which you wi l l  reca l l  is where - chatting 
in the pa rk - we STARted . 
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W-8681 -SOLAR Weather Stat ion 
The new weather station from 

Watson i ncl udes many new 

features that w i l l  m ake it a n  

extremely useful addition to any shack. 

As well as the usua l range of temperature, 
wind speed/d i rection, humid istat and ra in 
gauges, this new weather station adds l ight 
( k lux) and UV level measurement as wel l  
as  prov id ing sola r  power for the remote 
transm itter. 

Construction 
The weather station is suppl ied d isassembled 
but construction is very s i mple and a 
screwd river and pa i r  of p l iers is a l l  you ' l l  
need . I n  add ition to the plastic a rms that 
carry the sensors, the weather station 
incl udes a cou ple of short metal poles that 
slot together to form a short mast that can be 
mounted on a more su bsta ntia l  post using 
la rge j u bi lee c l ips (suppl ied ) .  

Mounting t h e  sensors onto the plastic 
a rm was very easy as there were locating 
pegs and screws for each item that made 
for a very positive f it .  As you can see from 
the photos, the wind speed a nd d i rection 
ind icators a re mounted in the clear at  the top 
of the assembly with the ra i n  ga uge and l ight 

sensor/h umid istat on separate sensors just 
below. For the review, I positioned the bar 
su pporting the wind sensors East to West so 
I could mount the solar  cel l  and l ight meter 
on the South side and put the ra in  gauge 
opposite on the North side. All the sensors 
were pre-wi red - a l l  I had to do was plug 
the sensors into the appropriate sockets. The 
fi na l  task is to f it the two rechargea ble AA 
cel ls (suppl ied) in  the tra nsm itter a nd strap 
the sensor to the mast. With the outside un it 
complete, I tu rned my attention to the base 
u n it .  Not m uch to do here other than i nsert 
th ree AA-cel ls  (not suppl ied ) .  As soon as the 
base un it i s  powered-up it sta rts to search 
for the outside u n it and in  my case that was 
found very q u i ckly and read i ngs were very 

RSGB Members' only Special Offer 
W-868 1 -SOLAR Weather Station 

The RSGB has teamed up with Waters & Stanton to bring our Members th is great 
weather station at an extra special price. By buying this offer today, RSGB Members 
save £1 5.00 (1 5%) off the original price. 

This completely wireless l inked weather station includes everything you need in one 
box (except batteries). The solar powered sensors have a range of up to 1 50m range 
and deliver a mass of useful information for the amateur weather forecaster. The LCD 
display al lows comprehensive adjustment and correction for your  location and the 
time and date are locked to an atomic standard signal .  It can also display historic data 
and the included software programme allows you to l ink your LCD panel to your PC 
via the included USB lead . A full description of features can be found online at 
www.rsgbsop.org 

The Watson W-8681 weather station is exceptional value. If  you are interested in  
amateur meteorology or simply looking for a great gift this is an ideal choice. 

Only £84.95 each (plus P&P) 

soon being d isplayed . The entire process 
from opening the box to completion took l ittle 
more than ha lf an hour. 

Base U n it 
As you can see from the photogra ph,  the base 
un it has a very deta i led d isplay with most 
of the measurements ava i lable at a glance. 
Eac h  of the sensors can be set with h igh/ 
low a la rms to give you warn ing of particu lar  
weather condition that cou ld be useful to 
spot that i l l us ive VHF l ift. If you want to keep 
records of the changing weather situation,  
you can use the suppl ied EasyweatherPlus 
Software to download and a na lyse the data 
on your PC. The weather station uses a 
sta ndard USB connection to the PC l i nk  and 
both cab le ,  software and pri nted manual  a re 
suppl ied - ma kes a n ice cha ngei 

Summary 
The weather station has been worki ng very 
well for me and having a solar  powered 
remote tra nsm itter is a great idea and avoids 
the problems of having to access the remote 
u n it to cha nge batteries. The measurements 
from the sensors a re u pdated every 48 or 60 
seconds so the d isplay is  a lways u p-to-date. 

Thanks to Waters & Stanton for the loan of 
the review mode l .  

Note: Shipping costs for this item cannot be combined with other products as they are sent from a separate 
warehouse. Shipping is £7.50 to the UK Mainland (prices to other destinations by application). E&OE 

Radio Society of G reat 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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Technical Us i ng 
authent icat ion 

R epeaters and beacons need 

to be reliably contro l led a s  

part o f  the conditions of their 

l icence. Good repeater sites rarely 

coincide with amateur's homes and 

are often d ifficult to access. An R F  

control link is an obvious solution - but 

this raises the spectre of mal icious 

m ed d l i n g  with c ontrol f u n ctions.  

C ryptography h a s  a solut ion that  

allows a control message to be sent 

reliably and unencrypted (so it is legal 

to send via amateur radio), which will 

also detect any attempt to imitate or 

repeat the message [1 ] .  

The two essential ingredients i n  

i n  amate u r rad io  

the process are cryptographically Part of a repeater's control logic (photo by Dave Wil l iams, G8PUO, R I LGES repeater group). 

secure hash functions and multi-
way handshakes. 

Secure hash functions 
A s imple ana logy for a hash function is 
that of cooking a stew, red ucing it, and 
then l iqu id ising it into a soup .  The a roma 
a nd taste from a spoonful te l l  you what the 
constituents a re but without giving a precise 
description of the i ngred ients .  The addition 
of a spice to the stew modifies the flavour  
depending on the spice used. 

A hash function is used to com press data 
of a ny size down to data of a fixed size. The 
values generated a re referred to as hashes. 

At this point you may well ask 'what 
on earth uses a function that behaves l i ke 
an electronic black hole?' The answer is 
cryptography, and for this we have to blame 
the beer served in the Eagle in Cambridge [2] . 
About 1 967, Roger Needham and M ichael 
Guy were discussing the dangers of storing 
passwords on the mu lti-access Titan computer 
they were helping to bui ld .  Over a pint of 
i nspi ration they real ised that you could store 
the hashes of the passwords instead of the 
passwords themselves. When someone logged 
on, the hash of their password was calculated 

and compared with the l ist. So if a naughty 
person copied the passwords file, they couldn't 
impersonate another user because they didn't 
have the password . Since then, hashes have 
become - along with block and stream ciphers, 
cryptographic primitives - one of the main 
bui lding blocks of cryptographic protocols. 

A good secure hash fu nction has the 
fol lowing properties: 

• I t  is v irtual ly i m possible to 
calcu late a message from its hash 

• I t  is v i rtual ly i m possible to cha nge 
a message without changing the hash 

• I t  is v i rtual ly impossible to find two 
d ifferent messages with the same hash 

• A 1 -bit cha nge in the i n put affects each 
hash bit with a proba bi l ity of exactly 0 .5 .  

Secure hash functions - a lso known as one
way functions [3 , 4) - have uses such as 
d igita l signatures, message a uthentication 
codes, and other forms of a uthentication. 
They can a lso be used to detect d u pl icate 
data , u n iq uely identify files, and as 
checksums to detect data corru ption. 

The essentia I feature of hash functions 
is that you can calcu late the hash of any 

stream of bits or bytes and get a u n ique 
d igita l fingerprint of  that item.  I f  you i nc lude 
you r  own secret key as part of that i n put, 
you ' l l  get a d ifferent fingerprint that is u n ique 
to that item and your key. 

H ence two people who share a secret key 
can com m u n icate with an extreme degree 
of certa i nty that their messages have not 
been subject to modification or i nterference, 
by s imply a ppending a secure hash to the 
message - but without hiding the message. 

A keyed hash system ca l led the Message 
Authenticator Algorithm was developed by 
Donald Davies and David Clayden of N P L  i n  
1 983 a nd became part of the I SO 873 1 -2 
Banking sta ndard. 

Here ,  we a re assuming the hash-based 
message a uthentication code ( H MAC) 
method of com bin ing a key a nd data , us ing 
the SHA- 1  a lgorithm [5] . SHA- 1 outputs a 
1 60-bit (20 byte) hash.  

H a ndshaki ng,  or 
'who am I ta l king to?' 
If you've ever been on either end of a 
misd ia l led phone ca l l  you wi l l  rea l ise how 
d ifficult it can be to identify who you a re 
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ta lk ing to. We a l l  use certa i n  clues that make 
us trust that we know who is on the other 
end of the l i ne .  Tone of voice, accent, subject 
matter, t ime of day a l l  contri bute to that trust. 

You may go as far as to ask the other 
end a bout some shared private i nformation 
to confirm their identity. However, assu ming 
you've been overheard, that secret m ust be 
considered to be in the publ ic doma i n  and 
cannot be used aga i n .  

Context is i m porta nt too - as the 
conversation conti nues, the context wi l l  
change and form a subtle backbone to the 
whole d ia logue. 

Cha l lenge-response handshaking (6) is 
a method of generating trust between two 
parties prior to them conducting busi ness. 
When there a re hackers who want to su bvert 
the process, specia l  measures have to be 
taken to ensure that a h igh level of trust is 
mai nta i ned throughout the d ia logue. For 
s impl ic ity, each packet has the same fou r  
field format a n d  its i ntegrity i s  guara nteed by 
making the fourth field the keyed hash of the 
fi rst th ree fields. 

I n it ial ly, each party must chal lenge the 
other so that the response is only known to 
the chal lenger. This method uses a shared 
secret key a long with a hash function.  

Consider the example where Al ice needs 
to tell Bob to do a task and report back on 
the results. I n it ia l ly, A l ice chal lenges Bob 
by send ing a n u m ber that is used once only 
( known as a 'nonce' - see later) and Bob replies 
with the keyed secure hash of the nonce a nd 
a lso a nonce of h is  own . I n  this case accu rate 
ti mesta m ps can be used as nonces. 

In the data packet shown in Figure 1 
we've added a message, a d igest (see later) 
and a l l  three a re processed to prod uce the 
Keyed H ash va l ue for that packet. 

Figure 2 shows Bob's reply, which is 
both a response to Al ice's cha l lenge and 
a lso a chal lenge to Al ice. After Al ice has 
verified Bob's response by checking the has 
his correct and the d igest matches what she 
previously sent, Al ice can trust Bob. 

Only when Al ice's second message to Bob 
has been verified by Bob can Bob trust Al ice. 
He can then confidently act on the other 
contents of that message - which can be 
i nformation ,  a request or  a command etc. 

If the first message to Bob was a replay 
attack ( record ing of a previous packet) , 
the attack would fa i l  because the new 
Ti mesta mp 2 and hence the new Keyed 
Hash 2 wou ld be d ifferent and so the attacker 
would not be ab le to create a val id message 3 
packet without the secret key. 

From now on ,  the back and forth d ia logue 
can be taken as trustworthy as long as the 
messages conta i n  fresh materia l  ( nonces) 
each t ime and are verified by keyed secure 
hashes. Figure 4 shows a response to 
message 3 .  
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Field 1 Field 2 Field 3 Field 4 

Alice ---> Bob Timestam p  1 Message 1 Digest 1 (KH(T1 ) )  Keyed hash 1 

FIGURE 1 :  Format of a simple in it ial  message from Alice to Bob. 

Field 1 Field 2 Field 3 Field 4 

Bob ---> Alice Timestam p  2 Message 2 Digest 2 ( KH 1 )  Keyed hash 2 

FIGURE 2: Bob's response to Figure 1 .  

Field 1 Field 2 Field 3 Field 4 

Alice ---> Bob Timestam p  3 Message 3 Digest 3 (KH2) Keyed hash 3 

FIGURE 3: Alice's reply to Bob, establishing trust both ways. 

Field 1 Field 2 

Bob ---> Alice Timestam p  4 Message 4 

FIGURE 4: Bob replying to Alice. 

The cha in  of d igests or context in  these 
messages confirms the sequence of the 
messages. When each message is sent, the 
sender notes what d igest they expect to see 
in the next reply. The timestam ps i ntrod uce 
freshness at every stage so that no packet is 
ever repeated , mean ing that the keyed hash 
has to be recalcu lated for every packet. 

The d igest is a smal ler version (64-bit) 
of its hash i n put. In this case the suggestion 
is a s im ple accumu lator, where every i n put 
byte is  added i nto the accu mu lator a nd the 
accumulator is rotated by 8 bits after each 
add ition. I n itia l is ing the fi rst digest field with 
the hash of the i n it ial  t imesta m p  enha nces 
the un iqueness of the cha i n  of d igests. 

Nonces I t imestam ps 
Nonces a re numbers that a re used once on ly. 
In cryptographic protocols they are often used 
as a way of d istingu ish ing one transaction 
from another. I n  the present suggested 
protocol a ti mesta m p  wi l l  suffice, assu m i ng 
that the time is of such accuracy that the 
ti mestam ps of successive transmissions wi l l  
a lways be d ifferent (eg a resol ution of  say 
1 m i l l i second where the tra nsm issions may 
take several m i l l iseconds) .  

Key secu rity 
Keys, l i ke a l l  secrets, only rema in  secret for 
a certa i n  length of ti me. In WW I I ,  the U S  
ci pher machine the M -209 was designed for 
a key l i fe of 24 hours .  This mea nt that it was 

Field 3 Field 4 

Digest 4 (KH3) Keyed hash 4 

assumed that the enemy was a ble to deduce 
the key after a day and that all previous traffic 
was open to view. 

Ofcom's latest gu ida nce ( October 2 0 1 5)  
on encryption is  i n  the context of  RAY N ET 
a ct iv i t ies a n d  i n s i sts that  keys m ust b e  
w ritten i n  logbooks. I t  m u st b e  assu m ed 
that  a s  soon a s  the log books a re a b l e  to 
be see n ,  a l l  the  tra nsm iss ions become 
p u b l i c  knowledge.  A l l  pa rt ies i n volved 
m u st u n d e rsta nd t h i s  a n d  ta i lor t h e i r  
m essages a ccord i n g l y. A l so ,  t h i s  r a i ses  
pr ivacy i ssues w h e re m ed ic a l  records 
a re i nvolved a nd those i n vo l ved shou ld  
cons ider  extra l og books that  can  be kept 
u nder  lock a nd key. 

B ecause  the method of a uthentication 
descri bed h ere does not h ide the message, 
those ru les  do not a nd m ust not a pply.  
The a uthent ication keys must b e  kept 
safe l y  loc ked a w a y. 

Keys s h o u l d  be long ,  prefera b l y  i n  
excess of 6 4  bytes .  T h i s  i s  espec i a l l y  
i m porta n t  w here t h e  k e y  i s  a n  A SC I I  
str ing a s  there a re fewer than  9 6  p ri nta b le  
c h a racters i n  each byte. I t 's  n ot impo rtant 
that  you rem e m be r  the key, so a j u m bl e  
o f  ra ndom word s  a n d  n u m b e rs from a 
newspaper  i s  idea l .  

Ke ith Lockstone, MOKIL 

klockstone @ yahoo.co. uk 
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PE For more i nformation or to p lace an order, contact us:  
e peakelec.co . u k  � 0 1 298 7001 2 (+44 1 298 7001 2) 

electron ic design ltd 

ZEN 50 Zener Diode Analyser 
( inc. LEDs, TVSs etc) 

New product! 
Introducing the new Atlas ZEN (model ZEN50) for testing Zeners 
(including Avalanche diodes) and many other components. 

• Measure Zener Voltage (from 0.00 up to 50.00V!)  
• Measure Slope Resistance. 
- Selectable test current: 2mA, SmA, 1 0mA and 1 5mA. 
- Very low duty cycle to minimise temperature rise. 
- Continuous measurements. 
- Single AAA battery (included) with very long battery life. 
- Gold plated croc clips included. 
- Can measure forward voltage of LEDs 

and LED strings too. 

£32.SO+VAT 

It's onl 

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 TDS·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 & 1 00ft 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 smaller tower 
at £220 plus £18 carriage and VAT. 

GOODWINCH LIMITED 
East Foldhay, Zeal Monachorum, Crediton, Devon, EX 1 7  6DH, England 

Tel: 01363 82666 
E: sales@goodwinch.com 

Fax: 01363 82782 
W: www.goodwinch.com 

AS MOST OF OUR BUSINESS lS UK Ill. EUROPEAN 4x4 DEALERS AND OVERSEAS SALES, ALL PRICES ARE PLUS CARRIAGE AND VAT 

PayPal 
LCR and Impedance Meter 
with Auto and Manual modes 

New product! 
Introducing a new powerful LCR meter that not only identifies and 
measures your passive components ( Inductors, Capacitors and 
Resistors) but also measures complex impedance, magnitude of 
impedance with phase and admittance too! Auto and Manual test 
modes allow you to specify the test frequency and component 
type. 

- Continuous fluid measurements. 
- Improved measurement resolution: (<0.2µH, <0.2pF). 
- Test frequencies: DC, 1 kHz, 1 5kHz, 200kHz. 
- Measure the true impedance of speakers 

and more. 
- Great for hobbyists 

and professionals. 

www.upshot-uk.com 
VERSATOWER Cables & Spares 

Uprated Cable Sets for P60 and P80 
Cables made to your specification 

See new websi te for details 

VERSATOWERS ALWAYS WANTED 
New & Used Moblle towers available from Stock 

15m to 31 .5m New or refurtJed 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 

60 Bentley Way, Ampress Park, Lymlngton, Hampshire, S041 SJW. 

Rf PARTS. 
c o M p A N y Complete inventory for servicing amateur 
' "'"' '"" """ • • K • "" and commercial communications equipment 

RF POWER TRANSISTORS - TUBES - POWER MODULES 
MOTOROLA • TOS H I BA • M/A-COM • MITSU B I S H I  

3-SOOZG • 811a • 572B • 4-400a • 61 46B 

3CX400A7 • 3CX800A7 • 3CX1 200A7/D7/Z7 

3CX1 500A7 • 3CX3000A7 • 4CX250B 

001-760-7 44-0700 
www.rfparts.com 

Email: info@rfparts.com 



Mu lti-Station Use 
When more than two entities are involved, the 
message should incl ude identifiers (eg ca l lsigns) 
showing who is transmitting and who is receiving. 
Both identities shou ld be checked for correctness 
before the message sequence can conti nue. This 
can then be logged (electronically) by both parties. 
With repeaters and beacons, a Keeper and up to 
four other l icenced, named operators are al lowed 
to switch the un it on and off. An un l icensed person 
may turn the system off but is not al lowed to turn 
it back on. This can be accompl ished by assigning 
different levels of access to each person .  Logs are 
also important as i nd icators that the system is or 
has been under attack. 

Implementation 
Who or what is Al ice and who or what is Bob? 
So far, the assumption is that both a re programs 
running on different computers and that they share 
a secret key. Even simple computers such as the 
Raspberry Pi have operating systems and can run 
mu lt iple copies of a progra m simu ltaneously. If 
Al ice and Bob sta rt ta lk ing to each other at the 
same time then two copies of the programs wil l  
ta lk  to each other i ndependently. This condition 
has been the basis for a 'reflection attack' [7] , 
which should to be avoided . 

To avo id  t h i s  sch izop h re n i c  situat ion ,  
on ly one version of  the program m ust run i n  
s im plex mode at either e n d  o f  the l i n k .  It i s  
further suggested t h a t  ded i cated s ingle c h i p  
m icroprocessors without o perati ng systems 
a re designated as Al ice and Bob. The program 
shou ld be designed to run in either Master 
( in itiator) or Slave mode and if errors or abnormal 
behaviours a re detected , it should return to a 
q u iescent state. 

There should be a timeout c heck for each 
reply packet so that if a 'man i n  the midd le' 
decides to add a l a rge delay i n  re laying the 
packets (eg t ime ta ken to process a n  attack) 
th is  can be detected and flagged up.  Also,  a 
minimum turn around delay should be specified, 
to a l low transceivers to cha nge mode. 

It 's best to fol low Ch ristopher Strachey's 
d ictu m :  ' I t  is i m possi b le  to foresee t h e  
conseq uences o f  bei ng clever, s o  you try to 
avoid it wherever you ca n . '  

Conclusion 
An Authentication Protocol has been outl ined that 
should protect Repeater and Beacon control l inks 
from malicious interference - and in a manner that 
does not break the rules or the spirit of amateur 
radio. Th is scheme also has the advantage of 

Technical  

zero running costs when compared with systems 
that use mobile phone (SMS or DTM Fl l inks. 
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d danby advertising 
To book your Rad Corn advert call us on 

01 603 898678 
Or use this number i f  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  

May 2016 

Covers 1 k H z  - 1 .3 GHz 
with a dynamic range of 

90dB to 500 MHz and >50dB to 1 .3 GHz 

After-Sales Customer & Technical Support 

• S-parameter, SI I ,  Sl2, S2 1 ,  S22, VSWR, Smith Chart & Component values 
• Time Domain - Distance to Fault Measurements - Network Matching tool 
• Easy I nstallation - Windows IO, 8, 7, Vista (64 and 32 bit), XP supported 
• Free Software & Helpfile: http:lsdr-kits.net!DG8SAQNNWA-installer.exe 

VNWA 3 Now supplied with 
3pc Male Amphenol Connex Calibration Kit 
RG223 Coax Cable + USB Lead £406.80 + p&p 

VNWA 3E fitted with Expansion Board & External Clock 
Measures 511 and 521 in one sweep 

• VNWA 3E with accessories £479. 70 + p&p 

• VNWA 3E in Presentation Case with 

4pc Rosenberger Calibration Parts £550.80 + p&p 

New/ Step-by-Step VNWA Beginners Book 
with 28 guided measurement examples £25 + p&p 

Accessories incl Calibration Kits & Tools available 

SDRPlay's RSP1 1 00kHz-2000 M Hz 
Wideband SOR Receiver £118.80+ p&p 

• 100 kHz-2000 MHz Coverage 
• 1 2-bit ADC 
• 8 RF Band Filters 
• High Speed USB 2 
• Windows Linux Android Mac 

Our Best Selling Kits .... 
PAOKL T VFO Kit from £39 

QRP 2000 Synth Kit from £24 
Softrock Lile SOR Rcvr Kit £21 

R35000 AROF Receiver Kit £29 

KN-Q7A 40M & 20M SSB 
Transceiver Kit • Fully assembled & tested 

SiLabs Si570 !Cs stocked 
Si570CAC CMOS £ 1 1.70 
Si570BBC LVDS £ 1 650 
Si570BBB LVDS £41AO 

Si570DBA CML £5�.811 

Fun to build & Operate! 
Covers 40m 10W or 
20M SW RF Output 

RX 0.SuV sensitivity 
Ideal for portable use 

£99.00+ p&p 

A"""'--·---
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M itsubishi RDl6HHFI £5.411 RD/5HVFI £5.411 RD06HVFI £4.68 RD06HHFI £4.50 
WWW SDR-Kits net Webshop Orders only - Paypal or Pro-Forma Invoice 

• • e-mail: info@sdr-kits.net Prices shown incf VAT - p&p extra 
SOR-Kits 129 Devizes Road, Trowbridge, Wilts, BA14-7SZ UK VAT reg GB979776427 

VNWA 3E/3 - Synthesizer & VFO kits - Silicon Labs Si570 to 1.4 GHz - RF Transistors 
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Feature CQ Worldwide 
WPX CW 

The Worked All Prefix CW Contest 

takes place at the end of May 

each year a n d  Ken Randal l ,  

G3RFH describes his recent entries. 

"I took part in  this contest in 2 0 1 3  as a 
si ngle ba nd entrant, choosing l Om so as to 
give me some t ime in bed when the band 
was c losed ! However, I made a score of 
5 1 , 2 7 5  points from 230 QSOs and 1 7 5  
prefixes. Not bad from a band that's often 
written off as dead .  My eq uipment was my 
old Kenwood TS-870, with 1 00 watts to a 
S i rio 827 vertica l ,  the base of which was 
only 1 5ft a bove grou nd .  

" I n  2 0 1 4  I decided to  real ly  get my feet 
wet a nd put in an a l l-band entry. Although 
the contest is on for 48 hou rs ,  I decided I 
would try to get some sleep and as it tu rned 
out I managed this ,  operating for a tota l of 32 
hours 30 m inutes. 

" I n  20 1 5  I opened my account at 0 5 1 5  
o n  the Saturday by trying 40m ,  but there 
d id n't seem to be a lot of activity so, after 
only four QSOs, I sh ifted to 20m,  where I 
found the band packed with signa ls. Later, 
on trying 1 5m ,  I found that packed as wel l .  
Cond itions seemed good , despite the gloomy 
pred ictions. All day it was mostly 20m and 
1 5m ,  with the occasiona l  bu rsts on l Om .  
I n  the early evening 1 5m a n d  20m both 
opened up to the Far East, where I worked 
five stations in Ch ina .  I 'd never worked Ch ina 
before, though I had heard a couple some 
times but cou ld n't get through the p i le-ups. 
Now, in a contest, it was a lot easier - and 
noth ing gives me greater satisfaction than 
to be picked out of a crowd and hea r  my 
cal lsign com ing back from a rare DX station. 
Other nota ble countries worked were East 
M alaysia ,  Laos, Vietnam,  the Seychel les and 
J a pa n .  As the evening wore on I sh ifted down 
to 80m and 1 60m.  80m was very noisy. 
Although there were plenty of stations on,  
) thought it would have been busier. l 60m 
was very qu iet and only a few contacts were 
made before I decided to reti re ,  j ust after 
midn ight. Altogether it was a very satisfying 
day, with 507 contacts. 

"The next morn i ng I had intended to rise 
at 0600 but overslept to just before 0800, so 
I missed the early sunrise period . After a few 
contacts on 40m it was back to 20m and 
l 5m aga i n ,  but  I noticed there seemed to 
be a lot more activity on both bands. During 
the afternoon,  South American stations were 
com ing through ; ma in ly Braz i l  and Colom bia , 

PHOTO 1 :  G3RFH keeping himself young and his brain active by contesting. 

but a French G u iana station was a lso 
worked. North American stations seemed to 
be com i ng through at a l l  ti mes day a nd n ight, 
i nc lud ing the West coast, but there were only 
a few VEs ( not l i ke d u ri ng B ER U ,  when I was 
swam ped by Canadians).  Getting on towards 
midn ight and the end of the contest I was 
wel l  i nto 800+ contacts and wondering if I 
cou ld reach 900. I managed to make QSO 
nu mber 899 at 23:59 :40, to complete my 
log. My c la i med score was 758, 520 points 
from 504 prefixes. The band breakdown was 
l 60m ( 1 1  contacts) 80m (48) 40m ( 1 1 5) 
20m (478) 1 5m (208) l Om (39) .  

" I  thorough ly enjoyed the contest, though 
it was very tiring. I t  was exh i l a rating when I 
reflected on the DX stations I had worked. 
For 2 0 1 6  I m ight revert to a si ngle band 
entry, but you never knowi My eq u ipment 
was my 1 1  year old Kenwood TS-870 
( l OOW) to a shortened dou blet at 30ft i n  
t h e  centre, a G A P  Eagle vertical bolted o n  
t h e  side o f  my shed a n d  a homebrew hel ical  
vertical for 1 60m ( 1 5ft at the base) .  I used 
SD for logging a nd a homebrew Logikeyer 
(now 35 years old) and M agpad magnetic 
padd les made by Tom Withers. My ears do 
the receivi ng! 

"There were the usua l  few runn ing h igh 
power into poor a ntennas - they were putti ng 
out extremely strong signa ls ,  yet could n't 
hea r  anybody - and the usual  few using 

h igh power and producing key cl icks either 
side of their signa l .  One Eastern European 
station I hea rd sounded l i ke a band-saw, 
over 1 Ok Hz wide! P lus ,  of course, the h igh 
speed computer generated Morse. Some of 
these I l i stened to six or more times, but I 
sti l l  cou ldn't copy thei r cal lsigns, so I just 
ignored them. There were plenty of others 
wanting contacts who were us ing 'proper' 
CW. It was interesti ng to l isten to some of 
these h igh speed merchants, the number of 
times they were asked to repeat the number. 
If they only slowed down a fraction they 
would have avoided the need for a l l  that, but 
a lot of them a re using computers to read 
the i ncoming Morse ( if the signal is good 
enough ) . "  

So, how d i d  Ken fare in  last year's WPX 
CW? Out of seventeen entrants from England 
in  the a l l-band low power category he came 
a very creditable second , to Andy, G4PIQ 
(who was operating as  M7Q).  I ' l l  leave the 
fi na l  words of this feature to Ken ,  who says 
a bout contesting; "I reckon it keeps my m ind 
active and myself young! A good weapon 
aga i nst dementia ."  

Steve Wh ite, G3ZVW 

steve.g3zvw @ g mai l .com 

May 2016 
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Martin Lynch & Sons Ltd. Wessex House, Drake Avenue, Staines, Middlesex TW1 8 2AP. E-mai l :  sales@hamradio.uk 
0 ening Hours: Mon - Fri : 8 .30am to 5 m. Sat: 9 .30am to 4.30 m. International Tel :  + 44 1 932 567 333 

NEW YAESU REBATE PROGRAMME. "CHOICE OF THE WORLD'S TOP DX'ERS 201 6" 
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Bored looking at a mono 
display? Yaesu obviously 
were so they introduced 

YAESU FT-DX1200 COMPLETE STATION PACKAGE 
ONLY £1549.99 

the FTdx1200. It's a 

"proper" base station 

size too for those that 
don't want fiddly little 

YAESU FT·DX1200 + HEIL PRO SET 7 WITH CABLE + 
MP·30SW1V + LOG YT-1200 AUTO ATU 

controls. 

See ML&S video review hamradio.co.uk/ftdx1 200video 

''/;1 f i I j j � fj1! I lt I 1 i SEE w�=1��� �ATEST 

REBATE £200 
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A cut down version of the 
famous FT dx5000. 100 Watts 

on HF·6m. 

SEE WEB 
FOR LATEST 

PRICES -
REBATE £80 

200 Watt Base 
transceiver with 
Pan-adapter display 
& balanced speaker 
system, internal 
PSU & ATU. MP 
Spee includes OXCO 
Hi-Stab Oscillator 
& additional roofing 
filter. 

A serious DX'ers base radio at less than the original FT- IOOOD in 
1990! It's true. The RRP of Yaesu's FT· IOOOD was almost £4000 when 
launched in 1990. This contest grade Base Station Transceiver has been 
employed in many DX stations around the world. 
* shown with optional SM-5000 Panadapter. 

Rebate offer ends June 30th 2016. Rebate value £240 

Want to work HF mobile? Thousands of Hams around 
the world use the FT-857D. 1 60m-70cm, add the 
optional ATAS-120D to your car and you have an 
instant HF station on 4 wheels. We even include the 
YSK-857 remote kit for mounting FREE. 

YAESU FT-45DD 
Full feature HF-6M base 
transceiver with large easy to 
read display. The baby of the 
range but not in performance or 
functionality. 
NOW ONLY £499.95 

YAESU FTDX9000 SERIES 
Yaesu Flagship Champion! 
FROM £6399.95 

YAESU FT·817ND 
The Worlds Only All Band 
Portable! 
NOW ONLY £439.95 

YAESU FT·857D Includes YSK· 
857 Remote Head Kit 
NOW ONLY £589.95 

ATAS·120A 
ATAS-1 20A Auto Mobile 
40m-2m Antenna for FT· 
857/897/450/991 
ML&S PRICE £259.95 

YAESU FT· 1900 Rugged 50W 
2m FM 
ML&S PRICE £124.99 

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 & ?Dern. When your local 
repeater is busy, slip onto 1 Orn 
& work DX! 

' NOW ONLY £269.95 

Offering superb performance from Top Band to 70cm, the FT-991 is 

compact without being too small, easy to use without missing out 

on features and above all great value for money. 

For the very best price please call or see 
web HamRadio.uk/ft991 

The latest 2/70 Mobile from Yaesu with the new 
digital C4FM (Fusion). 

IN STOCK AT ONLY £299.95 

HRl-200 Wires 1 1  Interface Only £99.99 

. . . � - -- -·-- ' 
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The most advanced mixed-mode repeater 
available today. 

The all new FTM-400XDE 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 

Very first 
Dual Band 
Full Digital 
Handie 
using C4FM 
& FDMA 
Digital 
technology. 

SEE WEB FOR MORE DETAILS 
NEW! NIFTY 
DESK-TOP 
STAND HOLDER 

NEW! MYDEL RADIO DUST COVERS 
Beautifully crafted and 
hand stitched. Soft 
liner to deter from 
scratching radio. Most 
types in stock, only 
£29.95. 

Yaesu G-650C 
Medium-duty VHF/ 
Small HF Rotator 
RRP £499.95 
ONLY £299.95! 

Yaesu G·1 000C Plus we will throw in the 
matching Yaesu GC-038 Lower 
Mast Clamps & Connection 
Plugs worth £55 TOTALLY 
FREE 

Heavy Duty VHF/Medium 
HF Rotator 
RRP £479.95 
ONLY £349.95! 

G-450C . . . .  NOW ONLY £289.95 G-5500 . . . . . . . . .  NOW ONLY £549.95 GS-065 Mast bearing . . . .  NOW ONLY £49.95 
G-550 . . . . . . . . . . .  NOW ONLY £279.95 G-2800DXC . . ... NOW ONLY £799.95 GC-038 Lower clamps . . . . NOW ONLY £29.95 

ML&S CARRY THE LARGEST STOCK OF YAESU ROTATORS IN THE UK AND AT THE BEST PRICES. CABLE EXTRA. 

Rotator cable 25m . .  . . .  £69.95 
Rotator cable 40m . . . . . . . .  £1 23.95 
Rotator connector plugs . . . . . . . . . . .  £25.95 

YAESU FT-252E 
Simple to operate compact 
2m Handheld Transceiver that 
provides up to 5 Watts of RF 
power, along wrth 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 £119.95 

YAESU FT-60E Twin band 
handie 
WAS £119.95 NOW £99.95 

YAESU VX-6E 2/70 handie 
WAS £1 79.99 NOW £164.95 

YAESU VX-8DE Triple Band 
6/2/70 with enhanced APRS. 
NOW ONLY £239.95 

YAESU VR-120D 
1 OOkHz · 1 300MHz FM/WFM/A 
WAS £139.95 NOW £119.95 

YAESU VR-160 Miniature 
communications receiver 
NOW ONLY £169.95 

MD· 1 OOA8X Base Station 
Microphone 
NOW ONLY £99.95 

MD·200A8X Elite 
Deluxe base Station 
Microphone. 
NOW ONLY £189.95 

1 
Looking for Something to sell? Use our Lynchline.com Ifs FREE to buy & sell! Looking for the best USED EQUIPMENT? See HamRadio.co.uk/used 



RRP £1 249.95 
ML&S NOW ONLY £999.95 
WITH FREE SO CARD & HM-1 51 MIC. 

Includes pre-programmed SO Card for 0-Slar repeaters. 

NEW ICOM ID-51 + IN 3 COOL COLOURS! 

All in stock choose from Blue, Black & Red 

The latest compact Dual Band Handie with D-Star as standard. 

FROM ONLY £299.95 See web Hamradio.uk/id51 

1 00 Watt - HF/50nOMHz TRANSCEIVER with 
S S B  I CW I Rm I AM I F M  

The IC7300 sports H F + 6 m + 4m coverage, it's 
1 DOW, houses an eye-catching touchscreen TFT 
disp lay and inc ludes an internal antenna tuner. 

Finally our first shipment landed in March, all sold. ON 
DEMO THOUGH! Next delivery of this incredible ground 
breaking SOR transceiver will be before end April. 
To secure your radio from this batch call with a deposit 
of only £50 to 0345 2300 599 or place order via our 
website at Hamradio.uk/ic7300 

IN STOCK NO Built to order like its predecessor, the 

.... ... ,... .. - - . -- - - .. . - -- - . - - ----
. � 

- - - - - - - - � 

·- ·-· 

This Mid-range HF base station from lcom 
has arguably the best screen for user 

interface in the business. 

ICOM IC-9100 
ML&S NOW ONLY £2499.95 

HF through to 23cms Base Transceiver. 

Or Plus 4 Pack with all 4 options. Only £3399.95 

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 today. 

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 with the very 
best in trade-in offers. 

-- --
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UX-9100 23cm Module .... . ... . ... £623.99 FL-430 6kHz Roofing Filter .. . £60.00 
UT-121 0-Star Board .. . . . .. . . . . . . . . .  £180.00 FL-431 3kHz Roofing Filter . . . . . . . .  £60.00 

NEW! NIFTY DESK-TOP STAND HOLDER FOR ICOM ID-51 00. ONLY £29.95 

ML&S HAS SOLD MORE KENWOOD HAM RADIO THAN ANY OTHER DEALER OVER THE LAST 10 YEARS 

NEW LOW PRICES ON KENWOOD KENWOOD TS-990S 

KENWOOD TS-590SG HF/&M TRANSCEIVER 

1 60-&M BASE WITH 
ATU ONLY £1 249.95 

' Add an MC· � 
60A DESK MIC 
worth £1 19.95 
for only £110! 

Upgraded version HF & 6M FULL DSP Base Transceiver 

HF+6M FLAGSHIP 

NOW ONLY £51 99.95 

200w HF/50MHz Base Station 
Transceiver with Dual TFT 
Display and Dual Receiver. 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. 

The best-selling HF transceiver just got even better. The new "SG" model 
has improvements developed from the technology used in the flagship TS-
990S. 

SEE OUR WEBSITE FOR OUR FULL RANGE OF 
KENWOOD PRODUCTS 

BLUECAT REPEATER TIGERTRONICS SL-USB J;9,!!'�� FROM ONLY £99.95 
CONTROLLER � 
Using your , supported by the S ignalinkTM USB. This includes 

Q 
ALL sound card Digital and voice modes are 

Android traditional modes such as RTTY. SSTV and CW 
h (to name a few), as well as today's hottest new P one 

modes like PSK31 , MT-63 and Echolink. 
you c�

,
n Call to discuss your rig-to-cable requirements. 

1nstanuy 
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 & learn Transceivers, 
see HamRadio.uk/BlueCAT 

ONLY £59.99 

NIFTY KX3 STAND Made of 

ONLY 
£29.95 

heavy duty 
black acrylic 
with a 
beautiful high 
gloss finish 
especially 
designed to 
lit the Elecralt 
KX3. 

NEW! MYDEL KC-901S 
Fully portable 
RF Multimeter. 

1 MHz-3GHz, 1 Hz 
resolution. Full data 
transfer via USB 
Built-in DOS 
Field Strength Meter 
Vector measurement 
3.5" Colour display 
Rugged Alloy Case 

ML&S: £11 99.95 

BABYSTAR D-STAR 
NODE 

UHF, 1 DmW standalone 
D-Star Hotspot offering 
the D-Star Network 
without the need to run 
a PC. 

RRP: £299.95 
OUR PRICE: £249.99 

NEW!! LATEST WOUXUN 
HANDIE, KG-UV9D ONLY 
• 7 Bands £99.95 
• Dual Bands Transmission 
• Seven Bands Reception 
• Classic Circuit 
• Excellent Performance 
• Redesign 
• New Appearance 
• Large Capacity Battery 
• Output Power 
• VHF H: SW, M: 2W, L: 1 W  
• UHF H: 4W, M: 2W, L:1W 
• 76-1 OBMHz (FM RX) 
• 1 08-136MHz (Air Ground) 
• 1 36-17 4MHz (FM RXfTX) 
• 230-250MHz (FM RX) 
• 350-400MHz (FM RX) 
• 400-51 2MHz (FM RXfTX) 
• 700-985MHz (FM RX) 

WOUXUN KG-UV950PL NOW 
WITH 4M! ONLY £249.99 

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 ?Ocm. 

WOUXUN KG-UV950P 
ONLY £229.99 

Also available with 4/6/2/70. 
KG-UV950PL: £249.99 

MS-5 HANDS FREE MIC 
Looki ng for a 
hands free mic 
for you car that 
actually works? 
The MS-5. A safely 
rruciophone for mobile 
or base use thal really 
� 'plug & play' 
Available for most 
lcom, Kenwood & 
Yaesu Radios. ONLY £39.95 

CG-PK4 Pocket Keyer 
CG Antenna introduce the new pocket Electronic Memory Keyer. 

I : Q��e{�;li�:��I size 
consumption 

• ����;��o�Fesi with Auto 
· �:Fe6��������rn9 Wei ht 
• Bu! lt�in side tone ideal�or 
tra1n1ng 

• Keying speed 8·50WPM 
Only £39.95 : t&�fg�te�!v���

e
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POCKET OSCILLOSCOPE 

ONLY DSO- 1111 
£149.95 Quad 

Tiny pocket size 4 chann 
digital oscilloscope for common 
engineering tasks. Built-in signal 
generator, internal Lipa battery 

KENT MORSE KEYS 
See web for full rang�. i. nd s ecifications 

� :,. _ 
Kent Morse Practice Oscillator . .  £31.95 
Kent Twin Paddle Key . . . . . . . . . . . . .  £ 1 1 4.95 
Kent Twin Paddle Key Kit... . . . . . . . .  £98.95 
Kent Hand Key . . . . . . . . . . . . . . . . . . . . . . . . . . .  £99.95 
Kent Hand Key Kit. . . . . . . . . . . . . . . . . . . . . £86.95 
Kent Single Paddle Key . . . . . . . . . . . . .  £95.95 
Kent Single Paddle Key KiL . . . . .  £94.95 
Kent KT-1 Professional. . . . . . . . . . . £1 09.95 
Kent Vail 
lever Correspondent Replica. £219.95 

Looking for Something to self? Use our Lynchline.com IYs FREE to buy & self! Looking for the best USED EQUIPMENT? See HamRadio.uk/used 



Ever wished you didn't have to carry two 
devices around with you? Your Smart 
phone for every day and your Handie for 
communication? Finally, ML&S have found 
a one-stop solution. Not only have we got a 
device that offers a cell phone and a 70cm 
Handie in one package but it's water and 
drop proof! 

AVAILABLE FROM STOCK AT ONLY £1 49.99 

See www.MLandS.uk/hamfone for full specifications 

�J-=��'�L· \ J � � I Two-year warranty on all 
J J J it'l,Y � L!-. MyDEL PSUs 

MyDEL MP-30SW1V £89.95 MyDEL MP-50SW1 1 1  
50 Amp DC 
power supply. 

25Amps, 9-15V 
DC, super light 
with d igital 
metering for Volts 

& Amps. 

-�111 £1 25.00 

MyDEL MP-9626 
1 20A, 13.BV DC power 
supply, switch mode. 

£399.95" Now £359.95 

Probably one of the l ightest 50Amp 
DC power supplies available today, 
the new MP-50SW1 1 1  weighs in at 
only 2.2Kilos (4.851bs). Unbel ievably 
compact, measuring a mere 1 95mm 
wide, including chunky rear terminals 
and front panel knobs. 

MyDEL MP-304MKll £99.95 

Heavy Duty 
LINEAR 
30Amp 

For those of you that prefer old style non-switching 
technology in your power supply we think this new 30 
Amper from MyDEL is  the one. Switchable Volts/Amps 
with large precise metering (analogue of coursel) variable 
Voltage, Cigar socket output for all your accessories, twin 
front panel outlets for up to 6Amps and two large binding 
post terminals for up to 30Amps. Remember, all MyDEL 
PSU's come with a two year no quibble guarantee. 

NEW MyDEL MP-7L £29.95 • Small & compact, this 
new Un ear 6-7 Amp 
PSU is ideal for 
runn ing anci llary items 
in the shack. . 

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 30Arnp PSU 111th !111n 5V 2Arnp outputs, Tv.1n 
5Arnp t3 8� IOArnp Cigar (for Handies) Variable 
Voltage & Noise Offset control. V&A Metering. 

ONLY £1 1 9.95 

�/\DIOS?OiH HE/\DSETS 

* Output voltage I ·  t5V 
DC & 13.Smed ' 
Output amen! 25A 
continuous (CE 
protocol) 

Whether for DXing, contesting, field day, or casual everyday use we think 
you'll agree Radiosport headsets have !he features you wan!. ML&S are 
proud lo have been appointed !heir distributor and have stock today. 
All headsets are supplied with GEL Cushions giving extra comfort 
and FREE cloth covers. 

ARP £209.95 

ML&S 
£1 89.95 

* Bui lt-in cooling Ian 
* Supp� 230V AC 50Hz 
* Size250 x 150x 
240mm 

RS60CF Deluxe Dream Edition Stereo Headset with boom (as featured) £1 79.95 
RS20S Deluxe Dream Edition Stereo Headset only no boom . . . . .. . . . . . . . . . . . .  £119.95 
Mini-XLR lead set for any radio (Yaesu/Kenwood/lcom/Flex/Elecraft) . . . . . . . . . £59.95 
PTI-FS-RCA Foot switch with ?ft cable with phono plug . . . . . . . . . . . . .. . . . . . . . . . . . . .  £44.95 
PPT-HS-RCA Hand PIT Switch, 7 foot cable with phone plug . .. . .. . . . . . . . .. . .. . £44.95 

How about an additional 3.Smm socket on the opposite ear cup to allow '1ethering" of 
another headset for a logger or maybe just an additional pair of ears? 

WATC H IVI L&S TV 
Get 

yourself a 
brew, pull 
up a chair 

& watch 
ML&S TV! Ciiek www.MLandS.TV 

All of 
our 

videos 
on one 

TV 
channel. 
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A standard Raspberry Pi kit, fully 
assembled and flashed wrth the 
relevant firmware when connected to 
a DV5Mini for DMR operation when 
connected to your DMR Handie or 
Mobile. You no longer have to tie your 
main PC or laptop to the DV5Mini 
dongle to use it, instead a very 

programming your 
rig with the small buttons on the 
front panel, a far easier method is 
to use specifically written software 
& programming lead from RT 
Systems . 

• compact and lightweight Magnum + 
DV4. Gary Spiers MOTIG has even 
produced a video at ML&S showing 
users how simple rt is to set up. The 
Magnum-Pi is just £79.95 alone or 
you can buy both ready configured for 

ML&S now stock the most 
popular range in stock for Yaesu, 
lcom & Kenwood products. £169.95. 
See: 
www.hamradio.co.uk/rtsystems 

See www.HamRadio.uk/magnum 

To view the video see: www.MlandS.tv 

·-r:: _?' t.:J 

1:13!ii;l1]/i111tl�illl!llf1:Jij[ij:ti1];i1Jii:1;i:!li1)1]�1!;. 
DV4mini is a tiny but powerful USB stick that can change 
any PC into a HOTSPOT for the modes D-Star and DMR 
(C4FM Fusion is being prepared) .  It contains a powerful 
32-bit micro controller as well as a complete 70cm 
transceiver and modulator/demodulator for GMSK and 
4FSK (including raised cosine) as well as a USB interface. 

AVAILABLE FROM THE SOLE UK DISTRIBUTOR, ML&S LTD. 
ONLY £99.95. see www.MLandS.uk/dv4mini 

The new MD-380U from TyT is the latest DMR Handie for use on 70cm. 
featuring selectable 1 /5W output and colour display. Simple to program 
and ML&S are offering FREE programming lead & software to the first 1 00 
purchases. 

R R P  £1 49.95 For more information see 
Hamradio.uk/tyt 

Another new product from 
ML&S for 201 6. The Airspy & 

SpyVerter Combo is a low cost, 
high performance SDR receiver. 

Covering DC-1 .BGHz with 
20MSPS sampling anywhere 

in the range. Only 3.5dB N F  
between 42MHz-1 GHz. 

ONLY £21 9.95 
See Hamradio.uk/Airspy 

Touch Paddles by 

ll1i.I1�;1�.!,J�l�I] 
All�Sl1\T' 
Redefining The Radio Experience. 

For more information, prices & technical 
information email Array@HamRadio.co.uk 

You can now order from ML&S for delivery on a 
Saturday or Sunday! 

Order before 3pm as late as Friday of each week and see it  delivered at 
the weekend. 

Web purchases : Just select Saturday or Sunday at the check-out 
or call to place your order for Saturday or Sunday del ivery on 0345 2300 599 

Looking for Something to sell? Use our Lynchline.com Ifs FREE to buy & sell! Looking for the best USED EQUIPMENT? See HamRadio.uk/used 



f Call in to our new SUPERSTORE any Saturday for that EXTRA SPECIAL deal! 

E&OE 
ACCESSORIES AND ANTENNAS ON SHOW AT THE NEW SUPERSTORE! 
Wonderwand Wonderloop Antennas 

WonderWand Widebander 
1 .8-460MHz with 1 .3M Whipl . . . . .  £1 29.95 
Wonder-TCP 
40-1 Orn Tuneable Counterpoise . . . .  £59.95 
or buy both together for only £1 69.95! 

New! WonderLoop 4010. 40m -10m 

�!!ser d ·� ··wan I 
Antennas U.K. 

The UK's favourite rig·mounted 
antenna system! 

If you are an a�d FT-1317 or KX-3 operator and enjoy nothing more than heading for the hills 
on a weekend to act•e those rare WAB squares. Take a kJok at the all new WonderWand 
Wonderloop Antenna. lr<0rporating their ea"f to use tumng orcu1t, "1�h offers lrequeocy 
coverage from 40m-10m and handling I OW of RF pol>l!r, you can be on the air m seconds . 
The tuning umt 1s enciosed "'1thm a lightweight ABS case, no larger than a pack ol cards. This 
fl'llans you "'111 no kJnger need to carry around all those addl1onal exl!as needed to string up a 
v.ire m the fie�. There 1s also no need to worry about runnrng a oounterp:jse v.ith this effioent 
loop design. So how does 1t pertorm? As we had sunshine this afternoon, we pepped out into 
the car park here at ML&S and attached the loop to our demo FT-817. Within minutes l'.I! had 
tuned to the 20m band worked mto EA, I and 9A. Not bad for SW and the 'shack' m our hand. 

ML&S PRICE ONLY £99.95 
For full info & video see: www.hamradio.uk/wonderloop 

HighEndFed Antennas 

A prolessional range of End Fed Wire antennas from the 
Netherlands. Each antenna is hand made, indMdual� tested for 
resonarx:e and SWR. All you have to do is take it out of the box and 
string the antenna up in the air, add a coax feed back to you radio. 

HEF/3Band 40/20/lOm 2.00/'I, 1 1 .85m Long .............. . £134.95 
HEF/5Band 00/40/20/15/lOm 200W, 23m Long ... . . . . .... . £149.95 
HEF/40m·QRO 40m Mono Bander, 2kW On� 20m Long .. £219.95 
HEF/20m-ORO 20m Mono Barx:er, 2kW, On� 10m Long . . £199.95 
For the full range see www.hamradio.uk/hyendfed 

Super Antenna MP1 DLR Package 

A complete portable antenna packaged based around the 
world's best selling SuperSlick 

MP1 DLR Package 

includes: 

I MPIB antenna 

(SuperSlider Coil, SWI 

SuperWhip, 2 extension 

rods and nut) 

Super Antenna Features: 

I MRIC Counterpoise 

I TM2 SuperPod Tripod 

I UM2 SuperMount 

I GB1 Go Bag 

I FG1 Frequency Guide 

I MC80 BO-meter coil 

• Ham bands: 40m-30m-20m-17m-1 5m-12m-1 Om-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: SOOW 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 

lf'fi"Mum! 
All for only 

£21 9.95 
Shipping FREE IUK Mainlan� 

or the complete range of Super Antenna products see www.HamRadio.uk/Superantenna 

Fed up with paying over the odds for Diamond Antennas? So were 
we. Even lower prices for 2016! Huge selection always available, 

Base Antennas •. ,,ft;,,,.,,., 
CP.YU8 80m·70cm 200W Compact HF Base, on� 2.7m Longl . .. . ................... £399.95 
X-30 2/70, 315.SdB, 13m Long ....... . . . . . . . . ...... . . . . . . ... . . . . . . . . ...... . . ... . . . . . . . . . . . . . . . . . .. ... . . . . . ... . . . ...... £39.95 
X-50N 2/70, 4.5/7.2dB, 1 .7m Long .. . .. . . . .. . .. ... . .. ... .. . . .. .. . .. . .. . .. . .. ... .. . .. . .. ... . . . .. . .. . .. . .. ... . .. ... .. . ... £54.95 
X-300N 2/70, 6.5/9dB, 3.1m Long . . . .. ... .. ... .. . . .. ... .. . . . .. ... .. ... ... .. . . . . ... .. ... ... .. . .. ... . .. . .. ... ... .. . .. . .. .... £79.95 
VY.·1000 6/2/70 2.15/6.2/8.4DB 1.42M Long ....... . . . . .................... ............................................ £99.95 
X-510N 2/70 Fibre glass 8.3/1 1 .ldB gain. 5.2m long 'N' . . .. . . . .. . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . .  £129.95 
VY.·1000 6/2/70, 2 . 15/6.2/8.4dB, 2.Sm Long .. ... .. . .. . .... ... .. . .. . .. ... .. . .. . .. . .. . .. ... .. . .. . .. . .. . .. ... .. . .. . .. .... . £99.95 
V-2000 6/2/70, 2.15/6.2/8.4dB, 2.5m Long.. . . ........ £79.95 
X·7000 144/430/1200MHz (2m/70cm/23cm) 8.3dBi (144MHz), 
1 1 .7dBi (430MHz), 13.7dBi (1200MHz) SM Long .. . .. 

Mobile Antennas 
NR-770RSP 100W, 2/70, 3/5.5d8, .98m Long, spring loaded .. . 
NR·7900 2/70, 3.2/6.4d8, 1 .46m Long .. . . .  . 
AZ-504FXH Extreme� cornpact dual band antenna for 144 & 430MHz. 1 5.5' long .... 
MR·77 Magnet mounVantenna combination. Includes 13' RG58 coaxial cable 

with BNC or SMA connector . . 

SG-7500 2rll'70cm, GAIN 3.5/6.0, 41 '  long ... . 
SG-7700 1/�ave C-Load radialless(144MHz), 2x5/8wave radialless(430MHz), 

. ... £145.95 

. . . . . .  £31.95 
. . . . . . . £44.95 
......... £37.46 

. . . . . . . . £34.96 
....... £41 .63 

3.5dB(144MHz) .6.0dB(430MHz). 1 .06m long .. . . . . . . . . . . . . . . . . . ... . . . . .  £62.95 
SG-7900 .. . ... ... . .. ... ... . . . . . . .... £72.95 

DuplexerslTriplexers 5wi1ches 
MX·72N 1.6-1fil/400-400MHz [)u�exer .... £32.95 CX·21 OA 2·way, S0-239 Die Cast ... .... .... .. . £34.95 
MX-62M 1 .6-5&'140-47CMHzDuplexer ...... £46.95 CX-21 ON 2-way, N-Type, Die Cast .............. £54.95 
MX-610 HF/6+2+70 (fcrFT-8900) ... . ...... £52.95 CX-31 OA 3-way, S0-239, Die Cast ............. £54.95 
MX·2000 6/2/70Triplexer ...... . . . . ................... £62.95 CX.310N 3-way, N-Type, Die CasL ... . ....... £89.95 
MX.3000N 2!10/'tJ foplexer . .. ....... .. ...... ...... £59.95 

Hustler Antennas 

� 
Hustler are one of Amenca's oldest 
manufacturers of Ham Radio antennas. 
The famous 'White Whi�' have been 
seen on many cars operating HF mobile. 
Their HF base range of 4, 5 or 6-BTV 
antennas are probably llie easiest to 
assem�e and get gcjng and of oourse are 
ground mounted, operating with �st an 
earth spike mounted close lo the base. 

See web for full listing! 
Base Station Range 
Free standing, max 7.3m tall, 1 kW 
4-BTV 40/20/15/tOm . . . . .. . . . . . . . .  £1 89.95 
5-BTV 80/40/20/t5/10m . . . . . . . . .  £229.95 
6-BTV 80/40/30/20/15/10m . . . .  £269.95 

The lull mobile and base range and 
accessories available from stock, including the 
high power 1 kW mobile range. 

COAX CABLE STRIPPERS 
DXE-UT-8213 
ONLY £47.99! 
This tool prepares RG-8, RG-
213, 9913F7, LMR-400 (not LMR-400UF) and 
other similar size coax cable for installation of a PL-259 connector - or DXE-N1001S 
two-piece Type N connector (requires a 
slight additional trimming of the cable center 
conductor length). 
DXE-15035 ONLY £23.95 
Great for everything from RG-58 up to 
Ultra ff ex 1 O! Designed for stripping RG-8, 
RG-213, 400MAX, and 
similar size cable. Simple lo 
operate, they are p-eset. 

l\Iessi & Paoloni 

NEW PRODUCT! 
M&P ULTRAFLEX 13 "MOON 
INTERCEPTOR" COAX CABLE 

Straight from their 
factory in lta� 
comes the new 
very high grade low 

loss coaxial·cable specrrical� designed for 

I HFNN high power amplifiers and moon
bounce operation. New improved dielectric 
design with low attenuation even at 10GHz. 
Full copper 19-wire strand construction 
means you can use around the rotator 
without risk of fracture. From £169.95 for 
50m. Further information 
see: www.hamradio.uk/ultraflex13 

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, I "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% aiscount for 100mt. 
If you require specific lengths then 

.._ __ 
..-

Pl
_
ease call. 

mRS MiniVNA Antenna Analysers 

Perfect for checking antennas and RF circuits for hams and 
commercial users. 
MiniVNA Pro with Bluetooth 100kHz-200MHz . . . . . . . .  £329.95 

MiniVNA Extender For Pro on�. e�ends range to 1500MHz ........ ... ... .. . ... . £299.94 
NEW MODEL! MiniVNA Tiny 
Huge coverage, 1 MHz·3GHz, Android controllable . ..... .......... . . .... ONLY £379.95 

The SARK· 110 fllltenna fllla�ser is a pocket size instrument pr!Md1ng fast and 
aa:urate measurement of llie vector impedarx:e, VSll'R, vector reflection coelflient, 
return �ss, and R-L-C (as series or parallel equilatert circurts). Typical applicat�ns 
irx:lude cher:king and tuning anlennas, impedance matching, component lest, cable fault locat�n. measuring 
coaxial cable MS. and cutting coaxial ca�es to pieose e�rical lengths. The SARK· 110 has full vector 
measurefl'llnl capabr1rty and aa:urate� resolves the resistive, capacitive and induc!Mi oomponents of a load. The 
measurement refererx:e plane 1s automal� ad1usted �a the Oper\IShorVLoad cat1bration standard lo enable the 
aa:urale irnpedarx:e fl'llasurements at Ille end of ar intermediate coaxial cable. ONLY £329.94 

MFJ·939 
MFJ.974HB 
MFJ·974 
MFJ·16010 
MFJ.949E 
MFJ.901 8 
MFJ·971 
MFJ.904H 
MFJ·969 
MFJ·993B 
MFJ·1786X 
MFJ-1788X 
MFJ·259C 
MFJ-266 
MFJ·269C 
MFJ·260C 

Plug & Play 2.00/'I ATU, you won't even know rt's there! ........... . . . . . . . . ... . ... . . . . . . . . . . . . .. £169.95 
Manual ATU for balanced line antennas, 160-IOm ........................ £229.95 
as above but wrthout 160m ..... .................. .. ......................................... . ...... ...... £219.95 
RandomWire ATU 160-10M . . . ............ . . . . . . . . . . . . . ................ .. . . . . . . . . . . . . .. ...... . . . . . . . . ......... £69.95 
Manual ATU metered, Dummy Load, 1 .8-30MHz, '!l.XJW .......... . . . . . ......... . . . . . . . ......... £189.95 
Manual M1m ATU 1 8-30MHz, 200W ......................................................................... £119.95 
ManualATU metered, 1 .8-30MHz, 200W . . . . . . .... ............. . . . . . . . . . . . . . . . . .......... . . . . . . . . ........ £129.95 
Manual ATU, metered, irx: balanced, 1 .8·30MHz 150W ... . ......... £169.95 
Manual Roller ATU Metered 1 .8-54MHz, '!l.XJW ........................................................ £229.95 
Auto ATU Metered 1 .8-30MHz, 300W . . . . . . . . .................. . . . . . . . . . . . . . ............. . . . . . . . .......... £269.95 
Magnetic Loop I0-30MHz, ISOW re-built & re-aligned by ML&S .. ......... . . . ...... ........ £499.95 
Magnetic Loop 7-22MHz, 150W re-buitt & re-al�ned by ML&S.... . . ........... £549.95 
Antenna Ana�ser 530kHz-230MHz . . . . . . . . . . . . .................... . . . . . . . . . . . ............. . . ............... £269.95 
V/U Portable Antenna Ana�ser 15-185MHz + 300-490MHz . . .  Free UK carriage £359.95 
530KHz-230MHz, 415-470MHzAna�r. .. . ................. ......... ............. ................ £324.95 
Dummy Load '!fffll S0-239 ..... ................ . ......... .. ...... ...... ............... .. ... ....... .. . . ..... . .. . ........... . £45.95 

DX Accessories are available at ML&S m Array Solutions 

PowerMaster II 

AIM 4300DX .. ,, , - "i· -..... .. . .. . 

: ·- ·�" 

VSWR & 
RF Power 
Meters. 

Lab & Field 
Grade 
Impedance 
Analyser. 

• StackMatch 3/5/1 OkW Stack Match & 
Power Splitter Antenna 

• SixPack RatPak Range of Remote 
Antenna Switches 

• Vertical Phased Array Controllers 

• Baluns & Un-Un Transformers 
• K9AY Loop, Beverages, Shared Apex 

Arrays & Low Band Antenna Products 

microHAM 
RF Vector Signal Meter 
Station Master & Station 
Master Deluxe Network 
Controller 

USB micro KEYER II 
All-in-one USB Interface 

-... ....... .. ··- � - - --

--= - - - - � - -'_ - _ '_ 
Station Master & Station Master 
Deluxe Network Controller 

For more information, prices & technical 
information email MicroHam@HamRadio.co.uk 

All featuring cross needle display offering unrivalled accuracy for 
SWR & Power 

CN-101 L 1 .8-200MHz. 1 5/1 50/1 .5kW... . . . . .  £79.95 
CN-102L 1 .8-200MHz. 20/200/2kW... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £89.95 
CN-103LN 1 40-525MHz. 20/200W. N-Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £89.95 
CN-801HP 1 .8-200MHz. 20/200/2kW. PEP Reading. Large display . .  £109.95 
CN-801HP3 1 .8-200MHz. 30/300/3kW. PEP Reading. Large display . .  £129.95 
CN-801VN 1 40-525MHz. 20/200W. N-Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £94.95 

Looking for Something to sell? Use our Lynchline.com Ifs FREE to buy & sell! Looking for the best USED EQUIPMENT? See HamRadio.uk/used 



HAM RADIO TRAINING ACADEMY NOW OPEN. BOOK NOW! FOR FURTHER INFORMATION SEE: HamRadio.uk/training 

ELAD FDM-DUO"R" ELAD FDM-DUO 
I I I MULTI-USE 5W SOR TRANSCEIVER 

EW MAESTRO CONTROL CONSOLE FOR 
THE FLEX-6000 SERIES. 

Due early 201 6 ,  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 web page 
HamRadio.uk/maestro for more information. 

FLEX 6300 
1 .8-60MHz, 2 S l ice RX 
1 OOW SOR TCVR. 

�----�--
- " � . ... 

Receive only version of the 
popular FDM-Duo SW SDR 
Transceiver. Coverage is 
9KHz-54MHz, direct sampling. 
Identical to the TX variant but 
and introduced because of many 
requests from SW�s and users 
who wanted RX only. Price is 
much cheaper too - £599.95. 
ONLY £599.95 

IElZE.':a - -- --
SPECIAL S 

OFFER! 

ML&S Price: 2099.95.95 
ON DEMO & IN STOCK NOW! 

- b 0 0 

As the largest UK dealer of Flex 
SOR Products, ML&S always 

carry stocks of each model and 
have demonstrators available. 

Flex-6300 1 .8-60MHz, 2 Slice RX 100W SOR TCVR. . .. . .. . . . .. . . . .. . . . .. . .. . . . .. .. . .. . . . . .. . .. . . . . . . . . . . . . .. . . . . £2099.95 

ELAD - FDM-S2 
£449.95 

Crafted out of beautiful aluminium, if 
Ferrari were to ever build a radio, this 
would be it. Designed using the very 
latest SOR technology, 10kHz-54MHz, 
Direct Conversion RX operating at 
1 22.BBMHz. 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. '-flexRadjoJj'.ste'E( 

FACTORY 
APPOINTED DEALER 

Flex-6500 1 .8-60MHz, 4 Slice RX SOR 1 OOW Transceiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £3579.95 

Flex-6700 1 .8-60MHz, (+RX 1 35-165MHz) 8 Slice RX SDR 1 DOW Transceiver . . . . . . . . . . . . . . . . . .  £5999.95 

Flex-6700R as above, Receiver only . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £4799.95 

Flex 1 500 SOR Low cost SOR Transceiver, connect via USB & you have 5W 1 60-6m . . . . . . . . .  £639.95 

Direct sampling receiver based on 
122.BBMHz 1 6bit single channel 
ADC converter covering HF 6m and 
offering the possibility to exploiting 
the under-sampling mode. 

BLACK ONLY £799.95 

RED LIMITED EDITION 
£839.95 

RF EXPLORER 36 COMBO HAND HELD SPECTRUM ANALYSER ONLY £1 99.95 COMMRADIO CR-1A �· 
Up until now the RF enthusiast have had to limit themselves to cheap "RF Power Detector/ Frequency counter" 
devices. But these are limited to display data for a single point of maximum power, and traditionally power 
metrics are too unreliable, in the order of 20dB or  even 30dB inaccuracy. In contrast, a spectrum analyser 

SPECIAL SPRING 
OFFER £469.95 
A highly compact like RF Explorer will display full frequency spectrum in the band, including carrier and modulated shape, it 
comms receiver covering 
HF-VHF. 

will display Spread Spectrum activity, if that exists, and will show bandwidth to monitor collisions, frequency 
deviation from expected tone. etc. 

COLIBRI SOR 
ColibriDDC Ethernet controlled SOR 

• 1 0KHz-65MHz RX 
• 95-148MHz RX 
• 1 .8-54MHz + 1 44MHz TX 

receiver. IE:\ EXPERT \!SI ELECTRONICS 
Separate independent RX path based on Direct 
Down Conversion principle (DOC) 

Latest SOR receiver with 
Ethernet connectivity allowing 
remote access via your PC 
over a LAN. 0.09 to 55MHz 
and 62.5 to BOOMHz (with 
additional filtering). 

• Separate independent TX, based on the Direct 
Up Conversion principle (DUG) 

• 20W output (ideal to drive Amp) 
LAN-cable for connecting to local network In stock & on demo. 

SPECIAL OFFER: £1 249.95 • OS Windows XP/7/8 x32 or x64, OS Linux 
Ubuntu x64 See HamRadio.uk/sunsdr 

ONLY £429.95 
See HamRadio.uk/colibriddc 

NEW AOR AR-DV1 
WIDEBAND COMMUNICATIONS 

RECEIVER 

Covers 1 OOkHz to 1 300MHz in 
traditional analogue modes �SSB, 

CW, AM, FM, S-FM, W-FM as 
well as various digital mo es. 
In fact, we know of no other 

radio in this category that can 
decode !corn's D-STAR mode, 

Yaesu's new C4FM mode, 
Alinco's digital mode, NXDN 

(note: 6.25kHz only), P25 Phase 
1 ,  etc. Interesting features 

include: 2,000 Memories (in 
40 banks of 50), Memory Scan, 

AM Synchronous Detection, 
Noise Reduction, Notch, Digital 
Data Display, Clock, Calendar, 

Alarm, Timer. The SD/SDHC jack 
supports logging functions. Plus 

much more! 

£ u...95;9' "Cf099.95 
See web for full 

specification. 

"For a New Direction NEW EXPERT ELECTRONICS MB-1 in Ham Radio " 
This 1 OOW ODS SOR base station transceiver is powered by an internal core 
i5 3GHz processor runn ing W1 0. It has so many advanced and leading edge 
features its technical specification sheet would fill 3 pages of this magazine.  

Limited quantity available NOW! 
INTRODUCTORY OFFER: £4299.95 
HamRadio.uk/MB1 

ITJ 1IJ� 1. COAX SWITCHES 
MYDEL CD-201 COAXIAL SWITCH 2-WAY COAX SWITCH S0-239. 500W MAX . . . . . . . . .  SPECIAL OFFER £19.95 

MYDEL C0-201 N 2-WAY COAX SWITCH .  N-TYPE SOCKETS. 500W MAX . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SPECIAL OFFER £21 .95 

MYDEL C0-201 AM 2-WAY DELUXE HEAVY DUTY COAX SWITCH S0-239 1 KW . . . . . . .  . . . . . . . .  SPECIAL OFFER £32.95 

MYDEL C0-201 AN 2-WAY DELUXE HEAVY DUTY COAX SWITCH N-TYPE 1 KW . . . . . . .  SPECIAL OFFER £33.95 

MYDEL C0-301 M 2-WAY OE LUXE HEAVY DUTY COAX SWITCH 1 KW.. .. . . . . . . . . . . . . . . . . . .  SPECIAL OFFER £39.95 

MYDEL C0-301 N 2-WAY DELUXE HEAVY DUTY COAX SWITCH N-TYPE 1 KW . . . . . . . . . . . . . . .  SPECIAL OFFER £40.95 

FUNCUBE DONGLE PRO + 
£149.95 

• Coverage is from 1 50kHz (yes, 

that's kHz) to 1 .9GHz.There is a gap 

between about 250MHz to 41 0MHz. 

There isn't a gap anywhere e lse . 

• Eleven discrete front end filters , 

inc lud i ng some real ly, really serious 

SAW filters for 2m and ?Dern 

e 0.5pprn TCXO 

• Much improved phase noise 

• Better Dynam ic Range by up to ?dB 

• Tuner PLL Steps from memory 

• All th is plus more and still no 

drivers required l 

b h ·1 Hear those weak signals with a bhi DSP 
noise cancelling product! 

NES1 0-2 MK3 
Amplified DSP 
Noise Cancelling 
Speaker 

£109.95 

• 5W input & 2.T# • 8 filter levels 
audio • Rotary filter select 

• Headphone socket knob 

Dual In-Line 
Dual Channel DSP noise eliminating module 

£199.00 

• Suitable for all radios, receivers and SOR 
• Mono or stereo input & output options 
• 7 watt mono audio output, line out and 

headphone out 
• Ideal for DXing, special event stations and 

field day events 
• New improved noise cancelling! 

DSPKR - 10W 
DSP Speaker 
Easy to use - Sleep 
mode 
• Fitter teve! select 

& store 

• Separate volume 
control 

• Input overload LED • Supplied with manual and 

• Headphone socket fused DC power lead 

DESKTOP 
Amplified DSP base station speaker • 1 o Watts 
audio 

£179.95 

• Separate volume and filter 
level controls · 8 DSP 
filter levels 

• Speaker level and line level 
input · Sleep mode 

• Easy to use 

• Size 200(h)x150(d)x 
160(w)mm 

• Supplied with manual, 
audio lead and fused DC 
power lead 

All mode, PC interface. The CR-1 a 
has two additional features. IQ Data 
socket with fully disclosed Interface 
Protocol for 3rd party developers 
and a 200kHz Spectral Display 
when hooked up to a PC. 500kHz-
30MHz. 

NEW! CLOUD iQ 
ONLY £599.95 

Available HF/6m SDR with iQ 

Streaming & bui lt-in Internet Server. 
See HamRadio.uk/cloudiq 

PERSEUS VLF-LF-HF 
RECEIVER 

PERSEUS is a 
VLF-LF-HF receiver 
based on an 
outstanding direct 
sampling digital Save £100 this month, 
architecture. ONLY £599.95 

NEIM1031 MKll 
Fully featured Amplified 
Noise Eliminating In-Line 
module 
• 2.8 W audio · Audio & 

line level inputs/outputs 

• 50Hz to 4.5KHz 
bandwidth 

• 12 to 24V DC, 500mA 

• Headphone socket 

New Compact In-Line 
• Compact DSP noise cancelling module with new 

improved DSP algorithm giving even better noise 
elimination 

• Easy to use with mono/stereo or two channel 
inputs 

• Use mobile or in 
the shack 

• Over 40 hours 
battery life from 
2 x AA batteries 
or use 12V DC 
input 

ft!£� �  ......... __ __ .:: -·· � 7...:_ - . - - - --
"""" . . �-: 
-·· (" . 

• Size: 121x70x33mm £179.95 

HAM RADIO TRAINING ACADEMY NOW OPEN. BOOK NOW! FOR FURTHER INFORMATION SEE: HamRadio.uk/training 



I I ............ � ....... 

LFA Antennas liuilt to a high specification re-engineered using quality materials 

For more info see 

www.hamradio.uk/ 

eantenna 

V/U Beams 

R201 0105 

R2010109 

R2010121 

R2010139 

R2010251 

R2010253 

V /U Verticals 

R2010800 

HF Antennas 

R2010013 

R2010048 

R201 0904 

R201 0904.3 

R201005 

1 44LFA5 5 ele 2m beam .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £89.95 

50LFA3 3 ele 6m beam .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £139.95 

70LFA3 3 ele 4m beam .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £77.95 

432LFA15 1 5  ele bea... . . . . . . . . .  .. . . . . . . . . . . . .  £1 13.95 

ea270zb9 4/5 ele 2m/70cm beam .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £53.95 

ea642zb7 2+2+3 ele 6m/4m/2m beam . . . . . . . . . . . . . . . . . . . . .  £94.95 

ea270j dual band vertical j pol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £34.95 

dbz40 double bazooka 7mhz wire antenna .. . . . . . . . . . . . . . .  £47.95 

ea101 5204080dxs 5 band HF dipole . . . . . . . . . . . . . . . . . . . . . . . .  £101 .95 

5 band cobweb 500w antenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £279.95 

5 band cobweb 3kw antenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £349.95 

ea101 520dx dipole 3band HF dipole . . . . . . . . . . . . . . . . . . . . . . . . . .  £55.95 

m RC.tWO controll•r 
"' . "' -

"'"-• .. _.. ,.,,... 

RT-100 

RC·100 

AT-1000pro 1 1  

M-1000 

M-600 

YT-1 200 

YT-847 

AT-600pro 1 1  

AT·200pro1 1 

AT·B97Plus 

IT-100 

YT-100 

1 DOW Weather proof remote Auto ATU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £1 89.95 

Remote control for RC-100, + DC power over coax . . . .  . . . . . . . . . . .  £46.95 

1 kw Flagship Auto ATU. Separate external head-up large format meter £494.95 

Large Analogue meter for the new AT-1 000Pro1 1 . .  . . . . . . . . . . .  £124.95 

Optional 4.5" meter for the AT-600Pro1 1 .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £1 04.95 

(formally AT-450) for ALL Yaesu HF Transceivers . . .  .. . . . . . . . . . . . . . . . . . . .  £209.99 

Want a really good Auto ATU for your FT-847? Here it is! . . . . . . . . . . . . . . . . . . . . .  £234.95 

NEW MODEL 600W pep, Optional external 4.5" Meter . . .  . . . . .  £304.95 

Designed for new generation of rigs . . .  . .  . . . . . . . . . . . . .  £219.95 

Bolt-on Alternative Auto Tuner for the FT-897 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £1 79.95 

New version of the AT-7000 . . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  £1 55.00 

AUTO ATU for FT-897/857 or FT- 1 00 with additional Cat Port Control. .. £1 86.95 

Ultimate autotuner for QRP radios, including the Yaesu FT-81 7D . . . . . . . . .  £1 24.95 

Ultimate autotuner for Yaesu FT-81 ?D . .  . . . . . . . . . . . . . . . . . . . . .  £141 .95 

Portable compact & tunes 1 00mW to 1 25W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £167.95 

4-way DC Breakout Box . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  £52.12 

The RT-600 is a 600 watt PEP coax i n  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 e l iminate all feed line loss due to SWR. DC powered over the coax by the 

RC-600 control unit ( included). £349.99 

z.011 

Z-100Plus 

Z·1 1 Proll 

RCA-14 

KT-100 

RBA-1 :1 

RBA 4:1 

FT· Meter 

FTL· Meter 

Dedicated tuner for Kenwood radios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £1 82.95 

Probably the best 1 : 1 balun out there . . . .  . . . . . . . . . . . . . . . . .  NOW £29.95 

Probably the best 4 : 1  balun out there . . .  . . . . . . . . . . . . . . .  NOW £29.95 

Neat Analogue back-lit Meter for FT-897/857. S-meter, TX Pwr, ALC Etc . £46.95 

Jumbo version of the famous FT-Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £79.95 

In Two Sizes. Baby LOOR & Midi Loo • 

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. 

Final ly, an Italian manufacturer 

Ciro Mazzoni has perfected 

the design and is able to offer 

BABY-LOOP 
6.6MHz-29.8MHz with 
controller. £999.95 

MIDI-LOOP 
3.5MHz-14.5MHz with controller. £1 1 49.95 

RS232 Control your new Cira Baby or Midi 
two versions Covering the Loop via either a Yaesu or learn transceiver. 

entire 80m-1 Orn range bui lt to As you change bands the loops follows 
automatically, no need to enter the frequency 

u ltra-professional standards.  used via the keypad. £59.95 

ML&S are the sole distributors of Ciro Mazzoni Loops for U K  & Ireland. 

LIKE US ON 0 facebook 
www.facebook.com/hamradiouk 

For more info see: tmw.IRi!RiRRi ,.._ ...... 

HamRadio.uk 
HAM RADIO TRAINING ACADEMY NOW OPEN. BOOK NOW! FOR FURTHER INFORMATION SEE: HamRadio.uk/training 
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MOCVO crystal  
osci I lator  kit 

Featu re 

This crystal oscil lator kit is part 

of a range of kits from MOCVO 

that can be u sed alone or to 

a s sist i n  a n  I ntermedi ate a m ateu r  

radio l icence training program. 

Assem bly 
As you can see from Photo 1, the kit is suppl ied 
with a l l  the component parts a long with a 
smal l  pri nted circuit board (PCB). I n  addition 
to the hardware, there were 3 pages of A4 size 
instructions that included the PCB layout and a 
photograph of the finished kit. I was surprised 
that there was no circuit diagram in the assembly 
notes as I think it would aid the learning process 
- MOCVO has said it wil l  appear from now on. 

Assembly of the kit was straightforward and 
the step-by-step i nstructions were very clear. 
The assembly followed the usual practice of 
mounting the resistors and capacitors fi rst. 
The convention of assembling resistors and 
capacitors fi rst comes from the premise that 
passive components a re cheaper and genera lly 
more robust so can tolerate more heat and 
mechanical stress. I f  you are plann ing to use the 
kit as part of a project, rather than a learning 
exercise, it would be advisable to dri l l  a couple 
of mounting holes in  the PCB before you start 
assembly. 

Assembly contin ued by insta l l ing the wire
ended crystal and the 2N3904 NPN transistor. 
The final steps were to solder the PP3 battery 
connector, Molex output connector and the 
polyvaricon variable capacitor. I've shown a 
photo of the completed kit in Photo 2.  

Circu it design 
I traced out the circuit diagram of the osci l lator 
and have shown this in Figure 1 .  Those of you 
fami l iar  with home construction wi l l  recognise 
this as a classic Colpitts design but with a 
polyvaricon variable capacitor in series with 
the ground leg of the crysta l .  This latter feature 
enables the oscil lator to be 'pul led' a bit from 
its nom inal frequency, thus producing a Variable 
Crystal Oscil lator (VXO). This technique is useful 
because the crystal accurately defines the centre 
frequency of the osci l lator, whi lst the series 
variable capacitor enables a tuning range of a 
few kHz either side of this freq uency. 

The Colpitts design was origi nal ly developed 
by American engineer Edwin H Colpitts back 
in 1 9 1 8  and is one of a number of standard 
osc i l lator designs that have stood the test of 
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PHOTO 1 :  MOCVO oscil lator kit parts. 

time. The key feature of a Colpitts osc i l l ator 
is the use of a ca pacitive tap to supply the 
feed back signa l  for the osc i l lator. The design 
employed in the MOCVO kit i s  a sta ndard 

Conti n ued on page 70 

Mike Richards, G4WNC 

mike @ photobyte. org 
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Anten nas 
This month, we're introducing the 

operation of the beam antenna, 

starting with the 2 element array. 

The i ntention is to continue with this 

theme in a future Antennas column to 

look at the operation of the Yagi beam. 

The 2 element beam 
The performa nce of a ha lf wavelength d i pole 
is enhanced by add ing a second para l lel 
e lement. This ena bles the a ntenna to become 
a more effective radiator (or a bsorber) of 
RF energy in a specific d i rection [ 1 ] .  This 
d i rectional property was fi rst observed when 
para l lel d i poles were exa mined d u ring the 
early development of rad io systems. When 
a n  ind uctor was con nected to the centre of 
the second d i pole,  this further enha nced 
the d i rectivity of the a rray. To s imp l ify the 
system,  the second d ipole was replaced by a 
parasitic element whose length was s l ightly 
longer than the primary d ipole,  making this 
e lement ind uctive at the resonant freq uency. 
This array became the basis for the 2 element 
beam [2] . PHOTO 1 :  The 6m 2 element beam during testing. 

The spacing between the pr imary d i pole 
and the parasitic element determ i nes the 
i m pedance seen at the d ipole's centre [2] 
and can be a rranged to be close to 500, so 
easing the match with the feeder cable.  

I n  practice, the parasitic element is  a bout 
5% longer than the pr imary d ipole a nd is 
ca l led the reflector. The primary d ipole is 
usual ly simply cal led the dipole or driven 

element and its length is s l ightly less than 
a ha lf wavelength , enabl ing its central 
i m pedance to be resistive. Figure 1 i l l ustrates 
the basics of the 2 element beam .  

Concept of operation 
T h e  2 element bea m supports both tra nsmit 
a nd receive modes and these have been 
summarised separately. The following 
expla nations use an element spacing of 
a bout 0.2 wavelengths, avoid deta i led 
mathematical ana lysis and use waveforms to 
exam i ne operational concepts. 

Transmit mode: Applying a resonant R F  
signa l  t o  t h e  d ipole's centre causes R F  currents 
to flow a nd an a lternating electromagnetic 
field is establ ished a round the d i pole .  This 
is the Near-Field, whose i nfl uence does not 
extend fa r from the d ipole. However, the 
reflector is located with in the d ipole's Near
Field and so R F  cu rrents a re ind uced in the 

reflector too. Figure 2 i l lustrates this concept, 
where the RF signals a re shown as waves 
caught at a specific i nstant in t ime. For 
reference, time is counted from the relative 
position of the d ipole. 

The d ipole's rad iated R F  signa l  is 
represented by the green wave and some 
of this wave strikes the reflector, causing R F  
currents to flow with i n  it. This establ ishes 
a secondary a lternating field to be rad iated 
a round the reflector. The reflector can be 
thought of as a short-c i rcuited tra nsm ission 
l i ne that has been opened out and this 
causes the secondary rad iated RF signa l  to 
be out of phase by 1 80° from the d ipole's 
radiated green wave. This secondary R F  
signal i s  further modified b y  a bout + 70° due 
to the reflector's inductance at the resonant 
freq uency. 

This secondary RF signa l  rad iated by the 
reflector is i l l ustrated as the purple wave i n  
Figure 2 and t h i s  combi nes with the green 
wave, esta bl ishing the b lue cumu lative wave 
shown. 

Referring to the waves to the right of the 
d ipole, the blue cumulative wave has a larger 
magnitude than the green wave rad iated 
by the d ipole.  To the left of the d i pole,  the 
secondary pu rple and primary green waves 

a re more out-of-phase and b lue cumulative 
wave's magnitude is lower compared to the 
green wave. Consequently, the RF signal to 
the right of the d ipole is greater than that to 
the left and the 2 element beam presents a 
ga i n  i n  the RF signal to the right of the d i pole .  

I t  is the b lue cumulative wave that creates 
the RF signal that is radiated forward of the 
2 element bea m that estab l ishes the R F  
power bea ring signa l  radiated a s  the Far

Field. 
Receive mode: Referring to Figure 3, 

Element 1 represents the reflector a nd 
Element 2 the d i pole that is facing a d istant 
transm itter. The green wave now represents 
an i ncom ing RF signal trave l l ing towards the 
2 element beam from the d istant transm itter. 

The i ncoming green wave strikes the 
d i po le  i nd ucing RF cu rrents with i n  it ,  
however these a re extremely smal l  (usua l ly 
a few m icroam ps) .  Therefore, the Near

Field generated by these sma l l  R F  cu rrents 
is negl igi b le  and  can be d is rega rded .  N ot a l l  
t h e  i ncoming green wave's power is  i nd uced 
i nto the d i pole a n d  the wave cont in ues to 
travel past the d i pole towards the reflector. 
When it encounters the reflector, the green 
wave ind uces RF cu rrents i nto it. Th is  
ca uses the  reflector to  rad iate a secondary 
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Reflector Dipole 

= 1.05 x dipole length = 0.5A long 

= 0.2A 

F rant of antenna 

FIGURE 1 :  2 element beam concept. 

R F  s ign a l ,  shown as the purple wave, 
that is phase sh ifted by 1 80° and further 
mod ified by the reflector's inductance by 
a bout + 70°. 

Part of this pu rple wave travels towards 
and encou nters the d ipole, i nducing 
add itional R F  currents i nto it. The vector 
add ition of the RF currents now flowing in the 
d i pole results i n  the blue cumu lative wave 
in Figure 3. This wave's magn itude is larger 
than the RF signal induced by the i ncom ing 
green wave i n  the  d ipole and the 2 element 
beam yields a ga in  as a receiving antenna in 
the d i rection of the d istant transmitter. 

Tu rn ing  t h e  a ntenna a ro u nd , now h a s  
E lement 1 as  t h e  reflector and E lement 2 
as the d i pole .  The reflector fi rst encou nters 
the inco m ing green wave from the d istant 
transm itter and RF cu rrents are induced into it. 
These cause the reflector to radiate the pu rple 
wave that is aga in  phase shifted by 1 80° and 
further modified by the reflector's inductance 
by a bout + 70°. The pu rple wave rad iated by 
the reflector travels towards and encou nters 
the d i pole ind ucing RF currents into it .  

N ot a l l  the inco m ing green wave's power 
is induced i nto the reflector and i t  cont in ues 
to travel past the reflector towards the d i pole .  
When the green wave encounters the d i pole,  
i t  i nd uces RF cu rrents i nto i t .  However, th is 
t ime the vector add it ion of the RF c u rrents 
flowing in the d i po le  result in the magnitude 
of the blue c u m u lative wave be ing m uch 
lower compared to the incom ing green wave. 
Conseq uently, the 2 e lement bea m exh i bits 
a loss as a receiving a ntenna in  the d i rection 
of the d istant stat ion.  

Therefore ,  when receiving, the 2 e lement 
bea m i s  d i rectiona l  beca use  i t  y i e l d s  a n  
R F  s ignal  ga i n  when t h e  d i po le  faces the 
d ista nt t ra ns m itter but exh i bits a loss when 
the a ntenna i s  tu rned a rou n d .  

For the  bea m a rray t o  work, i t  rel ies on 
the RF s igna ls  trave l l i ng past the e lements. 
Therefo re ,  th i s  form of a e ria l  is ter m ed a 
travelling-wave a nten n a .  
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Reflector Dipole 
/Transmitted cumulative wave 

Primary wave radiated from dipole 
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FIGURE 2: 2 element beam in transmit mode. 
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FIGURE 3: 2 element beam in receive mode. 

Theory i nto practice: 
a 2 element beam 
A 6m 2 element beam ( Photo 1 )  was 
constructed using surplus a l u m i n i u m  
tubi ng. T h e  antenna was modelled using the 
MANNA-GAL antenna appl ication to forecast 
the anten na's d i mensions and performance 
at 50. l 5 M Hz.  I t  predicted a free-space gai n  
of about 4dBd and a front-to-back ratio of 
around 9dB.  

Using the predicted d i mensions, a 
prototype 2 element beam was assem bled 
and clam ped to a 4 . 5m extendable mast for 
testing. A com mercial  d ipole centre was used 
for the d ipole (as described in the February 
Antennas col u m n ) .  

To hold the reflector in  place o n  the 
sq uare boom,  a clamp was made from four 

a l u m i n i u m  L-sections and held together by 
M3 n uts and bolts. Two 60m m  long L-sections 
were spaced 2 5 m m  apa rt ,  provid ing a snug 
fit on the boom.  The other two 90mm long 
L-sections were situated across these and 
spaced l 2mm apa rt,  a l lowing a snug f it  for 
the reflector. A 6mm hole was dri l led through 
the reflector's centre and the boom with a 
M6 bolt and nut  used to secu re everyth i ng 
in place. Photo 2 i l l ustrates the clamp 
arrangement. 

For match i ng,  a 1/4 wavelength Pawsey 

M i ke Parki n ,  GOJ M I  

email2mikeparki n @ gmail .com 
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Ba lun  [3] was made from a l . 5 m  length 
of RG58 coaxial  cable a nd termi nated in a 
S0259 socket (ba luns wi l l  be covered in a 
future col u m n ) .  About 8 m  of 500 coaxia l  
cable was used to connect the a ntenna to 
the shack-based SWR meter a nd transceiver 
for the tests. 

Having fi rst signed on in CW, the a ntenna 
was tested on 50 . 1 55 MHz using a power of 
l OW. Fine adjustments resu lted in  an SWR of 
better than 1 .05: 1 to be obta ined .  The resu lting 
dimensions are shown in Table 1 .  Once the tests 
were completed , the transceiver's transmissions 
were signed off to close down.  When the 
a nten na's tun i ng was com pleted, the power 
level was increased to lOOW for operational use. 

The di rectivity of the 2 element 6m beam was 
checked by tuning to the GB3RAL and GB3BAA 
beacons and turn i ng the beam to monitor the 
level change on the receiver's S-meter. 

A second 2 element beam was constructed 
for 2 m .  This antenna was also modelled using 
MANNA-GAL to predict the d i mensions and PHOTO 2 :  Reflector homebrew Gm reflector clamp. 

its performance at 1 45M Hz. This gave a free-
space gai n  of around 4dBd and a front-back 
ratio of about 5d B.  The optim ised dimensions 
are also shown in Table 1 .  For matching, a 1/4 
wavelength Pawsey Ba lun of length 0.5m was 
made up. 

Photo 3 i l lustrates the 2m 2 element antenna 
duri ng testing. The d i rectivity of the 2 element 
beam a rray was checked th rough receiving the 
GB3VHF beacon and QSOs through the local 
2m repeater. 

Conclusion 
I hope the summary of how these 2 element 
a nten nas operate has provided something to 
think about. They are an ideal place to start if 
you are considering having a go at maki ng a 
smal l  beam.  The mechanical req u i rements are 
fa i rly simple a nd you wi l l  get reasonable resu lts 
without having to be mi l l imetre-perfect. Above 
a l l ,  have fun experimenting. 
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[ 1 ]  Radio Systems TEC/11, D C Green, Section 5 
Antennas, pages 84 - 85; Pitman, 1 979 
[2] Antennas, 2nd Edition, J D Kraus, Section 
1 1 .  9 Arrays with Parasitic Elements, pages 4 76 -
48 1 ;  McGraw-H i l l  Book Company, 1 988 
[3] Radio Communication Handbook 12th edition, 

edited by Mike Denn ison, G3XDV and M i ke 
Browne, G 3 D I H ,  Section 1 4 ,  Practical V H F/U H F  
Antennas, Peter Swallow, G8EZE, Figure 1 6 .44, 
Page 1 6.20, M i ke Parkin ,  GOJ M I ;  RSG B,  2 0 1 4  

PHOTO 3 :  T h e  2m 2 element beam during testing. 

TABLE 1 :  2 element beam a ntenna component d imensions. 

Band 
6m 
2m 

Reflector tota I 
2 .95m 
l .06m 

Dipole (per leg) 
l .325m 
0.45m 

Element diameter 
1 2mm 
1 2mm 

Element spacing 
l . 1 2 m  
0.48m 

Boom dimensions 
25mmx25mm 
25mm diameter 
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ARRL Work the 

World with JT65 
and JT9 
Explore a New World 

of Digital Communication 

By Steve Ford, WB81MY 

With these two revolutionary digital 
communication modes, any radio 
amateur can make contacts throughout 
the world. Work the World with JT65 
and JT9 shows you how to assemble 
an effective station and configure the 
software for best performance. You' l l  
learn how to make contacts, and also 
how to use these modes as tools to test 
your station and study HF propagation. 
The book starts with a chapter on 'Getting 
to Know the JTs' that provides what you 
need to know about JT65 and JT9, from 
how these protocols work through to the 
advantages they offer. 

Work the World with JT65 and JT9 
provides the tricks and tips on how to get 
started in and make the most from the 
digital world of JT65 and JT9. 

Size 1 84x229mm, 80 pages, 
ISBN: 9781 6259 5043 7 
Non Members' Price: £17.99 
RSGB Members' Price: £1 5.29 

ARRL Antenna 

Physics: An 

Introduction 
Delve Deeper into 

Antenna Theory 

By Robert J. Zavrel, J r, W7SX 

Antenna Physics: An Introduction sets 
out to extend the insight of how an 
antenna works without resorting to 
degree level texts. 

Antenna Physics: An Introduction 
explains many of the underlying 
principles of antennas and antenna 
physics and introduces the reader to the 
mathematics behind these principles. 
Written by Robert J .  Zavrel ,  Jr, W7SX, 
a well-known author and professional 
antenna engineer, this book allows 
readers to follow along and understand 
the concepts without needing to solve 
the complex equations presented. 

For those who are interested in how 
antennas work, Antenna Physics: An 
Introduction provides a great insight. 

Size 208x275mm, 1 60 pages, 
ISBN: 9781 6259 5049 9 
Non Members' Price: £26.99 
RSGB Members' Price: £22.94 
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ARRL Small 

Antennas for 

Smal l  Spaces 
Antenna Designs to 

Fit your Space! 

By Steve Ford , WB81MY 

This new second edition of Small 
Antennas for Small Spaces is fully 
updated and remains a valuable resource. 

ARRL's Small Antennas for Small Spaces 
contains design ideas and projects for 
VHF and HF antennas you can use inside 
your home. Whilst this book provides a US 
view of what constitutes a small antenna 
it is still a valuable resource filled with 
practical advice. For outdoors there are 
dipoles, inverted Ls, end-fed wires, loops, 
verticals and temporary antennas for H F. 

If you think your antenna dreams mean � 
you're effectively off the air  - think again ';g_ 
ARRL Small Antennas for Small Spaces .2l 
provides ideas and projects that wil l get "" 
you on the air  regardless of where you � 
live! � 

Size 208x275mm, 1 28 pages, 
ISBN:  9781 6259 5051 2 
Non Members' Price: £22.99 
RSGB Members' Price: £1 9.54 
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Regulars 

H F  
Conditions n ow are probably 

about as good as they are going 

to get this year, though there 
should be an autumn peak after the 

s u m mer doldru m s. The solar flux 

h a s  been below 90 for some t ime 

and there's just one sunspot visible 

as I write. 

The good news is that it doesn't get much 
worse. The sun produces enough u ltraviolet 
radiation to create the ionosphere even if 
there a re no visible sunspots and the Solar 
F lux I ndex - a proxy for the UV radiation 
- rarely d ips below 70 even at sunspot 
m i n i m u m .  

The DXpeditions t o  Heard Island (VKOEK) Nuku H iva QTH of TX7EU with hexbeam in front. 

and Juan de Nova ( FT4JA) wi l l  have been 
active unt i l  a few days ago and,  as expected , 
sign a I strengths from FT 4 were much better 
than from VKO. Nevertheless, U K  stations 
managed VKO QSOs on every ba nd from 
1 0- 1 60m.  On 30m and down the QSOs 
were a l l  between 1 700 and 2300. On 1 7 m  
a n d  u p  they were between 0600 a n d  1 300 
- with lOm peaking sha rply a round 1 1 00. 
Su rprisingly few QSOs were made on 20m 
- a l most al l  a round breakfast time. At times 
propagation seemed to peter out just south of 
the U K  as Ita l ian  and Spanish stations were 
reporting strong signals that were ina ud ible 
here. The picture was sl ightly d ifferent with 
the FT 4 where rather more U K  stations made 
QSOs, again  on al l bands from 1 0- 1 60 .  The 
LF QSOs were slightly later than with VKO 
a nd the HF QSOs were distributed more 
evenly across the daylight hours. 20m QSOs 
were more nu merous and mostly being made 
in the early eveni ng. 

The TX7EU team ,  wh ich included Tom ,  
GM4FDM , made around 32 ,000 QSOs from 
the Marquesas Is lands with U K  stations 
getting through on 40- 1 5 m .  A q u ick look at 
Club Log did n't show a ny UK QSOs on 12 or 
10 a nd the team weren't QRV on 1 60 or 80 . 

The ARRL contest i n  early March was 
an opportun ity to assess propagation to the 
west coast a nd it was qu ite good . GW4B LE, 
GOTSM ,  MOURX and others worked into 
Cal iforn ia ,  Arizona , Nevada, Colorado and 
Utah on 1 5  and or 10 metres. Alaska and 
Hawa i i  (non-cou nters for us i n  this event) 
were heard on 1 5  but not on l O m .  Ray, 
W2RS, in Arizona was using QRP to a 
vertical and worked 1 0  U K  stations on lOm 
on the  Sunday. 

ARRL DXCC 
The short P5 operation by 3Z9DX in 
December was a pproved for credit, which 
must bode well for the antici pated longer 
visit later this year. If you need this one then 
keep your fingers crossed . And , in a su rprise 
move, the ARRL deleted Kingman Reef from 
the DXCC l ist - not because it is disappearing 
u nder the waves (which it is) but because 
it is no longer administered separately from 
its neighbour, Pal myra . This administrative 
change actual ly ha ppened a round 1 5  years 
ago when the US Navy rel inqu ished control 
but DXCC action has only j ust been taken. 
I suspect IOTA will follow suit a nd declare 
that Kingman wi l l  become part of the 
Palmyra group but we have to QRX for an 
announcement on this. 

DXpeditions 
Felipe, CE5WQO and Dima,  RA9 USU plan to 
be active from San Felix off the coast of Chi le 
some time between Ju ly a nd September 
for up to 3 weeks. San Felix is l i kely to be 
about the 7th most wanted DXCC entity after 
the FT4 a nd VKO have fi n ished . The last 
significant DXpedition was in 2002. 

Svei n ,  LA9JKA wil l  be active as JX9JKA 
in his spare time from Jan M ayen (EU-02 2)  
sta rting in m id-April for s ix  months. He plans 
to focus on 1 60, 80, 40 and 30 metres. 

A very large number of Russian RT73 
callsigns a re expected to take part in 'The 
I nventors of Telecommunications', wh ich is 
a scientific-educational radio marathon held 
from 16 March to 16 J une. Each cal lsign 
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represents a h istorica I figure in the a rea of 
telecommun ications or electronics. Reports 
so far include RT73AM (Antonio Meucci ) ,  
RT73AP (Aleksandr Popov) , RT73CS (Carl 
August von Stei nhei l ) ,  RT73CW (Cha rles 
Wheatstone), RT73EA ( Edwin Armstrong) , 
RT73EL (Emi l  Lenz) a nd RT73LL (Leonid 
Labutin ) .  A website is u nder construction at 
rt73. net. 

Harry, JG7PSJ wi l l  be active as J D l B M H  
from Ogasawara (AS-03 1 )  from 2 7  Apri l to 6 
May. He wi l l  be QRV on 40- l Om CW, SSB 
and RTTY. 

I OTA 
A team from Croatia and Germany (9A2 M F, 
9A2 NA, 9A6AA, DC5WW, D DO N M ,  DH6TJ , 
D K2RO, DL8AW and D L9 N BJ )  wi l l  be active 
as 9A8DXG from the Palagruza Isla nds (EU-
090) from 28 M ay to 4 June.  They wi l l  
operate CW, SSB and digital modes on the 
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H F  bands. 
J i m ,  M MOBQI wil l  be active as 

M MOBQl/p from Tanera Mor (EU-092)  from 
29 J u ly to 5 August. He wi l l  pa rticipate in  
the  I OTA Contest as G M l J .  

J ean-Pierre, VA2SG wi l l  be active as 
XM2 10TA from l ies-de- la-Madeleine (NA-
038) from 27 J u ly to 2 August. He wi l l  
operate SSB, CW, RTTY a nd PSK3 l on 20 
to lOm, as wel l  as on the low bands, mostly 
during his late afternoon and evening hours .  

A group of five amateu r  radio operators 
wi l l  be QRV from Fort Jefferson ,  Dry Tortugas 
Is land (NA-079) using a special  cal l  K4T 
from 6-8 May. They wi l l  be operating with 
two 50 watt stations on CW a nd SSB on 80 
through 6m. 

Correspondence 
Peter, G4XEX found conditions were up 
and down i n  March - but mostly down.  
He found :  on 1 5m - XV9NPS, P29 LL, ZU 
ZS9H l/M M ,  FY5KE, HSlJZT, 8P5A a nd 
ZP5WBM ;  on 1 7 m  - 3XY 1 T, 8R l/K9KK, 
5JO P  (San Andres - an all time new one 
(ATNO)) ,  KG4BP, FK8 1 K, and H l 8CCZ ; on 
20m - BG9HKP, 3 B9FR, PJ4/K2 NG,  ET7L, 
V85AVE, HSOZ HC, D U l J M  and 4S7 B .  He 
a lso heard a lot of JA and South American 
stations. 

Peter, G3 HQT thought March was a rather 
noisy month (or a lternatively that his receiver 
was wearing out). He found :  on 1 2 m  -
5V7 D;  1 5m - 3C7A; 1 7 m  - 5JOP; 20m -
4W/N 1 YC, XU 7TZG, DU3LA, E44YL; 30m 
- FH/F2 DX, 4S7 RTG , E2 1 EJC;  40m - ET7 L, 
C5GCJ . 

Fred , G3SVK was busy in the 
Com monwealth Contest and other events 
but l i ke many at the end of the month was 
sti l l  waiting for the pi le-ups for FT4 and 
VKO to d ie  down . He found :  on 12m -

TABLE 1 :  20 1 6  Worked DXCC Entities 
(ranked by Al l ) .  Showing Top 3 from 
RSGB Members table in Club Log 
plus submitted scores a nd Club Log 
scores of recent correspondents where 
avai lab le) .  

Call cw SSB Data All 

MONKR 93 1 93 6 1  228 
G4PTJ 1 59 1 02 228 
G5LP 2 1 6  22 1 53 222 
G lXOW 204 204 
GO RPM 73 39 1 06 1 7 0  
G 4 1 D L  1 68 1 68 
G l4 DOH 142 2 1  39 148 
G3SVK 1 45 1 45 
G4XEX 46 80 7 5  1 29 
G3HQT 1 04 4 1  1 1 9 
G3 PXT 36 7 5  1 04 1 1 0 
CT?AGZ 1 07 2 1 07 
G4CCZ 77 38 28 94 
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TX7EU team arriving at Nuku H iva ai rport. L-R Ronald , PA3EWP, Hans, DL6JGN,  Tom, GM4FDM 

and Ernoe, DK2A M M .  

5V7 D; 1 5m - P400FA; l 7m - Caribbean 
stations inc. 5JO P, 5X lXA, 3B9FR, VR2 EH, 
3 DAOCC, DU3LA, E44YL a nd 3XY 1 T; 20m 
- Caribbean ,  VK8AN ,  H L3XOK, 5V7 D,  
BG9HKP, 9 M2ZAL, Y B 1 6SU N ,  DU3LA, 
HS6ZBQ, XU 7TZG , VK9CK a nd EP2LSH; 
30m - XP3A, EY8 M M ,  E2 1 EJC ;  40m -
la rge numbers of Caribbean stations, VKs 
a nd ZLs,  HSOZEE, J l 2RMC,  4S7GWG , Z U  
ZS9 H l/M M ,  LU l Z I  (South Shetland) ,  AT l HQ 
( I nd ia) ,  ET7L, 4S7 B BG ,  JTl CO, FY5HB.  

Tom ,  G4 1DL  worked: on  l Om - PJ4/ 
K2NG, 5X l XA, 3C7A (an ATN O ) ;  1 2 m  -
4S7BBG, 5J OP, ZP5KO,  3DAOIJ , ZD7BG ;  
1 5m - 3XY 1 T, VU2MUD,  9J 2 BO ,  FH/ 
F2 DX, Caribbean ;  l 7m - PZ5W, 3XY 1 T, 
TX7 EU , VK9CK, 5JO P, E44YL; 20m - VK/ 
ZL, 9 M 2 P U L, 9M6XRO, ET7 L, JTlCO & the 
Caribbea n ;  30m - OY l CT; 40m - HS6ZBQ, 
5JOP, VK3XU,  V44KA I ,  J34G, VP9/G3VYI ,  
Z F2CA, J 79XF, ZP6CW, SOl WS, YS3/ 

TABLE 2: Forthcoming DXpeditions. 

U ntil 24 April 8 R 1 A  
U ntil 28 April A25U K 
U nti l 29 April 9MOS 
20-25 April RT92KA (AS-092) 
23 Apri l - 2 May VK9 N U  
24 - 30 Apri l GSONWM 
27 Apri l  - 6 May J D l BM H  
28 April - 1 May A9 1 H I  
8 - 1 5 May E44QX 
22 - 29 May GS3PYE Arran 
14 - 18 Aug U E23RRC (AS- 142)  
17 - 28 Aug TX2AH (OC-063) 
1 9 - 29 Aug CY9 - St Paul I sland 
3 Sept - 25 Nov VP6AH (OC-044) 
1 1  - 19 Sept T05FP St Pierre/ 

Miquelon 
2 5  Sept - 25 Oct H40GC and H44GC 
2 7  Oct - 10 Nov ZL7 by 6Gs 

DL5YWM a nd ZL3XDJ . 
Gordon, G3 PXT worked : on 1 5 m  -

PY2VA, FRl GV, LU l X U ,  JA2ATE, LU l DA, 
ZS6 U B ,  CX5ABM,  ZS6H O N ,  7X3WPL,  
LU3EBT; on l 7m - JA5BDZ,  VK4 FNQ, 
HSOZBS; on 20m - HZ l TL, YFl DO, 
P U 2 N O L, HS7 1KS,  T6M H ,  BD71 PT; on 40m 
- 4L4C, 9K20D,VK2 R I ,  7X5KBS, SOIA, 
H K l F, UP2L, YB6 H B I ,  A71AE a nd U POL. 

The path to the north-west through the 
auroral zone is always an  interesting one 
and David, G3YYD reports working T32SB 
i n  ear ly March on 1 5m as late as  2047 . 
The T32 had an auroral note and there 
was a geomagnetic d isturbance under way. 
M ichael, MOGXM was listening out for 
Alaska a round 1 800UTC d u ring M a rch a nd 
managed QSOs on 20 a nd l 7m.  

Kevin,  ZB2GI  says he is active on H F-SSB 
and datamodes. He has a TS-570 ru nn ing 
l OW into a magnetic loop mounted on the 
balcony of his apartment and a lso operates 
porta ble. 

Malaysia Class B 
Class B operators in M alaysia use the 9W 
prefix a nd a re now permitted to use 7 .0 -
7 . 2 M Hz,  with a maximum power of 50W 
PEP in addition to their existing a l locations 
on 28MHz and h igher bands. I 'm not sure 
we wi l l  hear them very often .  

Fi na l ly 
Tha nks as a lways to my correspondents, to 
DX-World ,  425 DX News and Da i ly DX. 

Martin Atherton ,  G3ZAY 

g3zay @ bti nternet.com 
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Opening Times: Mon-Fri 9.00-5.00 and Sat • 9.30-4.00 

Brand New Showroom 0 en Now. Cal l  Us : 01 922 41 4796 

?coM '� YAEsu Unidell 
KENWOOD ��ALBRECHT. (LOG) 

MFJ 
� AllNco -· 

ELECTRONICS 

New Products and New Offers and the same Great Customer Service 

il-lorre. 
Go Pro 
Be a HERO . • • • 

ROBERT� RADIO 
Visit us in  our New Showroom and see the Future of Amateur  Radio 

Visit Us Now! 
263 Walsal l  Road, Great Wyrley, 

Walsall  WS6 6DL 
Follow Us On Facebook 

www.facebook.com/radioworlduk 
www.radioworld.co.uk 

sales@radioworld.co.uk 
01 922 41 4796 

Follow Us On Twitter 
www.twitter.com/radioworld_UK 



lcom IC-7300 HF/SOMHz Transceiver 

Order Yours Now For £1 ,049.95 +P&P 

The IC-7300 transceiver, an aesthetically, attractive looking base 
station, features a 4.3 inch touch screen colour TFT LCD screen 
with a high performance real time band scope. A first for an 
Amateur radio transceiver, the IC-7300 uses a RF Direct Sampling 
System, a technology normally seen in Software Defined Radios. 
RF Signals are mostly processed through the FPGA 
(Field-Programmable GateArray), rather than by physical devices 
enabling high performance real-time spectrum scope in a 
compact body. The IC-7300 includes a built-in integrated 
wide-frequency Automatic Antenna Tuner making it ideal for 
operation. The radio provides 1 00 watts output power on 
HF/50MHz bands and 50 watts on 70MHz (European versions only) 

Yaesu FTM-3200DE Mob i le Transceiver 
Order Yours Now For £1 89.95 +P&P 

1 44MHz 65W C4FM/FM Single Band Digital Mobile 
Transceiver,rugged & compact 2m Digital Mobile 
with Front Speaker.Radio Features: 
65W of Solid RF Power within a Compact FootprintModulation 
Modes:C4FM Digital (V/D Mode, VFR Mode, DFR Mode) FM Analog- AMS (AutomaticMode Select) Function Automatically 
Recognizes the signal as C4FM Digital or Conventional FM-Loud and Crystal Clear FrontPanel Speaker with 3W of Audio 
Output - Digital GM (Group Monitor) Function -Bright Multi-Colored LED Mode/Status lndicatorVibrantly Shows the 
Transcievers' Status • I l luminated Microphone with Direct Frequency Entry - 220 Memory Channels with Alpha-Numeric Tags 
(Maximum 8 Characters) · DSQ (Digital Squelch Code) Signaling Feature · CTCSS and DCS Encode/Decodewith Split Tone 
and DCS Encode-Only Capability - Expanded Receiver Coverage: 1 36-1 74 MHz - High Stability +2.5 ppm TCXO Included 

Latest Used Equipment We Pride Ourselves on our Ability to add Fantastic Used Equipment to our Website 

everyday. Every Unit Tested and Sealed with 3 Months Warranty to offer the best 
service for our Customers. 

Second Hand lcom IC-7800 MKll HF Base Station Transceiver £5,495.00 
Second Hand Yaesu FT-DX9000D Transceiver £4,995.00 
Second Hand lcom IC-7800 HF Base Station Transceiver £4,950.00 
Second Hand EMTRON DX-2SP £4,750.00 
Second Hand lcom IC-7700 HF Transceiver £4,250.00 
Second Hand ICOM PW-1 HF / 6m 1 kW Linear Amplifier £3,495.00 
Second Hand lcom IC-9100 HX Fitted With 23cm and Dstar £2,695.00 
Second Hand lcom IC-781 Multimode HF Transceiver £2,499.00 
Second Hand lcom IC-9100 HFNHF/UHF Transceiver £2,199.00 
Second Hand lcom IC-7600 HF Base Transceiver £2,149.00 
Second Hand Yaesu FT-20000 200 Watt HF Base Transceiver £1 ,999.00 
Second Hand TenTec Omni VII 588 HF Transceiver £1 ,999.00 
Second Hand FLEX·5000a Flex Radio HF Transceiver £1 ,750.00 

Why Choose Us? 

� Go gle amazon 
certified Shop payments 

Shop onl1ne with confidence- t"-!111111!1111!1!!11 ..... 

Second Hand Yaesu FTDX3000 HF Transceiver £1 ,599.00 
Second Hand lcom IC-775DSP HF Base Transceiver £1 ,499.00 
Second Hand Yaesu FT-2000 1 00W HF Transceiver £1 ,499.00 
Second Hand Yaesu FT-2000 Base Station HF Transceiver £1,499.00 
Second Hand Yaesu FT-2000 Base Station HF Transceiver £1 ,499.00 
Second Hand TENTEC 565 Orion HF Transceiver £1 ,399.00 
Second Hand TENTEC 565 Orion HF Transceiver £1 ,399.00 
Second Hand Yaesu FT·1000MP Mark 5 Field £1 ,299.00 
Second Hand Kenwood TS-2000X HFNHF/UHF/23cm Transceiver £1 ,299.00 
Second Hand lcom IC·2Kl All-mode HF l inear amplifier With ATU £1,299.00 
Second Hand Kenwood TS·2000X Multimode Transceiver £1 ,269.00 
Second Hand Flex-3000 · Software Defined Radio £1 ,249.00 
Second Hand IC-7410 HF/6M Ham Base Station Transceiver £1,149.00 

:a;, secure Paym.ms ey � ir 1' PayPal 
VISA ""'...:. 

NO PAYPAL ACCOUNT NEEDED! 
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VH F/U H F  
Te n  d ay s  of contin u i n g  h i g h  

pressure systems over the U K  

produced l ittle in terms o f  DX. 

March d id n't rea l ly provide much in the 
way of openings or activity except over the 
weekend of 1 9/20 M a rch whi le the REF 
French 2m contest was ta king place. Some 
good contacts were made with ducting down 
to south western France (J N03 etc) from the 
western side of the UK and Isle of Man with 
very strong signa ls .  Meteor scatter conditions 
were genera l ly poor d u ring the month but, 
l i ke a lways, many contacts were completed 
with in  norma l  MS range of 1 1 00- 1 500km . 

M eteor season begi ns 
The good news for many operators is the 
begi nn ing of the MS season occurs in Apri l 
with the Lyrids Meteor Shower that peaks 
a round the late and early hours of 2 1/2 1 Apri l .  
This shower is genera l ly a slow developer 
with a grad ua l  rise and fa l l  of reflection rates 
that can start as ea rly as 1 6  Apri l ,  ta i l i ng off 
by the 26th . The shower is created by the 
debris of comet Thatcher, which takes 4 1 5  
yea rs to orbit the sun .  The rad iant of the 
shower - the a rea where the meteors look 
to be emerging - is the constel lation of Lyra . 

H ot on the heels of the Lyrids, the Eta 
Aqua rids rise on 1 9  Apri l  fa l l i ng by 28 M ay 
with a pea k a round 6/7 M ay. Clea rly in the 
rising period there could be some overlap 
with the April Lyrids. The dust/debris from 
the famous Ha l ley's Comet is responsible 
for this shower with a second encounter 
during the yea r as the Earth passes through 
its debris aga in  in  October with the O rion ids 
shower so na med as the rad ia nt is visible in  
the  constel lation of  Orion. 

M u lti band station 
Apologies for the departu re from the normal 
format but a couple of months ago I pictu red 
my mu lti band V H F/U H F  a ntenna system i n  
these pages. Thanks for a l l  t h e  comments 
(good a nd bad) by ema i l  and even, yes, a n  
actual letter i n  a n  envelope through t h e  post! 
Tha n ks John .  There were requests rega rd ing 
how to establ ish and mai nta i n  such a station 
with some h i nts and ideas how to keep it 
a l l  on the a i r. This month I wil l cover the 
a ntenna and mast/tower a rrangements -
fol lowed next month by the shack end and 
the multiband switching req u i red as a l l  the 

activity for 6 ,  4, 2, 70 and 23cm is run off 
j ust one rig - the FT-897 D .  

I n  the sca le of VHF/U H F  a rrays, this is 
smal l  fry but it is probably a good example of 
how to get a reasona ble performa nce mu lti 
ba nd station establ ished in a semi u rban 
a rea . 

F irst, we need to look at the a ntennas a nd 
the mechan ical construction.  The 'tower' is 
only a scaffo ld pole structu re as a Versatower 
type a rrangement is impossi ble at this QTH.  
(Other tower man ufacturers a re ava i l ab le ! ) .  
Fortunately, my QTH has  a good open aspect 
at 1 25 metres ASL - which,  a lthough great 
for rad io, presents considera ble d ifficulties 
in  terms of weather and the ever- increasing 
number  of strong winter storms we seem to 
be having from November to M a rch .  The 
preva i l i ng  South/South West/Westerly winds 
can be truly awesome in  their power. 

The period 20 1 5/1 6 has been particu larly 
bad so a bala nce needs to be struck - there's 
no point having a system that is clea rly too 
big to stay up d u ri ng wi nter - as it wi l l  stay 
on the ground most of the ti me.  So consider 
a Winter/Su m mer a ntenna ma i ntenance a nd 
cha nge sched u le ,  wh ich can include a ntenna 
change, cable check, guy wire check and 
genera l l ubrication and pai nting. For contests 
I know many stations who cha nge a ntennas 
each week to suit each event - aga i n  this is 
great if the tower is able to be wound over and 
easy to access. However, my i nterests above 
contesting a re particu la rly in wea k  signal DX 
work on 6 ,  4, 2, 70 and 23cm and would 
make this a rrangement im possible as the 
antennas need to be u p  al l  the t ime to take 
advantage of openi ngs on d ifferent bands. 
The VHF DX season a lso forces one's hand -
sta rting on the low ba nds ie 6 and 4m where 
Sporadic-E propagation is preva lent from 
April to August and as described earl ier, the 
meteor scatter season sta rts in ea rnest. 

For 2 5 +  years the Yaesu G600RC has 
served me well - only ever one strip down 
when most of the ba l l  bearings fused 
together. This is defi n itely not a pleasurable 
experience. When the bel l  housing is removed 
you get completely covered in black oi ly 
grease that doesn't come off for ages either 
from cloth i ng or skin .  You must wear PPE 
here. Personal  Protective Eq u i pment is vital -
remember it's only a rotator! - barrier crea m ,  
nitr i le gloves a n d  eye protection .  There a re 
many rotators on the ma rket - go for the best 
you r  budget wi l l  sta nd and remem ber m u lti 
a ntennas req u i re a lot of torque a nd strength 
in the bra king system.  The wind wi l l  blow the 

a ntennas round east or  west and the bra king 
system must be ab le to hand le  th is - the more 
a ntennas the more the twist. The head u n it/ 
rotator cage has a lso been u p  there for many 
years - a fu l ly galva nised steel battlesh ip job 
from TennaMast of Scotland [ l ) .  This was 
worth every pen ny and a lso has a Yaesu 
GS065 thrust bea ring at the top that supports 
the stub mast. Without the rotator cage you 
are l i m ited to the height of the stu b mast due  
to the  bending moment and shear forces at 
work. I magine the pressu re on the rotator 
casi ng with the wind blowing sideways onto 
the a ntennas. A rotator cage is a must for 
more than one a ntenna with a nyth ing l i ke 
the correct spacing. Wh ichever setup you 
chose you need to consider guy wi res for 
good stab i l ity even in l ight breezes. Always 
check the weather forecasts a nd make sure 
you keep the a ntennas bea m i ng into the 
preva i l i ng breeze - this over a long term wi l l  
pay d ividends. Use a strea mer if you can off 
the back this is a rea l ly cheap and effective 
wind ind icator. 

Remem ber, however you a re going to l ift 
the whole system ,  strength and l ightness 
is key. A piece of steel scaffo ld pole would 
probably be too heavy - so try a nd find an 
a l u m i n i u m/du ra l  tube. If you ever see one of 
these rare beasts its worth getti ng one just 
to keep for a ra i ny day. Try scaffolding yards 
as  they may have one or two lying a round 
- they a re not used for structu ral scaffold i ng 
m uch these days. The wea k  point of a ny 
insta l l ation l i ke this is the a rea a round the 
stub mast and the thrust bea ring. Basical ly 
the h igher you go with the stub mast to cram 
more a ntennas on, the more the stra in  on this 
point when wi ndy. Here it is essential to try 
and man ufacture a double sleeve to go over 
the stub mast and inside the th rust bea ring. 
This wil l  give extra strength i n  this a rea . 

The big decision is which anten nas I 
bands a re you l i kely to be active on .  Obviously 
there will be a favourite. In my case 2m is 
a must have, fo l lowed closely in  2nd place 
by ?Dern.  Tha n kful ly, there is plenty of 
sound i nformation on this matter. Ian Wh ite, 
G M3SEK has written an excel lent a rticle that 
is ava i l able on h is  website that descri bes 
Capture Area extremely well [2] .  However, it 
maybe that you decide to just cram on what 
you can and hope for the best.That's fine 
and is what I have done to be honest but 
you wi l l  notice strange thi ngs occurring. With 
poorly spaced antennas,  the man ufactu rer's 
d i rection plots, ga in  figu res etc cou ld  well be 
d isrupted . Most of these designs a re created 
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New rotator cage with dual pole entry. Picture courtesy of TennaMast. 

i n  free space anyway, but you could notice 
that the beam pattern and ga in figures 
a re d ifferent with closer prox im ity to other 
a ntennas. This needs proper thought and 
research however it may be case of "wel l ,  
I want to get o n  5 bands so I ' l l  just chance 
my a rm" .  I n  many cases this wi l l  work but 
just be aware of the pitfa I ls of poor stacking 
of antennas.  Obviously more a ntennas equal  
more weight and a not insignificant factor is 
the feeder cable, which needs adding i n  to 
your calculations. 

U n less you are i nto moonbounce a nd 
considering the plague of man-made electro 
smog that seems to be prevalent these days, 
if you want to m a ke l ife easier, try and 
feed a l l  the a ntennas d i rectly down to the 
shack with the finest cable you can .  Whi lst 
mast head prea m pl ifier systems a re h ighly 
worthy, the complexity can outweigh their 
usefu lness. There a re many good cables 
around at va rying prices. I use Andrew 
Hel iax on a l l  bands, type LD F5-50 for 23cm 
and separate runs of LDF4-50 for 70cm , 
2 m  a nd from the 6/4m dua l  band a nten na .  
Th is  cab le  is ava i lable new but  sometimes 
comes up on a uction sites and aga i n  is worth 
having in stock. Even when using this h igh 
grade commercial telecoms cable there wi l l  
be losses, but  for terrestr ia l  operation in most 
cases this is balanced agai nst the 'faff factor' 
of keeping mast head pream ps and a l l  the 
switching etc that is involved i n  fu l l  working 
order. As this type of cable is qu ite rigid - you 
wi l l  need some flexible coax to go a round the 
rotator from the a ntenna feed point. There 
different man ufacturers and prices so look for 
the best cable you r budget wi l l  sta nd and look 
closely at  the attenuation figures reference 
freq uency and the connectors requ i red. 
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Next Ti me 
I hope to bring a l l  th is  a nd the shack (business 
end) of the system together. The overrid ing 
factor in all this is safety. Plan a head and 
whatever you decide on, make safety of 
yourself, others and property the main  
consideration. 

70cm beacon u pdate 
Some information from Geoff, G3TQF 
who is beacon keeper at GB3LEU 109210 
(432 .490M Hz) advising that the beacon was 
switched off on 24 February at approximately 
l 220UTC. The beacon transmitter wi l l  remain 
off the a i r  whi lst some frequency stabi l ity 
problems are resolved . G B3 LEU has been a 
tremendous success, being in the m iddle of 
the U K, so hopeful ly it wi l l  be back on the a i r  
soon. Than ks aga in  Geoff and to a l l  beacon 
keepers for the hard work and dedication 
requ i red to keeping these beacons on the 
a i r. You rea l ly m iss them when they a re not 
there! The replacement for the ONOVRT 70cm 
beacon that was lost a few years ago due to 
mast ownership changes came back on the 
air in  the second ha lf of last year with a new 
cal lsign ONOVH F in locator J020HP On the 
same site as the 2m beacon and on is original 
frequency of 432.450 the good conditions on 
1 9/20 made it agood signal strength around 
the UK and I reland. Spotted in G, GD and by 
Mark, El3KD ( 1 05 1 )  at a superb d istance of 
905km. 

2m activity sessions 
Lyn ,  GW8J LY is looking to promote 2m 
sessions to try and generate more SSB activity. 
On the VHF/U H F  Yahoo group site he has 

Regulars 

teamed up with a nu mber of operators spread 
throughout the country to coordinate activity 
periods. The in itial idea was to try and make 
sure there a re day a nd n ight time sessions to 
try and cover all bases regarding time frame 
and operators avai lab i l ity. The fi rst session was 
on 28 March and,  in the first hour, stations 
heard or worked from here were G M4PPT 
( 1 075),  GW8J LY, 2 EONEY ( 1 08 1 ) ,  G3SMT, 
MOBUL,  GOGXT ( 1 082) ,  G8HGN , G3YDY 
(J00 1 ) ,  GD8EXI  ( 1074) ,  GM4JJJ ( 1076) ,  but 
unfortunately I couldn't quite copy Lawrence, 
GJ3RAX. Going forward, the schedule will be 
Monday a nd Friday evenings between 8 a nd 
l Opm and Wed nesday mornings l Oa m  a lid 
1 2  noon. If there is a good spread of activity 
even if you a re vertica l ly polarised please l isten 
out on 1 44.300MHz ± 50kHz - you should 
hear some good strength signals. Also please 
remember that 70cm sessions a re a lso sti l l  
going wel l  on Wednesday nights from 7 to 
9pm. 

Conclusion 
Hopeful ly next month we wil  have some good 
DX in our logs so please send a l l  your reports 
as soon as possible. Next month there wi l l  a lso 
be some very interesti ng information a bout 
Web SOR on VH F/UHF. 

Websearch 

[ l ]  www.tennamast.com/masts/about 
[21 www. ifwtech.co. uk/g3sek/stackiniy'stacking2. him# 1 

Richard Staples, G4HGI 

g4hgi @ live.corn 
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G Hz Bands 
More new GHz activity 
I was rea l ly pleased to work Steve, G4HTZ 
(JOO l J N) on l OG Hz recently, over a very 
obstructed 88km path .  S i nce then Steve's 
worked G4DDK,  O N4CDU at 2 76km , 
G 4 L D R  at l 78km and O N 7 FLY at 1 78km , 
a l l  on SSB and from just a few metres a bove 
sea leve l .  Steve runs a G PS-locked DB6NT 
M K3 transverter, a D L2AM 1 1  W PA and a 
Zone 2 S ky d ish with a GW4DG U feed horn. 
Such a good system ma kes l OG H z  very 
effective over this sort of range, even u nder 
'flat band' conditions because the E I R P  
involved mea ns that the propagation mode 
is troposcatter [ 1 ] .  S ky dishes have u pwa rds 
of 2 5d B  ga i n  on l OG H z ,  giving 3 kW E R P  
for l OW i n .  

George, M l GEO a n d  friends G 7 UVW 
and M O U K D  a re now Q RV on 1 29 6 M H z  
with a n  FT-8 1 7  a nd a S G  lab  transverter. 
They had a first try in the March U KAC, /P 
from l ngrebou rne H i l l ,  Rayn ha m ,  J OO l c m .  
It was a ' m i n i ma l ist' operation , with 
none of the luxu ries experienced by more 
esta bl ished groups. They tweeted from 
@georgesma rtu k that the ma in  problem , 
besides the cold , was the very h igh noise 
level experienced when beaming over cities. 
This is  sad ly an  i ncreasing problem , even 
on the G H z  bands. They a re bu i ld ing a 4 5W 
PA and looking for a qu ieter /P location to 
i m p rove th i ngs . 

March Dubus E M E  CW Contest 
I had my first experience of a 23cm Dubus 
E M E  CW event in M a rch and it was great 
fu n '  There was plenty of activity and G 3 LTF 
with h is  'super station' 400W and a 6m dish 
worked 7 4 CW stations over the weekend !  
Here ,  ru nn ing  a more modest l 20W to  a 
1 . 9 m  d ish ,  I worked 1 9  stations on CW and 
two on JT. My 23cm I n it ia ls were H B9CW, 
SP7 DCS, O K l CA ,  S P6J LW, O K l KI R, 
ES5PC, OZ4 M M ,  F5SE/P on CW plus 
G4DDK a nd ZS6J O N  on JT65c.  The slow 
l i b ration QSB [2] was very d ifferent from 
what I 've experienced on 1 3cm , with the 
fade rate being just right to take out M orse 
characters! The h igh activity made me t h i n k  
that t h e  demise of E M E  C W  that some go 
on a bout may be down to the problem even 
the terrestria l  m icrowave bands suffer from , 
namely lack of people bother ing to come on 
and transmit .  I nstead ,  they just check the 
i nternet, see no activity a nd don't switch the 
rigs on '  

PHOTO 1 :  A break found in the centre conductor 

of a piece of Superflex coax by M ike, GOMJW. 

J ust how flexib le are those flexi ble 
cables? 
I 've run stories before a bout coaxia l  cable 
fa i l u re and there seems to be a constant 
issue with ca bles fa i l i ng round rotators. 
M i ke,  GOMJW recently tweeted from 
@TheRea l M i ke Photo 1 of a piece of And rew 
Su perflex feeder from his satel l ite tracki ng 
antennas. The copper plated a lumin ium 
centre had  sna pped clean after a couple of 
years' operation.  I found a s imi lar  problem 
on an apparently static Flexform SMA lead 
to my l OG Hz PA recently. I sh ifted it a l ittle 
when I d isconnected the transverter to do 
some level adj ustments and the outer spl it 
(Photo 2) .  This caused RF feedback and my 
PA to produce power without d rive. I th i n k  the 
bottom l i ne is that all these 'flexi ble' cables 
are flexi ble in that they can do sma l l  static 
bend rad i i ,  but in a position of conti nuous 
movement, only a stranded and bra ided 
ca ble wi l l  last a long t ime. I use FSJ 2-50 
on both my rotatable masts, and I expect to 
have to cha nge them out every 5 years or so. 
Clearly with a satellite antenna l i ke M i ke's , 
with da i ly horizon to horizon tracking, this 
period is much shorter, so beware - and 
mon itor the SWR on a regu lar  basis. 

Fi n a l ly 
Summer is com i ng so please try and get on 
the GHz bands outside the Tuesday U KACs. 
As well as the RSGB and U KuG events [3] 
there a re the French Journees d'activite 

PHOTO 2 :  Coax braid parting company from an 

SMA plug. 

hyper microwave activity weekends, on 
23/24 Apri l ,  28/29 May, 1 8/ 1 9  J u ne,  30/3 1 
J u ly, 20/2 1 August, 24/25 Septem ber and 
29/30 October. These a re a good time to 
get on the GHz bands. There is a lso regu lar  
UK Monday even i ng G Hz activity, so cal l  
on 1 44 .  l 7 5 M H z  and look o n  t h e  ON4KST 
i nternet chat for active stations. Most of 
a l l ,  call CQ: as G3PHO noted recently, 
"a thousand receivers make no noise". 

Please keep reports and tech nical sni ppets 
coming in to me by emai l  and other chan nels. 

Websearch 

[ 1 ]  www. mike-wi l l is .com/Tutoria l/troposcatter. htm 
[2] www.dxmaps.com/emelibration . html 
[3] www.microwavers.org/files/contests-20 1 6 . pdf 

Dr John Wors nop, G4BAO 

joh n @ g4bao.com 
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DJ-17SE ..... . Rugged 14SMHz FM handheld ........ £89.9S 
DJ-V 1 7  .... . . .. Water ReSlstant 14SMHz handy . .. .... £99.9S 
DJ-S7E . . . . . .. . Dual Band 1 4Si433MHz handheld.£1 29.9S 
DJ-G7 ...... .... Tri-band 14Si43311200MHz handy £269.9S 
DM330FXE . .30A PSU+USB - Economy version .... £99.9S 

DM-330MW 
UK Mkll  
Deluxe UK Version 

30A Switch Mode Ultra-low 
noise PSU with extra filterrng 11u4gu•1 

DR-138H .... . 60W 2m mobile - Compander . . . . . £ 1 29.9S 
DXR8E .. . . . . . . . HF Commun1Cat1ons Receiver . . . . . . . .  £449.9S 
EDX2 . . . . . . . . . .  Outdoor HF automa 1c ATU . . . . . . . . . .  £249.9S 
EMS 1 4  . ....... Deluxe desktop mcrophone .. . . . . . . .  .£69.9S 

DR-B 1 85HE 
FM mobile transceiver 

CT-890 
Dual Band Handheld 
with colour screen 
• UHF-VHF/UHF-UHFNHF-VHF 
• 88-108MHz FM receiver 
• Vox function 
• Full Duplex 
• 999 memories 
• 2,600 mAh Li-ion battery 

£� now £99.95 

225... ...... 1 - 180MHz 2 pon graphic analyzer. .. .£269.00 
259( ...... HFNHF portable antenna analyzer. ... £299.95 
266 . . ..... . New style HFNHFIUHF analyzer. ...... .£339.95 
550 . . ... . .  .Very popular praaice morse code key .£16.95 
m �e

o
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931 . . . . . . . .  Anifical ground unit ........ ... ............ £1 14.95 
941 E ...... JOO Watts max Versa Tuner II ........... £ 164.95 
945E ....... 1 .8-60MHz 300W manual tuner. ...... £ 134.9S 
948 . ... ... JOOW PEP reading antenna tuner. .... £1 74.95 
940E . .. ... JOOW1.8-30MHz antenna tuner. ...... £1 99.95 
959( ...... Receive antenna tuner + pre-amp ..... £1 26.78 
971 .. . . . . . . Ponable/QRP antenna tuner l.8-30MHz.£122.95 
986 .. . . . . . . .  1 . 5kW HF tuner. . . . . . . . . . . . . . .................. £339.95 
9890 . .. ... .  I .5kW HF tuner .. ...... ... .... . ............... .£379.95 
1025... . . .. .  Noise canceller/signal enhancer . ...... .£1 84.95 
1701 . . . . . . . .  6 Way coax switcn 2kW (50239) . ...... .£79.95 
1 704 (P) ..4 way coax switch 2.SkW (50239) ..... £84.95 
1 704 (N) .4 way coax switch 2.SkW (N type) ...... £88.9S 

CN-801 HP 
Top of the range meter 
• 1 .8·200MHz 11!!3 
• 20/200/2kW (imD 

CN101 L .  . . . . .  1 .8-1 SOMHz . . . . . ... . . . . .... . . ... £�9 £79.99 
CN103LN . . .  SWR/PWR 140-52SMHz .. N Type .. .£79.99 
CN801VN . . .  SWR/PWR 140-52SMHz .. N Type ... £94.99 
CS201 A.. ..2 Way Ant Switch . .50239 Type . .. .. £24.95 
CS201G 1 1  . .  2 Way Ant Switch N Type . . . . . . . . . . . . . .£29.9S 

lcom IC-7300 l OOW HF + Gm + 4m with 
RF direct sampling system (AS USED BY SDR RADIOS) 
1C·7100 ... HF to UHF multi-band + 4m .. . . . . . . . .  £999.9S 
1C·7200 ... HF+6m Robust transceiver.. . . .  . . . . . .  £829.9S 
1C·7600 .. . HF+6m twin DSP base transceiver ... £2S9S.OO 
1C·7410 ... HF+6m all mode base transceiver .... £ 1 499.95 
1(·91 00 ... HF+VHF+UHF Transceiver . . . . . . . . . . . . . . . . £2699.9S 
lC-718 ..... HF l OOW Basic HF Transceiver .. . . . . . .  £594.95 
1C-2730E . 14S/433MHz large screen .. . . . . .  _ _ . . .  £269.95 
lDS 1 OOE .. .Standard Version Dual Band D·Star .... £499.9S 
lDSlE  Plus ... NEW Dual band handheld D-Star. .. .£389.9S 

Metro VNA Pro 
NETWORK ANTENNA ANALYSER 

With Bl,pet?oth or USB connectivity • Phone not e;"""'"" 
• Touch Screen · colour display 
• Frequency coverage: 1 - 1 80 MHz 
• Measures : SWR, R, Z, X, phase, filters. 

Return Loss. Transmission Loss 
(display as single or simultaneously) 

• Link via Bluetooth or USS to your Smartphone, . 
Android, Tablet or computer 

• Portable - uses 5,000 mAh Li-Ion 
Rechargeable batteries 

• fast - refreshes in less than 0.1 sec. 
• Export data in easy formats. 'jpg, csv, .pdf, Zplot 
• Compatible with lGNNA, VNA/J, BluVNA & more 
• Compatible OS: Windows. Linux. Android, MAC OSX 
• firmware upgradeable 
• Dimensions: 1 2 5mm x 95mm x 20mm 
• Weight 200 g. 

FREE DELIVERY £249.95 

• Dual TFT display 
• 200W output 
• High performance RX 

. .  l OOW mobile/base HF/6m, ATU/DSP .£699.9S 

. .  200W DSP mobile/base HF/6m ...... .£799.9S 
... HF/S0/1 44/430 MHz transceiver . .  .£1 279.9S 
. .VHF/UHF H/H GPS TNC APRS .. . . . . . . .  .£399.9S 

. . . .  Twinband 1 4S/433MHz with APRS . .  £299.9S 
. . . . . .  Deluxe desktop microphone . . . . . . . . . . . .  £ 1 89.9S 
. . . . . .  Classic style desktop microphone .... £ 1 22.9S 

. . . . . . . . . . . .  Comms headphones 8 Ohms .. . . . . . . . . . .  £S2.9S 

. . . . . . . . . . . .  lightweight headphones 1 2.5  Ohms.£JS.9S 

Kenwood TS590SGE 
1 OOW Hf/6m all mode transceiver 

• Covers: 66-88MHz 
• Memories: 200 
• DTMF Microphone 
• CTCSS/DCS/DTMF/ 

2 Tone I 5 Tone 
• Compander function 

Mlfjll99 
nevada products Cables & Wire 

Nevada Power Supplies 

save.... -
£ 1 0  1 

. * . .  

Nevada PS-40M 
40 Amp Linear 
Power supply 

High quality unit · ideal for HF  radios 
Variable output 1 .SV - 1 SV 

£� £ 1 1 9.95 

PS·08 . . . . .  6-8 amp linear Supply + meter . . . . . . . . . . .  .£34.95 
PS·30M . .  2S·30 amp linear Supply... . .  .... £99.95 
PS·30 . . . . .  2S-30A Switch Mode Supply . . . .  £� £79.9S 
PS·30H ... 25-30A Switch Mode Supply . . . . . £� £69.9S 
PSW·50 . .  40-SOA Switch Mode Supply .£- £12S.95 
PSW·07 . .Switch Mode Supply . . . . . . . . . . . . . . . . . . £� £26.95 
PSW·04 .. .Switch Mode Supply . . . . . . . . . . . . . . . . . .  £� £22.9S 
Nevada Antennas 

W -rl-:1-�- Nevada '"\ir": 80-1 0  

---="' cA i I <"!"" SP.ecial '' Windom 
• Heavy duty 250W PEP 80-1 Orn bands 
• Length: 1 32ft (88/44) 

GP·2500F .. .fibreglass Vert. J .5-S7MHz... . . . .  £239.9S 
GP·2500A . . .  Aluminium Vert. 3.5-57 MHz ..... £229.95 
HVU·8 . . . . . . . . .  8 band Vertical J.S-433MHz .... .. £ 1 89.95 
KX·3300 .... .folded Dipole 1 .8·30MHz . . . . . . . . . .  £ 1 34.9S 
MA·3800 . .  ..7-433MHz portable/mobile ant ... £59.9S 
4010 . . . . . . . . . . .  .Special Windom hi power 66ft ..... £79.95 
X·200 . . . . . . . . . .  14S/433MHz 2-piece fibreglass ... £79.95 
RADAR100 . .  1090MHz virtual radar Vertical .... £69.9S 
X·50 . . . . . . . . . . .  .45/433MHz I -piece 1 .7m length .£S9.95 
X·30 . . . . . . . . . . . .  14S/433MHz ! ·piece Um Ith _ . . .  £S4.95 
4M·RING0 . .  .4m (70MHz) 5/8 wave Vertical .... £S7.95 
4M END FED . . . 4m(70MHz) end fed Vertical .... £49.95 
G5RV_F_POL.full size 1 02ft polyweave ........ .£37.95 
G5RV _H_POLhalf size S lft polyweave ........... £29.95 
G5RV _f _HAR.Juli size 1 02ft hard drawn . . . . . . . .  £26.95 
G5RV_H_HAR . .  half size 5 1 ft hard drawn . . . . . .  £ 1 9.9S 

Ecoflex 1 5  
per metre . . . . .  £5.99 price per 1 02m drum . . . . . .  £539 
Pl2S9 connector (Part: 73SO) . . . . . . . . . . . . . . . . . . . . . . . . . .  £8.95 
N type connector (Part: 7395) . . . . . . . . . . . . . . . . . . . . . . . . .  £9.9S Ecoflex 1 0  
per metre . . . . .  £2.89 price per 1 02m drum . . . . .  £289 
PL2S9 connector (part: 7378) . . . . . . . . . . . . . . . . . . . . . . . . . .  £5.95 
N type connector (part: 7367) .. . . . . . . . . . . . . . . . . . . . . . . .  £6.SO 
BNC type connector (part: 7379) . . . . . . . . . . . . . . . . . . . . .  £6.SO 
Aircell 7 
per metre . . . . .  £ 1 .99 price per 102m drum . . . . . . .  £ 1 79 
PL2S9 connector (part: 7390) . . . . . . . . . . . . . . . . . . . . . . . . . .  £2 .6S 
N type connector (part: 7392) . . . . . . . . . . . . . . . . . . . . . . . .  £ S.2 5  
BNC type connector (part: 7 3 9 1 )  . . . . . . . . . . . . . . . . . . . . .  £S.2S Aircell 5 
per metre . . . . .  £ 1 .39 price per 1 02m drum . . . . .  £ 1 2 S  
PL2S9 connector (part: 7760) . . . . . . . . . . . . . . . . . . . . . . . . . .  £2 .ZS 
N type connector (part: 7700) . . . . . . . . . . . . . . . . . . . . . . . .  .£3 .9S 
BNC type connector (part: 7720) . . . . . . . . . . . . . . . . . . . .  .£3 .2S 

OTHER 100M DRUMS 
Westflex 1 03 . . . . . . . . . . . . .  Ultra low loss ... ... . . . £ 1 39.9S 
RG-21 3'" . . . . . . . . . . . . . . . . . . . . .  Low loss . . . . . . . . . . . . . . . . . . .  £89.9S  
RG·21 3U ... . . . . . .. . . . . . . . . . . . M i l  spec . .  . . . . . . . . . . .  £ 1 1 6.00 
RG·Mini 8 . . . . . . . . . . . . . . . .  .Super XX . . . . . . . . . . . . . . . . . .  £59.9S  
RG58/CU . . . . . . . . . . . . . . . . . . . . .  M i l  spec . . . . . . . . . . . . . . . . . .  .£39.9S 
450 Ohm .. . . . . . . . . . . . . . . . . . .  Twin feeder . . . . . . . . . . . . . .  £89.00 
300 Ohm . .  . .  . . . . . . . . . . . . .  Twin feeder . . . . . . . . . . . . . .  £76.50 
Coated flexweave .. . . .  Antenna wire . . . . . . . . . . .  £S9.9S 
Nevada Antenna Wire 
Military style, low visibility, 
antenna wire, uses central 
fibres of Aramid (Kevlar) for 
incredible strength. 
Chrome Green finish 
Nevada 28 .... 2.8mm 2kW . . .  per metre . . . . . . . . .  £0.99 
Nevada 28D .2.8mm 2kW . . .  I OOm Drum .... £89.9S 
Nevada 32.. . .J .2mm 5kW . . .  per metre . . . . . . . . .  £ 1 .20 
Nevada 320 .J .2mm 5kW . . .  1 00m Drum .. . . . . . £ 1 1 0  

FTDX3000 . .  l OOW HF/6m all mode TX ... ...... £ 1 729.9S 
FTDX1200 . .  lOOW HF/6m all mode TX .. . . . . . . . . .  £999.9S 
FT8S7D ...... Multiband HFNHF/UHF mobile .... £S99.9S 
FT81 7ND .... All mode multiband portable . . . . ... £439.9S 
FT4SOD ... . . .  l OOW all mode HF/6m + ATU ..... £499.9S 
FT7900 . . . . . . .  Twrnband 14S/433MHz mobile .. . £219.9S 
FT2900 . . . . . . .  Powertul 75W 14SMHz mobile . . . .  £ 1 29.9S 
FTlDE . . . . . . . .  lpxS digital handy . . . . .. . . . . . . . . . . . . . . .  £21 4.00 
FT2DE . . . . . . . .  Digital twinbander HERE NOW . . . .  £349.9S 
FTM400DE .Colour screen VHF/UHF ... ...... . .. .. . £479.9S 
FTMlOODE .New C4FM SOW Dual Band Mobile .. £299.9S 
MD200 . . . . . . .  Studio quality microphone . . . . . . . . . . .  £ 1 89.9S 
VX3E . . . . . . . . . .  Miniature twinband handy ... . . . . . . . £ 1 19.9S 
VX6E . . . . . . . . . .  Submersible 145/433MHz handy .. £ 1 64.9S 

Yaesu FT3200DE 
High power 1 45MHZ FM Digital mobile 

• Up to 65w of Rf output power 
• Modes: C4FM Digital (V/D Mode, VFR Mode'. 

DFR Mode), FM Analogue 
• AMS function 

*IPPl19t 
.Extra heavy duty rotator. ..... . . . . . . . .  £799.9S 

. . . . . . . Rotator + 40m cable kit ..... . . . . . . . .  £479.95 

. . . . . . . .  Rotator + 25m cable kit . . . . . . . . . . . . .  £399.9S 
.... .40m rotator cable w/plugs . . . . . . . . . .  £ 1 14.9S 
. .  . . .  2Sm rotator cable w/plugs . . . . . . . . . . . .  £6S.9S 

. . . . . . .  Medium stay bearing . ...... . . . . . . . . . . . .  £SS.9S 

... . . . .Standard stay bearing ...... . . . . . . . . . . . . .  £39.9S 

HF Antennas 

Comet H-422 
4 Band HF V Dipole 
• 10/1 5120/40m 
• Max Power: 1 kW 558 
• Connector: 50239 
• Length: 1 OJm (straight) 
• Weight: 5.4Kgs 

£� £249.95 

CWA 1000J.5/7/14/21/28MHz trapped Dipole 19.9m L .£99.9S 
H-422 . . . .7/14/21/28MHz Rotary V Dipole 0.Jm l . . £249.9S 
CHA2SOBX... .Wide band Vertical (80·6mtrs) . . . .  £269.95 
VHF/UHF Antennas 
GPl . . . . . . .  Base Colinear 144/430MHz 3.0/6.0dbi l.25m.£59.95 
GP3M .... Base Colinear 144/430MHz 4.5/7.2dbi 1.78m.£69.9S 
GP6 . . . . . . .  Base Colinear 144/430MHz 6.5/9.0dbi l.07m.£99.9S  
GP9 . . . . . . .  Base Colinear 144/430MHz 8.5/1 l .9dbi 5. 1 5m.£ 1 49.9S 
GPl  SN . .  Base Colinear 501144/430MHz 3/6.2/8.6dbi 2.42m .. £109.9S 
GP93N . .  Base Colinear 144/430/1200MHz 1 .78m long .. £99.99 
GP9S . . . . .  Base Col50/144/1200MHz 4.517.2 /IOdbi 2.42m . . .  £1 19.95 
CYA-241 4  . .  Yagi 14  el 2.4GHz 1 5.5 dBi 0.63m . . . . . . .  £89.95 
50MHz Antennas 
CA52HB . . . . . . . . .  2 element Yagi SO MHz . . . . . . . . . . . . .  £79.9S 
CAS2·HB4 .. . . . .4 element Yagi SO MHz . . . . . . . . . .  £ 1 1 9.00 
Quad Band Mobile for FT-8900 
UHV-4 ... Mob Whip Quad Band 1 0/6/2/70cms . .  £69.95 
Antenna Tuners 
CAT 1 0  .. . l OW 3.5-50MHz Manual Tuner . . . . . . . . . . .  £99.00 
CATJOO .JOOW 1 .8-60MHz Cross Needle . . . . . . . .  £ 1 99.9S 

LOTS MORE on our WEBSITE! ��@iG.ler.ffieaJilil 
Antennas, Telescopic Poles, Aluminium Masts 

UL·404L Ultra·lite Dxpedition antenna 
Dipole covers: 40, 20, 1 7, l S, 1 2, 10.6m . . . . . . . . . . . .  £99.9S 
Fibreglass Telescopic Poles 

����; �t��'da�ci� . ... . . .. .. ... ... . . . . . ...... .. . . ..... : . • • • • • • •£m �� 
22m 'Long John' NEW · just released . . . . . . . . . . .  £26S.OO 
26mtr Standard ............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £469.9S 
Base Plate for Fibreglass Poles ... ___ _  . . . .. . . ... . . . . . . . .  .£28.9S 
Aluminium Telescopic masts 
1 0.metre ........ .. . . . . .. . . - - - - -- ---- - - - - -. . . . . . . .  £289.00 
10 metre Heavy Duty ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £299.9S 
1 2. 5  metre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £31 9.00 
1 4.5 metre .. . . . .. . . . . .  £399.95 

MUCH MORE ON OUR WEBSITE, WELL WORTH A VISIT . . . • .  OPE N I N G  HOURS: MON - FRI 9AM - 5:30PM CLOSED SATURDAY 

11 www.nevadaradio.co.uk � 0"�'�,,h��.� �m�h��� ,I 
I 
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Des i g n Notes 
More on DC power protection 
After reading the M a rch ed ition where we 
looked at reverse power protection ,  Tony 
Wa l l ba n k, G4CIZ sent in this: 

"I use a P-channel  MOSFET i n  my 
homebrew rig where previously I 'd have 
used a mechan ica l relay with d iode in  series 
with the coi l .  M odern MOSFETs a re very 
good low resistance switches and easy to 
use, for exa m ple switch ing between i nternal 
and externa l 1 2V su ppl ies to a r ig. They a lso 
work wel l  in a n  over-voltage trip c i rcuit to 
turn off the su pply q u ickly. Better than the 
crude thyristor across the power ra i ls  we 
used in  the past, rely ing on the fuse blowing 
q u ickly to remove the supply. 

"It was whi le looking at this kind of 
a ppl ication that I came across smal l  ICs 
known variously as Efuses, Hot Swa p 
Controllers or Power Controllers. They a re 
essentia l ly MOSFET d rivers to s impl ify power 
supply switch ing. Some of them have over
voltage protection bui lt i n ,  a good exa mple 
bei ng the Linear Technologies LTC4635 [ 1 ] .  
With a cou ple of externa l  M OS FETs (cheaper  
N channe l  ones i n  th is  case) and a few 
resistors it gives over-voltage and reverse 
polar ity protection .  The output cu rrent can 
be more or less what you l i ke by choosing 
the right MOSFETs , and a l l  in  an  8 pin SOT 
package; not too smal l  for me to see and it 
costs less that £3 from Fa rnel l .  

"The use of these contro l lers was brought 
home when my car GPS d ied due to receiving 
l 2V from a fa i led switch-mode car  adapter. I 
bu i lt a s imple protector for the new one using 
a TPS2sg 2 1  [2] . This is even chea per, has 
the M OSFET power switch bui lt i n  and adds 
over cu rrent protection,  settable u p  to l . 6A. 
It is easy to calculate resistor val ues to use 
at l 2V or 5V. 

"The cheapest one I have found is a 
ded icated 5V protector from OnSem i ,  the 
NCP36 1 [3] . I t  has a built in P-channel  
MOSFET, u p  to 500mA cu rrent capabi l ity 
and doesn't need any resistors. It  is intended 
to protect USB outlets but cou ld be very 
useful for us to protect that expensive 
microcontro l ler  IC, DSP ch ip  or whatever. 

"There a re plenty of others, and they seem 
to be making thei r a ppearance in consu mer 
devices such as phones to protect aga inst the 
wrong AC adapter being inserted and a buse 
that ha ppens in the real world .  The ones I 
have picked out a bove a re a l l  in packages 
usa ble by a hobbyist without too much 
d ifficu lty. I have used the first two devices 
a bove, and have the N CP36 l soldered down 

ready to try out. The ready ava i lab i l ity of SO 
to D I P  adapter boards means these devices 
(and many others) can be used without 
need ing to etch boa rds . "  

Th i rd M ethod SSB 
The 'Th i rd ' ,  or Weaver, method of SSB 
generation is rarely seen now, at least in  
ana logue form . It is a way of  generating SSB 
that makes use only of  low pass filters. There 
is no need for a n  a udio phase sh ift network, 
or sharp sided crysta l filters. Its main  
advantage is that  imperfections and poor 
sideband suppression do not generate out of 
ba nd signals. To see how it works, we fi rst 
need to step back a nd consider the Phasing 
method (the 'second' method, presuma bly) . 
A conventional  phasing exciter has an a ud io 

Low-pass filter 

-3.4kHz 

Quadrature audio 

tone generator 

-1 700Hz 

• 

PHOTO 1 :  Third Method 

downconverter PCB and 

separate RF quadrature 

upconverter. 

phase sh ift network generati ng 0° and go0 
versions of the a udio.  These a re a ppl ied to a 
pa i r  of m ixers, whose local osc i l lator forms the 
(suppressed) carrier for the fi na l  SSB output. 
The LO i n put is a lso suppl ied as a 0° I go0 
sh ifted pa i r. By summing the output from the 
two mixers, one sideband is suppressed with 
the other enha nced . The process fa l ls  out of 
the trig identity S I N (A) . COS(B) + COS(A). 
S I N ( B )  = S I N(A + B), where A is the R F  
carrier and B the voice band signal. S I N  and 
COS reflect the 0° and go0 degree terms as 
COS(B)  = S I N ( B  + go0) . 

The g l ib  statement, "0° and 90° versions 

of the audio" h ides a m u ltitude of problems. 
How do we generate two audio streams 
whose outputs a re exactly go0 apart over 
the complete 300 - 3000Hz range for SSB 
voice, and a lso keep them closely matched in  

Q channel 

FIGURE 1 :  Outline of 

the Third Method for 

generating SSB. 
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Firmware: 

QuadAudioLO 

ampl itude? Over the years several techn iques 
have been developed such as the polyphase 
network and cha i ns of opa m p  a l l-pass filters. 
Whi le  the result ing SSB drivers may work 
adeq uately, they need a lot of setting up and 
the output of the phasing networks is on ly 
ever an a pproximation [4] . 

This error in phase and a mp l itude 
gives a problem : if the two A or B terms 
in the equation a re not identica l ,  i m perfect 
sideband ca ncel lation wi l l  resu lt, ie some 
S I N  (A - B) or  COS (A - B) terms wi l l  a ppea r. 
The sideband suppression achieved for most 
practical c i rcu itry is rarely better than 30 to 
40d B - and that is after tweaking. Carrier 
lea kage is determ ined only by the m ixer 
suppression,  a n d ,  aga i n ,  is rarely better than 
40d B at peak signa l  ampl itude. 

The Th i rd Method uses a n  a lternative 
techn ique to process the baseband voice 
signa l ,  i l lustrated in the block d iagram of 
Figure 1 .  The audio is fed in para l lel  to two 
m ixers where it is m ixed with 0° and 90° 
in puts from a fi rst LO at a tone freq uency 
in the middle of the passband. For voice 
signa ls  this wi l l  be typica l ly around 1 600 to 
1 700Hz. The outputs of the m ixers a re then 
passed through two identical low pass filters 
with a cutoff a round 1 300 to 1 500Hz to give 
I and Q channels .  

The resu lt i s  that the audio is now 
wrapped around onto itself. Assume 

May 2 0 1 6  

: USB/LSB 

2.SV 

+Vin 
1 0 µ v 1 0 µ  

78LOS 

I 0 
G 

39k (*) 

a n  LO of 1 600Hz. Audio at 300 Hz 
a ppears at 1 600 - 300 = 1 300Hz; 
a 2900Hz signa l a lso appea rs there s ince 
2900 - 1 600 = 1 300Hz, whi le an i nput 
of 1 600Hz, in  the middle of the passba nd ,  
gives DC at the m ixer output. Th is  fo ld i ng
over may a ppea r at fi rst sight to have 
destroyed the i n put voice signa l ,  but by 
considering the two quadrature streams 
together, they can be reconstructed later [5] . 
I n  fact, s imply a pplying these 'folded over' 
strea ms to a quad rature RF u pconverter does 
the job i mmed iately, with the fu l l  SSB signa l 
reconstructed either side of the RF carrier. 

There a re severa l points to note. To 
reconstruct properly, the frequency response 
from the first m ixer output to the second 
m ixer m ust extend down to DC - otherwise 
you get a hole in the a ud io spectrum either 
side of the first LO. For pure voice, this may 
not even be a big problem if the gap is only 
a few tens of H z  wide. More i m portantly, the 
resu lts of poor sideband su ppression and 
carrier lea kage now fa l l  on top of  the wa nted 
signa l ,  that is, in the sa me RF passba nd .  
-30dB opposite sideba nd or  ca rrier 
su ppression would normally be considered a 
bit a nti-socia l  if it fa l ls  a few kHz away from 
where it shou ld ,  and at LF m ight even be out 
of band and i l lega l !  But here it fa l ls  on top of 
the wa nted signa l ,  where -30d B of inverted 
voice, at the same syl l abic  rate, on the same 

+V 
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FIGURE 2 :  Circuit diagram of Third 

Method audio downconverter and 

opamp filters. 

freq uency, should be v irtua l ly u n noticed . 
Carrier lea kage appears as an a ud io tone 
at 1 600Hz and may be heard d u ring gaps 
in the speech ,  but is fa r from a n noying and 
fades out once voice modulation reappears. 

A practica l Third M ethod 
downconverter module 
Figure 2 shows the circuit d iagra m 
of a complete first stage th i rd method 
downconverter. The speech waveform passes 
fi rst through a buffer stage whose pri mary 
function is to provide a low i m pedance drive 
to the quadrature aud io m ixers. These consist 
of an  opa m p  switched between + 1 and - 1  
ga in  by the bipolar tra nsistors. The outputs 
pass into two identical channels of fourth 
order low pass filtering. With the values 
shown,  cutoff is 1 .3kHz at the -3d B point. 
A 1 600Hz LO means voice band signals of 
300 to 2 . 9kHz a re downconverted. 

The quadrature base drive to the two 
ga in-switch ing transistors comes from a 
P IC  microcontrol ler programmed to del iver 
a quad rature sq uare wave. The firmware 
was designed for another a ppl ication with 

Andy Talbot, G4JNT 

ac.talbot @ btinternet.com 
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the tone frequency l i n k  selectable over eight 
val ues; only the l 600Hz option is  used 
here. Another l i n k  swaps the polarity of the 
l/Q d rive signals for LSB/USB selection or, 
more to the point, helps in later setti ng u p  
to save having t o  swap chan nels. ( M u rphy's 
Law says you ' l l  a lways get l/Q the wrong way 
round the first t ime such a c i rcuit is tested) .  
P I C  code for the LO sou rce ca n b e  found at 
[6] . 

One shortcoming in the c i rcu i t  as shown 
is that there is no low pass filtering of the 
aud io input. In practice there real ly should 
be some cutoff of audio i nput freq uencies 
a bove 3 . 5 kHz. With the m ixer d riven by a 
sq uare wave it wi l l  respond to a l l  odd order 
harmon ics of the LO, so freq uencies with in  
l .3 kHz either s ide  of  4 . 8kHz (the th i rd 
harmonic) w i l l  a lso be m ixed into the output 
passba nd.  As wil l  those a round 8kHz,  and 
so on.  My excuses for not inc lud ing such 
fi ltering a re :  a )  for voice this modu le  wil l  be 
d riven from a separate VOGAD ampl ifier (see 
Design Notes Apri l  2 0 1 3 )  so a ny filtering can 
be inc luded on that;  b) it is more l i kely to be 
used with the soundcard output from a PC 
generating data modes than it wi l l  real voice. 
In which case the soundcard wi l l  del iver a 
clean waveform to start with; and c) , I just 
p la in  forgot. 

Photo 1 shows my version on a PCB, 

d riv ing a U 2793 quadrature u pconverter for 
use at 30 to 300MHz.  A sl ightly d ifferent 
version, configu red as an LF converter for 
na rrowband data modes wi l l  be descri bed in 
more deta i l  i n  a forthcom i ng RadCom Plus. 

DSP I mplementation - a cha l lenge 
I can hear it now - "Why do this with lots of 
ana logue hardware when a DSP ch ip  wi l l  be 
sim pler, cheaper and better?". Yes , a DSPIC 
can do everyth i ng, right from input filtering 
all the way through to a na logue output 
from its D/A converters, and with very l ittle 
addit ional hardware tha n the ch ip  itself. But 
I can't program DSPICs (don't ask) a nd for 
some reason no one else seems to offer a 
ready-to-go l/Q generator program to blow 
into one, in  spite of the s impl icity of the task.  

So here is the cha l lenge: who wi l l  be the 
fi rst to produce a publ icly ava i lable Th i rd 
Method (or phasing type, or both) SSB 
generator. All we need is a s imple . H EX file 
for blowing d i rectly into a DSPIC;  noth i ng 
compl icated , just plug-n-play for a nyone 
with a P IC  progra mmer. 

It's not a mista ke 
The eagle-eyed may notice someth i ng a bit 
'odd' a bout the c i rcuit d iagram of Figu re 2 .  

M OCVO crystal osc i l lator kit - conti n ued from page 5 5  

emitter fol lower (or com mon col lector) ampl ifier with the capacitive tap formed by C2 
and C3 and R l  supplying the base bias voltage. R2, set at l k, provides a relatively low 
output impedance (approximately 1500) for driving any following stages. 

Kit testing 

I 
9V I 

I 
__J__ 

CS 

0 µ 1  

Al l  wi l l  be revealed next t ime. 

Websearch 

[ 1 J  www. l inear.com/producVLTC4365 
[2] www.ti .com/producVtps25g2 1 a  
[3] www.onsemi .com/pub _l ink/Collateral/NCP361-D. PDF 
[4] Generating the 0° and go0 at RF is 
straightforward , in comparison. Digital d ividers 
fed at 4 * LO can su pply a perfect quadrature 
output over an enormously wide frequency range. 
Accurate passive networks can be made for a 
narrow bandwidth. There are whole fami l ies of 
dedicated q uad rature u pconverter ch ips .  Several 
of these were covered in  the February 2 0 1 2  
edition of this column .  
[5] An i nstructive way to  see the  process is to 
view the two IJQ mixer outputs on a dual  trace 
scope whi le applying a variable s ingle tone to 
the i n put. As the i nput frequency is swept u p  
from 300Hz the trace wi l l  show two s ine waves, 
separated by go0, whose frequency d rops as the 
i n put approaches 1 600Hz. As the frequency is 
raised further, the traces show a now-increasing 
frequency, but with their  relative phase swapped 
over. Or has one swapped its pola rity? 
[6] www.g4jnt.com/QuadAud ioLO.zip - this 
contains firmware for the q uad rature tone 
generator. A fu l ly  documented assembler l ist ing is 
i ncl uded so constructors can modify it at wi l l  to 
use other tone or crystal frequencies 

R1 

220k 

X1 c4 Molex 
7.03MHz 

VC1 

i---ioi 
1 OOp : : Output 

1 00p '.J 

The kit instructions recommend testing with a receiver set to USB and tuned to the nominal 
frequency of the crystal .  As the review model was for 40m it was supplied with a 7 030MHz 
crystal ,  which is, conveniently, the QRP CW calling frequency. After powering up with 
a 9V PP3 battery, I tuned to the 7 .030MHz crysta l frequency and swung the capacitor 
until I heard a tone. I was then able to track the capacitor tuning range by following the 
tone to its LF and HF l imits and tuning the receiver until the tone frequency decreased 
to close to zero (zero-beat). This produced a measured tuning range of 7 .0285MHz to 
7.0313MHz, which was a total span of 2.8kHz. This was a very useful tuning range and 
fine for its intended use as the oscil lator in a simple QRP CW transmitter. 

FIGURE 1 :  MOCVO oscillator circuit diagram. 

I also took the opportun ity to take a closer look at the output waveform, which was 
roughly sinusoidal at 7 03MHz but the output is also rich in  harmonics. Examination 
with a spectrum analyser revealed the following useful harmonics: 14.06MHz (-lOdB), 
2 1 .09M Hz (-l 7dB) and 28. 1 2 MHz (-26dB). Whi lst these harmonics are useful for 
accessing other bands, you wi l l  need some good filtering to tame these when using the 
oscil lator as the basis of a 7 .03MHz CW QRP transmitter. 

Summary 
The MOCVO oscil lator kit is a usefu l and simple to build project that would indeed be 
useful as part of an I ntermediate l icence train ing programme.The kit costs £7.00 and 
is available direct from MOCVO Antennas (www. mOcvoantennas.com).  Versions are 
currently available for 7 .03MHz and 14.06MHz. My thanks to MOCVO Antennas for 
supplying the review kit. 

PHOTO 2: The completed 

MOCVO osci l lator kit. 

.. 
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Book Review 
The I OTA D i rectory 
Ed ited by Roger Bal ister, G3KMA and Steve Telenius-Lowe, P J4DX 
It is now some 5 2  years si nce SWL Geoff Watts, BRS3 l 29 came up with h is bri l l iant  idea for 
encou ragi ng H F  a mateur rad io activity from d iverse locations a round our pla net. A lead ing short 
wave l istener of his day, he real ised that many pa rts of the world had very smal l  popu lations of rad io 
a mateurs. He came u p  with a progra mme - Is lands on the A i r  - that would encou rage a mateurs l iv ing 
on is lands to get on the a i r, and a lso to enthuse amateu rs to visit is lands, many of which had never 
been on the a i r  before and hence were new del ights. 

After managing the programme for some 20 yea rs Geoff asked the RSG B to take it over in 1 985.  
This book's ed itor, Roger Bal ister, G3KMA,  presently manages the programme for the RSG B  and Steve 
Telenius-Lowe, P J 4DX is a very accomplished DXer, making them very wel l -placed to write a bout it .  

The I OTA Di rectory is a n  i nva luable reference work for a nyone with a ny interest i n  is land chasing 
(or, i ndeed , working any k ind of rare entity) . Here you' l l  fi nd the progra mme rules, descriptions of the 
va rious awards,  d iscussions on the val id ity of DXpeditions and even a section of what makes an is land 
a n  is land i n  I OTA terms. This latest edit ion is u pdated with al l  the newest information .  

Very early on i n  the  book you' l l  fi nd the 2016 Honou r Rol l ,  wh ich l ists the top 1 400 or so scorers. 
The only requ i rement for gett ing on the Honour Roll is to have worked at least 1 00 isla nds with in the 
rules. The last seven on the l ist have just ach ieved that qua l ifying amount; the scores of the top two 
dozen at the top of the ta ble are a l l  1 1 00 or more, with joint top place held by two stations with a n  
a l most-un i magina ble 1 1 1 5 is la nds t o  their cred it. 

There is no doubt that if you're even th inking a bout d ipping you r  toes in  I OTA then this book is an 
essentia l  m ust-have read .  Even if you ' re not p lann ing to do so, it's well worth having a look: who knows, 
you may even find yourself caught up in the excitement of this flagsh ip  i nternational progra mme. 
ISBN 9781 9 1 0 1  932 1 1 ,  1 28 pages, 2 1 0  x 297mm 
Non-Members' Price £ 1 1 .99, Mem bers' Price £ 1 0 . 1 9  

The Rig G u ide 
Ed ited b y  Steve Wh ite, G3ZVW 
Su btitled 'The U lt imate Gu ide To Buying and Sel l i ng Amateu r Radio Eq u ipment' , th is  book conta ins a n  
exhaustive l ist o f  amateur rad io eq u i pment - transceivers, receivers, l inear a m pl ifiers a n d  accessories 
such as DSP eq u i pment. You ' l l  find deta i ls  of nearly 400 d ifferent pieces of eq u i pment from around 
two dozen brand na mes i nc lud ing relative newcomers such as Baofeng, TYT, Quansheng and l ntek. 

The i nformation is presented in an easy to use ta bular format. Each entry starts with the name and 
brief description, such as " lcom IC-3230H 2 m/70cm FM mob i le  transceiver. 30 memories. Sca n ning 
functions. Dua l  receive. Optiona l CTCSS, DCS a nd voice synthesiser." Then there is  a c lear  'recognition' 
photogra ph ,  fol lowed by a brief set of specs covering thi ngs l i ke output power and freq uency range. 

The fi na l  col umn is perhaps the one most people are interested in: the price guide. This is d ivided 
i nto three: the new price, secondhand guide and trade-in va lue .  These a re 'real world ' prices. The 
new price is the 'street price' at which the item sold (often qu ite a bit lower than the l ist price) . The 
secondhand price is what you 're l i kely to pay from a dealer, which may be a bit more than you'd 
expect on sites such as ebay. Dealers tend only to sel l  second hand gea r that they've checked is i n  good 
working order ( it may even come with a gua ra ntee) ;  most a uctions have no such assura nce. Fi na l ly, 
there's a trade- in  price, which is what you could expect to get if you offered the equi pment to a dealer 
for cash. You may well be able to negotiate a better deal than that if you're buying someth i ng new (or 
bigger) but bear i n  m ind that the dealer has to make a profit and factor in  the cost of any  warranty. 

Tucked away at the back of the book is an a l phabetical l ist of RadCom equi pment reviews si nce 
January 1 990. This valuable but easily-overlooked section is extremely useful if you're considering 
buying someth ing secondhand:  it points you to the reviews done at the time the equipment was new 

and gives you the opportun ity to see a n  unb iased report on what the equipment is capable of. As an example,  the f inal  section of the book is 
Peter Ha rt's review of the Elecraft K3S HF & 50MHz tra nsceiver, which gives a pretty good idea of the sort of coverage of most RadCom H F  
transceiver reviews. (Other reviews, for exa m ple 2 m/70cm hand helds, a re usual ly considera bly less deta i led but sti l l  conta in  va luable insights) .  

Overa l l ,  i f  you 're considering buying or sel l ing a ny a mateur  rad io eq u i pment, th is  book provides a n  inva lua ble sou rce of  i nformation.  
It is a lso instructive to keep a copy beside you when browsing through Mem bers' Ads 
in RadCom - you'd be su rprised what ba rga ins turn up there from time to t ime. 
ISBN 9781 9 1 0 1  9320 4, 96 pages, 2 1 0  x 297mm 
Price £5.99 inc P&P (UK only) 
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Homebrew 
There i s  no un iversally 

accepted agreement defining 

the exact l imits of the HF, 

VHF, UHF, and microwave parts 

of the radio spectrum. In most 

amateur radio literature, HF 

extends to 30MHz, VHF covers 

the Gm, 4m and 2m bands (50-

1 46M Hz), 70cm (432MHz) is usually 

classified as UHF; 23cm (1 296M Hz) 

and above are classified as the 

microwave bands. Some spectrum 

charts have sub-categories that 

are defined in terms such as 

su per, ultra, extremely high or low 

depending in which end of the 

spectrum you are looking at. 

U H F  a nd m icrowave construction is often 
seen as a 'black a rt' , someth ing beyond the 
scope of the average home constructor. I n  
real ity, many aspects of U H F  construction 
a re a rguably less d ifficult than their  H F  
equ ivalent. Com ponent val ues can often 
be esta bl ished using a s imple ruler or 
measuring tape rather than messing a bout PHOTO 1: Measuring home-made stripl ine. The target width is 2 . 77mm and this sample is more 

with ha nd-wound inductors. U H F  ind uctors than close enough . 
may be as s im ple as a short, stra ight wire 
or hol low tube. I n  the latter case, a s imple 
threaded screw can be used as  a tri m mer 
capacitor. Where the c i rcuit is bu i lt on 
PCB, it is possible to make many of the key 
components l i ke filters, matching networks 
or d ivider/combi ner c i rcu its enti rely from 
PCB traces. 

Some of the pioneers of rad io l i ke Hertz, 
Bose, M a rconi and others were using 
frequencies in  the VHF to m icrowave region 
well over 1 00 years ago. The use of such 
short wavelengths made it much easier for 
the experimenter to reflect and focus rad io 
waves us ing reasonably sized eq u i pment. 

Lu m ped vs d istri buted 
As mentioned last month, the d ifference 
between low frequency and RF electronics 
l ies main ly  in the nature of the reactive 
components. At U H F  a nd a bove, these 
reactive components a re often formed 
as sections of tra nsm ission l ine (TL).  
Although we sometimes l i ke to make a 
clear d istinction between lumped and 

TL components, any practical device wi l l  
a lways have some element of both types. 
The l u m ped element model behaves just 
l i ke the ideal com ponents found in most 
s imu lation software. A typical model for 
a l umped component is for an infi n itely 
smal l  device that a lways has the requ i red 
properties without any stray, unwa nted or 
u nexpected values. Lum ped capacitors, 
inductors, resistors and other devices a re 
a lways consistent rega rd less of freq uency. 
I n  the real world , a l l  devices wi l l  have 

T 

L JYY'(\_ 

TL 

T T 

.J.. c "'i 

T 

stray reacta nces. Connecting leads on 
ca pacitors wi l l  have a smal l  a mount of 
ind uctance. This may be insign ificant at 
lower freq uencies, but, at U H F, it may 
be greater than or equ a l  to the capacitive 
reacta nce. At some freq uency, the 
device w i l l  be series resona nt; above this 
freq uency, your  capacitor wi l l  present an 
ind uctive reacta nce. S im i l a rly, coi ls have 
inter-turn capacitance that wi l l  make them 
self-resonant, usua l ly at some freq uency 
a bove thei r  normal working range. I n  

T 

FIGURE 1 :  Standard 

component symbols for 

inductors (l),  capacitors (C) 

and a simplified equivalent 

of a transmission l ine (TL) 

(see text). 
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PHOTO 2: General arrangement for testing my home-made strip l ine. 

0 

w 

Microstrip 
FIGURE 2: Transmission l ines above 

ground on a PCB: top, a round wire; 

bottom,  a stripline track. 

H 

H 

practice, components may be considered 
lumped if thei r  size is very sma l l  compared 
to the wavelength of the signals in the 
ci rcuit. Surface-mount ch ip  ca pacitors a re a 
good exa mple of an a lmost perfect lumped 
component. 

Transm ission l i ne  components have 
d istributed val ues. The most common 

examples a re coaxial  l i ne ,  stri p l ine and 
para l lel  w i re transmission l i nes. Each type 
of l ine has a given a mount of capacita nce, 
ind uctance and resistance per un it length . 
Figure 1 shows the sta nda rd symbols 
for L and C and a simpl ified model of a n  
unba lanced tra nsm ission l i ne ( T U .  A more 
accurate model would inc lude losses i n  
conductor resistance and die lectric loss. 

Tra nsm ission l i nes a re com monly 
used as resonators in filters or  i m pedance 
match ing networks. At freq uencies where 
the l i ne length is  much less than a quarter 
wavelength and l i ne loss is negl igible, an  
open c ircuit l i ne wi l l  show capacitance 
and a l i ne  term i nated in  a short c i rcuit wi l l  
present a n  ind uctance. 

There a re many different types of 
tra nsm ission l i ne ava i lab le .  For aerial  
feed l i ne,  flexible coaxia l  cable is ubiqu itous. 
Solid and sem i-sol id l i nes offer lower losses 
and greater power hand l ing. Open wi re 
l i ne  is widely used by radio a mateurs. 
Resonators based on tra nsm ission l i nes a re 
used in various types of fi lter. Open or short 
c i rcuit coax stubs can cure RFI problems at 
I ittle or no cost. TL  resonators a re used in 
many a ppl ications ranging from ti ny PCB 

Microstrip 87 
Zo = � t:, + 1 .4 1  

In 5.98 H 
0.8 W + T  

Wi re  above substrate 

May 201 6  
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FIGURE 3: Design equations for the 

transmission l ines shown in Figure 2 .  
I I 

Technical  

micro-stri p l ine to  huge cavity du plexers 
used as filters in amateu r  repeaters. 

It is relatively easy to design transm ission 
l i nes with an a i r  d ielectric. Such l i nes have 
a h igh velocity factor (VF) , usua l ly well 
above 0 . 9 .  This means that the electrical 
length of the l i ne is q u ite close to the free
space wavelength (300/f) . For l i nes with 
an insu lating material  other than a i r, there 
wi l l  be a sign ificant d ifference between 
the physical size a nd the free-space 
wavelength .  Typica l coax cables have a VF 
somewhere in the range 0.6-0 .85.  PCB 
microstrip wil l  have s imi la r  values for VF. 

Figure 2 shows two common types 
of PCB strip l ine .  The fi rst is a round 
wire on the 'top' side of the PCB with a 
conti nuous ground plane on the other. One 
b ig adva ntage of  th is  style of  construction 
is that there is no etch ing req u i red . The 
second exa mple is a sta ndard micro
stri p l ine that uses a PCB track as the 
conductor. Characteristic i m pedance is 
easily calcu lated provided that the physica l 
d i mensions of the boa rd and the relative 
perm ittivity (£) of the d ie lectric ( i nsu lator) is 
known. Figure 3 shows design i nformation 
[ l ]  for both types. 

Pri nted microstrip is ideal for mass 
production or when you a re bui ld ing from a 
publ ished design. Non-pri nted methods l i ke 
the round wire mentioned a bove a re more 

Eamon Skelton, E l9GQ 

hbradio @ ei rcom. net 

73 



74 

Technical 

PHOTO 3:  The completed 144-576MHz quadrupler. 

flexible for fine tu n ing prototype c i rcu its. 
In many cases, it wi l l  be possib le to make 
changes and adj ustments to the c i rcu it  
using noth i ng more than a standard pa i r  of 

Sig-gen in 

Stripline 1 OOmm x 2.8mm 

Sc to Gnd 

Line 

side cutters. My favoured type of strip l ine 
construction uses pre-cut strips of si ngle
sided PCB that a re glued to a copper ground 
plane.  Any desi red width or impedance 

1 N571 1 

FIGURE 4: Schematic 

representation of the test 

arrangement in Photo 2 .  

1 n DC to digital voltmeter 

�
capacitor 

Gnd 

F======Li=ne=====t5"�' 

e = Solder 

FIGURE 5: How to connect d ifferent types of component to the ends of strip l ines. 

can be produced using this method . This 
method is a good compromise between the 
stab i l ity of microstrip and the convenience 
of rou nd wire.  The standard textbook width 
for a 500 l i ne on l .6mm fibreglass boa rd is 
2. 7 7  m m .  Th is is subject to some variation 
depending on the exact value of £. As my 
su pergl ue method of construction differs 
sl ightly from microstrip in that there is no 
fi breglass die lectric a round the peri phery 
of the l i ne ,  the l i ne i m pedance may be 
sl ightly d ifferent from the calcu lated value.  
I n  practice, the results a re near enough for 
most pu rposes. 

I keep a smal l  stock of pre-cut 500 l i ne 
ready for my next U H F  project. It isn't that 
easy to cut PCB with extreme accuracy 
using a hand hacksaw. I a i m  for a track 
width of 2 . 8 m m .  As the width of the cut is 
a lmost l m m ,  I add -0.5mm and mark the 
boa rd with a sharp penci l  at 3 . 2-3 .3mm.  
Apart from the  t ime spent cutti ng, the  cost 
is negl igible,  so I usual ly cut more than I 
am l i kely to need a nd then hand pick the 
straightest and most accu rate cuts for more 
critical a ppl ications - see Photo 1 .  The l i nes 
are glued to the copper ground plane using 
the cheapest superglue ava i lable .  Prem i u m  
brand g l u e  is too hard to remove when 
changes or adj ustments a re req u i red . 

I don't have much test equ ipment 
for frequencies a bove U H F.  To test the 
properties of my cu rrent PCB stock, I g lued 
a 1 OOm m length of I i  ne to some scrap 

May 2016 
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+ 1 2-1 4V DC 

2700 

1 n 576MHz out 

:h �L3 L4 l OOk 
MPS H l O  1 N571 1 

Output 
8 level 

1 44MHz�
---......., 

l n  test 

1 - l Op 

4k7 

l n  

FIGURE 6 :  Two frequency doublers configured for x4 multipl ication. * The 1 N 57 1 1  and l n  capacitor are optional,  used to provide a convenient 

DC indication of the output level .  

PCB lam i nate. The l i ne was tested u s i ng a 
s ignal  generator, d igital voltmeter and  the 
s i m ple c i rcu it i n  F igure 4 .  The style of the 
test r ig i s  shown in Photo 2.  

One end of the l ine is  con n ected to 
ground us ing a short length of 1 m m  
bare copper w i re .  The 500 feed from 
the generator i s  tapped in at l O m m  
from the grou nded end . A s im ple d iode 
probe was used to measure voltage at 
the open end of the l i ne .  Resona nce 
was i n d icated by maxi m u m  DC voltage 
from the detector at 4 1 0 M Hz.  Voltage 
was 3 d B  down at 400 a nd 4 1 5 M Hz 
ind icati ng a loaded Q of 2 7  in th is  
c i rcu it .  Li nes of  th is  type typica I ly have 
VF of a ro u nd 0 . 6 .  Th is  test shows VF of 
0 . 5 5 ,  a l though the - 1  pF capacitance 
of the d iode probably accou nts for the 
d ifference. Based on L F  measurements ,  
short c i rcu i t  L is a round 30nH and  open 
c i rcu i t  C is  a round 8 . 8 pF. Zo=sq rt (UCJ 
= ...; ( ( 30 x 1 0 -9 J _,_ ( 8 .8 x 1 0- 12  J J 
= 5 8 . 3 0 ,  a lthough th is  may not be exact 
beca use it is q u ite d ifficu lt  to m a ke d i rect 
measurem ents of such s m a l l  va l ues .  

Figu re 5 shows how to connect 
components or gro u nd l i n ks to th is type 
of l i ne .  S u rface-mount c h i p  capacito rs a re 
recommended for use at U H F  and a bove . 
It may be poss ib le  to use d isc capacitors 
prov ided that leads a re tri m med c lose to 
zero length . For deco u p l i ng,  A pa ra l le l  
pa i r  of  identica l capac itors can be used . 
Stiff w i re a round l m m d i a meter is idea l  
for  ground connections .  Fo r wider  l i nes , 
a str ip  of copper fo i l  may give better 
performance.  

May 2 0 1 6  

A 1 44- 5 7 6 M Hz freq u ency 
m u lt i p l i e r  
Figu re 6 shows a pa i r  of freq uency 
doublers .  Both a re based on tra nsistors 
in the com mon-em itter configuration .  The 
first stage uses conventiona l  LC resonators 
at 288 M Hz.  The second stage uses tu ned 
stri p l i nes at 5 7 6 M H z .  

Construct ion 
L l  and L2  a re each a i r-cored 4 tu rns l m m  
copper wound o n  a 6mm former. Tu rn 
spac ing is more than the w i re d ia meter for 
a coi l  l ength of around l O m m .  

T h e  output ta p o n  L 2  is  0 . 8T from the 
grounded end . The tri mmer  ca pac itors 
shou ld  be tunab le  down to a m i n i m u m  
va lue  o f  l -2 pF. I had i ntended to use 
a BFR9 1 or  s i m i l a r  U H F/m icrowave 
tra nsistor in the second stage. J ust for fun ,  
I used another M PSH 10  i n  the  prototype. 
With a specified fT of min 650 M Hz,  this 
is proba bly not a n  idea l  choice, but it has 
performed wel l  i n  th is  c i rcuit .  

L3 and L4 a re 40mm lengths of g lued 
strip l ine  (as descri bed ea rl i er) . The top 
of L3 is  decoupled by a pa ra l le l  pa i r  of 
470pF d isc ca pacitors. The tra nsistor 
col lector is ta pped in at 1 3 m m  from the 
open end .  L4 is  grou nded at the top and 
output is  ta ken at 8mm from the grou nded 
end . L ine  spacing is l . 8 m m .  The 
t r immers m ust be ca pa b le of tun ing down 
to a bout l -3 p F. l OpF p iston tri mmers 
a re idea l .  M i n iatu re cera mic  types a re 
accepta b le  once they meet the ca pacita nce 
req u i rement.  

Tu n ing 
I have i nsta l led an optional  d iode probe 
at the output. Th is is usefu I for i nd icati ng 
output voltage whi le  tu n i ng the circuit .  As 
with any VH F/U H F  m u lt ip l ier cha in ,  it is 
im portant to tune for the correct harmonic 
and ensure the output is clean and sta ble .  
576MHz is just beyond the range of my 
spectrum ana lyser, so I used my frequency 
counter to mon itor the domi nant output 
frequency. Cu rrent is easi ly mon itored by 
measu ring voltage d rop across the 1 000 
em itter resistors. 

I used the 1 44 M Hz osci l lator from 
last month as the signal sou rce. Once the 
1 44 M H z  d rive is appl ied and the first stage 
is d rawing a few mA, tune the 288MHz 
tri mmers for maximum cu rrent i n  the 
second stage. You should fi nd resonance 
close to the m i n i m u m  capacitance end of 
the trimmer  range. At resonance, you wi l l  
fi nd there is a sma l l  d rop in  em itter cu rrent 
on the tu ned stage, ie a d i p  in cu rrent in  
the  stage you are tun ing and a peak in  the 
fol lowing stage. When 1 44 M H z  d rive is 
swiftly k i l led (eg by shorting the crystal with 
a screwd river) , output should fa l l  to zero 
immediately. 

After tu n ing, I got 1 Vpp at 576M Hz. 
The assem bled un it is shown i n  Photo 3. 

This u n it wi l l  be used as part of the local 
osc i l lator for a 1 296 - 1 44 M Hz receive 
converter. 

That's a l l  for this month . 

Reference 

[ 1 1  MT-094 Microstrip and Stripline Design , 

Analog Devices, 2009 
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Regu lars 

ATV 
Amateur TV on the I nternationa l 
Space Station 
Tim Peake conti n ues to activate the ATV 
transmitter on the I SS for Q&A sessions with 
schools via a m ateu r  rad io .  You can watch 
these sessions streamed by the BATC [ 1 ]  or 
the transmissions can a lso be received directly 
when in range [2] using eq uipment as simple 
as a hand held Yagi with a low noise 1 3cm 
to L band downconverter a nd a free to a i r  
satel l ite receiver. Alternatively, a fu lly computer 
control led d ish may be used to automatical ly 
track the I SS.  More detai ls of how to receive 
ATV from the ISS may be seen on the BATC 
Forum [3]. 

The next p lanned contact for Tim Peake 
wi l l  be with Ashfield Primary School pupils in 
Yorkshire, planned between May 3 and 6 (dates 
are only fi nal ised very close to the event) . This 
wil l  be organised by staff member M ichael Ross, 
M6FFK, through his l i nks with Otley Amateur 
Radio Society (OARS), supported by BBC One 
Show scientist - and Otley resident - Dr Marty 
Jopson.  This wil l  probably a lso be streamed by 
the BATC. 

Geosynchronous sate l l ite 
Further to our report last May, the Yje Es'ha i l  2 
satel l ite, from The Qatar Satell ite Company that 
wi l l  have an ATV repeater on board is sti l l  on 
schedule for launch in the autu m n .  This wi l l  
be 13cm input and 3cm out .  Because it wi l l  
be geo-synchronous, at 26°E,  d ish poi nting 
wi l l  be much easier. Watch this space for more 
information later in  the year. 

TV repeater news 
GB3GG , near Grimsby in NE England wi l l  be 
losing its site in September. It is on top of a 
school that is being demolished. Unfortunately 
they have not been able to find a new site for 
the repeater. 

G B3 1V, at RNAS Col l i ngwood near 
Portsmouth is off the a ir. It may be re-bui lt on 
this site or may move to a better location at a 
h igher site. Deta i ls  wi l l  be a nnou nced when 
known. The Keeper is Howard, G3NZL. 

Several repeaters now also have na rrow band 
digital inputs with transport strea ms as low as 
300kS/sec on various bands - including the new 
146MHz band. This can be very useful when 
testing reduced bandwidth transmissions when 
no-one is a bout. See the repeater stream i ng 
sites [4] or the ind ividual repeater websites for 
further deta i ls. 

Most c lubs and repeaters have an activity 
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Tim Peake transmitting fast scan digital ATV from the ISS, as received by G4KLB using a dish 

antenna at home. 

night. Please make sure you r  activity n ight is 
shown on your repeater strea m i ng page: this 
wi l l  encourage activity on the evening. 

GB2RS ATV newsreader retiring 
Roy, G8CKN transmits the G B2RS news at 
9.30am every Su nday on several FM voice 
channels a nd a lso on ATV via the G B3HV 
repeater near Fa rnham i n  Su rrey. Broadcasts 
are streamed l ive at [4) and previous recordi ngs 
are a lso ava i lable - click on News Desk on the 
left and then select GB2RS News. Roy started 
broadcasti ng the news on 2m FM 37 years ago, 
add ing 70 and 23cm TV in 1 995. H is internet 
stream i ng service started 1 5  years ago: wel l  
done Roy, qu ite an ach ievement' M ike,  G8LES 
has acted as a backup provider when Roy is 
not ava i lable. 

After fil l  this time Roy is looking for one or more 
amateurs to take over these transmissions. If you 
are i nterested in helping out then please contact 
the GB2RS News Manager, Ken Hatton, G3VBA, 
via ema i l  to gb2rs. manager@rsgb.org. uk .  
Roy ca n offer assistance to set up,  and some 
eq uipment may also be ava i lable. 

Broadcast equi pment exhibitions 
Several exhibitions each year show the latest 
very expensive professiona I broadcast television 
cameras and equi pment. The main two are NAB 
in Las Vegas in the spring and autumn's I BC in 
Amsterdam. More recently there have been two 
smaller exh ibitions in  the U K: BVE, in  London 
Dockland in the early spring and Manchester in  
the autumn [5] . If you are interested in  the latest 

broadcast products then they are well worth a 
visit, especial ly as adm ission is free for those 
who pre-register onl ine.  

BATC Convention 
This year the BATC Convention will be at the 
RAF Museum Cosford, NW of Birmingham ,  on 
24-25 September [6] . This will include lectures, 
mem bers' eq u ipment demonstrations, BATC 
Shop, surplus equipment sale, trade stands, the 
c lub meeting as well as the annual  d inner. The 
BATC is always looking for more helpers: if you 
would l ike to join the BATC committee and help 
with the running of the club then please ta lk to 
a committee member. 

Websearch 

[ l l  http://principia.ariss.org'l ive/ 
[2] ISS location: www. n2yo.com/space-station/ 
[3] www.batc.org. uk/forum/ 
[4] www.batc.tv 
[5] www.bveexpo.com 
[6] www.batc.org. uk 

Forthcoming ra l l ies with an ATV stand 

22 May: Dunstable Downs 
21 May: Norden, Rochdale 
4-5 J une: SERF, Eastbourne 
19 J u ne:  Newbury 
26 J u ne:  West of England Ral ly 

Dave Mann, GBADM 

g8adm @ gb3bh .com 
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Sport Rad i o  
H F-wise May is a straightforward 

month, but on VHF it's the year's 

busiest. 

On H F  it's the 80m Club Cham pionships a l l  
the way this month - SSB on  the 2nd (Bank 
Hol iday Monday), data modes on the 1 1  th and 
CW on the l 9th . May ma rks the half way point 
the series and,  as I write, Norfolk ARC has a 
comforta ble lead in the General category. Wi l l  
they fina l ly be  a ble to win  the G5RV Memorial 
Trophy this year? 

On VH F we start with the 2m UKAC on the 
3rd .  On the fi rst weekend of the month there 
a re three overlapping events. The 432 M Hz-
248G Hz Trophy starts at 1 400 on the 7th and 
runs for 24 hours. Starting at the same start 
t ime, but ru nn ing for eight hours, the 432 M Hz 
Trophy and l OGHz Trophy contests are ideal if 
you are not eq u i pped for a l l  U H F/microwave 
ba nds. The 70cm U KAC is on the l Oth . The 
7 0 M Hz CW Contest is on the morn i ng of 
the 1 5th and the fi rst of this year's VH F CW 
Cham pionsh i p  events. Then it's back to the 
U KACs, with 23cm on the l 7th . The 1 44MHz 
May Contest runs for 24 hou rs over the 
weekend of 2 l st-2 2nd.  This contest is part of 

RSGB H F  Events 

Date 
May 2 
May 1 1  
May 1 9  

RSGB V H F  Events 
Date 
May 3 
May 7-8 
May 7 
May 7 
May 1 0  
May 1 5  
May 1 7  
May 2 1 -22 
May 22 
May 24 
May 24 
May 29 
May 3 1  

Event 
80m Club Cha m p1onsh1ps 
80m Club Championsh ips 
80m Club Championsh i ps 

Event 
144MHz U KAC 
432 M Hz-248G Hz Trophy 
432MHz Trophy + 
lOGHz Trophy 
432MHz U KAC 
70MHz CW § 
l .3GHz UKAC 
144MHz May Contest + 
1 44MHz Backpackers # 1  
50MHz U KAC 
S H F  U KAC -
70MHz Cumulative #3 
70MHz U KAC 

Best of the Rest Events 

Date 
May 7 - Aug 7 
May 7-8 
May 8 
May 8 
May 1 5  
May 28-29 
May 29 

Event 
U KSMG Summer Marathon 
ARI I nternational DX 
U KuG Low Band 
I RTS 40m Counties 
WAB 40m Phone 
CQWW WPX CW 
U KuG 

the VH F Cham pionship series with 6-
and 24-hour sections for Single-Op 
Fixed and Si ngle-op Open stations, 
p lus an Open section for multi-op 
stations. On the 22nd,  the fi rst 
the 1 44 M Hz Backpacker events 
runs for four hours, the fi rst th ree 
of them overlapping the fina l  th ree 
hours of the 24-hou r contest. The 6m 
and SHF U KACs a re on the 26th . The 
third session of the ?OM Hz Cumulatives is 
on the afternoon of the 29th and the final RSGB 
VH F event of the month is a 4m session of the 
U KACs on the 3 l st. 

Sta rting on the 7th, the UK Six Metre Group's 
Marathon is a contest without fixed operating 
times. The object is to work as many Locator 
squares as possi ble across three months of 
the Sporad ic-E season. The Ita l i an  Nationa l  
Society ARI  I nternational DX Contest runs for 
24 hours from m idday on the 7th . There a re 
sections for Single-op CW, SSB, RTTY, m ixed, 
and M u lti-s ingle. I ta l ians send a signal report 
a nd a 2-letter Province code (there a re 1 1 0 
to collect), whi le  non-Ita l ians send a signal 
report plus serial number. Check the rules for 
scoring. The UKuG Low Band Contest is on the 
8th. I t  coincides with the RSG B events taking 
place the same weekend. Also on the 8th ,  the 

Times (UTC) Mode(s) Band(s) 
1900-2030 ss8 3.5 
1 900-2030 Data 3 . 5  
1 900-2030 cw 3 . 5  

Times (UTC) Mode(s) Band(s) 
1 900-2 1 30 Al l  144 
1 400- 1 400 Al l  432-248 
1 400-2200 All 432 
1 400-2200 All l OG 
1 900-2 1 30 Al l  432 
0900- 1 200 cw 70 
1 900-2 1 30 All 1 .3 
1 400- 1 400 Al l 1 44 
1 1 00- 1 500 Al l 1 44 
1 900-2 1 30 Al l 50 
1 900-2230 Al l 2 .3-lOG 
1 400- 1 600 Al l 70 
1 900-2230 Al l  2 .3-lOG 

Times (UTC) Mode(s) Band(s) 
Al l  Al l  50 
1 200- 1 200 CW, Phone, RTTY 
0800- 1 400 Al l  l .3-3.4G 
1 200- 1 500 SSB/CW 7 
1 000- 1 400 SSB 7 
0000-2359 cw 1 .8-28 
0600- 1 800 Al l  5 . 7 - l OG 

Regulars 

Wil l  Norfolk ARC finally win the 

G5RV Memorial Shield this year? 

I RTS 40m Counties Contest ru ns 
a long s im i la r  l i nes to their 80m 

contest in  January. Exchange a 
signal report and serial nu mber (E is  

and Gls  also give their county) .  The 
Worked All Brita in  40m Phone runs for 

four hours from 1000 on the 1 5th. Exchange 
a signal report, serial number and your  WAB 
sq uare (the first, second, th i rd and sixth figures 
of your 8-digit Nationa l  Grid sq uare) .  The 
big international contest is the CQWW WPX 
CW that takes place for the 48-hours of the 
weekend 28-29th. If geomagnetic conditions 
a re qu iet the CW segments of a l l  the H F  
contesting bands wi l l  be packed , but if they 
are d isturbed activity on the upper bands wi l l  
be l im ited . Final ly, the fi rst in th is  year's series 
of five 5.7/l OGHz Contests organised by the 
UK M icrowave Group takes place on the 29th. 

Steve Wh ite, G3ZVW 

steve.g3zvw @ gmail .com 

Exchan�e 
RS + s 
RST + SN 
RST + SN 

Exchange 
RS(T) + SN + Locator 
RS(T) + SN + Locator 
RS(T) + SN + Locator 
RS(T) + SN + Locator 
RS(T) + SN + Locator 
RST + SN + Locator + Postcode 
RS(T) + SN + Locator 
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) 
4-character Locator 
1 .8-28 RS(T) + SN ( I 's give Province code) 
RS(T) + SN + Locator 
RS(T) + SN ( Eis  & Gls  also send County) 
RS + SN + WAB area 
RST + SN 
RS(T) + SN + Locator 

+ VHF Championship event § VHF CW Championship event - Different bands at d i fferent times. Visit www. rsgbcc.org for more information. 
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Operat i ng ,  DX, Q R P  & 
Low Power 
Spratbook 

The best of the GQRP 
Journal - the fi rst 1 50 
issues 1 97 4 - 201 2 

QRP - the art and 
science of low-power 
operation - is one 
of the most popular 

aspects of amateur radio. I n  the UK, the G 
QRP Club has been a leading l ight in this 
area of operation since its formation in 1 97 4. 
Its journal, SPRAT is recognised as one of 
the world's leading QRP publ ications. 

The Low Power Spratbook covers 
transmitters, receivers, transceivers, 
antennas, ATUs, Morse keys and keyers, 
and a section for those circuits that do not 
fall happily into any particular part. 

The Low Power Spratbook will appeal to 
the dedicated QRP enthusiast through to all 
those who have never tried QRP construction 
work before. 

320 pages, 1 74x240m m ,  
I S B N :  978 1 9050 8686 3 
Non Members' Price £1 4.99 
RSGB Members' Price £ 1 2.74 

Amateur Radio 
Mobile 
Handbook 

2nd Edition 
By Peter Dodd, 
G3LDO 

The fascination of 
taking a radio away 
from home and 

making contact with stations is an enduring 
one in amateur radio ci rcles. Written by 
acknowledged mobile expert Peter Dodd, 
G3LDO Amateur Radio Mobile Handbook is 
for those who regularly "go mobile". 

Mobile operation can offer a great escape 
from EMC problems or restricted home 
operation and provides the challenge of the 
quest for that really good operating location. 
This book is designed to cover all these 
aspects of this popular part of the hobby. 
From the basics of amateur radio mobile, 
installing radio equipment and antennas in 
a vehicle, maritime mobile, bicycle mobile to 
pedestrian mobile is all covered here. 

Size 240x1 74mm ,  1 28 pages 
ISBN: 9781 9050 8671 9 
Non Members' Price £1 1 .99 
RSGB Members' Price £ 1 0 . 1 9 

QRP Basics 

By Rev George Dobbs, 
G3RJV 

This new second edition 
of QRP Basics has been 
thoroughly updated, 
providing the ideal guide 
to low power amateur 
radio. If you want a new 
challenge, or have just 

wanted to try QRP, then QRP Basics will help. 

QRP Basics starts with the 'Why' - what makes 
so many so enthusiastic about QRP - and 
then concentrates on the 'How'. Good, solid 
advice includes choosing commercial QRP 
equipment, simple antennas and operating 
tips. Much of the book deals with the art of 
home-construction, providing practical advice 
on workshop techniques, and choosing and 
using components. 

Already a QRP operator, or new to this part of 
amateur radio, QRP Basics is everything you 
need to get started. 

Size 1 7  4x240mm 208 pages 
ISBN: 9781 9050 8684 9 
Non Members' Price £1 4.99 
RSGB Members' Price £1 2. 74 

RADIO 

Radio 
Orienteering 
- The ARDF 
Handbook 

By Bob Titterington 
G30RY, David 
Williams, M3WDD and 
David Deane, G3ZOI 

Amateur Radio Direction 
Finding (ARDF) is an outdoor pursuit which 
combines orienteering with the amateur radio 
skill of direction finding. Competitors use their 
skills to locate hidden transmitters within a given 
time limit. 

Radio Orienteering - the ARDF Handbook is 
packed with information, you'l l  find everything 
from 'top 1 0  tips to improve performance' to 
'organising an ARDF event'. Beginning with the 
fascinating history of ARDF the book provides 
a general overview of the sport. 

This book is an excellent and rounded reference 
work, highly readable, well-illustrated and is ideal 
for investigating the sport. 

Paperback, Size 1 75x240mm 1 1 2 pages 
ISBN 9781 -9050- 8626-9 
Non Members' Price £9.99 
RSGB Members' Price £8.49 

International 
QRP Collection 

Compiled and edited 

• by Rev. George Dobbs, ���-. G3RJV and Steve 
Telenius-Lowe, 9M6DXX 

A"""-,.IHll""' lt! Ol!Panlcllr• 
ft0111 -ftdl ... -1d QRP is practiced by 

many radio amateurs 
across the globe. Much 

is published by these QRP enthusiasts detai ling 
great designs, best practice and much more. 
The authors of the International QRP Collection 
have scoured the world for the best of these and 
compiled them for you, into this great scrapbook. 

The International QRP Collection contains 
articles from well known amateur radio magazines 
such as RadCom, OST, Sprat, Break In, as well 
as some original material. By far the largest 
section is that devoted to construction. This will 
please most QRP enthusiasts, who are also 
keen equipment builders. To complement this, 
there are also sections on modifications to QRP 
equipment, reviews of commercial equipment, 
QRP theory, and articles on QRP operating. 

Size 21 0x274mm, 1 76pages 
ISBN: 9781 9050 8655 9 
Non Members' Price £1 2.99 
RSGB Members' Price £1 1 .04 

Perera's 
Telegraph 
Collectors 
Guide 

By Prof. Tom Perera, W1 TP 

This is the third edition 
of the famous Perera 's 
Telegraph Collectors 
Guide. Written by the 

leading expert on Telegraph Keys this book 
provides the reader with the comprehensive 
guide to telegraph keys. There is a historical 
background of telegraph keys and details of the 
types of keys available from the earliest 1 830 
varieties through to the present day. Morse 
code keys, spark & wireless keys, mil itary keys 
from around the world and radio keys are all 
covered. There is also a wide range of material 
covering practice sets, semi-automatic keys 
(or "Bugs"), electronic keyers, paddles, home
made keys and even novelty items. There are 
even tips on restoring telegraph keys. 

This guide is ideal companion for anyone with 
an interest in telegraph keys and is a fascinating 
reference work on telegraph and Morse keys 
since their very inception 

Non Members' Price £9.99 
RSGB Members' Price £8.49 

\11f& 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 

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. Pnonty Delivery - 1 st P FROM 
Great Britain or telephone your credit card order to 0 1 234 832 700 Open 8 30-4 30 (Mon-Fn) Send no cash. Post & Packing: Standard Delivery - 2nd 

FREE Class Post (2-4 Days), For one item £2 95, For two items £4 95 , For three o r  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 



M o rse books 
RSGB Amateur Radio 
Operating Manual 

Bth Edition 

By Mike Dennison, G3XDV and 
Steve Telenius-Lowe, PJ4DX 

Amateur radio is a fast-moving 
hobby and every year sees 
numerous changes. Since the 
fi rst edition of the RSGB Amateur 
Radio Operating Manual, it has 
provided the best practical guide 
to the hobby as it is today and this 
edition is no exception. 

The 8th edition of the RSGB 

� m!JIJllll Amateur Radio Operating Manual 

HF SSB DX Basics 

By Steve Telenius-Lowe, PJ4DX 

Contacting far f lung parts of 
the world (DX) on the H igh 
Frequencies ( H F) on single 
sideband (SSB) is one of the 
enduring fascinations of amateur 
radio. HF SSB DX Basics provides 
a practical guide to making the 
most of this endlessly fascinating 
area of operation. 

Many are put off by the challenges 
of DX operation but well known 
author and DXer Steve Telenius
Lowe dispels the myths about 
huge antennas and high power 
in an easy to understand way. is written and edited by those 

already skilled in their field so that, no matter what the activity, you can 
not only learn the basics but also the techniques that lead to success. 
Operating is an essential part of amateur radio. We all learn early on how 
to communicate with our fellow amateurs. However, to get the best out of 
our hobby, skills must be learned. And no matter how skilled you are in 
your particular field, there is much to learn when embarking on another 
activity. Techniques for operating on all bands from 1 36kHz to 24GHz, 
and all modes from CW to ATV, are included. 

This edition of the RSGB Amateur Radio Operating Manual has been 
completely revised and updated. Anyone who wants to enjoy amateur 
radio operating to the ful l ,  will find the RSGB Amateur Radio Operating 
Manual remains a mine of useful and practical information. 

From what HF SSB is and what DX is all about, you are led through to 
the opportunities they provide and much more. There is a practical guide 
to which antennas make good choices in your location, choosing your 
transceiver, the microphones used and even what the myriad of buttons 
on a modern transceiver do. There is a guide to the HF bands you can 
operate, their propagation characteristics and what to expect from them. 
Steve also provides practical advice on how to avoid pitfalls when operating 
on the bands and much more including handling pile-ups, split working, 
QRP operation, QSLs and even being DX yourself. 

Size 21 Ox297mm, 240 pages, 
ISBN:  9781 9 1 0 1  931 3 6 
Non Members' Price: £1 6.99 
RSGB Members' Price: £1 4.44 

Morse Code for Radio Amateurs 
12h Edition 

By Roger Cooke, G 3 L D I  

HF SSB D X  Basics i s  for anyone interested i n  operating i n  this hugely 
satisfying area of amateur radio by providing advice and practical steps 

to get you started and much more. 

Size: 1 74 x 240mm, 96 pages 

ISBN: 9781 9 1 01 931 5 0 
Non Members' Price: £8.99 
RSGB Members' Price: £7 .64 

This newly expanded and updated 1 2th edition of Morse Code for Radio Amateurs is  s imply the 
'book' for everyone who wants to learn al l  about Morse code. Written by Morse code enthusiast 
Roger Cooke, G3LDI  this edition is  a th ird bigger than its predecessor and contains a h istory of 
Morse code and what it means to Radio Amateurs. There is advice that explains Morse code keys 
and how to choose your own .  There is i nformation of how to start learni n g  the code, i ncreasing 
your speed and g uides to the software included that teaches you the code. The book also provides ---..... ..-............ _. ... 
guides to the abbreviations, prosigns and Q codes, helpful l ists of resources available to those 
sett ing out learning the code and much more .  

F R E E  CD 
One of the outstanding features of this book is the special dual mode CD that is i ncluded. This 
provides more than a n  hour of audio recordings of Morse code at 5,  1 0, 1 5, and 21 words per L:..�t:1::LZ��..:.:.-��glll 
min ute. It doesn't however stop there as the CD also has a special computer readable section that 
contains a whole host of Morse software that teaches Morse, Morse Contesting and much more. 

Morse Code for Radio Amateurs provides everything you need to get started in Morse code 
apart from perhaps the Key itself. This remains the 'book' for anyone wanting to add Morse code to their ski l ls.  

Size 2 1 0x297mm, 64pages, ISBN: 9781 9 1 01 93 1 9  8,  Non M e mbers' £8.99, RSGB 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 



, Featu re 

SOS 

80 

Rad i o Week 
S OS Radio Week is an annual 

event that sees amateur radio 

operators throughout the U K  

and I reland s upport R N LI stations 

thro u g h  s pecial  even t  stations.  

Stations operate from a variety of 

locations, many with direct l inks to the 

RNLI.  Contact with those regi stered 

stations can lead to an award. Chaser 

stations a re those that work the 

registered stations during the event. 

The RNL I  has saved over 1 40,000 l ives s ince 
it was set up i n  1 82 4. SOS rescue boats a nd 
d rivers act as a much needed safety net i n  
case of a n  emergency - o u r  seas wou ld be 
m uch less safe without them! 

I nterest ing facts a bout the  R N L I  i n c l ud e  
that i t  provides a 24 h o u r  sea rch a n d  rescue 
serv ice to 1 00 n a utica l m i l es out from t h e  
coast of t h e  U K  a n d  Repu b l i c  of I re l a n d .  
There a re 2 3 7  operationa l  l ifeboat statio n s  
a n d  349 l ifeboats at those stat ions.  1 9 , 000 
mi l es of coast l ine  a re covered by the R N Ll 's  
l ifeboats .  

O n  average,  2 4  people a re res c u ed a 
day  a n d  there a re a n  average of 2 3  l i feboat 
l a u n c h es d a i ly. I n  2 0 1 4  a lo n e ,  8 , 7 2 7  
people were rescu e d  a nd 368 l ives were 
saved . 9 5 %  of R N LI people a re vol u nteers. 
T h e re a re 4 , 7 0 0  v o l u nteer c rew a n d  1 50 
vo lu nteer l ifeg u a rd s .  It cost £ 1 49 m i l l i o n  
to r u n  t h e  R N LI i n  2 0 1 4 .  

S u pporting the R N LI 
Last year, John, a member of the Thurrock Acorns 
ARC, had to ca l l  out the Lyme Regis l ifeboat 
when a colleague felt u nwel l  and it became 

Thurrock Acorns ARC. From left to right, 

Rotarian Nicholas Wilkinson, Natalie Adams 

(volunteer crew from RNLI ) ,  Captain  Geoff 

Holland Port of Tilbury, Lt. Cmdr Robert James 

RNR,  Jason Carol (volunteer crew from RNLI )  

with members of  the  TAARC in  the background. 

Chelmsford ARS operated GXOMWT from Marconi Sail ing Club.  

obvious that, without their help, 
the situation could become life 
threaten ing. The l ifeboat duly 
arrived and there was a happy 
ending. 

However, the story d id 
not stop there . When John 
heard that on the last Friday in  
January there is an RNLI SOS 
day, he was keen to get the 
radio c lub i nvolved . From the 
c lu b's sta ndpoint, we wished to 
join other amateur radio stations 
on the a i r  to raise the profile of 
the RNLI  and hopefu l ly at the 
same time raise some funds for 
them. Al l  the TAARC members 
were keen to su pport such a 
good cause and so John appl ied 
for a specia l  event cal lsign 

Dave Beck, 2 EODTC and Mark Chanter, MOWMB from Plymouth 

Radio Club operating from the RNLI South Regional Office in Saltash. 

GBl TYC (Th u rrock Yacht Club) .  We were very 
lucky as the Grays Yacht Club agreed to sponsor 
us by a l lowing us to use thei r c lub house on the 
day. Although the day proved a chal lenge as it 
was very windy a nd erecting the antennas took 
some time, the amateur radio stations were soon 
on the a i r. From the moment the stations started 
transm itting we were in contact with amateur 
rad io stations located in Germany, Sweden,  
Russia, Italy, Spa in ,  Portuga l ,  Holland and the 
UK. The day was a huge success a nd we had 
many people visit during the day. 

Leading up to the event TAARC contacted 
some local organ isations to elicit sponsorship. We 
were hoping to raise a £100 and were delighted 

with the response. Organisations that endorsed 
our thoughts that the RNLI was an organ isation 
worth supporting included the TS Dragon (Sea 
Cadets) ,  Lions Club of Grays Thurrock, Rota ry 
Club of Stanford and Corringham, Port of Ti lbury, 
Thu rrock Yacht Club and mem bers of TAARC. 
We managed to raise the sum of £630, fa r past 
our target. 

During the afternoon we welcomed members 
of the RN LI who a rrived on the local l ifeboat. 
The vessel came from the Gravesend Station 
that covers the Thu rrock shores as well as Kent 
as part of its dai ly tra in ing excercise. 

The photo shows cheques being passed over 
to the RNLI . Nick, G4HCK 
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Ethan being guided by Ian Lowe as Hilderstone RC support SOS Radio Week. 

H i  lderstone RC operate as GB 1 M LS 
H i lderstone Rad io C lub  enjoyed a 
tremendously successful operation at 
M a rgate Lifeboat station us ing the ca l ls ign 
G B l M LS .  Over the week nearly 500 
contacts were made a l l  over the U K  a nd 
Eu rope, inc lud i ng 1 8  countries. The a i m  
w a s  t o  ra ise funds a nd awareness of the 
volu nteer work of the R N Ll 's  rescue service. 
One contact was with a person who had 
i n  fact owed h is  l ife to the R N L I .  Other  
l ifeboat stations excha nged greet ings with 
the M a rgate crew. 

The cooperation between H i lderstone 
RC a nd the Margate Lifeboat station has 
prospered to the extent that three i nactive 
a mateur l icence ho lders a m ongst the l ifeboat 
crew have now rekind led the i r  i nterest in the 
hobby a nd one more crew member obta ined 
his Foundation l icence. This has resulted 
in five l icence holders on the crew, as  the 
station recru ited club member  Ian  Lowe to 

become a Deputy La unching Authority. 
One of the contacts was with some pupi ls 

from Wel lesley House school who a re tra i n ing 
for their Fou ndation l icence in preparation for 
their a mateur  rad io contact with Tim Peake 
later this month. Their young voices cut through 
the a i rwaves m a king contact with amateurs 
at  far fl u ng corners of the UK .  
John H islop 

G B S P H L  in Plymouth 
Members of the P lymouth Rad io C lub a lso set 
u p  a specia l  event station GB5PH L in support 
of Plymouth Lifeboats. They operated from 
the RNL I  South Regional Office in Saltas h ,  
Cornwal l  t o  raise awa reness o f  t h e  R N Ll 's  
i m portant work and to encou rage su pport for 
R N LI fundra is ing activities. It is fasc inating 
place where they service al l  RNLI equ i pment 
( i nc lud ing a huge rad io and com m u n ications 
workshop) as well as  provide admin  su pport 

Pictured left to right are George, M5GHT, Ray, Tom, MOHYE, Ian ,  G7ESY and Tom, 2 EOHLC who 

helped operate GB2SLB. Photo courtesy Ian ,  G7MFN.  

May 2016 

Featu re 

Oliver Prin,  MOWAG and Steve Webb, G4GHO 

on the air on HF when Chelmsford ARS operated 

GXOMWT. 

and tra i n i ng for most of Southern England .  
The a rra ngements for the Plymouth's role for 
this event were made by Stephen , MOCCA. 

The station used an Elecraft KX3 to a n  

Expert 1 k F A  l i near a n d  400W out to a n  

end fed half wave on 40m . Wel l  over 1 00 

contacts were made,  many of them from 

Eu rope a n d  Sca n d i nav i a .  

Robert Good a l l ,  2 EOITN 

G B2SLB,  a m u lti c lub  operation 
On 23 and 24 January, to su pport the RNLI  
during SOS Rad io Week, members of Wearside 
Electronic ARS, Houghton-le-Spring ARC, Durham 
ARC and Bishop Auckland ARC attended the 
l ife guard station at M a rine Wal k ,  Sunderland 
using the ca l lsign GB2SLB.  

A good day was had with a lot of HF contacts 
and monies raised donated to the l ife guard 
station .  
Ian ,  G7MFN 

CARS active for SOS Radio Week 
For the thi rd year, Chelmsford ARS partici pated 
in the RNLI  SOS Radio Week over the weekend 
of 23 and 24 J a n ua ry. Mem bers operated 
GXOMWT on H F  a nd 2 m  from the M a rconi 
Sa i l i ng Club by the River Blackwater i n  Essex. 

The event was coord i nated by Ch ristopher 
Chapman,  GOIPU and Oliver Prin ,  MOWAG . The 
sett ing up on Saturday morn i ng was assisted 
by relatively m i ld weather, there was even had 
some sunshine!  Operating was from a round 
l Oam through to 4pm Saturday with an earl ier 
fi n ish on the Su nday to a l low for clearing up .  

I n  add ition to  a good cause, the  idea was 
a lso to encou rage new mem bers and those 
who had not previously partici pated in such an 
event to come a long and have a go on the a i r. 
Trevor, M 5AKA 

Elaine Richards, G4LFM 

ela ine.richards @ rsgb.org . uk 

8 1  
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Please send news reports to radcom@rsgb org uk To get future events listed here and put on GB2RS, email details of your meetings as early as possible to radcom@RSGB org uk 
Include your club name, RSGB Region number, contact name, calls1gn & phone number date and details of meeting Example Fraser Road Radio Club, Region 9, Graham, GONB I ,  
01234 832 700, 2 9  Oct, O n  the A i r  We normally acknowledge all subm1ss1ons within 3 working days 1f you don't hear from us, please phone We don't normally print 'closed , 'TBA' or 
'every Tuesday '-type entries The deadline for the June ed1t1on 1s 28 April and for the July issue it's 26 May For GB2RS, the deadline 1s ! Oam on the T hursday of the week of broadcast 

CLUB EVENTS CALENDAR 

I NTERNATIONAL 
Pafos Radio Club, Cyprus, 
Richard , 5B4AJG, 00 357 97 857 89 1 ,  
5b4ajg@gmail.com www.cyhams.org 

I nternational federation of Rai lway Radio 
Amateurs (FI RAC) www.firac.org.uk 

NATIONAL 
Amateur Radio Caravan and Camping Club 
membership@arcc.org.uk, www.arcc.org.uk 
Net every Tuesday and Thursday 3.  770M Hz at 
8pm. Rall ies this month: Stoke Bruerne & Oxon 

AM SAT-U K 
http://amsat-uk.org/ 
Open net every Sunday, lOam, 3. 780MHz ( ± )  
British Amateur Radio Teledata Group 
bartg@bartg.org.uk, www.bartg.org.uk 
Membersh i p  open to those interested in 
datacoms. Contests and awards organised . 

British Rai lways Amateur Radio Society 
mOzaa@brars. info, www.brars. info 
2016 is Golden Jubi l ee.  Membersh ip  open to 
those interested in amateur radio and ra i lways. 

Civil Service Amateur Radio Society 
Weekly net every Tuesday, 8pm, 3 . 763 M Hz 

Radio Amateur Old Timers' Association 
MemSec@RAOTA.org, www.RAOTA.org 
Membership is open to anyone active i n  
amateur radio. Nets on Wed 3 .  7 6 3  a t  1 000, 
1 .963 at 2 1 00,  Thurs 7 . 1 63 at 1 1 00, 3 . 763 
at 1 930 and Sun 3 . 763MHz at 1 000. 

Travelling Wave Contest Group 
secretary@twcg.org.uk, www.twcg.org.uk 
Friendly contest group for those who want to 
be involved with contesting, but who don't 
have a local club or whose club isn't active in 
contesting, from anywhere in the UK .  

REGION 1 :  SCOTLAND SOUTH 
& WESTERN ISLES 
Regional Manager: Marcus Hazel-Mcgown, MMOZIF, 

RM1 @ rsgb.org.uk 

Cockenzie & Port Seton ARC 
Bob, GM4UYZ, 0 1875 8 1 1  723 
5 Normal club n ight 
7 - 1 3  On-air activity day 
19 Radio check n ight, John, MMOJXI 

Livingston and District ARS 
Cathie, 2MODIB ,  0 1 506 433 846 
2, 1 6 ,  2 1  Operating and tra in ing even ing 
9 Presentation and ta lk  
20-2 1 Special event weekend 

Lothians RS 
Mike, MMOMLB, secretary@lothiansradiosociety.com 
10 ,  24 Club night, Braid H i l ls Hotel 

Stirling & District ARS 
Myles, M MOMYL, 07890 477 5 1 6  
4 ,  1 1 ,  1 8 , 25 Operating, 

presentations & tra i n i ng, 7 pm 
7 ,  1 4 ,  2 1 ,  28 Construction,  

projects & tra in ing, 1 0 . 30am 

Wigtownshire ARC 
Ell is, GMOHPK, el l is@gaston.freeserve.co.uk 
4, 1 1 ,  25 Club n ight 
1 7  SOTA and QRP, Nei l , 2MONCM 

REGION 2:  SCOTLAND NORTH 
& NORTHERN ISLES 
Regional Manager: Denny Morrison, GM1 BAN, 

RM2 @ rsgb.org.uk 

Aberdeen ARS 
Fred, GM3ALZ, 0 1 975 651 365 
4 Junk sale 
1 1  A multiband d i pole, Stewart, G M4AFF 
18 Construction project for 70 years of AARS 
25 Construction & on the a i r  

Glenrothes & DRC 
Tam, M MOTGB,  0775 3 526 498 
3 Leven ,  construction ,  tra in ing ,  operating 
10 PSK3 l on a budget 
1 7  What are you doing on radio? 
24 Forward plann ing for Field Days 

REGION 3: NORTH WEST 
Regional Manager: Kath Wilson, M 1 CNY, 

RM3 @ rsgb.org. u k  

Chester & DRS 
Bruce, MOCVP, 0 1 244 343 825 
29 Bring Out You r  Dead! 
29 Committee meeting 
29 Grand surplus sale 
29 Project evening 

South Cheshire ARS 
Alan, 2 EODDK, 0 1 782 510 856 
4,  18 On the a i r  
1 1  C l u b  a n d  shack night 
25 Ham Radio Deluxe, Alan, 2 EODDK 

South Manchester R&CC 
Ron, G3SVW, 0 1 6 1 9  693 999 
4 I ntroduction to electrical horology, G3SMT 
11 Develop the new shack 
25 Technical  Q&A session 
29 Techn ical forum 

Stockport RS 
Heather, M6HNS,  07506 904 422 
2,  16 Society night 
6,  7, 1 5 ,  22, 29 Intermediate course 
1 1  Club net 
23 Skil ls night 

Thornton Cleveleys ARS 
John,  G4FRK, 0 1 2 53 862 8 1 0  
1 Practical I on the a i r  
8 Trawler WTO 
22 Clock maintenance, G3WBB 
29 Transmission l ines, G8KBH 

REGION 4: NORTH EAST 
Regional Manager: RM4 @ rsgb.org. uk 

Denby Dale RC 
Darran, GOBWB, 0797 442 3227,  
3 Making traps for a W3DZZ 
1 0 ,  24 On the a i r  
17 Guess the mystery object 

Hambleton ARS 
Tony, G3MAE, 0 1 609 881 530 
10 Operating n ight 
24 I ntroduction to oscilloscopes, Tony, G8FLV 

Sheffield & District Wireless Society 
Krystyna, 2 EOKSH, 07884 065 375 
3 Video night, The workings of  Radio and TV 
1 0 ,  24 Social n ight 
1 7  Sheffield l ife hackers, Andy Kirby 

Sheffield ARC 
David, G6DCT, l ittlewood20@btinternet.com 
1 ,  1 5 ,  29 C lub night 
8 Shack night, operating MORCU 
22 D-Star & D M R +  repeater system , 

Steve M l ERS 

REGION 5: WEST MIDLANDS 
Regional Manager: Martyn Vincent, G3UKV 

RMS @ rsgb.org.uk 

Cheltenham ARA 
Derek, G3NKS,  0 1 242 241 099 
16 Lunch,  book with G3YJ E 
1 8  Surplus equ ipment sale 

Gloucester AR&ES 
Anne, 2 E 1 G KY, 0 1 242 699 595 daytime, 
1 HRO restoration, Steve, G4HFT 
3, 1 0 ,  1 7 ,  24 Club net, 7 .30pm, 

145.500 then ± 1 45 . 550MHz 
4 ,  1 1 ,  18,  25 Net, 7 .30pm, 

1 45.550MHz then QSY 
8, 2 2 ,  29 I nformal even ing and general operating 
15 On the a i r  from home (club closed) 

Hereford ARS 
Rod, MOJLA, 0 1432 356 079 
5 Amateur radio for vehicle club members 

Midland ARS 
Norman, G8BHE, 0780 807 8003 
3 Open meeting, shack on the a i r  & 

tra i n i ng classes 
10 Comm ittee meeting & tra in ing classes 
14 Harwel l  Radio and Electronics Rally 
17 P lann ing meeting, ra l l i es ,  social events & 

tra in ing classes 
24 General meeting, ragchew & trai n ing classes 

Mid-Warwickshire ARS 
Don, G4CYG, 0 1 926 424 465 
9 DVD afternoon 
23 Net, 145 .275MHz 

Nuneaton & District ARC 
Nei l ,  2 EONEI ,  info@ndarc.co.uk 
2, 9 ,  23 U KAC 
4 ,  1 1 ,  1 8 ,  25 Net, 145.475MHz,  9 .30pm 
5 Pint & chat evening 
19 Sausage & bacon butty n ight 

Salop ARS 
salopamateurradio@gmai l .com 
3, 10 ,  1 7 ,  24 CW net, 4.30pm, 1 44.070MHz; 

net, 8.30pm, G B3LH 
4 Natter night I comm ittee meeting 
1 1  Shack night with G3SRT on the a i r  
1 8  Cal ibration night 
25 Natter night 

May 2016 



South Birmingham RS 
Gemma, M6GKG, gemmagordon.m6gkg@gmail.com 
1 ,  1 5  Work in the shack 
2, 9 ,  16, 23 Shack coffee morning, l l a m ,  

visitors welcome 
4, 1 1 ,  1 8 ,  25 Tra in ing classes, Dave, G80WL 
5, 1 2  Sorting stock for rally sales 
8 Committee meeting 
1 9 ,  26, 29 Sorting equ ipment for Wythal l  rally 

Stratford upon Avon & DRS 
Clive, GOCHO, 0 1 608 664 488 
8 Operating principles of the IOT, h igh power, 

high efficiency transmitting valves, 
Harri , G l EIX 

22 Smith Charts demystified, G i les, 
GONXA & Harri , G l EIX 

Sutton Coldfield ARS 
Robert Bird, spirit.guide@hotmai l .co.uk 
1 ,  15, 29 Open net, 1 45.250MHz,  7 . 30pm 
8 ,  22 Club meeting 
9 Open net, 70.475MHz FM,  7 . 30pm 
23 D M R  open net, GB7FW sloVloca l2 ,  7 . 30pm 

Telford & DARS 
John, MOJZH, 0782 473 7 7 1 6  
3 Committee meeting a n d  GX3Z M E  OTA H F  
1 0  U nder a Fiver competition 
17 Bowls evening with LWVH Bowls C lub 
24 Winter projects 

Wythall Radio Club 
Chris,  GOEYO, 077 1 041 2819 
1 ,  10 80m Club Championships 
2 Morse class + free 'n' easy/U KAC 
5, 1 2 ,  1 9 ,  26 N ibbles N ight in the Shack 
7 C lub net, 145 .225MHz or G B3WL, 9am; 

RSG B 432MHz AFS contest 
9 Morse class + committee meeting 
1 4 ,  2 1 ,  28 Club Net, 145 .22 5 M Hz or G B3WL 
16 Morse class + the CAIRO i nterface scheme, 

Dr Pete Best, G8CQH 
23 Morse Class + Hamfest preparation 
29 Curry night at the Monsoon 

REGION 6:  NORTH WALES 
Regional Manager: Geri Lloyd Jones, 2WOLJC 

R M6 @ rsgb.org.uk (after 23 April 201 6) 

Dragon ARC 
Stewart, GWOETF, 07833 620 733 
1 HF DXing, 2WOCYM 
1 5  Propellants for cordite, MWOSEC 

REGION 7: SOUTH WALES 
Regional Manager: Jimmy Sneddon, MWOEQL 

RM7@ rsgb.org.uk 

Aberystwyth & OARS 
Ray, GW7AGG, 0 1 970 6 1 1  853 
1 1  Bui ld your own mag loop antenna,  

Simon, GW4NVN 
25 Net on 1 45.500 then 1 45.550M Hz 

REGION 8: NORTHERN IRELAND 
Regional Manager: Philip Hosey, MIOMSO 

R MB @ rsgb.org.uk 

Mid Ulster ARC 
Dave, muarc.secretary@yahoo.co.uk 
1 4  Youth members describe RSG B 

DXpedition trip 
16 Shack attack 

Next deadl ine is 28 Apri l 

May 2 0 1 6  

REGION 9:  LONDON & THAMES VALLEY 
Regional Manager: Tom O' Reilly, GONSY 

RM9@ rsgb.org.uk (after 23 April 201 6) 

Burnham Beeches RC 
Dave, G4XDU ,  0 1 628 625 720 
1 Why CW? G reg, G4EBY 
15 What comes in  the workshop, Steve, GOTAN 

Harwell ARS 
Malcolm, G8NRP, 0 1 235 524 844, 
1 1  Construction contest 

Reading & DARC 
Pete, G8FRC, 0 1 1 89 695 697 
1 1  G roup for Earth Observation and l ive 

reception of weather satell ite images, 
Francis, G7CND and David, G l MAL 

25 1 00 years of Reading weather, 
Roger Brugge, U n iversity of Read i ng 

Shefford & District ARS 
Paul, G l GSN,  0787 668 5827 
4 Test your rig, Bryan, MOBIK  
1 1  2 0 1 6  Construction Contest win ner 
1 8  Heritage Railways i n  the UK,  Richard Crane 
25 Royal Signals, pt 2, David, G8UOD 

Southgate ARC 
Mr K Mend u m ,  G8RPA, g8rpa@arrl. net 
10 The curve tracer, M i ke, MONOE 

REGION 1 0: SOUTH & SOUTH EAST 
Regional Manager: Michael Senior, G4EFO 

R M 1  O @ rsgb.org.uk 

Basingstoke ARC 
Peter, GOKQA, 0 1 2 56 414 454 
1 5  VHF radar, propagation and the ISS, 

Bob, MOKER 

Bromley & OARS 
Andy, G4WGZ, 0 1 689 878 089 
1 4 ,  28 I ntermediate course 
16 Operating award schemes 

Coulsdon ATS 
M i ke,  M l CCF, 020 8654 2582 
8 DXpedition to St Ki lda 

Crawley ARC 
John, G3VLH, 0 1 342 714 402 
24 The Birth of BBC Satel lite Outside 

Broadcasting, Malcolm, G3NZP 

Cray Valley RS 
Richard, G7GLW, 0783 1 7 1  5797 
18 Software defined radio, Richard ,  G8CDD 

Darenth Valley RS 
Mike, GBAXA, 0 1 689 856 935 
10 Radio on the a i r/social 
24 Audio even ing 

Darking & DRS 
David, M6DJ B ,  djb.abraxas@btinternet.com 
23 Bui ld a portable 2-ele 20m beam,  pt 2 ,  

Tom ,  G4DFA, Col in ,  MOGXV 

Echelford ARS 
John, G4GSC, 0 1 784 45 1 898 
1 1  The Role of Wireless Amateurs in WW 1 ,  

D r  E l izabeth Bruton 
24 TX Factor, Stuart, MOSAR 

Fort Purbrook ARC 
Graham, MOCYX, 0785 040 0 1 08 
26 Presentation on Clansman radio 

Around Your Region 

radcom @ rsgb.org .uk  

Hastings E&RC 
Gordon, 0 1 424 43 1 909 
24 AG M followed by bring your mystery th ing 

Hi lderstone R&EC 
Ian, M6WFI,  h ilderstoneclub@gmai l .com 
1 1  Natter n ight 
20- 2 1  TDOTA with Margate Brownies 
25 Ta l k  

Horndean & DARC 
Stuart, GOFYX, 02392 472 846 
4 Natter nighVsocia l  evening 
18 National Coastwatch I nstitution, 

Peter Buckley 

Horsham ARC 
Alista ir, G3ZBU, 0785 526 8666 
4 Big bombs, Wing Commander 

John Bel l  DFC M BE 
2 1  Fox h unt 
25 Social, Queens Head , Barnes Green 

ltchen Valley ARC 
Quintin, M l EN U ,  023 8078 7799 
12 Members forum 
26 Mechanical  typesetting, an engineering 

marvel, Quintin ,  M 1 ENU 

Southdown ARS 
Andy, M6GND,  0 1 32 3  486 924 
1 Super regenerative receivers 
1 ,  8 Net 9 .50am 145.275 F M ,  1 0.00am 

7 .035 cw 
3 Net 8 .30am 1 45.275 F M ,  9 .50am 

1 45.275 FM, 1 0 .00am 7 .035 CW, 
Hai lsham Shack CW 1 0 . 30am- 1 2 .30pm 
various bands & Cafe meet 1 2 .30pm 

6, 1 3 ,  20, 27 BHRS ,  1 2 .30pm, 
1 44.300MHz SSB, 1 45.500M Hz FM, 
5 1 .600MHz FM 

10, 1 7  Net 8 .30am 145.275MHz F M ,  
9.50am 145. 275MHz F M ,  l Oam 7 .035 
CW, cafe meet 1 2 .30pm 

15, 22, 24, 29 Net 8.30am 145. 275MHz 
F M ,  9 . 50am 1 45.275MHz F M ,  l Oa m  
7 .035 CW, cafe meet 1 2 .30pm , B H RS 
2 . 30pm 1 44.300MHz SSB, 
145 .500M Hz F M ,  5 1 .600FM 

Surrey Radio Contact Club 
John, G81YS, 020 8657 0454 
1 Propagation, M ike, GOJ M I  
4 ,  1 1 ,  1 8 ,  25 Net, 70.300MHz,  8pm 
5, 1 2 , 19, 26 Net, 1 45.350M Hz, 8pm 
7 ,  14, 2 1 ,  28 Net, 1 905kHz, 9.30am 
15 Chat & fix-it, John, G8MNY 

Worthing & DARC 
Al, MOOAL, information@wadarc.org.uk 
1, 8 ,  1 5 , 2 2 ,  29 2 m  net, 7 . 30pm 
3 On the air evening 
4, 1 1 ,  1 8 ,  25 40m net, l l am 
7 Sunday breakfast, 9am 
7 ,  14, 2 1 ,  28 80m net,  7 .30am 
10 Discussion even ing 
1 7  Presentation on Sussex 4x4 Response 

( MOSSX) by Dave, G40TV 
24 Club evening 

REGION 1 1 :  SO UTH WEST & CHANNEL ISLES 
Regional Manager: Pam Helliwell, G7SME 

R M 1 1 @ rsgb.org .uk 

Bristol RSGB Group 
Robin, G3TKF, robin@g3tkf.co.uk 
29 Recent developments in  digital ATV, 

Shaun,  G8VPG 
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Cal l ington ARS 
John, G4PBN ,  0 1 822 835 834 
3 Monthly club meeting 

Cornish RAC 
Steve, G7VOH, 0 1 209 844 939 
3 Com m ittee meeting 
4 Ma in  meeting 
18 Club evening 

Exeter ARS 
Nick, MONRJ, 0 1363 775 756 
2 GB3EX net, 7 .45pm 
8 V H F/U H F  propagation, N ick, MONRJ 
9 GB3EW net, 7 . 45pm 
1 6 ,  23 Net, 1 45.575MHz,  7 .45pm 
22 Early religious broadcasting, Matt, MOSBI 

Mid-Somerset ARC 
David, G8BFV, 0 1 749 670 085 
9 Latest TX Factor video 

Plymouth Radio Club 
David, 2 EODTC, d . beck123@btinternet.com 
9 AG M ,  ?pm 

South Bristol ARC 
Andrew, G7KNA, 0783 869 547 1 
4 A i r  Ambulance, Mark, 2 EOFKV 
1 1  Summits on the Air, Mart in ,  2 EOEUW 
18 DVD n ight 
25 Open house and on a i r  n ight 

Torbay ARS 
Dave, G6FSP, g6fsp@tars.org. uk 
5,  1 9  C lub night 
1 2  C lub night with business meeting 
26 AG M 

Weston Super Mare RS 
Pau l ,  G3SDH, g3sdh@btinternet.com 
1 ,  8, 2 2 ,  29 Natter night 
15 Autum n  rally p lanning 

EVENTS RO U N D U P  
REGION 1 :  SCOTLAND SOUTH & WESTERN ISLES 

Mid-Lanark ARS meets every Friday at 
6 .30pm i n  Newarth i l l  Com m u nity Education 
Centre, H igh Street, Newarth i l l .  The new 
web add ress is www. m l a rs .c lub and all a re 
welcome from people looki ng to sta rt out i n  
a mateur  radio to a l l  levels o f  l icence holders. 

REGION 3: NORTH WEST 

North West ARC, based at the Brooklyn Hotel, Green 
Lane, Bolton BL3 2EF meets every Wed nesday 
at ?pm in the upstairs function room. Equipment 
is avai lable for members to use and the club is 
a registered exa m centre. For more detai ls see 
www. nwarc.org. uk 

Furness ARS held a Question and Answers session 
where members asked questions to the floor, with 
the membersh ip fielding the answers as a group to 
encourage discussion and l ively exchanges. Questions 
ranged from antenna and rotator supports to suggestions 
for the best option for an HF antenna is a very small 
garden and with unfriendly neighbours. Other topics 
included grey line propagation, exam questions and 
VFOs. It was an entertaining and lively evening. 

Chester & DRS is taking part in an interclub quiz 
against Wirral & DRS at I rby Cricket Club on 27 
April at 8pm. 

May 2 0 1 6  

Yeovil ARC 
Rodney, MORGE, 0 1 935 825 791 
4 Mini talks 
1 1  A rotary converter, G 7LNJ 
1 8  Morse practice, G3MYM 
25 On the a i r  and comm ittee meeting 

REGION 1 2 :  EAST & EAST ANGLIA 
Regional Manager: R M 1 2 @ rsgb.org .uk  

Braintree & OARS 
John, M 5AJ B, 0 1 787 460 947 
1 Astronomy, M i ke, G8DJO 
15 Construction evening 

Cambridge & DARC 
David, MOZES, 0 1 353 778 093 
12 Surplus sale 
26 Foundation shack evening + TX Factor 5 

Chelmsford ARS 
secreta ry@gOmwt.org. uk 
2 Satellites, Steve, MOSHQ 
15 Ski l l s  n ight at Danbury Vi l lage Ha l l  

Colchester Radio Amateurs 
Stefan,  MOXLB, 0777 161  6676 
25 CW practice; what, how & why of QSLing 

Norfolk ARC 
Chris, GODWV, 0 1 603 898 678 
3 Fibre optics, Sonny, 2EOSYW 
1 0  I nformal 
1 7  To the moon and back, Sam ,  G4DDK 
24 I nformal I Bright Sparks 

Norfolk Coast ARS 
Steve, G3PND, info@norfolkcoastamateurs.co.uk 
4 Constructing balu ns 
1 1  Phased vertical antennas 
18 Satel lite operation 
25 Planning 2 0 1 6  events 

Around Your  Region 
radcom @ rsgb.org .uk 

South Essex ARS 
Terry, G l FBW, 0798 607 0040 
7 Canvey Radio and Electronics Ra l ly 

Thurrock Acorns ARC 
Gordon, 2 EOELI,  acorns@taarc.co.uk 
16 Con-fused-d? Steve, G4HXK 

REGION 1 3: EAST MIDLANDS 
Regional Manager: J im Stevenson, GOEJQ 

RM1 3 @ rsgb.org.uk (after 23 April 20 1 6) 

Lincoln Short-Wave Club 
Pam,  G4STO, 01427 788 356 
2 ,  9 ,  16,  23 U KCC 
4 C lub  net via G B3 L M ,  8pm 
6 Saturday surgery + G5FZ on the a i r  
1 0  The Sun's effects on propagation , 

Peter, MOEJ L  
1 1 ,  1 8 ,  25 Club net, 1 45.325MHz, 8pm 
13, 27 Shack activities + G6COL on the air 
15 Com mittee meeting 
17 Formal meeting 
20 Shack activities + G5FZ on the a i r  
24 Visit to Lincoln Astronomical Society 

Loughborough & DARC 
Chris, G I ETZ, 0 1 509 504 3 1 9  
2 Video n ight 
9 C lub net 
16 Open forum - QRP 
23 Practical evening 

Melton Mowbray ARS 
Brian, MOYBX, 0777 265 9622 
9 Software for hardware 

RAF Waddington ARC 
Bob, G3VCA, 0797 1 1 6 6250 
1 ,  8 ,  1 5, 22, 29 Club net, 1 45.325MHz,  8pm 

Castle Rushen H igh School is a secondary school located in  Castletown, Is le of Man.  For some years 
now the students have benefited from an active radio club. This year a further three students, a l l  from 
Year 7 ( 1 1  or 12 years old),  gained passes in their Foundation exams. They are now looking forward to 
getting on a i r  and are particularly keen to try a few contests . To get them started they have been lent 
dual band handhelds by local amateurs. CRHS radio club can often be heard on air (ca l l  MTOGLK) 
during its meetings on Monday afternoons and Thursday lunch times. If  you hear the station give them 
a cal l .  From left to right are Kai, M D 6 1 U H ,  Thomas, M D6TIS and Archie, M D6SNV. 
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REGION 4: NORTH EAST 

Bishop Auckland RAC is a loca l c l u b  for rad io 
a mateurs a nd prospective rad io a mateurs 
a l i ke with a m ixed a nd varied mem bership .  
Meeting on Th u rsdays at the  Stanley Crook 
Vi l lage H a l l ,  everyone is welcome. The c lub  
has  a fu l ly  operational shack and there 
is a sepa rate a rea where members can be 
i nvolved in rad io construction,  read ing or 
j ust chatti ng. Tra in ing is provided by T im,  
M OACV and Bob ,  GOOCB. 

Denby Dale ARS held a construction evening 
bu i ld i ng traps. Most mem bers used kits 
purchased from Sota bea ms to make ? M Hz 
traps to use as the basis for a W3DZZ 
a ntenna .  These were easi ly constructed and 
tested with the i ncl uded instruction,  and 
some a re a l ready in  regu lar  use. The second 
meeting of the month was a guess the 
object event. Various electronic components 
from modern S M D  to more elderly spark 
gap em itters were d isplayed . A particu larly 
interesting selection of valves was one of the 
h ighl ights. 

REGION 7: SOUTH WALES 

Risca & OARS is celebrati ng 
the 40th member to join the 
club si nce it started 5 years 
ago. R icha rd H a l l  was closely 
fol lowed by the 4 1  st new 
mem ber, Chris Doody. R ichard is 
shown here with c lub  cha i rma n 
Cl ive, GW6J PC, and other 
mem bers. 

REGION 8: N O RTHERN I RELAND 

Oliver, M6EUB,  a member of the RSGB Youth Committee, attended Stockton & DARG with ORM Ian,  
G7MFN and gave a ta lk on the role of the Youth Committee. 

Mem bers of Houghton-le-Spring ARC attended 
the South Shields Voluntary Life Brigade's 1 50 
year ann iversary using the cal lsign G BOVLB 
from the watch tower. Participants inc luded 

George, M5GHT, Ken, M6ELL, Ern ie, M5ERN,  
Tom (Chairman of the museum),  Tom, MOHYE 
and Scott, MOMCN . A good day was had with 
plenty of HF contacts. 

In May, Bangor & OARS wil l  have a ta lk on PSK3 1 data mode by Dr Harry Squance, Gl4JTF. Due to the upcoming election they have a change of venue to 
Hami lton House, Hamilton Road, Bangor for this meeting on 5 May. The club had 1 5  happy Foundation and 1 I ntermediate licensee, along with instructors, 
at the recent course. Thanks to Myles, GIOVTS for the photo. 
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REGION 9: LONDON & THAMES VALLEY 

Twenty four l st Deddington Scouts, with two Leaders, undertook the Scouts Electronics badge run 
by the members of Banbury ARS. The course was run over two evenings, the first being basic theory, 
recognition of components and use of a multimeter and the second was construction of electronic 
kits. Thanks to Frank, MOBJ N ,  Geoff, MOGUF, John, M l CNJ , Daniel, 2 EOCZN,  Scott, M6SKH, Paul ,  
G l BZM, Ron, G8DCX and Tom, MOTIH. 

At Verulam ARC's AGM ,  the club Chairman David, G4HHJ, announced that the club was granting John 
Welsh, GONVZ (right), honorary membership in recognition of the outstanding service he has given 
over very many years. John has made a major contribution by writing articles for the club's monthly 
newsletters explaining, in simple terms, the complexity of a wide range of subjects. Many of the articles 
have also appeared in RadCom . John also received the Chairman's Deserving Member award. 

REGION 1 O: SOUTH & SOUTH EAST 

Every yea r Hi lderstone Radio Club puts on a specia l  a mateur 
radio station as part of the SOS Rad io Week at the Margate 
Lifeboat Station. London Array kindly sponsored the c lub and 
the photo shows their Publ ic Relations Manager, Ga i l  Lewin ,  
presenting the £200 cheq ue to c lub  member I an  Lowe, who 
is a lso the Deputy Launching Ma nager at M a rgate Lifeboat 
Station. The c lub  conti n ues to su pport Wellesley House 
school in  preparation for their amateu r  radio contact with 
Tim Peake on the I nternational Space Station. The pupi ls 
l istened to Tim l ive using handheld radios as he replied to the 
q uestions from Norwich schoo l .  They can't wait for their turn I 

REGION 1 1 : SOUTH WEST & CHAN NEL ISLES 

M ike, M 1 DPB gave Thornbury & South Gloucestershi re 
ARC a very i nteresting a nd fasci nating i nsight i nto radio 
restoration a nd the steps he takes in re-commissioning 
equipment after many years on a shelf (or worse, in a 
b in ! ) . At another meeting, Peter, G40ST gave a very 
enl ightening a nd honest reflection of his experiences 
of forecasti ng and some very useful l i nks to explore 
regardi ng forecast software. Links and sl ides from the 
talk can be found at www.tsga rc. u k  a nd search lecture 
notes section. 

REGION 1 2 :  EAST & EAST ANGLIA 

The M a rch meeting of the South Essex ARS had two guest 
spea kers: Rol a n d ,  M O B D B ,  Cha i rman  and Cou ntry Contro l ler  for 
Essex RAYN ET, and Steve, M l ACB,  RSG B Region 1 2  M a nager. 
Roland 's ta l k  h ighl ighted the world of RAYN ET orga n isations across 
the U K ,  as wel l as some of the ach ievements of the Essex RAYN ET 
tea m .  Steve gave a n  overview of the RSG B's activities, a n  u pd ate 
on recent developments a nd a summary of h is  experiences of being 
at the first T im Peake I SS contact i n  St Albans.  Steve was joi ned 
by the two D R M s  for Essex, Keith ,  G3WRO and Vic, G 6 B H E .  The 
photo shows the RSG B tea m :  Keith , G3WRO, Steve, M l AC B  and 
Vic,  G 3 B H E .  

May 2 0 1 6  

Around Your Reg ion 

Edgware & OARS would like to congratulate 
the club's most recent Foundation success, Yu 
Law. He is awaiting his callsign but was able to 
conduct his first QSO at an On The Air meeting. 
Thanks to G4RNW for the photo. 
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In  support of Romford 's YMCA, members of Essex H a m  were active using GB4TSE 
to raise awareness of the homeless. Sleep Easy 2 0 1 6  saw supporters designing 
their own cardboard boxes to sleep in, followed by a night in the freezing cold. 
The event raised over £4,500. Several YMCA supporters sent greetings messages 
to explain what was behind the event and deputy Mayor of Havering Borough 
Council, Phi l ippa Crowder, was able to get her first taste of amateur radio. 

Norfolk ARC ran two displays for National Science Week. The first was at a 
science fair at CNS School in Norwich, where NARC meets every Wednesday. 
As well as a demonstration HF station using G4ARN,  youngsters were able to 
try their hand at sending Morse code, decoding SSTV signals and seeing how 
radio waves can i l luminate incandescent and fluorescent light bulbs without 
wires. Contact was also made with Norwich's twin City of Koblenz in Germany on 
40m and with NARC's second science week display two mi les away at Norwich 
Cathedral via 70cm. The Cathedral display included Morse and audio waveforms 
demonstrations, plus radio reception on a crystal set and a medium wave and Top 
Band receivers. The team were also able to listen into the 40m Koblenz contact, 
despite the cathedra l's six-foot thick walls. 

Peterborough & DARC held a Buildathon building a crystal set with a difference - it 
had a valve, d iode and opamp: a 4 band Poldhu radio kit from Poldhuradiokits.co.uk 

REGION 1 3: EAST M I D LANDS 

Thurrock Acorns ARC orga nised another successfu l Essex 2m 
Activity Day. These events a re designed to  encou rage more on-a ir  
activity across the county. C lub members operated FM, SSB, SSTV 
and CW stations making over 40 contacts duri ng the 4-hour event. 

Harlow & DARS enjoyed a ta l k  from Essex RAYNET given by 
Roland,  MOBDB and Pa u l ,  M O LO M .  At the end of the ta l k  the 
c lub  made a donation to towards RAYN ET's activities. 

At the end of Apri l ,  Chelmsford ARS celebrates its 80th anniversa ry. 
The inaugu ra l  meeting in 1 936 was organised by La u rie, G6LB 
who ran a Gents Outfitters in the H igh Street. He placed an 
a nnou ncement in the District 1 4  (Eastern) Section of the RSG B 
T&R Bulletin and the first meeting was held at the home of Lou is 
Varney, G 5RV, with 1 1  a mateu rs attending from the immediate 
a rea a long with a further 1 5  from the Southend-on-Sea G roup. 
S i nce those early days the club has gone from strength to strength 
a nd these days has a membership wel l  over 1 00.  

Brai ntree & DARS started the month off with the a n n ua l  Rig C l in ic .  
Once aga i n ,  Dave, GODEC brought a long h is  test gear so that 
mem bers could have their radios checked. Tests and adj ustments 
were made to a l ign ment, deviation and power. RSG B O R M ,  Keith , 
G3WRO came to the meeting and introduced h imself. 

Fol lowing the election of the officers at Thurrock Acorns ARC's 
AG M ,  the focus of the evening moved to a short presentation 
given by the ORM, Keith Haynes. Keith d iscussed the cha nges 
that have occurred in a mateur  radio i ncluding the a rrival of 
space exploration and the i m pact that has had on the a mate u r  
radio com mun ity. He a lso expla i ned how h is  role at t h e  RSG B i s  
designed to su pport the radio cl ubs i n  Essex. 

Chelmsford ARS was at Sandford M i l l  su pporting thei r  British 
Science Weekend event. Despite the weather, stations were set 
up outside as well as in the 2 MT Writtle Marconi  H ut .  And rew, 
GOI B N ,  Ol iver, MOWAG and Carl , G3PEM set up the H F  station. 
An issue with h igh SWR was tracked down to a broken feeder l i ne  
outside and q u ickly rectified . Andy, G 7TKK demonstrated a PC 
and RTL-SOR dongle for tracking a i rcraft by receiving their ADS-B 
signals. 2m FM performed wel l  with contacts out to Norfolk being 
the furthest. 

Norfolk Coast ARS has continued with its popu la r  format of 
Teach-in - Eduardo, MOKEK and Peter, G4NTN i ntroduced the 
mem bers to the Wea k Signa l Propagation system WSPR and 
gave a very effective demonstration. Mem bers have continued 
with various other projects inc lud ing the restoration of the c lub's 
H RO receiver and the construction of ba l u ns & chokes and the 
construction and testing of earth current meters. 

Congratu lations to Roy, M 6G KZ ,  Rob, M6DQI , Da ngl is ,  M 6 U RA ,  
M a rtynas,  M6KVS, Ti m ,  M 6 KYS and N ick ,  M 6 Z B P, a l l  o f  whom 
( ind icatively) passed the I ntermediate exa m with Laughton 
& Epp i ng Forest ARS. The course was led by John ,  GSDZH 
ass isted by Derek, M OXDC and Ron,  G6LTT. Dave, G3ZXF kept 
the tea and coffee flowing a nd provided exa m i nvigi lation . The 
club was recently enterta i ned by an i nterest ing lecture entitled 
I ntrod uction to the Raspbe rry Pi by Peter, GODZB ,  who has  
had to  cha nge this lecture countless t imes to  keep u p  wi th  the 
re lease of new Pi models !  Peter donated a n u m ber of Pi related 
items to the c lub  raffle ,  i nc lud ing a Pi Zero. 

Ada m ,  M 6 0 LT passed his Foundation exa m ,  becoming the fi rst 
successfu l candidate to sit a n  exam ination held by South Kesteven 
ARS. Foundation and I ntermediate tra i n ing courses and exa m i nations 
at a l l  levels a re plan ned for the nea r future. SKARS held severa l 
construction workshop eveni ngs for its mem bers i ncluding those 
who wish to progress to the i r  I ntermediate l icence. Several young 
members attended a long with cadets from the Gra ntham 47 F ATC . 
Ala n ,  GOBXU put together a kit for a practice Morse osc i l lator. The 

s imple kit was constructed on stripboa rd and was designed to be fitted 
i nside a n  inexpensive extension speaker a nd powered by a 9V battery 
with a push button and socket for an external Morse key. When the 
kits a re complete SKARS wil l  hopefu l ly begin a Morse tra i n ing course. 

A ta l k  was given by Steve Tu rner on the use of radio telemetry with in  
falconry to  the  members of  RAF Waddi ngton ARC. The c lub  would 
l i ke to tha n k  him for his t ime and the effort put i nto the presentation. 
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LAM COM M U N I CAT I O N S  LTD 

0 1 226 361 700 
0 1 9 1  6040255 
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YAESU 0 
I C O M  KENWOOD 

Yaesu FT-81 7ND 
£439 . 95 

FTM-1 00DR £299 . 95 
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FT-DX-5000 Series 
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lcom IC-7700 £4997.95 

FT-2DR 
£349.95 
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FT-DX-3000 £1727.95 

TMV-71 £299. 95 

ln aid of Th e  LAM F EST In aid of 
@@@ Barnsley's HAM Rad i o  Ral ly ®@@ YORKSHIRE --�= ,......��:r-;;:;::;; 
AIR AMBULANCE S u nday 1 5th May 20 1 6 YORKSHIRE 

AIR AMBULANCE 
Registered Charity No. 1 084305 Registered Charity No. 1084305 

Doors Open 1 0:00am - 4:30pm 
Building 21, Elsecar Heritage Centre, Elsecar, Barnsley, S7 4 BHJ 

RIGEXPERT AA-600 . . . .  £539.95 
RIGEXPERT AA-1 70 . . . . .  £379.95 
RIGEXPERT AA-54 . . . . . . .  £274.95 

PR0-7..CALL 
PRO-SET·ELITE-6 .. CALL 
PRO-SET-IC .. CALL 

Maldol Fox HS-727 ··=i-
Frequency:2mnocm Gain 
9,5dBi/2m and 1 1 , 1 5dBinOcm M Id. 1 Gain 1 2dB Power 50 Watt FM il 0 
lmpedanz: 50 Ohm Boom length ca. 1 1 30 m m  
Longest Element: ea. 1 0 44  m m  

£S9 95 Connector 50-239 Mast 25-43mm 
• 

Weight: ea. 850g Polarisation: 

D-Original 
DX-eN-N SWR 

meter and 
wattmeter of 

1 .8- 1 90 MHz I 
1 30-525 MHz 

£99.95 

0-0riginal 
DX-CN-200 
SWR meter 

and wattmeter 
of 1 .8-190 

MHz 
£79.95 

Telecom SX-40 
SWR meter and 

Wattmeter. 
1 45-525 MHz 

£44.95 

Telecom 
SX-20 SWR 

meter and 
Wattmeter. 

1 .8-200 
MHz 

£44.95 • Noise 
Cancellation 
Products 

� ELECTI!OlllCS 
LOG AT- 1 000 Pro . . . . . . .  £479 .95 
LOG AT-200Pro . . . . . . . . . .  £21 9.95 
LOG AT-600Pro . . . . . . . . . .  £299.95 
LOG Z-100 . . . . . . . . . . . . . . . . . .  £ 1 39.95 
LOG Z-8 1 7  . . . . . . . . . . . . . . . . . .  £ 1 24 .95 
LOG Z- 1 1  Pro . .. . . . . . . . . .. . £ 1 59.95 

MFJ 
MFJ-971 . . . . . . . . .  £ 1 24.95 
MFJ-949e . . . . . . . £ 1 99.95 
MFJ-969 . . . . . .. . . £21 9.95 
M FJ-9938 . . . . . . .  £259.95 
MFJ-945e . . . . . . . £ 1 39.95 
MFJ-269 . . . . . . . . .  £379.95 
MFJ-2598 . . . . . . . £279.95 

a b1!!�.Q 
he new bhi 'DESKTOP' DSP noise NES1 0-2 MK3 

!! APPROVED 
•- 1 2  MONTHS ::::» WARRANTY cancelling base station speaker 

1 79.95 
£ 1 09 .95 

MYHAM HVU-8 

MYHAM HVU-8 

Multiband Vertical. 

£299.95 

0 
I C O M  

KENWOOD 
YAES U 

LAM Communications Ltd. I 52 Sheffield Road I Hoyland Common I Barnsley I South Yorkshire I S74 ODO I UK 
Shop Opening Times - M o n  t o  Fri : 0930 hrs - 1 700 hrs I Sat : 0930 hrs - 1 600 hrs E&OE 



Classified Ads 

For Sale 

FIBREGLASS TUBE 

High strength tube, square box, rod, and other 
sections all from stock in 6m lengths. Engineered 
Compositions, Chester. Tel :  01 244 676000 
e. barbara@engineered-composites.co.uk 
www.engineered-composites.co.uk 

SI NOTEL UK - AUTHORISED U K  

i mporters of Baofeng & TYT handhelds, Xiegu 
X l 08G HF transceivers. Accessories, anten
nas and more. www.sinote l .co.uk,  0 1 926-
460203, sales@sinotel .co .uk  

CTCSS ENCODER AND DECODER KITS, 

DTMF Kits and Modu les, PIC M icrocontro l ler 
Development Kits. www.cstech .co.uk 

M ICROPHONES & ACCESSORI ES. 

Replacement microphones for a wide range of 
transceivers. Cables for Hei l  and studio m icro
phones, headsets and m ixers, adapters, PTT 
switches and replacement curly cords. DTM F  
m icrophones for echol ink .  For these and more 
great items go to www.technofix.co . u k  

MASTRANT G U Y  ROPE 

Ropes, Pu l leys and accessories - fu l l  range in 
stock for i mmed iate del ivery! 
www.nevadarad io.co.u k  telephone N EVADA:-
02392 3 1 3090 

KENWOOD TS-990S 

Ex d isplay but as new, with 2 year warranty 
£4995 or Part X avai lable,  Nevada tele
phone: 02392 3 1 3090 
www. nevadaradio.co. u k  

KENWOOD TS-590-SGE 

Ex d isplay but as new, with 2 year warranty 
£ 1 1 59 . 95 or part X ava i lable, N EVADA tele
phone: 02392 3 1 3090 
www. nevadaradio.co .uk  

Computer Software 

SO CONTEST LOGGER - EISDl .COM 

Fast, s imple,  effective, rel iable. Supports a l l  
RSG B H F  contests. €20 

AMATEUR RADIO ELECTRONICS: 

Home Study Software, Apps & eBooks £ 1 .95 
www.eptsoft.com/HomeStudy 

Aerials Miscellaneous 

MOCVO ANTENNAS ALL UK STATIONS - CALL IN ON OUR 
For a l l  your  amateur  radio antenna needs. Fu l l  ' M lCRA' CHRISTIAN N ETS! 
detai ls  at: www. mOcvoantennas.com WACRAL welcomes a l l  amateurs to our 

WESTERN H F  10 

67ft wire d ipole 1 60-6m, full details lookup 
mObzi at: www.qrz.com buy direct: mObzi@hot
mail.co.uk or 0774833 1 458 reviews at: 
http://gOkya . blogspot.com/20 1 0  _ 08 
_Ol_archive.html or http://www.eham. net/ 
reviews/detail/9424 

G4TPH MAGLOOPS BACK IN PRODUCTION. 

Sunday morn ing 'GOOD N EWS' N ETS, now at 
0730-0830AM on 3 747 Khz and,  aga i n ,  at 
2pm on 3 747or 7 1 47 Khz. Our 2m SSB net 
at 3pm is held on l 44.205.  Or, do join us on 
Wednesday evenings at 9.30pm, 3747 Khz , 
for nationwide Christian fellowsh ip  and relaxed 
chat. See www.wacra l .org for more net info 
and WACRAL deta i ls  or j ust cal l  G40PP on 
0 1 622 746650 or g4opp@wacral .org 

Remote tune and manual tune models for VI NTAGE FIREWORK COLLECTOR 

40m through ! Orn .  Deta i ls  at www.g4tph.com will pay cash and collect from anywhere call Tony 
- 07956 506300 Licensed explosive storage 

QUAD BAND COLINEARS. 

1 0/6/2/70 Quad band 2 .5/2 . 5/3 . 5/5 . 5  dbi  
ga in  only l . 2 m  length £59.95 ea 6/4/2/70 
Quad band yes I nc ludes 4m, 2 . 5/2 . 5/3. 5/5 . 5  
dbi  ga i n  l . 2 m  length £59.95 e a  2/70 D u a l  
band 3 . 5/5. 5  dbi ga in  1 . 1  m length only 
£35.00 ea Website: m i rfield-electronics.co. u k  
Ema i l :  mart in.stokes@hotmai l .com or · 

Tel :  0782 5549430 

' Wanted 

VINTAGE RADIO & VALVES WANTED 

national  cash settlement for s i lent key, shack 
clearouts 07552 678725, 
vintagerad io@btinternet.com 

Cards & Design 

QSLERS SPECIAL OFFER 

1 000 ful l  co lour both sides qsl cards £45 
plus postage. 07720 580968 
www.QSLers .co .uk  

LOW COST AND HIGH QUALITY QSL CARDS 

By LZ lJZ QSL PRINT www. LZ lJZ.com 

QUALITY QSL CARDS 4 colour cards from 
£34/1 000. For samples /enquiries /easy pay
ments contact Charles M00XO, 60 Church 
Hi l l ,  Royston,  Barnsley, Sth Yorks S 7 1 4NG ; 
Tel 07900 50077 5  Emai l  
charles.wi lmott@mOoxo.com/ 
Web www. ux5uoqsl .com/ 

PAFOS, CYPRUS. 

Pafos, 2 bed vi l l a .  S imple HF station 300m 
ASL. www.domsvi l la .co. u k  

Equipment 

REPAIRS TO RECEIVERS, TRANSM ITTERS 

New/Old, valve/transistor. Ca l l  07903 023437 
for deta i ls :  www.kent-rigs.co.uk 

RELIABLE REPAIRS 

For a l l  amateur and vintage equipment. 
Professional service, reasonable rates. Cal l :  
07500 474225 
E: radiorepairs@btconnect.com 

Classified advertisements 58p per word (VAT 
inc.)  with a minimum of 14 words £8. 1 2 .  
A l l  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 

Advertising. All display and c lassified 
advertising enquiries (except Members' 
Ads, which go to memads@rsgb.org.uk) 
should be sent to: Chris Danby, GODWV, 
Danby Advertising, Fir Trees, Hall  Rd, 
Hainford, Norwich, Norfolk N R l O  3LX 
Tel/Fax 01603 898 678 
e-mail adsales@rsgb.org. uk 

ACCESSORIES AMATEUR RADIO COMMERCIAL / PMR RADIO AVIONICS MARINp RADIO RECEIVERS / SCANNERS ANTENNAS 

Martin Lynch &., Sons .Ltd. , 

Wessex House. Drake Avenue 

Staines. Middlesex TW1 8 2AP 
Web: www.HamRadio.uk 
E-mail: sales@hamradio.uk 

OPENING HOURS 
Monday to Friday: 8.30am to Spm 

Saturday: 9.30am to 4.30pm 

Tel: 0345 2300 599 
lnt'. No: +44 1 932 567 333 

You are 
invited to 
Martin's 

60th 
Birthday 
Bash on 

Saturday 
l lth June. 

Put this 
ttate 

in your 
diary Er 

come ana 
help the 
Ola Boy 

celebrate! 



Business Cards 

UANTE N NA 
A l p h a  A n t e n n a  

The World Famous S9 Antennas 
Loops/Transportable/ Mobile 

www. AlphaAnte n n a . com 

UK & EU Original Man ufacturer 

www.g3txq-hexbeam.com 
Call Ant MW0JZE on - 01 554 749 630 

UK's MOST EXPERIENCED SERVICE CENTRE 

<Castle Q;Iertronics 
. Unit 2 Village Workshops, Talerddig Road, 
•0 Llanerfyl, Nr Welshpool, Powys, SY2 1 OAS 

We have a comprehensive workshop, fully equiped with modern radio test sets and 
spectrum analysers, along with 25 years e�perience in all the main manufacturers. 

Tel�fs����ofv�u� sgJiz��p,!��!80 
•ALINCO ?c M YAESU KENWOOD 

RIGOL 
WWW.RIGOL-UK.CO.UK 

' 

high performance 11ghtwelgh1 antennas 

YOUR FIBREGLASS ANTENNA SPECIALIST 
PORTABLE & HEAVY DUTY YAGIS (10 • 28 MHZ) 

40 • 60 • 85FT TELESCOPIC FIBREGLASS POLES 

WWW.SPIDERBEAM.NET 

R&Q .. &ommunications'l l!tdl 
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 
1 Tel :  01 685 870425 Fax: 01685 876 1 04 : 
1 Sales@sandpiperaerials.co.uk 1 1 www.sandpiperaerials.co.uk 1 
· - - - - - - - - - - - - - - - - - - - �  

N "' � SOR receivers, 
Pnlllllnu 4'� transceivers, 
uuui1u J anten nas and lhlla88 multicouplers 
www.crosscountrywi reless.net 

Tel :  01 204 410626 
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Rad Corn 
NOTICES TO READERS. © Radio 
Society of Great Britain, 2016. All rights 
reserved. No part of this publication 
may be reproduced, stored in a retrieval 
system, or transmitted in any form or 
by any means, electronic, mechanical, 
photocopying, recording or otherwise, 
without the prior written permission of 
the Radio Society of Great Britain.  

ERRORS AND OMISSIONS. Whilst 
the Radio Society of Great Britain (the 
publisher) takes all reasonable care 
in the production of RadCom, we can 
accept no responsibility for errors, 
inaccuracies or omissions contained 
within the magazine or any subsequent 
loss arising from any use thereof. 
Reliance placed on the contents of 
RadCom is at the reader's own risk. We 
urge any reader to take al l  precautions 
appropriate to avoid any loss or damage 
to equipment and ensure the personal 
safety of themselves and others when 
using material contained in RadCom. 
It should be also noted that patent or 
copyright protection may exist in  relation 
to any items within this magazine. The 
RSGB does not accept any responsibility 
for failing to identify any such patents, 
copyright or any other protection. Readers 
are also reminded that the use of radio 
transmission and reception eQuipment 
(including scanning) is subject to 
licensing and the erection of external 
aerials may be subject to local authority 
planning regulations. 

ADVERTISEMENTS. Although RSGB 
staff and the staff of Danby Advertising 
(its Advertising Agent) take reasonable 
precautions to protect the interests of 
readers by ensuring as far as practicable 
that advertisements in the pages of 
RadCom are bona fide, the magazine 
and its publ isher, the RSGB, cannot 
accept any undertaking in respect of 
claims made by advertisers, whether 
these advertisements are printed as part 
of the magazine, or are in the form of 
inserts. Under no circumstances will the 
magazine accept liability for non-receipt 
of goods ordered, late delivery, or faults 
in manufacture. Legal remedies are 
available in  respect of some of these 
circumstances, and readers who have 
complaints should address them to 
the advertiser or should consult a local 
Trading Standards Office, or a Citizens· 
Advice Bureau, or their own sol icitors. 
The publishers make no representation, 
express or implied, that equipment 
advertised conforms with any legal 
requirements of the Electro 
Magnetic Compatibil ity $ 
Regulations 1992. Reader & 
should note that prices 
advertised may not be 
accurate due to currency R S G B 
exchange rate fluctuations, rn 
or tax changes. -;:" 

H F  F-Layer Propagati on  Pred i ct ions for May 201 6 
Compi led by Gwyn Wil l iams, G4FKH 
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Key: The figures represent approximate S-meter readings, whi lst the colours represent expected c i rcu it 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 RSGB Propagation Studies Committee provides propagation predictions on the i nternet at 
www.rsgb.org.uk/propagation/index.php. An i nput power of l OOW a nd a d i pole aerial has been used in the preparation of these predictions; therefore a better equ ipped station should expect 
better results. The predicted smoothed sunspot numbers for May, June & J u ly 2 0 1 6  are respectively (S IDC classical method - Waldmeier's standard) 4 7 ,  44 & 41 and (combined method) 59, 
57 & 56 . The provisional  mean sunspot numbe r  for March was 54.9.  The dai ly maxim u m / min imum n u m bers were 1 1 1  on 4 M a rch and 16 on 31 March .  



Special  Offer 
For new amateur rad io l icense holders 
obtained in 20 1 6. 

Purchase a new Kenwood amateur radio 
and get a free pai r of headphones. 

Purchase a new Kenwood radio from one of our authorised dealers below and claim your free pair 
of Kenwood headphones. H ead phone model depends on which Kenwood rad io is purchased as per below. Offer 
avai lable ti l l  December 201 7 .  Terms and condit ions apply. Please v is it www. kenwoodcommun ication s . co. u k/comm/tcs/ 

Purchase a TS-9908 , 
TS-590S G ,  TS-2000E or 
TS-2000X and get a free 
pair of KH-KR900 Kenwood 
on-ear headphones. 

Pu rchase a TS-480HX, 
TS-480SAT, TM-D7 1 0G ,  
TM-D7 1 0E, TM-V 7 1  E or 
TM-28 1 E and get a free 
pair of b lack KH-SR800 
Kenwood i n-ear sports 
headphones. 

Send us the fol lowing i nformation via emai l or post: 

Purchase a TH-F?E or 
TH-D72E and get a free pair 
of KH-CR500 Kenwood in
ear  headphones. 

Pu rchase a TH-K20E or 
TH-K40E and get a free pair 
of HA-FX5 JVC G U MY Plus 
headphones 

Name: _____________________ Callsign : _________________ _ 

Month and year license obtained : __ _ ___ Model No/Serial No _________ _ 

Dealer pur.chased from:  ___________________ _ Purchase date: ___ _ __ 

For the attention of: Mark Haynes, MODXR, Area Sales Manager, JVC Kenwood U . K . Ltd ,  1 2  Priestley Way, London 
NW2 ? BA. Emai l :  mark. haynes@uk.jvc kenwood . com 

Jaycee Electronics Ltd 
20 Woodside Way 
Glenrothes 
Fife, Scotland 
FY7 5DF 

Tel :  01 592 756962 
Emai l :  jayceecoms@aol .com 

Waters & Stanton Ltd 
Spa House 
22 Main Road 
Hockley, Essex 
SS5 4QS 

Tel :  01 702 206835 
Emai l :  sales@wsplc.com 

LAMCO 1!·3ffJIBil;+,jfi111111Wtiiiellf.iilH 
LAM Communications Ltd 
52 Sheffield Road 
Hoyland Common 
Barnsley, South Yorkshire 
S74 ODQ 

Tel :  01 226 361 700 
Emai l :  sales@ hamradio-shop.com 

ML&S Martin Lynch & Sons Ltd 
Wessex House, Drake Avenue 
Staines 
Middlesex 
TW1 8 2AP 

Tel :  0345 2300 599 
Emai l :  sales@ hamradio.co.uk 

� RADIOWORLD 

Radioworld 
42 Brook Lane 
Great Wyrley 
Walsal l ,  West Midlands 
WS6 6BQ 

Tel :  01 922 41 4796 
Email :  sales@ radioworld.co.uk 

NEVADA® 
Nevada Radio 
Unit 1 Fitzherbert Spur 
Farlington 
Portsmouth, Hampshire 
P06 1 TT 

Tel :  02392 31 3090 
Emai l :  sales@ nevada.co.uk 

Moonraker (UK) Ltd 
Cranfield Road 
Woburn Sands 
Buckinghamshire 
MK1 7 SUR 

Tel : 0 1 908 281 705 
Email: sales@ moonraker.eu 

KENWOOD 
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FREE MEMBERS' ADS OF UP TO 40 WORDS 
Email Members' Ads to memads@rsgb.org.uk. I ncludeyour 
name, callsign, phone number, email address and location(not 
counted in the 40 word limit). Optionally, attach your own photo 
(min res 800 x 600). Max 1 ad per Member per month; other 
terms & conditions also apply (see tinyurl .com/MemAdslnfo). 

FOR SALE 

50+ YEARS OF RADCOM, 1 960 - 201 1 with 
1 975 - 1 979 in  bound volumes. No charge but 
prefer not to split and buyer collects. Club l i brary 
maybe? Also QST 2005 - 20 1 2 .  Peter Hart ,  
G3SJX ,  0 1 420 562 914,  peter@g3sjx.freeserve. 
co. uk (near Alton, Hampsh i re) . 

ARRL HANDBOOK, 68th edition ( 1 99 1 )  and ? l st 
edition ( 1 994); either one free on col lection . David 
Rollo, david . rollo673@btinternet.com (Glasgow). 

BUDDIPOLE W3BP inc TRSB (2009), 6m Yagi kit, 4 
long whips, c/poise wire adaptor & wire, mast guying 
kit, VGC, £450. Yaesu FT-897D with internal PSU ,  
TXCO, Col l ins 500Hz, LDG AT-897 auto ATU £650 
(20 1 1 ) .  Palstar BT1 500A tuner, £500 (2014) .  Col in ,  
MOXED, 0 1 227 904 492 (Canterbury). 

CUSHCRAFT A3S triband bea m ,  boxed to go, 
£ 1 00.  M FJ-259C H FN H F  analyser in box, VGC, 
£ 1 25 .  Daiwa NS-660P SWR I PWR meter, £30. 
lvor, G4YIT, 0 1 733 840 268 (Ma rch ,  Cambs). 

CUSHCRAFT MA5B M I N I  BEAM 20 I 17 I 15 I 1 2  
/ l Om antenna new sti l l  i n  original packing £350 
ONO plus post and packing or inspect and collect. 
Reason for sale: antenna too large for QTH. James, 
GOG FY, 0208 689 5 1 49 (Croydon) .  

DRAKE TR?,  PS?,  SP75,  RV? , MS?,  L75 ,  
extender boards. A l l  GWO, some user I techn ical 
manuals.  £ 1 350 ONO. Yaesu FL-7000 H F  
a m pl ifier, uprated a n d  GWO, £ 1 300 ONO. Yaesu 
FL-2 1 002, serviced, new valves fitted , £500 
ONO. Brian Brown, GWO P U P, 02920 832 253, 
gwOpup@aol .com (Caerphil ly, S Wales). 

EDDYSTON E  EA 1 2  amateur band radio. I n  
excel lent condition, working very wel l ,  very wel l  
cared for. N o  mods, extremely clean .  Buyer to 
collect, try, pay and sadly take away. £385 
(no offers). Robert, G41 HT, 0 1 285 84 1 203, 
robert@riddington. me. u k  (Tetbury). 

EDDYSTON E  COM M U N ICATION RECEIVER 
model EC l O  m k  2, £45, col lect or plus £7 p&p. 
Alex, G4P2X, 0797 985 5243 ( Fingringhoe). 

ELECRAFT KX3, £950, as new, with hand m ic ,  
roofing filters, ATU and Peli case. ELECRAFT K2,  
£575,  with hand mic ,  SSB,  ATU ,  noise blan ker, 
audio filter and Peli case. YAESU FT-8 1  ? N D ,  
£350. Contact me for fu l l  deta i ls a n d  pictures. Alan 
Tapster, M O M M E ,  0785 486 6433,  
atapster@btinternet.com (Stockton-on-Tees) .  

EXPLORER 1 000 b y  Linear Amp UK.  Two x 
3-5002. No fau lts and in dai ly use - demo with 
pleasure. Collect only, as it weighs 35kg. £550, 

no offers. John, G4XBE,  0 1 6 2 1  828 590, 
johng4xbe@hotmai l .co .uk (Ma ldon, Essex) .  

FAR N ELL S IGNAL GENERATOR PSG520 with 
maintenance handbook. FM/AM l OM Hz - to 
520MHz. Racal Dana frequency meter U H F  99 1 6 ,  
l OkHz to 520MHz. Racal Danna modulation meter 
9009 FM/AM/CW. All items £90 good working 
order local pickup on ly. Gordon King, G3XTH, 
0 1 273 843 276, graking@ta l kta lk . net 
(West Sussex). 

H EATH ERLITE EXPLORER l kW HF l inear 
ampl ifier. Robust 2 x G l ? BT valves with spares 
available. Fitted with GM3SEK Triode Board fu l ly 
installed to provide control and protection. £595 
ono. Collect or ship (35kg) at cost. Bernard, G3S H F, 
07749 837 621  (Stockport). 

ICOM IC-7400 H F, VHF transceiver. learn OPC-
639 EMC filter power cable. learn SP-20 desktop 
microphone. All mint condition. Owned from new. 
£600 + £25 postage. Peter, 2MOPJA, 07534 574 
273, peter.arkless@oracle.com (West Loth ian) .  

ICOM IC-9 1 0X m ulti-band mu lti-mode base station 
transceiver. 23cm module fitted . Perfect condition, 
l ittle used , no marks or scratches, comes with 
mic and power lead (with learn filter), CiV serial 
cable and original box. £ 1 025 ono plus carriage. 
Stewart, G M4AFF, 0 1674 850 330, 
stewart@gm4aff. net (near Montrose, Scotland) .  

ICOM ICF-7 1 00 , used only a couple of times 
for CW. Mic never used, boxed in  new condition. 
I nc ludes SD card with all repeaters on it. £650 
i ncluded insured postage. Colyn, GD4E IP, 
0762 44 1 3036 ( Isle of Man) .  

KENWOOD TS-950 for sa le  on behalf of  Leicester 
Radio Society. All filters and DSP. Alex, G8FCQ, 
alexcom22@btopenworld .com ( Leicestershire).  

KENWOOD TM702E 2m/70cm, mic,  box, 
manual .  Kenwood SP120 speaker. Daiwa PS304 
25A PSU . Welz SP350 PWR/SWR. New Draper 

mu ltimeter. Dewsbury Morse Tutor. Kent Key. CS201 
switch .  Al l  GC. 6 masts, 4 aeria ls ,  brackets, cables, 
junk box, misc items. Everyth ing £225. Barga in .  
Derek, GOOEW, 0 1 270 668 1 1 1  (Nantwich) .  

KENWOOD TS2000X. Near mint, 23cm included , 
complete with box and manuals, £ 1 000. Kenwood 
RC2000 remote kit, never used, boxed , £ 1 25. Buyer 
col lect and test (preferred) or post extra . G 1 P I B ,  
0 1 278 793 589, gl pib@tisca l i .co .uk  (Somerset). 

KENWOOD TS-570DG, excellent condition, new 
o/p transistors, boxed , 3 manuals (3 languages), 
power lead and mic, £500 ONO. Palstar PSU ,  £60. 
Buyer col lects. Tony, G 1 RF I ,  7 Kempsey Close, 
Woodrow South, Reddich B98 ?TL. 

P H I LLIPS 4308 fou r-track, 
reel-to-reel tape recorder, 
recently refurbished with 
new drive belts. Takes 
reels 3-7 i nches {8- 1 8cm) 
d iameter. With operating 
instructions and repa i r  
manual .  £50 ONO.  Weight 
7. 5kg so prefer buyer 
col lects, or could deliver 
1 hour from G lasgow. Ian, G M3GTQ, 0 1 4 1  563 
5072 ,  gm3gtq@yahoo.co .uk  (G lasgow). 

QSL CARD COLLECTION of SK ARRL DXCC Honor 
Roll Award holder. Approx 20,000 cards, mostly 
sorted, in metal fi l i ng cabinets ( included in sale). 
Incl udes some rare DX cards. Sale by Salop Amateur 
Radio Society. Offers please. Buyer to collect. 
Contact club secretary Alasdair, MOUAL, 07885 537 
804, salopamateurradio@gmail .com (Shrewsbury). 

R l l 55 ,  appears original  u nmodified, £ 1 30. 
H RO R l 06 US Army Sig Corps C/W 5 coi ls ,  £80. 
Command TX, £70. AVO CT sig gen, £30. BC22 l ,  
£20. Racal RA l 7 ,  £90. Collection FR rally7 
MOBGA, rcryl OO@yahoo.com (Cornwal l )  

RADIO SHACK CLEARANCE - amateur radio 
equipment in  immaculate condition, boxed and 
hardly used. learn IC-E92D D-Star transceiver, with 
programming lead ,  £239. WiN RADiO WR305e/ 
WFM/PD SOR radio 9kHz to 1 800MHz £575. 
Postage not included. Col in ,  GOWU , 077 1 029 
7962, colinparish l 23@hotmai l .co .uk  (Essex). 

RANGER-81 1  800W HF ampl ifier, purchased 
from Linear Amp U K. Also, a spare set of boxed 
new 572 B's are i ncluded in this sale. Excel lent 
working condition £600 (cash) ,  no offers please. 
Will deliver within thi rty mi les if requ i red . 
Barry Spencer, GOBDE,  0777 201 5622,  
nextl 5@ntlworld .corn ( Leicester) . 

PARABOLIC 2400MHz-144MHz DOWN CONVERTER. 
Circa 0.8dB noise factor. N type connectors, l 2V feed 
on 1 44MHz interface (using bias T). Complete with 
masthead bracket, £75 ONO. N ie, G3YEG , 0 1 983 
7 1 8  487, N icSears@ta l kta lk. net (Bembridge, IOW). 

May 2 0 1 6  



SCAN N ER: REALISTIC PRO 2006. 25M Hz-
520MHz, 760M Hz-1 300MHz. I nternal mains 
PSU .  1 2V socket. Manual .  Full working order, but 
case scruffy, £45 ono. Top Band ( 1 60m) mobile 
transceiver, l OW output, c/w microphone. G4ENA 
kit, bui lt 1 990, £45 ono. Buyer col lects or post 
extra . Brian, GWOG H F, 02920 703 429, 
b.wl l iams538@gmai l .com (Cardiff). 

S I LENT KEY SALE. learn I C-7000, 2 5- l OOOM Hz 
mu ltimode receiver (Google it for fu l l  specs), £350. 
Un iden hand held scanner, open to offers. Buyers 
to collect. Anthony Skaife, G4XIV, 0 1 904 330 502 
(answerphone) (York). 

TRIO TR-7 5 1 E  all mode transceiver, boxed . 
Memories not working but otherwise in good 
working order. FREE to person who wi l l  col lect. 
Reg Appleby, G3 1 N U ,  g3inu l 4@gmai l .com 
(Stevenage). 

TRIO TS-130S transceiver 80-lOm. One owner and 
in very nice condition. Additional narrow SSB filter 
installed. £ 1 80 plus carriage, or col lect. G4CMU,  
0 1 306 63 1 1 1 5 (Newdigate, Su rrey). 

WOUXON KVG 2/70 mobile, never used, £ 1 50.  
Yaesu FT-290, working, in  VGC, £50.  PYE PFX 
on 70cm x 2, £ 1 5 .  PYE PFX on 2m, £ 1 5 .  P&P by 
agreement. G8SSL, 0797 666 4632 ( Nottingham) .  

YAESU FP-707 power supply, £70. FC-707 ATU 
with handbook, £75.Vi ntage TR7200 & VF030G, 
£50. Keith, G4GZS, 07859 9 1 7  3 1 7 ,  
keith4gzs@hotmai l .co. u k  ( Rugby). 

YAESU FT-920 with a l l  internal accessories. 
Matching SP8 speaker, M D- l OOABX desk mic .  
Boxed , manua ls .  VGC.  Offers. B i l l ,  G7AKJ ,  0 1 395 
568 503 (Budleigh Salterton, Devon) .  

YAESU FT-950 l OOW HF-6m, great DSP radio, 
internal ATU ,  excellent condition, Yaesu M D-1 desk 
mic, power lead, manual, original box, bargain £695 
( + carriage). Yaesu FP-1 030A PSU to suit, GWO, 
boxed, manual, £ 1 1 0  ( + carriage). Both for £800 inc 
mainland UK carriage. G i les, G l M FG ,  0 1 234 832 
7 1 4  (office hrs), giles.read@rsgb.org.uk ( Bedford) .  

ZX 2 0 + 2  beam for 20m . Bought new, made many 
VK stations, good condition, sell for £ 1 99 ono. 
MOCVS, 0 1 629 823 025 (Derbysh i re) .  

WANTED 

80m MAG N ETIC LOOP antenna with good SWR at 
3 . 500 for CW work. Fred Lupton,  GOMDR, 
0 1 727 822 1 93 ,  fred . l u pton@clara .co. u k  (Herts) 

EDDYSTON E  880 MK 1 ,  Siemens E3 1 1 ,  WS I 8 ,  
also rectifier valves 5U4G ,  U 5 2  53KU 52KU 
CV575 CV1 07 1 .  Steve, M6WAA, 0755 267 
8725,  vintageradio@btinternet.com (Warrington) .  

HAMEG HM8028 spectrum analyser adapter & 
HM8038 tracking generator. Steve, G4HXY, O I 375 
643 206, stevesimmons@ta l ktalk.net ( Essex). 

H EATH KIT SB-200 PARTS. Rel-Pwr-Sens switch 
and knob. The meter cover or the whole meter 
(working or not) . Also any mod kits (soft sta rt, soft 
switch ,  PSU etc complete I incomplete I working or 
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SPECIAL EVENT STATIONS 
These callsigns are val id for use from the date given, but the period of operation may vary from I - 28 
days before or after the event date. Operating deta ils are provided in  an abbreviated form as follows: 
T = I 60m; L = 80 or 40m; H = HF bands (30 - l Om) ; V = 6 and/or 4m; 2 = 2m; 7 = 70cm; 
S = satel l ite and P = packet. Deta ils publ ished here were kindly provided by Ofcom on 2 I /03/20I6.  
Date 
OI/05/2 0 I 6  

02/05/2 0 I 6  
06/05/20 I 6  
07/05/2 0 I 6  

09/05/20 I 6  
1 0/05/2 0 1 6  

I l/05/20 I 6  
I 2/05/20 I 6  
I 3/05/20 I 6  

Callsign 
G B80MB 
GB2EM 
GB4APS 
G BOSWX 
GB I WW 
G B2WBM 
GB40SM 
GB2BCW 
GB2PW 
G B5GSM 
G B5HW 
G B8WW 
G BOSBM 

Phonetics 
Old M i l l  Bagington 
Golf Bravo Two Echo M i ke 
Ashfield Primary School 
Stone Cross Windm i l l  
One Whiskey Whiskey 
West Blatchi ngton M i l l  
Ottery S t  Mary 
Bravo Charl ie Whisky 
Polegate Windm i l l  
Gunton Saw Mi l l  
Heage Windmi l l  
Wi l lesborough Wind m i l l  
Saltford Brass M i l l  

Location Bands Keeper 
Coventry LHV27 G8G M U  
Surrey TLHV27 G40QZ 
West Yorksh i re 27 MOXTD 
Pevensey, E Sussex TLHV2 G I FBH 
Wiltshire L27 G I OQV 
East Sussex BN37LE G4PAP 
Devon 27 MOXTD 
M i l l is le ,  Co Down LH2 G l4JTF 
Polegate TLHV27 G3DQY 
Norfolk TLH27 GOAJJ 
Derby LH27 G6KU I 
Kent LHV27 MOWYE 
Saltford LH2 G7KNA 

GB2DWM Golf Bravo Two Duloe Windmi l l  Cambs TLHV27 G I KWF 
G B  I MAC Merseyside Air Cadets Liverpool LH27 MONVJ 
G B2AWM Alderford Water M i l l  Essex LH27 GOEMK 

I 4/05/20 I 6  G BOLMW Llanyravon Mil l  Wales Torfaen TLHV27 MOY AC 
G B2WM White M i l l  Sandwich , Kent TLHV27 GOP DZ 
G B2UW Upminster Windmi l l  Upminster LH2 M OTAZ 
G BOCHW Chai ley Heritage Windmi l l  North Chailey TLH27 G6DGK 
GB2MBB National M i l ls on th  A i r  W'end Aberdeensh i re LHV G3ALZ 
G B4MW Mountnessing Windm i l l  Brentwood LH2 M I G EO 
G B2WPM Wrawby Post M i l l  North Lines TLHV27 MOAEP 
G B6GGM Gel l iGroes Mi l l  Blackwood LH M OMWZ 
G B2WMS Water M i l l  Shepshed Shepshed L27 G I ETZ 
G B2CW Chesterton Windmi l l  Warwickshire LH2 G I EIX 
G BOBWM Golf Bravo Zero Bril l Wind M i l l  Bri l l  LHV2 GOVFW 

2 I/05/2 0 I 6  
22/05/2 0 I 6  
23/05/2 0 I 6  
2 5/05/2 0 I 6  
28/05/2 0 I 6  
29/05/2 0 I 6  

G B2SOE Solent Operations Executive Waterloovi l le -T LHV27 M I CCF 
G BODSD Daventry Scout District 
G B5MTB Beaches on the A i r  
G B2 R B  Robert Burns 
G B I HA Headcorn Aerodrome 
G B lJC Jack Cornwell 

not). Please email what you have. David, G l T PA, 
0780 854 942 I ,  david . mercer@bluebottle.com 
(Gatwick, Sussex). 

H F  SLUG FOR BIRD THRU-LINE watt meter. 80-
lOm,  l OOW min .  Dave McAlpine, G l4SFX, 07505 
760 334 davemcca lpine35@googlemai l .com 
(Belfast, N I ) .  

ICOM IC-7 1 00.  Everyone now buys the 73001 
am prepared to pay fair price for a second hand 
7 1 00. Andy, G3PKW, andy3pkw@gmail .com 
(Liverpool). 

JONES STRAIGHT KEY. Pump not padd le. 
Also Vibroplex pump key. Colin Turner, G3VTT, 
g3vtt@aol .com ( Ra inham,  Kent). 

MODU LATION TRANSFORMER for KW Va l iant/ 
Vanguard or Woden U M  I .  Two 6L6 tubes plus two 
B8G bases, two B9A bases. Mitsubishi M 57733. 
Gordon McCa l l u m ,  GM3UCI ,  O I 555 770 9 I 4  
(Car luke) .  

YAESU FT-902DM. Please! Can someone he lp  me 
find a Yaesu FT-902 D M ,  must include WARC and be 
in  excellent condition and from a smoke free home? 
Any help is much appreciated . Clive, G40PO, OI I 7 
949 620, cl ive@fi rstresponse.org.u k  ( Bristo l ) .  

YAESU YF- 1 1 2A AND YAESU YF- 1 1 2C. Also 
TCX0-4. Refurbishing Yaesu FT-840 and requ i re filters 
and oscil lator. Richard, G81TB, OI689 602 948, 
g8itb@yahoo.co .uk  (Bromley). 

RALLIES & EVENTS APPEAR ON PAGE 1 8  

Daventry LHV27 MOMBB 
Mabelthorpe LHV2 MOVSP 
Aysh i re LH GM30ZB 
Kent TLHV27 GOUXG 
Garms LH GW7VJK 

SI LENT KEYS 

We regret to record the passi ng of the 
following Members: 

Mr E A  Matthews, G3FZW 
Mr A J Gould,  G3JKY 
M r  C D  Harrington , G3LU L  
M r  K P J i l l i ngs, G301T 
Mr I Macey, G3RVD 
M r  G S Thomas. G3SWO 
Mr J R Hey, G3TDZ 
Mr R McNair, G3UBZ 
M r  K R Cass, G3WVO 
Mr D J  Mackinder, G4DWP 
Mr W Hopley, G4ETA 
M r  R Young, G4GWC 
Dr A H E Wil l iams, G4WWA 
Mr R A  White, G6XCY 
Mr K I reson, G7CGW 
M r  P W  Mi lton, G8FRC 
Mr J W Richards,  GWSGAB 
Mr C G Hampson , GSRXA 
M r  K C  Abbott, GSSJC 
M r  S G Perry, GOBFG 
Mr D E Dawson,  GOCIW 
M r  P Pero, I I HJ P  
M r  B E Armstrong, MODJO 
M r  D E Jones, MWONCO 
M r  H Morgan-J ones, M I NTO 
M r  R C Dale, RSI 95056 
Mr A E T  Nye, RS346 I 2  
M r  R V  Booth,  W7VPV 
M r M E Townley, ZC4MT 
Mr W Bevins,  2EOBZF 

23/03/20 I  6 
2 5/02/20 1 6  
02/2 0 1 6  
23/03/20 1 6  
I 3/02/20 1 6  
l 7/0 1/20 I 6  
08/03/20 1 6  
22/03/2 0 I 6  
02/03/2 0 1 6  
1 0/03/20 I 6  
24/0 1 /20 1 6  
02/03/20 1 6  
1 9/02/2 0 1 6  
2 1/03/2 0 1 6  

2 0 1 6  
09/20 1 5  
27/03/2 0 1 6  
02/03/2 0 1 6  
0 1/20 1 6  
04/02/2 0 1 6  
26/12/20 1 5  
07/03/2 0 1 6  
1 0/20 1 5  
1 9/03/2 0 1 6  
1 1/20 1 5  
04/02/2 0 1 6  

1 1/03/20 1 6  
03/03/20 1 6  
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. . .  A N D  I T'S GOODBYE FROM H I M .  
Graham Coomber, GON B I ,  
RSGB General Ma nager 
I have been touched by the many kind words 
and good wishes that people have sent me 
for my reti rement, and hope that you wi l l  
forgive me for "pu l l i ng ra nk" one last time 
and taking u p  valuable space in  The Last 
Word. I have enjoyed my four years at the 
RSG B  i m mensely a nd have been privi leged 
to meet so many Members, if only through 
the med ium of emai l .  Tha n k  you one and 
a l l .  I was particu larly pleased to receive a 
note from Keith Haynes, G3WRO, ORM 1 23 
enclosing a photo of one of the very first 
SWL cards that I sent to h im at the tender 
age of 1 5 , j ust as I started out in the hobby. 
M u ltiple moves of house (and countries) 
dur ing my l ifetime means that I have lost 
most of my early records a lthough, of course, 
I never forgot my very fi rst 'ea I lsign'. Little 
could I have known where my cu riosity 
a bout amateur  radio would take me. 73 ,  and 
hope to work you someti me. 

S W L- �TATtON 

Il l Ql"ll. ' 10 SELWYN Ave , SEVEN K.INGS, ILFORD. ESSEX. ENGLAND. 
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ACCESSI BLE DATA MODE 
Bob Houlston, G4PVB 

I feel I 'm not c lever enough to have a smart
phone . . .  and I 'm much happier without itl 
Consequently, I thought data modes were 
beyond me unti l I experienced PSK3 1 with 
DIG/PAN. Thank you to Norma n ,  G8ATO of 
Veru lam ARC nets for techn ical advice. 

AM I A D INOSAU R? 
J i m  Edgar, GM4FVM 
I th i n k  that lvor, M MO I EL m isses a point 
when outl i n i ng the issues he has with 'radio 
via the i nternet' (RadCom Apri l  2 0 1 6) .  
Whi lst h e  and I m ight not fi nd this a 
chal lengi ng aspect of our activity, amateu r  
rad io has a lways offered a way o f  tra i n ing 
rad io professionals for the future. This pool of 
amateurs with up to date ski l ls has provided 
q ua l ified employees to the electron ics 
i ndustry over the years and has been crucia l  
at  times of war. 

As so much commercial  radio traffic is 
now hand led via internet connections, we 
can not tra in  our future talent without offering 
comparable networks i n  our hobby. Whi lst 
lvor and I m ight feel that we have l ittle to learn 
from IP Radio, d igital voice gateways, and so 
forth, those who aspi re to ca reers in radio 

must be able to fi nd s imi lar  env i ronments i n  
amateur radio.  

To be counted as a d i nosa u r  req u i res a 
h igher qua l ification than s imply not being 
i nterested i n  certa in aspects of the modern 
amateur world .  

Many of us avoid certa i n  area of the 
hobby. What marks out a ful ly certified 
d i nosa u r  is someone who shows a lack 
of toleration for others who have different 
i nterests. I persona l ly feel that those who 
i nhabit al l  sorts of nooks and crann ies of the 
rad io amateur world a re as entitled to pursue 
their version of self education as I a m .  If 
my i nterest is not theirs then they a re free 
to conti nue,  so long as I can expect s imi lar  
cou rtesy i n  return. 

We do not need to be i nvolved with (or 
even understand)  every aspect of the hobby, 
but I feel we should be tolerant when others 
a re lea rning a lot from it. 
We have received several letters on this 

subject, the rest are on the RSGB website 

in the RadCom section (click on the 

Publications tab). 

SAG HOTA - FACT O R  F ICTI ON 
Brian,  MOYBX 

D u ring May 2 0 1 5  I activated G BOVED from 
my a l lotment shed and have si nce operated 
from the site on 20W or less and sometimes 
up to l OOW. Other operators who knew me 
would ask if I was at home or in  the shed , 
with one asking, when I wou ld be operating 
Worked All Al lotments. During March 2 0 1 6 ,  
I was activating the British Scientist Award 
from my shed and A lan ,  G 7 HZZ sent me 
an emai l  showing a shed with a head l i ne 
of ' Latest Sheds For Hams' . The result of 
a l l  this frivolity was to actua l ly activate 
SAG HOTA on the l st of Apri l  2 0 1 6 . Is  this a 
spoof or is it serious? Wel l ,  a l ready amateurs 
from a l l  over the world a re sign i ng up to 
activate SAG HOTA days from their sheds 
and gardens etc . I for one wi l l  certa i n ly be 
having SAG HOTA days this year and look 
forward to having a QSO with as many 
contacts as possible. The tranqu i l l ity and fun 
at my a l lotment shed when other hams visit, 
is great. Try a SAGHOTA day you rself, you 
m ight enjoy it. I nfo at https://sites.google. 
com/site/phoen ixa rad iou k/home 

THE R EMOTE REVOLUTION 
S a m  Tu rner, G4UQB 
This debate has been going on for some 
t ime now. However, E l 5 D I  is right, remote 
operations via telephone l i nes over the 
i nternet can hardly be described as a mateur 
rad io if we take it to its u lti mate conclusion 
where one would not even req u i re a n  anten na 
to complete such a contact. 'Amateur  Radio' 
not - i nternet chatroom is. 

A good exa m ple is what happened to 
me. I spent a couple of days making a new 
mu lti band d ipole for the 1 0 ,  1 5  and 20 
bands. I then enth usiastica l ly  cal led CQ to 
see what my blood , sweat and tears would 
bring in. After several 'loca l '  Eu ropean 
contacts bringing favourable 59 reports, 
I suddenly got a K4XXX in Tennessee! We 
had a good ragchew and ,  would you believe, 
exchanged 59 reports each way. I gla nced at 
my 1 00 watt transceiver and then out to the 
garden at the d i pole - wow, made it! 

Then the bombshe l l .  "Ok Sa m ,  than ks for 
bringing me in ,  actua l ly I am operating remote 
via OEXXX, 73 over there . . .  ". So, it was j ust 
another ' local' European contact after a l l .  

Br ian,  G3Z U M  can not b e  right where he 
describes such contacts as a nother facet of 
this wonderfu l hobby, as I felt cheated and 
wondered at this telephone contact via the 
internet a nd the worthless 59 reports. 

VOLU NTARY I NTERCEPTOR 
Jonathan,  2EO H U R  
My n a m e  is J onathan ,  I 'm the o n e  on the 
right in the photo. I re-enact the Homeguard 
in WW2 with the Northamptonsh i re Living 
H istory G roup.  I portray myself as a volu ntary 
interceptor with my display. At various 1 940s 
events, I demonstrate to the publ ic the role 
that volu ntary i nterceptors played . I use my 
FT-8 1 7 ,  h idden away, to receive CW and the 
publ ic  find it amazing that Morse code can 
sti l l  be heard .  I a lso let the ch i ldren have a 
go at CW using the Morse tra i ner key, which 
they fi nd fasci nating. 

To make my d isplay more authentic I am 
looking to replace the FT-8 1 7  with an  Al l  
World Two receiver that was used by many 
vol untary i nterceptors at the time. Cou ld 
anyone hel p? jon ny.jefferies@yahoo.co. u k  

PHOTOS OF T H E  I NSI DES OF R IGS 
M ichael ,  G8MOB 
There was a t ime when I could not envisage 
a nyone not wanti ng to open up h is newly 
acq u i red rig and take a careful look i nside to 
j udge the qual ity of construction. 

However, that changed some yea rs ago 
after I attended an inaugural meeti ng of a 
new loca l c lub .  I n  a spi rit of helpful ness I 
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offered to give them lectu res on a variety of 
topics I thought would be i nteresting to fellow 
a mateurs, includ i ng my Raca l ,  P lessey and 
Siemens receivers, receiver measurements, 
the osc i l loscope, spectrum ana lysers, 
freq uency sta ndards and electronic wa rfa re. 
I was met with a b lank  stare. They had 
never seen a n  RA l 7 ,  spectrum ana lyser 
or  a rub id ium sta ndard ,  wh ich was 
u nderstandable at the time, but what floored 
me was that they had no i nterest whatsoever 
in such matters, and as ex-C Bers a l l  they 
wanted to do was to play with their radios. 

I asked d id they open up the covers and 
look inside? Oh no - they had no interest in 
the i nterna ls .  (What has ha ppened to the 
concept of self-tra in i ng?) .  

I asked what d i d  they do when their 
kit ma lfunctioned . "We take it back to the 
dealer" was the reply. After spea king to other 
a mateurs, the consensus was that this was 
fast becoming the norm in our fraternity, 
exc lud ing the specia l ist groups who enjoy 
bu i ld ing and I or repai ring their gea r and who 
devote much t ime i n  shar ing their a rchives 
and experiences with the l i ke m inded. I 
wonder how many readers have performed 
any of Peter Ha rt's standard measu rements 
on their own gear? 

GOOD CO-OPERATION 
Andy Choraffa D. phys, G3 P KW 
It was very hea rtening to know that RSG B 
has met with Ofcom .  As we know Ofcom 
and the staff, handle amateur  radio l icencing 
and have been faced with staff cuts i n  recent 
t imes .  Despite their  d ifficu lties they continue 
to admin ister thei r duties very eloquently. 

We, in the Society, can be of utmost 
help to ma inta i n  such a service. The matter 
of dea l i ng with spectrum use and EMC 
problems etc is to  our benefit, therefore I 
hope this co-operation is strengthened, and 
regu lar  reports of  progress given.  

I have a lways felt that rad io a mateurs 
a ppreciate and  a lways act responsi bly with 
spectrum resou rce. I a m  sure that 'we' can 
help our  admin istrators to uphold good 
sta ndards. 

SOLAR PAN ELS 
Donald Scott, GW40WQ 

I ,  l i ke m a ny others, have considered the 
idea of gett ing photo-volta ic sola r  panels 
fitted at my house but have put it off 
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beca use, i n  my case, the  roof s lates a re 
not in bri l l i a nt condition a nd I d id n't want 
to r isk further problems. I a m  now gett ing 
to the stage where I may need to have the 
roof replaced before long a nyway so may as 
wel l  get both jobs sorted at the sa me t ime.  
But  I ,  of  cou rse, a lso have 'rad io '  related 
concerns, transm issions on H F  (espec ia l l y  
1 60m) cou ld  get i nto the  inverter box and 
u pset it a n d  the more usua l concern that 
'hash' from the i nverter wou ld wreck H F  
reception ! The solution to both problems 
is  the same and , on the face of it at  least, 
don't seem too onerous! Mount the inve rter 
in a stout meta l box that shou ld stop d i rect 
rad iation .  The solar panels a re essenti a l ly 
DC so ca n be 'filtered to death' at the point 
they enter the i nverter box so shou ld not act 
as aer ia ls .  Li kewise the 'ma i ns' output from 
the box needs only to pass 50Hz so can 
aga i n  be v io lent ly fi l tered . Though I su ppose 
if i t  was qu ite that s imple,  ma ins  operated 
1 2V switch mode power suppl ies should be 
as  's i lent as  the grave' !  That sa id  it should 
be possib le to design a 'qu iet' i nsta l l ation ,  
but  sea rch ing a round on  the  i nternet, R F I  
doesn't seem t o  b e  a concern for any o f  the 
suppl ie rs/i nsta l le rs .  Are no rad io a mate u rs 
i nvolved in the design of any  of the systems? 
Do others have any positive experience of 
doing this? don .scott@dia l . p i pex.com 

6m BEAM ARTICLE 
Alan Dodson,  G3MGU 
M ay I complement RadCom a nd D M u rray, 
M O R FY on the excel lent a rt icle 6m 3-Ele 
Bea m ,  RadCom Apri l  2 0 1 6 . The method 
used to assemble is s im i l a r  to that used i n  
fra me tents, I wished I h a d  used it years 
ago. My work used to take me to radar  sites 
a l l  over the country, often for a week or 
more at a t ime. Not wishing to sit i n  a ba r a l l  
even ing ,  I bu i lt Lor in Kn ight's 'A Tra nsceiver 
For The HF Bands' from the J u ne 1 984 
RadCom . With 80,  40, 20 and 10 plus a 
30W PA, I mou nted it and a VSWR meter, 
m ic and key i nto an a l u m i n i u m  camera 
case. A lso with it I took a 6ft a l u m i n i u m  
t u b e  c u t  i nto fou r  p lus  load ing coi ls for each 
ba n d .  L i ke MORFY I d id  not want n uts and 
bolts to assemble ,  so I com pressed into the 
ends of the sections of aeri a l  tu bi ng a bolt 
a nd nut at the other end so as  to be a ble to 
j ust screw the rods together. Today I wou l d  
have used M O R FY's system .  
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I NTERFERENCE 
Col i n  Topping, GM6HGW 
The recent letters concern ing interference 
from power l i nes and observant a mateurs 
reporting the same to the power com pa n ies 
before expensive damage occu rred , 
rem i nded me of a situation I encou ntered 
some t ime ago and not long after receiving 
my l icence. 

Not too many years ago, most pol ice 
forces in Scot land used a series of VHF FM 
repeaters with a n  input i n  the range of 146 
- 1 4 8 M H z  and the output between 1 54 a nd 
1 56 M Hz. 

At the t ime I l ived on a h i l ltop i n  North 
Fife and a bout two m i les d ista nt on a nother 
h i l ltop was one such repeater. Without going 
into the  fu l l  scenario a nd t ime l i ne of  events, 
bei ng the on ly  rad io a mateur  in the a rea the 
local police started te lephoning a nd ca l l i ng 
u pon me j ust a bout every t ime I went on 
1 45 M Hz with th reats to confiscate my 
eq u i pment (converted PMR and homebrew) 
and even i m prisonment as I was tra nsm itting 
on their  'wavelengths', the words of one red 
headed officer, very well known for having a 
fiery tem per. 

The red headed officer d id n't l i ke it when I 
showed them the relevant part of my l icence 
pointing out that only representatives of the 
Secretary of State of the DTI cou ld shut an 
a mateur  station down. I d i d ,  however, close 
down each time on a volu ntary basis and 
suggest they report the i nterference to the i r  
techn ic ians.  This d id n't bode wel l ;  accord ing 
to  PC Red-Head,  the  fault  was entire ly with 
my rad io .  How this could be deduced without 
testi ng eq u i pment is sti l l  beyond me. 

After two months of what was becoming 
pol ice harassment every t ime I went on 
1 45 M Hz,  I contacted with the force's 
com m u n ications manager who was unaware 
of the i nterference. 

The manager a rranged for techn icians 
to remotely mon itor the repeater i n  question 
and fou nd my signa l brea king through . 
Subseq uently a site inspection was carried 
out on both my eq u i pment and the repeater. 
My eq u i pment was fou nd to be clean ( i n  
spite o f  PC Red-Head's expert observations) , 
however it was d iscovered that the aging 
insu lation on the aeria l feeder  cable at the 
police repeater had perished and water had 
seeped i nto the eq u i pment. 

U nfortunately, for the tax payer, the water 
da mage was extensive and a l l  the eq u i pment 
had to be replaced . As the com m u n ications 
manager poi nted out, if the loca l pol ice 
had fo l lowed force instructions, the matter 
would have come to l ight before the da mage 
became too great. 

Fol lowing this episode, I was than ked 
in a letter from the Deputy Chief Constab le  
for  my he lp  i n  identifying a fa i l u re of  their  
eq u i pment - a long with a n  a pology. 
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APAC H E  LABS 
S O L E  O F F I C IAL I M PORT E R  
ANAN 1 00BE 

The Apache Labs ANAN-1 OOBE 
is a 1 00W H F/6m SOR 
multi-mode transceiver that has 
full QSK operation and a built in 
pre-amp. £1 ,749.95 

ANAN 1 00DE 

The Apache Labs ANAN-1 OODE 
is a 1 OOW H F/6m SOR 
multi-mode transceiver with 
dual ADC and full duplex 
operation.  £31 49.95 

ANAN 1 00E 

The Apache Labs ANAN-1 OOE 
is a 1 OOW H F/6m SOR 
multi-mode transceiver that can 
support u p  to 7 receivers at a 
time. £21 74.95 

ANAN 1 0EE 

The Apache Labs ANAN-1 OEE 
is a H F/6m all mode SOR 
transceiver. I t  is also an ideal 
entry level DDC/DUC SOR 
transceiver. £999.95 

EXP E RT E L ECTRO N ICS 

Col ibri DOC SunSDR 2 Pro 

The Colibri DOC is a small sized 
HF receiver but it can reduce 
additional noise of analog 
cascades. 

£479.95 

The SunSDR2 PRO HF and 
VHF SOR transceiver will supris 
even the most experienced 
operator by its capabilities. 

E-C 
The E-coder control panel has 
connectors for KEY and PTT input 
which makes it very easy to remote 
control the radio over Ian by connecting 
the CW key and footswitch to the 
control panel and route TX and RX 
audio via the PC. 

£239_99 

NW Dig ital 
Thum bDV 

£1 ,385.95 

The NW Digital Thumb DV is a portable dongle that 
provides access to D-Star and AMBE encoding/ 
decoding. I t  can connect to your Flex 6000 series 
radio, PC, laptop or tablet. £1 09.95 

W&S O P E N  DAY 

M B 1 S O R  T RAN S C E IV E R  

The D UC/DDC transceiver M B 1  is a new generation of amateur 
radio. This unique radio combines a classic design with 
advanced DUC/DDC SOR technology. The operator receives 
a fully functional workstation in one case, which is started by 
pressing just one button! £4,299.99 

F L EX RAD I O  

� OIT!'il�[K{ 
Flex 6700 Flex 6500 

The FLEX-6700 is a H F/6m 
transceiver, which is capable of 
displaying up to 6 independent 
slice receivers at any one time. 

£5,999.95 

Flex Control 
The Flex control is illl!!1� an interface for th 1 

Flex 6000 series. I Also works with 

The FLEX-6500 is a H F/6m 
transceiver, which features up 
to 4 independent slice receivers 
and plug & play technology. 

£3,379.95 

Flex 6300 

.� ... �� Flex 5000/ The FLEX-6300 provides an -..:.o_.... 3ooo and 1 500· entry point into SOR radio 
It features a tuning knob on the operations from CW to the latest 
console with programmable digital modes. 
function buttons. £2099.95 

£ 1 09 95 

Phone: 01702 206835 See page 2 for full contact details. Web: wsplc.com 
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K3S-1 00 Kit: £2,599.950 
K3S-1 00 Bui lt:  £2,749.950 

K3S-1 0 Kit: 
K3S-1 0 Bui lt :  

£2,049.950 
£2, 1 99.950 

S P3 BAS E STAT I O N  S P EA K E R  

Kit: £449.95 
Bui lt:  £559 

Elecraft's high performance base 
station speaker is ideal for not only 
the K3 series, but is equally great 
for almost any other transceiver 
at home. The SP3 is different 
to most base station speakers 
as it includes internal acoustic 
modell ing. The speaker has 
dual inputs that can be switched 

£1 99.95 between two transceivers 

PX3 PANADAPTE R  

The PX3 is a great companion 
for the KX3. This fully specified 
panoramic display unit can be set 
from 2kHz to 200kHz. The sharp 
d isplay can be split so that the top 
half provides signal strength whist 
the lower half provides a very 
efficient waterfall display for weak 
signal operation. The display can 
also be used for text showing the 
decoded CW, RTTY and PSK31 
decoding. You can also switch 
between signal level readings 
and dB. 

KXPD3 PAD D L E  FOR KX3 

KATSOO Auto ATU KPASOO 600W Amp 
---·-

- - ---
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The KATSOO Auto ATU is a The KPA is the perfect amplifier for 
remarkable high power unit that UK operation. It delivers 600W with 
is a perfect match for the KPASOO ease from its fully protected power 
or any similar amplifier. It matches module and the internal AC supply 
a very wide range of impedance makes it a very compact desktop 
combinations and is fine for the old unit. It can also be used with non-
GSRV that proves difficult for some Elecraft radios and features auto 
radios. At modest VSWRS up to band switching without the need 
3: 1 ,  it will handle 1 KW. There is for a data lead. It just needs a PTT 
also a 3-way antenna switch. connection. 

Kit: £699 Bui lt: £749 Kit: £2099 Built; £2299 
Does you r  radio measure u o? 

Go to www.sherweng.com and see where your lransceiver 
is on the l ist. 

�D� �� 
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Are you looking for the best analogue transceiver 
i rrespective of price? (See www.sherweng .com) Looking 
for a radio that has such a low noise floor that nothing else 
can match it and a reputation and reliability that is second 
to none? Look no further. The upgraded K3S will match or 
even exceed your expectations. 

The are also a wide range of extras that can be supplied at 
the time of purchase or at a later date. These include Auto 
ATU ,  Voice Recorder, Second Receiver, 2m Transverter, 
extra roofing filters, General Coverage BandPass filter and 
more. In short, you can create your very own personal K3S. 

The KX3 is the most sophisticated portable HF transceiver available. It also 
happens to beat almost every other base station transceiver, irrespective of 
price! And now the latest firmware update increases its maximum power to 1 5W. 

Kit: £949.95 Bui lt:  £1 ,029 

KXPA1 00 POW E R  AM P I L F I E R  

The Elecraft KXPA 1 00 amplifier is a 
1 OOW power amplifier suitable for use 
with most QRP radios and ideal for 
both desktop and mobile use. It has 
been designed with the KX3, and works 
perfectly with this radio. But any radio 
with SW output can be used. RF based 
frequency counter automatically switches 
bands with any rig. This amplifier can 

Great for FT-8 1 7  also be supplied with the KXAT 1 00 
Kit: £799 internal ATU module. 

Built:  £849 KXAT1 00 £399 

KXPD3 PAD D LE FOR KX3 

The Elecraft KXPD3 is an iambic keyer paddle for 
the KX3, which directly places into the KX3 and 
provides smooth, sensitive, and compact operation 
anywhere. Its isize makes it a great travel 
companion and as it is a rigid plug in unit, it is very 
stable for portable operation. 

£1 39.95C 
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I n 2003, Rol ls Royce i ntroduced the 

World's most Luxu rious Motor Car. 

The Rolls-Royce Pha ntom Series 1 1  fou r-door sa loon.  

Ci rca £223,000. 

I n 2005, Yaesu M usen i ntrod uced the World's 

most Powerfu l H F/6m Tra nsceiver. 

The Yaesu FTdx9000M P+ 400 Watt. With Optional  

µ-Tu n i ng Fi lters, factory fitted .  Ci rca £8,399. 

Two World C l ass ics .  
When engineer ing & design a re th is  extraord i n a ry, there isn't a need to i ntrod uce ea rly 

replacements. The FTdx9000 series.  

M L&S Ltd .  Estab l ished 1990. HamRadio . u k/ftdx9000 

Martin Lynch & Sons Ltd Wessex House Drake Avenue Staines Midd lesex TW1 8 2AP E-mail sales@hamradio.uk 
Opening Hours Mon - Fr i  8 30am to 5pm Sat 9 30am to 4 30pm I nternational Tel - 44 345 2300 599 




