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AM Operation
This month in our Doing it by Design 

slot we feature an AM transmitter for 

the 80m band. While AM may seem ter-

ribly old-fashioned, it’s interesting how 

it continues to hold sway among some 

amateurs and there’s no doubting that 

there is something about the sound of 

a good-quality AM transmission com-

pared with SSB. The nice thing is that, as 

amateurs, we can choose to use ‘legacy’ 

modes such as AM and, as our article 

demonstrates, can use modern circuit 

design to enable it. Many of us, myself 

included, came into the hobby after hear-

ing amateurs on AM on the 160, 80 or 

40m bands. That route into the hobby is 

largely unknown nowadays but maybe 

we will see a resurgence of interest when 

casual listeners hear those modern-day 

AM nets taking place!

Remote Operation
Another article this month deals with 

remote operation for digital modes. 

Remote operation continues to be a 

bone of contention and this is not sur-

prising. There really is no clarity on the 

subject despite it being feasible and 

extensively used for several years. The 

regulations vary from country to country 

and, quite apart from what the licensing 

regulations may be, there are different 

rules for various awards programmes 

and contests. But there is no doubt that 

remote operation has its place in the 

hobby, whether it is simply to allow you 

W
hat a difference a month 

makes. Just a few short 

weeks ago I had a very 

pleasant visit from the 

TX Factor team, catching up with me 

to discuss PW but also how I am set-

tling in to my new home and getting 

back on the radio. You’ll no doubt get to 

watch that along with their visit to our 

VHF columnist Tim Kirby GW4VXE in a 

forthcoming episode.

But now things have all changed, 

with us all in lockdown as a result of the 

Coronavirus. As I write this, we can go 

out for essential shopping and one pe-

riod of exercise a day but otherwise are 

confined to the houXe. 9he good newX NX 
that amateur radio is the ideal hobby in 

the circumstances. While we can’t go to 

club meetings, we can sit at home build-

ing stuff and operating, keeping in touch 

with friends over the radio. Yes, maybe 

ragchewing will come back into favour, 

with nary a free channel on 80m or 2m.

PW Authors
I was checking recently and found that, 

as of last month’s issue, we have had 

149 authors contribute to the magazine 

since I took over as editor six and half 

years ago. I’m very proud of that but 

there’s always room for more and, 

indeed, I have several articles in the 

pipeline from new authors.

That said, I get a lot of material for 

the Valve & Vintage slot along with 

expedition write-ups and the like. But 

I would love to have more input on 

microwave band operating, amateur TV 

and other specialist but relevant areas 

of the hobby. And always, of course, 

constructional projects, whether simple 

ones for our Practical Way slot or more 

complex for Doing it by Design. I have in 

mind a constructional article competition 

at some time on the future, when life 

returns to normal, but do think about 

what you might be working on or, indeed, 

about writing up a project that you 

already have in hand. Home construction 

remains a very satisfying part of the 

hobby and although we may not all 

be comfortable with surface-mount 

components and the like, there is much 

we can do with more familiar discrete 

components or with knitting together 

ready-made modules.

Keylines

42

28
Continued on Page 78
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Review

I had a quick look to see if the excellent 

CHIRP software would ‘talk’ to the 8800, but 

it does not – at least at the moment.

The great news now, though, is that there 

is an app for iOS devices. Go to the App 

Store and look for SHX8800 and download it 

onto your iPhone/iPad. Switch on Bluetooth 

on the 8800 and then go into the app on your 

iOS device. You should see ‘Walkie Talkie’ or 

a similar name available as a Bluetooth con-

nection. You should then simply be able to 

read Krom the ���� and Xee the confi gura�
tNon data on ̂ our Uhone. >ouѣQQ fi nd thereѣX a 
screen of data for each memory channel – a 

little different to the usual spreadsheet style 

presentation on a PC – but it works well with 

the phone’s user interface. Make whatever 

changes you need to – or enter a new chan-

neQ. 8a[e the confi guratNon 
the aUU caQQX Nt 
a ‘case’) and you can then write it back to 

the 8800. Simple and very effective! I spot-

ted a couple of places in the app, including 

the app icon where Chinese text is displayed 

rather than English, despite the language be-

ing set to English, but I did not experience 

any problems as a result of this.

On the Air
The 8800 comes with a reasonable antenna 

– although I suspect putting an after-market 

antenna on it might give you some bene-

fi tX. 9he antenna ̂ ou uXe wNQQ need to ha[e a 

SMA-F connection.

Something that I found a little odd with 

the rig, which I have noticed on some other 

models recently, is that it has two PTT but-

tons. You have a PTT for each of the two 

VFOs. Until you get used to this, you may, 

like me, hit the PTT, start talking and then 

wonder why your QSO partner is not hearing 

you! PTT Button 1 is larger than PTT button 

2, so you might want make sure that most of 

your activity happens on VFO 1.

Audio from the rig was pleasant to lis-

ten to and transmitted audio reports were 

good – thank you to Martin GW3XJQ and 

Steve GW7FBV for their reports through 

the GB3SP repeater. The receiver seemed 

to work alright for everything I tried. I men-

tioned that I programmed up the rig with the 

AO-91 satellite and I was able to hear it quite 

adequately on an overhead pass. I’m sure if 

things were quiet, you could probably make 

a QSO through the satellite, using the sup-

plied antenna.

The menu key gives access to various 

basic controls: squelch, power,wide/nar-

row, busy lockout, time out timer under the 

‘Radio Set’ menu item as well as the ability 

to change CTCSS, channel display, frequen-

cy search and Bluetooth. A long press of the 

‘hash/up arrow’ key starts the rig scanning 

through your memories. Long pressing 0 

gives you a voltage reading. Long pressing 

‘star/space’ locks the keypad. The rig has a 

voice prompt too, which I tend to turn off, al-

though I know this is a vital feature for some 

users. I turned it off in the software but man-

aged to turn it back on, inadvertently from 

the keypad. I’m not sure what I pressed! 

There’s an FM radio built in, which covers 

76-108MHz. It seemed pretty sensitive and I 

was receiving Irish stations quite adequate-

ly from here in West Wales. You can enter 

the required frequency from the rig’s key-

pad, just as you would in the amateur bands.

I started off by saying that the rig had a 

‘rugged, outdoorsy’ sort of feel to it. The vari-

ous sockets are protected by plastic covers, 

whNch fi t VuNte weQQ� Xo the rNg wNQQ UrobabQ^ 
comfortably survive a walk in the rain, al-

though I’m not aware it has an IP rating un-

like some of the more expensive handhelds.

Charging the Rig
The 8800 comes with a drop-in charger, 

which can be powered by either the sup-

plied mains charger or a USB charging lead. 

Even better, if you are out and about, in the 

car, perhaps, you don’t need the drop in char-

ger – just the USB charging lead. There’s a 

micro-USB socket on the back of the rig, so 

T
here are any number of dual-band 

handhelds available these days, 

some of them available really 

cheaply. What’s so different about 

thNX one and wh^ mNght ̂ ou fi nd Nt oK Nnter�
est? I’m going to try to answer that below. 

+or the KeatureX and XUecNfi catNonX aX XuU�
plied by the manufacturer, check out the 

sidebar on the last page of this review.

First Impressions
9he fi rXt NmUreXXNon on unbo]Nng the radNo NX 
of colour! The rig is a bright orange and has 

a rubbery, chunky feel to it, which makes it 

feel as though it’s a good match as an out-

door radio for walking. Add to that the fact 

that the bottom of the radio is given over to 

a torch, which can either provide white light 

or ܫ aXhNng red� whNte and bQue ў defi nNteQ^ 
handy for those evening dog walks. It’s a 

good torch too!

I can hear some tutting at the back about 

this being PW not Practical Dog Walker! 

Alright, so what about it as a radio? As it 

arrived, the rig was in memory mode with 

some non-amateur-band frequencies set 

up. I could see that the radio had both VFO 

mode where you can enter the frequency 

you want to use and memory mode. Long 

press the menu key and you can toggle be-

tween the two modes. It’s in the instruction 

book, which is adequate but basic. 

2^ fi rXt teXt then� waX to Uut the rNg Nnto 
VFO mode, put the receiver on 430.950MHz 

and listen for EI7MLR, some 85 miles 

away across the water. I was delighted to 

note that within a few minutes, the receiv-

er chirped into life. There’s an on-screen 

S-meter by the way, which isn’t terribly well 

calibrated, so don’t expect to use it to give 

meaningful reports. The display is a quite at-

tractive colour display that is easy to read.

Programming the Rig
The next thing I wanted to try to do was 

to program up some memories. This is 

where you have some options. If you are 

an Android mobile phone user, there’s an 

&UU that ̂ ou can downQoad 
. grabbed Nt 
from the Moonraker website), which allows 

you to manage the programming of the rig 

Tim Kirby GW4VXE

longworthtim@gmail.com

from your phone and Bluetooth the details 

between your phone and rig. This is a nice 

touch if you want to make some changes 

to the UrogrammNng on the ܫ ^ ў ma^be ̂ ou 
fi nd a (9(88 code NX wrong on a memor^ 
and you don’t have a PC and programming 

cable with you. I don’t use an Android mobile 

phone but I was able to download and install 

the App onto a Network Radio, that runs 

Android and establish communication be-

tween the two, so that was great. Because 

the Network Radio has a very small screen, 

it wasn’t great for programming the 8800 up 

but I was able to prove the principle. If you 

have a regular Android mobile phone, you 

won’t have any problems at all.

<hen . fi rXt QooPed at the rNg there waX 
no app for an iOS device, so it was off to 

the PC for programming for me! There’s no 

programming cable supplied with the 8800 

but I had a look and the connection seemed 

the same as the Baofeng UV-5R for which I 

had a lead. The programming lead uses the 

5roQNfi c 51����� chNU and� aX .ѣd OuXt had a 
Windows update on the machine, natural-

ly the lead and drivers were not recognised 


XNgh�� but we canѣt bQame the ���� Kor that. 
If this happens to you, as it almost certainly 

will at some point, there are some excel-

lent instructions on how to back-date your 

5roQNfi c :8' drN[erX bacP to [erXNon �.�.�.�� 
which will resolve the problem. Try this web-

site:

https://tinyurl.com/vy4tcrm 

Having done that, the rig connected up 

through the USB cable and showed as a 

COM port in the PC’s Port Manager. I down-

loaded the programming software from the 

Moonraker website and installed it onto the 

PC, pointed the program at the appropriate 

COM port and was immediately able to read 

from the rig.

9he UrogrammNng XoKtware worPX fi ne aQ�
though it’s reasonably basic. You can’t copy 

and paste between entries and you can’t 

import channel information as a comma 

XeUarated [arNabQe 
(8;� fi Qe� Kor e]amUQe. 
But for programming up a few local repeat-

Senhaix 8800 Bluetooth 
Dual Band Handheld 

erX 
bear Nn mNnd that the ���� ѢonQ^ѣ haX 
128 memories anyway) it’s no problem and 

. VuNcPQ^ had Kour or fi [e reUeater channeQX 
programmed up and written back to the rig. 

For interest, I also programmed up a couple 

of channels where I could listen to the AO-91 

XateQQNte 
���.���2-_ down����.���2-_ 
up). It’s a nice feature to be able to set trans-

mit and receive frequencies on different 

bands – something not possible on all rigs. 

Review

Tim Kirby GW4VXE takes a look at a dual-band 
handheld that is colourful, includes a torch and can 
be programmed from your Smartphone!

Fig. 1: The front panel of the 8800.

Fig. 2: Two PTT buttons – enough to confuse the 

reviewer!
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like me, hit the PTT, start talking and then 

wonder why your QSO partner is not hearing 

you! PTT Button 1 is larger than PTT button 

though I know this is a vital feature for some 

users. I turned it off in the software but man-

aged to turn it back on, inadvertently from 
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iOS device. You should see ‘Walkie Talkie’ or 

a similar name available as a Bluetooth con-

nection. You should then simply be able to 

read Krom the ���� and Xee the confi gura�
tNon data on ̂ our Uhone. >ouѣQQ fi nd thereѣX a 
screen of data for each memory channel – a 

little different to the usual spreadsheet style 

presentation on a PC – but it works well with 

the phone’s user interface. Make whatever 

changes you need to – or enter a new chan-

neQ. 8a[e the confi guratNon 
the aUU caQQX Nt 
a ‘case’) and you can then write it back to 

the 8800. Simple and very effective! I spot-

ted a couple of places in the app, including 

the app icon where Chinese text is displayed 

rather than English, despite the language be-

ing set to English, but I did not experience 

any problems as a result of this.

The 8800 comes with a reasonable antenna 

– although I suspect putting an after-market 

antenna on it might give you some bene-

fi tX. 9he antenna ̂ ou uXe wNQQ need to ha[e a 

you! PTT Button 1 is larger than PTT button 

2, so you might want make sure that most of 

your activity happens on VFO 1.

Audio from the rig was pleasant to lis-

ten to and transmitted audio reports were 

good – thank you to Martin GW3XJQ and 

Steve GW7FBV for their reports through Steve GW7FBV for their reports through Steve GW7FBV

the GB3SP repeater. The receiver seemed 

to work alright for everything I tried. I men-

tioned that I programmed up the rig with the 

AO-91 satellite and I was able to hear it quite 

adequately on an overhead pass. I’m sure if 

things were quiet, you could probably make 

a QSO through the satellite, using the sup-

plied antenna.

The menu key gives access to various 

basic controls: squelch, power,wide/nar-

row, busy lockout, time out timer under the 

‘Radio Set’ menu item as well as the ability 

to change CTCSS, channel display, frequen-

cy search and Bluetooth. A long press of the 

‘hash/up arrow’ key starts the rig scanning 

through your memories. Long pressing 0 

gives you a voltage reading. Long pressing 

aged to turn it back on, inadvertently from 

the keypad. I’m not sure what I pressed! 

There’s an FM radio built in, which covers 

76-108MHz. It seemed pretty sensitive and I 

was receiving Irish stations quite adequate-

ly from here in West Wales. You can enter 

the required frequency from the rig’s key-

pad, just as you would in the amateur bands.

I started off by saying that the rig had a 
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from your phone and Bluetooth the details 

between your phone and rig. This is a nice 

touch if you want to make some changes 

to the UrogrammNng on the ܫ ^ ў ma^be ̂ ou 
fi nd a (9(88 code NX wrong on a memor^ 
and you don’t have a PC and programming 

cable with you. I don’t use an Android mobile 

phone but I was able to download and install 

the App onto a Network Radio, that runs 

Android and establish communication be-

tween the two, so that was great. Because 

the Network Radio has a very small screen, 

it wasn’t great for programming the 8800 up 

but I was able to prove the principle. If you 

have a regular Android mobile phone, you 

won’t have any problems at all.

<hen . fi rXt QooPed at the rNg there waX 
no app for an iOS device, so it was off to 

the PC for programming for me! There’s no 

programming cable supplied with the 8800 

but I had a look and the connection seemed 

the same as the Baofeng UV-5R for which I 

had a lead. The programming lead uses the 

5roQNfi c 51����� chNU and� aX .ѣd OuXt had a 
Windows update on the machine, natural-

ly the lead and drivers were not recognised 


XNgh�� but we canѣt bQame the ���� Kor that. 
If this happens to you, as it almost certainly 

will at some point, there are some excel-

lent instructions on how to back-date your 

5roQNfi c :8' drN[erX bacP to [erXNon �.�.�.�� 
which will resolve the problem. Try this web-

https://tinyurl.com/vy4tcrm 

Having done that, the rig connected up 

through the USB cable and showed as a 

COM port in the PC’s Port Manager. I down-

loaded the programming software from the 

Moonraker website and installed it onto the 

PC, pointed the program at the appropriate 

COM port and was immediately able to read 

9he UrogrammNng XoKtware worPX fi ne aQ�
though it’s reasonably basic. You can’t copy 

and paste between entries and you can’t 

import channel information as a comma 

XeUarated [arNabQe 
(8;� fi Qe� Kor e]amUQe. 
But for programming up a few local repeat-

Senhaix 8800 Bluetooth 
Dual Band Handheld 

erX 
bear Nn mNnd that the ���� ѢonQ^ѣ haX 
128 memories anyway) it’s no problem and 

. VuNcPQ^ had Kour or fi [e reUeater channeQX 
programmed up and written back to the rig. 

For interest, I also programmed up a couple 

of channels where I could listen to the AO-91 

XateQQNte 
���.���2-_ down����.���2-_ 
up). It’s a nice feature to be able to set trans-

mit and receive frequencies on different 

bands – something not possible on all rigs. 

handheld that is colourful, includes a torch and can 

Seaside
set-ups
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News

Enter our competitions at www.radioenthusiast.co.uk/competitions

RSGB ANNUAL CONVENTION: Planning is 

underway for this year’s RSGB Convention, which 

will take place from October 9th to 11th 2020. 

The feedback from the 2019 Convention was 

very positive and the Society is keen to ensure 

that it maintains the quality of the event. 

The Convention organising committee would like 

to receive your suggestions for the subjects and 

presenters for this year’s lectures and work-

shops.  Please e-mail

convention@rsgb.org.uk

with your thoughts and ideas. While the Society 

is unable to promise to take up every suggestion, 

all suggestions will help to provide a programme 

that truly meets the needs of those attending. 

The RSGB Convention is generously sponsored 

by Martin Lynch & Sons. 

You can watch 90 lectures from previous RSGB 

Conventions on the Society’s website:

www.rsgb.org/videos

RSGB NEWS: Following the recent launch of 

an Ofcom Consultation on EM Field exposure, 

tMe 7S,B Mas released a GrNeܪnL paper for all 
UK amateurs. This gives more details as the 

proposals involve a change to licence conditions 

for any station operating with greater than 10W 

EIRP. The Society has formed a team to prepare 

a considered response to Ofcom’s Consultation 

and will be offering further guidance ahead of 

tMe 2ay ��tM deadlNne. 9Me GrNeܪnL paper Ns 
available at:

www.rsgb.org/emc-papers

Occasional PW contributor Chris Colclough 

G1VDP has been appointed to the role of the 

RSGB’s Beyond Exams (BE) Coordinator. He was 

�� rst lNHensed Nnܪ�6 and enOoys operatNnL on -+ 
using CW, is active on RTTY, CW and most other 

digital modes and enjoys working DX with the 

ne\ +9��+9� Rodes. (MrNs Ns a foZnder ReRGer 
of the Strumble Head DX and Contest Club and an 

active member of the Hinckley Amateur Radio & 

Electronic Society. 

And regular PW contributor Tony Jones G7ETW 

has been appointed as the RSGB’s Amateur Ra-

dio Development (ARD) Chair. Tony was licensed 

Nn ���� and \as a 7&>3*9 operator and LroZp 
controller for some years.  

For the last ten years he has been heavily 

involved in training, managing education pro-

grammes for two radio clubs. He was a member 

of the new Syllabus Implementation Group and is 

now a member of the Exams and Syllabus Review 

Group (ESRG).

MOTOROLA WINS CASE AGAINST HYTERA: 

ARRL report that a jury for the US District Court 

of tMe 3ortMern )NstrNHt of .llNnoNs Mas a\arded 
2otorola SolZtNons daRaLes of 	�6�.6 RNllNon Nn 
its theft of trade secrets and copyright infringe-

ment lawsuit against Hytera Communications 

of Shenzhen, China— the maximum Motorola 

Solutions had sought. 

.n early �0�� 2otorola ܪled HoRplaNnts Nn federal 
court alleging that Hytera’s digital mobile radio 

(DMR) products employed techniques and 

systems that infringed on Motorola Solutions’ 

patents and trade secrets. Already known for 

its Land Mobile Radio Service products, Hytera 

entered tMe aRateZr radNo )27 Rarket Nn �0�6.  
Motorola alleged that proprietary and patented 

information was taken illegally by three former 

company engineers who went to work for Hytera, 

as ‘part of a deliberate scheme to steal and copy’ 

its technology. The company said following the 

verdict that it would seek a global injunction to 

prevent Hytera from trade secret misappropria-

tion and copyright infringement. 

Motorola said technology features it developed 

started showing up in Hytera products soon after 

Hytera began hiring former Motorola engineers 

Nn �00�� aHHordNnL to tMe la\sZNt. 7ead tMe fZll 
story at:

https://tinyurl.com/ugor7pt

Newsdesk
Have you got something to tell our readers about? If so, then email practicalwireless@warnersgroup.co.uk

Radio News

Coronavirus News
The coronavirus (COVID-19) situation has led to a number of 

consequences for the hobby. Many planned DXpeditions have been 

cancelled or postponed. And while most contests are going ahead, 

the RSGB has announced restrictions on multi-operator categories 

in their various contests. Obviously, a number of rallies and social 

events have been cancelled. These include (at the time of writing) 

the Newbury Rally, Dayton, the CDXC Social and AGM, the Yeovil QRP 

Convention, the RSGB AGM and others. So please don’t rely on our 

Rallies page but check before heading to an event. The National Radio 

Centre at Bletchley Park has also been closed.

Meanwhile, the IARU Region 1 Executive Committee will hold 

‘virtual’ meetings to replace their scheduled April get-together. 

IARU Region 2 has announced that online workshops will replace the 

Emergency Communications and Satellite Communications workshop 

that was due to be held in Trinidad & Tobago in May. And IARU Region 

� has cancelled its first >oungsters on the Air (>4TA) Camp that had 

been planned for Rayong, Thailand, in early October.

RAYNET report that many of the events for which they would 

normally be providing communications support have been cancelled.

On the positive side, Michael G7VJR reports that he has given over 

100
 of Club Logѣs computing resources to scientific research into 
COVID-19 proteins, as part of the Folding@Home project.

Also on the positive side, BATC is offering free use of the BATC 

Video Streaming Service and chat facility to any radio club or group of 

radio amateurs. This will help clubs to hold virtual meetings with HD 

video and audio streaming and a chat window for real-time feedback 

and discussion.

Interestingly, in a press release from HamRadioPrep.com on the 

Digital Journal website, HRP report that the number of people now 

studying to pass the qualifying FCC (US) exam has increased by more 

than 700% since news of COVID-19 broke. It will be interesting to see 

whether the same applies here in the UK.
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News

DAWN OF THE DRONE: Steve Mills contacted 

us on the radioenthusiast website to mention his 

Gook 9Me )a\n of tMe )rone. >oZ Han ܪnd Nt on tMe 
publishers Text Cafe site:

https://tinyurl.com/tt72x3o 

There are articles on various websites located 

by searching The Dawn of the Drone Steve Mills 

but you can also see photos of the IWM 1917 

exhibits of the Royal Flying Corps drone in the 

book at the following URL if you scroll down to 

the Illustration pages:

Mttps���tNnyZrl.HoR�Zd6VeHp

OTN 133: 7&49& Mas pZGlNsMed 493 ��� 
4ld 
9NRer 3e\s�. 9Mere are se[eral antenna artNHles 
in this issue: More on Doublets and Balanced 

Feeders, A Fresh Insight into Doublets, Matching 

and Standing Waves and Beverage antenna along 

\NtM Ser[NHNnL a -y ,aNn ()��.. 
part ��. 9Mere stNll 
is some misunderstanding about qualifying for 

membership of RAOTA. There are two categories 

of ReRGersMNp Խ &ssoHNate and +Zll. +Zll ReR-

bers have a vote in the running of RAOTA whereas 

Associate members do not. Associate member-

ship of RAOTA is open to anyone (licensed or 

listener) with an active interest in amateur radio 

(regardless of how recently they came into the 

hobby). Full membership of RAOTA is open to 

anyone (licensed or listener) with at least 25 years 

experience in amateur radio.

RANDOMISED ANSWERS IN EXAM PAPERS: 

Given that online exams are fully randomised, it 

was decided decided in August 2019 to enable the 

randomisation of the answers for each question 

in paper exams from September 1st 2019, when 

Syllabus 2019 was introduced. This ensures that 

there is no relative advantage or disadvantage 

between online and paper exams. 

With hindsight, Exam Secretaries should have 

been made aware of this change for paper exams 

and the RSGB Examinations Quality Manager 

(EQAM) apologises for this oversight. It is im-

portant that Exam Secretaries inform all their 

invigilators of this change and also point out that, 

as per tMe e]NstNnL \ordNnL Nn *=�00� ��.� .n[NLNla-

tors must mark Foundation and Intermediate 

examinations using the supplied Marking Keys 


one for eaHM HandNdate�.SNnHe tMe RNddle of �0�� 
those passing the RSGB exam for the Full licence 

have been able to apply for short call signs such 

as M5xx. This has provided a major incentive to 

upgrade to Full. 

“An applicant for a new Full Licence (or a Full 

(Club) Licence) may request a callsign with three 

traNlNnL letters� ZsNnL any [alNd +Zll 1NHenHe preܪ] 
in the list, except ‘G2’. Callsigns using formerly 

NssZed preܪ]es are not a[aNlaGle [Na tMe lNHensNnL 
portal and must be requested on a paper applica-

tion form (a fee is payable). 

Radio News

“A callsign with only two trailing letters or which 

starts with ‘G2’ is only available if the applicant 

previously held it. Our policy that a station may 

change its callsign only in exceptional circum-

stances remains unchanged though Ofcom may, 

on occasion, require a station to change its call 

sign.” (Ofcom Announcement) 

The change in policy affects the issue of old 

amateur callsigns that had been issued prior to 

the start of World War 2 but it is unclear why M5xx 

Halls are also affeHted. Up ZntNl RNd-�0��� tMNs Hall 
block had never been issued before. 

The new policy does not affect any callsigns that 

have already been issued.

OSCAR 100 UPDATE: Bernard 3oHk ,�B=) 
reports that since writing the article and its 

publication in the April issue of PW, Oscar 100 has 

changed slightly. The narrowband transponder 

has been opened up to 500kHz wide, three 

beacons in place of two and the full new band plan 

can be found at:

https://amsat-dl.org/neuer-qo-100-bandplan 

REACTIVATION OF LEGENDARY YASME 

VP2VB CALLSIGN: On March 10th an interna-

tional group set sail to the British Virgin Islands 

and activated the VP2VB callsign of Yasme fame 

for six days, focusing on the low bands with two 

stations. VP2VB was the callsign of the legendary 

Danny Weil VP2VB, skipper of the Yasme series 

of sailing vessels that carried the peripatetic 

adventurer as he travelled from one DX location 

to anotMer Nn tMe ���0s and early ��60s. -Ns 
activities provided the impetus to create The 

Yasme Foundation.  British by birth, Weil was a 

watch and clock maker by trade, and had a sense 

of adventure. His initial Yasme (often rendered as 

YASME) sailing voyage was to the British Virgin 

Islands. Yasme derives from the Japanese word 

‘yasume’, which means ‘to make tranquil’. Another 

giant of ham radio history, the legendary DXer Dick 

SpenHely 0;�&&� GeHaRe a\are of <eNlѣs aspNra-

tions and suggested that he combine amateur 

radio with his ambitious travel itinerary. Spencely 

taught Weil Morse code and helped him secure 

the VP2VB callsign, which was to become famous 

around the globe. Spencely secured the initial 

amateur radio gear for the Yasme and became a 

tireless fundraiser for The Yasme Foundation as 

well. Ultimately, there were three Yasmes. From 

���� ZntNl ��6�� <eNl operated froR se[eral ports 
of Hall Nn tMe (arNGGean and tMe PaHNܪH. 9MNs latter-
day VP2VB DXpedition will count toward Yasme 

a\ards and Rarks tMe ܪrst aHtN[atNon of ;P�;B Nn 
Rore tMan 60 years. <eNl retNred froR )=pedNtNon-

NnL and settled Nn 9e]as Nn ��6�� resZRNnL MNs 
profession and becoming a US citizen. He was not 

to be heard on the air again although he kept an ear 

on tMe Gands. -e dNed Nn �00� at aLe ��.

Midlands Inter-Club GMT Award
To encourage more local activity on the VHF bands during last winter, Solihull ARS devised the Mid-

lands Inter-Club GMT Award, which in time became known as the GMT Contest. It started on the day 

we put our clocks back one hour to GMT, hence the name, and ran until the end of January. Members 

from 23 Midlands clubs participated during the three-month long contest, which received a major 

Goost \Men 2artNn 1ynHM � Sons 1td kNndly donated a <oZ]Zn 0,-U;3� )27 radNo for tMe \Nnner. 
9Me pMoto sMo\s tMe o[erall \Nnner� Pete 2NnHMNn ,63-< 
on tMe left� froR tMe SZtton (oldܪeld 
&7S� reHeN[NnL tMe prN_e and a HertNܪHate froR StZ ,�0U7� tMe Hontest orLanNser.
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T
here are any number of dual-band 

handhelds available these days, 

some of them available really 

cheaply. What’s so different about 

thNX one and wh^ mNght ̂ ou fi nd Nt oK Nnter�
est? I’m going to try to answer that below. 

+or the KeatureX and XUecNfi catNonX aX XuU�
plied by the manufacturer, check out the 

sidebar on the last page of this review.

First Impressions
9he fi rXt NmUreXXNon on unbo]Nng the radNo NX 
of colour! The rig is a bright orange and has 

a rubbery, chunky feel to it, which makes it 

feel as though it’s a good match as an out-

door radio for walking. Add to that the fact 

that the bottom of the radio is given over to 

a torch, which can either provide white light 

or ܫ aXhNng red� whNte and bQue ў defi nNteQ^ 
handy for those evening dog walks. It’s a 

good torch too!

I can hear some tutting at the back about 

this being PW not Practical Dog Walker! 

Alright, so what about it as a radio? As it 

arrived, the rig was in memory mode with 

some non-amateur-band frequencies set 

up. I could see that the radio had both VFO 

mode where you can enter the frequency 

you want to use and memory mode. Long 

press the menu key and you can toggle be-

tween the two modes. It’s in the instruction 

book, which is adequate but basic. 

2^ fi rXt teXt then� waX to Uut the rNg Nnto 
VFO mode, put the receiver on 430.950MHz 

and listen for EI7MLR, some 85 miles 

away across the water. I was delighted to 

note that within a few minutes, the receiv-

er chirped into life. There’s an on-screen 

S-meter by the way, which isn’t terribly well 

caQNbrated� Xo donѣt e]Uect to uXe Nt to gN[e 
meaningful reports. The display is a quite at-

tractive colour display that is easy to read.

Programming the Rig
9he ne]t thNng . wanted to tr^ to do waX 
to program up some memories. This is 

where you have some options. If you are 

an Android mobile phone user, there’s an 

App that you can download (I grabbed it 

from the Moonraker website), which allows 

you to manage the programming of the rig 

Tim Kirby GW4VXE

longworthtim@gmail.com

from your phone and Bluetooth the details 

between your phone and rig. This is a nice 

touch if you want to make some changes 

to the UrogrammNng on the ܫ ^ ў ma^be ̂ ou 
fi nd a (9(88 code NX wrong on a memor^ 
and ̂ ou donѣt ha[e a 5( and UrogrammNng 
cable with you. I don’t use an Android mobile 

phone but I was able to download and install 

the App onto a Network Radio, that runs 

Android and establish communication be-

tween the two, so that was great. Because 

the Network Radio has a very small screen, 

it wasn’t great for programming the 8800 up 

but I was able to prove the principle. If you 

have a regular Android mobile phone, you 

won’t have any problems at all.

<hen . fi rXt QooPed at the rNg there waX 
no app for an iOS device, so it was off to 

the 5( Kor UrogrammNng Kor me� 9hereѣX no 
programming cable supplied with the 8800 

but I had a look and the connection seemed 

the same as the Baofeng UV-5R for which I 

had a lead. The programming lead uses the 

5roQNfi c 51����� chNU and� aX .ѣd OuXt had a 
Windows update on the machine, natural-

ly the lead and drivers were not recognised 

(sigh), but we can’t blame the 8800 for that. 

If this happens to you, as it almost certainly 

wNQQ at Xome UoNnt� there are Xome e]ceQ�
lent instructions on how to back-date your 

5roQNfi c :8' drN[erX bacP to [erXNon �.�.�.�� 
which will resolve the problem. Try this web-

site:

https://tinyurl.com/vy4tcrm 

Having done that, the rig connected up 

through the USB cable and showed as a 

(42 Uort Nn the 5(ѣX 5ort 2anager. . down�
loaded the programming software from the 

Moonraker website and installed it onto the 

5(� UoNnted the Urogram at the aUUroUrNate 
(42 Uort and waX NmmedNateQ^ abQe to read 
from the rig.

9he UrogrammNng XoKtware worPX fi ne aQ�
though it’s reasonably basic. You can’t copy 

and paste between entries and you can’t 

import channel information as a comma 

XeUarated [arNabQe 
(8;� fi Qe� Kor e]amUQe. 
But for programming up a few local repeat-

Senhaix 8800 Bluetooth 

Dual Band Handheld 

ers (bear in mind that the 8800 ‘only’ has 

��� memorNeX an^wa^� NtѣX no UrobQem and 
. VuNcPQ^ had Kour or fi [e reUeater channeQX 
programmed up and written back to the rig. 

For interest, I also programmed up a couple 

of channels where I could listen to the AO-91 

XateQQNte 
���.���2-_ down����.���2-_ 
up). It’s a nice feature to be able to set trans-

mit and receive frequencies on different 

bandX ў XomethNng not UoXXNbQe on aQQ rNgX. 

Tim Kirby GW4VXE takes a look at a dual-band 
handheld that is colourful, includes a torch and can 
be programmed from your Smartphone!

from your phone and Bluetooth the details 

between your phone and rig. This is a nice 

to the UrogrammNng on the ܫ ^ ў ma^be ̂ ou 

and ̂ ou donѣt ha[e a 5( and UrogrammNng 
cable with you. I don’t use an Android mobile 

phone but I was able to download and install 

Android and establish communication be-

tween the two, so that was great. Because 

the Network Radio has a very small screen, 

it wasn’t great for programming the 8800 up 

but I was able to prove the principle. If you 

have a regular Android mobile phone, you 

the 5( Kor UrogrammNng Kor me� 9hereѣX no 
programming cable supplied with the 8800 

but I had a look and the connection seemed 

the same as the Baofeng UV-5R for which I 

had a lead. The programming lead uses the 

5roQNfi c 51����� chNU and� aX .ѣd OuXt had a 
Windows update on the machine, natural-

ly the lead and drivers were not recognised 

(sigh), but we can’t blame the 8800 for that. 

If this happens to you, as it almost certainly 

lent instructions on how to back-date your 

5roQNfi c :8' drN[erX bacP to [erXNon �.�.�.�� 
which will resolve the problem. Try this web-

(42 Uort Nn the 5(ѣX 5ort 2anager. . down�

Review

Enter our competitions at www.radioenthusiast.co.uk/competitions



10 PRACTICAL WIRELESS May 20 20

. had a VuNcP QooP to Xee NK the e]ceQQent 
(-.75 XoKtware wouQd ѢtaQPѣ to the ����� but 
Nt doeX not ў at QeaXt at the moment.

The great news now, though, is that there 

is an app for iOS devices. Go to the App 

Store and look for SHX8800 and download it 

onto your iPhone/iPad. Switch on Bluetooth 

on the 8800 and then go into the app on your 

iOS device. You should see ‘Walkie Talkie’ or 

a similar name available as a Bluetooth con-

nection. You should then simply be able to 

read Krom the ���� and Xee the confi gura�
tNon data on ̂ our Uhone. >ouѣQQ fi nd thereѣX a 
Xcreen oK data Kor each memor^ channeQ ў a 
little different to the usual spreadsheet style 

UreXentatNon on a 5( ў but Nt worPX weQQ wNth 
the phone’s user interface. Make whatever 

changeX ̂ ou need to ў or enter a new chan�
neQ. 8a[e the confi guratNon 
the aUU caQQX Nt 
a ‘case’) and you can then write it back to 

the 8800. Simple and very effective! I spot-

ted a couple of places in the app, including 

the aUU Ncon where (hNneXe te]t NX dNXUQa^ed 
rather than English, despite the language be-

Nng Xet to *ngQNXh� but . dNd not e]UerNence 
any problems as a result of this.

On the Air
The 8800 comes with a reasonable antenna 

ў aQthough . XuXUect UuttNng an aKter�marPet 
antenna on it might give you some bene-

fi tX. 9he antenna ̂ ou uXe wNQQ need to ha[e a 

SMA-F connection.

Something that I found a little odd with 

the rig, which I have noticed on some other 

models recently, is that it has two PTT but-

tons. You have a PTT for each of the two 

VFOs. Until you get used to this, you may, 

like me, hit the PTT, start talking and then 

wonder why your QSO partner is not hearing 

you! PTT Button 1 is larger than PTT button 

�� Xo ̂ ou mNght want maPe Xure that moXt oK 
your activity happens on VFO 1.

Audio from the rig was pleasant to lis-

ten to and transmitted audio reports were 

good ў thanP ̂ ou to Martin GW3XJQ and 

Steve GW7FBV for their reports through 

the GB3SP repeater. The receiver seemed 

to work alright for everything I tried. I men-

tioned that I programmed up the rig with the 

AO-91 satellite and I was able to hear it quite 

adequately on an overhead pass. I’m sure if 

things were quiet, you could probably make 

a QSO through the satellite, using the sup-

plied antenna.

The menu key gives access to various 

basic controls: squelch, power,wide/nar-

row, busy lockout, time out timer under the 

‘Radio Set’ menu item as well as the ability 

to change (9(88� channeQ dNXUQa^� KreVuen�
cy search and Bluetooth. A long press of the 

‘hash/up arrow’ key starts the rig scanning 

through your memories. Long pressing 0 

gives you a voltage reading. Long pressing 

‘star/space’ locks the keypad. The rig has a 

voice prompt too, which I tend to turn off, al-

though I know this is a vital feature for some 

users. I turned it off in the software but man-

aged to turn it back on, inadvertently from 

the keypad. I’m not sure what I pressed! 

There’s an FM radio built in, which covers 

76-108MHz. It seemed pretty sensitive and I 

was receiving Irish stations quite adequate-

ly from here in West Wales. You can enter 

the required frequency from the rig’s key-

Uad� OuXt aX ̂ ou wouQd Nn the amateur bandX.
I started off by saying that the rig had a 

‘rugged, outdoorsy’ sort of feel to it. The vari-

ous sockets are protected by plastic covers, 

whNch fi t VuNte weQQ� Xo the rNg wNQQ UrobabQ^ 
comfortably survive a walk in the rain, al-

though I’m not aware it has an IP rating un-

QNPe Xome oK the more e]UenXN[e handheQdX.

Charging the Rig
The 8800 comes with a drop-in charger, 

which can be powered by either the sup-

plied mains charger or a USB charging lead. 

Even better, if you are out and about, in the 

car, perhaps, you don’t need the drop in char-

ger ў OuXt the :8' chargNng Qead. 9hereѣX a 
micro-USB socket on the back of the rig, so 

Fig. 1: The front panel of the 8800.

Fig. 2: Two PTT buttons – enough to confuse the 

reviewer!
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armed with the correct lead (not supplied) 

you can charge from a USB socket in the car, 

a phone charger or whatever you have.

Overall Impressions
In summary then, the unique feature of this 

rig is the ability to program it via Bluetooth 

from an Android/iOS device. If you don’t 

have an Android/iOS device you probably 

won’t get the best out of the rig, although it’s 

a very serviceable basic handheld that will 

do what ̂ ou e]Uect oK Nt. 9he uXer NnterKace 
seems slightly quirky to me but this is some-

thing you will probably get used to. 

I liked the rig’s rugged feel and colour-

ful looks for outdoor use. I can’t believe I’m 

Xa^Nng thNX� but the torch NX e]ceQQent� . had 
mN]ed KeeQNngX about the two 599 buttonX 
but this is something you’d get used to pret-

ty quickly. 

My grateful thanks to Chris Taylor at 

Moonraker UK for the loan of the rig and 

particularly for pointing me in the direc-

tion of the iOS app, when I thought that only 

Android smartphones were supported!  The 

8800 costs £64.99.

RADIO FEATURES

� Power Output 5W

� Dual Band

� Dual Watch

� Dual Standby

� LED Flashlight

� SOS Warning

� DTMF Tone

� ANI Code

� PTT ID

� FM Radio

� Encryption

� 1750Hz Tone

� Customize Channel Names

� Bluetooth Programming

TRANSMITTER Wide Band Narrow Band

Output Power 5W 5W

2odZlatNon 2ode �60ɋ+�* �0ɋ+�*
&dOaHent (Mannel Po\er Մ6�dB Մ60dB
SNLnal 3oNse 7atNo Ճ-�0dB Ճ-�0dB
ParasNtNH -arRonNH Ճ6�dB Մ60dB
SpZrNoZs *RNssNon Ճ-�6dBR Ճ-�6dBR
&ZdNo 7esponse �00-_-�0-_ �00-_-�k-_
&ZdNo )NstortNon Ճ�
 Ճ�


RECEIVER Wide Band Narrow Band

SensNtN[Nty -��0dBR -��0dBR
.nterRodZlatNon Մ60dB Մ��dB
&dOaHent (Mannel SeleHtN[Nty Մ60dB Մ��dB
SpZrNoZs 7eOeHtNon Մ60dB Մ��dB
&ZdNo 7esponse �00-_-�0-_ �00-_-�k-_
SNLnal to 3oNse 7atNo Մ��dB Մ�0dB
&ZdNo )NstortNon Ճ�
 Ճ�

Audio Output Power 1W 1W

GENERAL

FREQUENCY RANGE

UHF & VHF 

CHANNEL CAPACITY

��� (Mannels
CHANNEL STEP

��k-_ 
<Nde Band��
��.�k-_ 
3arro\ Band�
FREQUENCY STABILITY

s�.�ppR
OPERATING VOLTAGE

�.�; )( s�0

OPERATING TEMPERATURE

Խ�0r(c �60r(
ANTENNA IMPEDANCE �0ȹ
DIMENSION

����60���RR

\NtM Gattery paHk�
WEIGHT ��0L 

\NtM Gattery paHk� antenna�

3 4

Fig. 3: The bottom of the 8800 is given over to a 

torch. Fig. 4: Screenshot from the iOS app.
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O
ne of the great advantages of 

8oKtware )efi ned 7adNo ў aX 
NmUQemented Nn &3&3� +Qe]� 
.com and other -+ dNrect dNgNtaQ 

con[erXNon tranXceN[erX ў NX the abNQNt^ to 
monNtor at QeaXt one other band Nn addNtNon 
to the one ̂ ou are oUeratNng on.

.n order to taPe KuQQ ad[antage oK 
thNX KacNQNt^� an antenna NX needed that 
NX XNmuQtaneouXQ^ UerKectQ^ matched�
oUtNmNXed Kor each band ̂ ou are QNXtenNng 
to or watchNng on ̂ our tranXceN[erѣX 
bandXcoUe.

9here are Kew antennaX that can Uro[Nde 
thNX KacNQNt^. 9he ob[NouX oneX are thoXe 
uXNng ѢtraUXѣ 
reXonant UaraQQeQ�tuned 
cNrcuNtX� to eQectrNcaQQ^ NXoQate UartX oK the 
antenna deUendNng on the KreVuencNeX 
beNng uXed  the Qog UerNodNc arra^ 
whoXe 
deXNgn oKKerX contNnuouX co[erage o[er 
a broad XectNon oK the XUectrum�  and 
antennaX Nn whNch a number oK reXonant 
eQementX are aQQ Ked Nn UaraQQeQ.

4K theXe antennaX� when Nt comeX to 
baQancNng hNgh eKfi cNenc^ wNth reQatN[e 
comUactneXX� the thNrd method NX 
arguabQ^ the beXt. 9hNX PNnd oK technoQog^ 
waX UNoneered commercNaQQ^ b^ the :8 
comUan^ +orce �� durNng the ����X and 
fi rXt uXed Nn NtX (� >agN� whNch Uro[Nded 
two actN[e eQementX ў a drN[en eQement 
and a reܫ ector 
a dNrector on the ��m 
band� Խ on the ��� �� and ��2-_ amateur 
bandX� gN[Nng a gaNn oK around �d' o[er 
a dNUoQe 
d'd� on each band. 9he (� aQXo 
ga[e reaXonabQe UerKormance on the �� 
and ��2-_ bandX wNth a XuNtabQe antenna 
tunNng unNt. 

9he maOor UrobQem wNth thNX PNnd oK 
UaraQQeQ�Ked >agN antenna deXNgn NX PeeUNng 
the NnteractNon between [arNouX eQement 
UaNrX to a mNnNmum. 9hNX reVuNreX careKuQ 
antenna modeQQNng and XubXeVuent 
adaUtatNon oK the actuaQ Uh^XNcaQ antenna 
deXNgn to PeeU NtX gaNn� Kront�to�bacP 
and Kront�to�XNde ratNoX on a Uar wNth a 
con[entNonaQ XNngQe�band two�eQement 
>agN.

-owe[er� +orce �� had Xhowed thNX 
goaQ waX achNe[abQe ў much more Xo than 
eQNmNnatNng the Nnherent QoXXeX that occur 
Nn e[er^ traU oK a traUUed >agN antenna. 
9heXe traU QoXXeX add uU� meanNng that a 
three� or Kour�eQement traUUed >agN ma^ 
onQ^ ha[e the UerKormance oK a 
Uh^XNcaQQ^ 

Steve Ireland VK6VZ/G3ZZD

UractNcaQwNreQeXX%warnerXgrouU.co.uP

much XmaQQer� con[entNonaQ two�eQement 
>agN. 8ome ̂ earX ago . uXed one oK the 
more eKfi cNent trNband traUUed >agNX then 
a[aNQabQe ў a <NQXon 8^Xtem � three�
eQement >agN ў and had been horrNfi ed how 
much better m^ XNgnaQ waX when . returned 
to uXNng con[entNonaQ two�eQement Vuad�
deQta�QooU antennaX.

<hen Nt came to Qog UerNodNc >agNX� 
m^ e]UerNence oK them waX aQXo mN]ed. 
& good KrNend oK mNne had uXed a �� ў 
��2-_ Qog UerNodNc >agN Kor about �� ̂ earX 
and dNXco[ered theNr 
[er^� broadband 
non�reXonant nature meant that the 
antenna waX eVuaQQ^ good at UNcPNng uU 
atmoXUherNc noNXe o[er a broad band aX Nt 
waX XNgnaQX. -a[Nng Xe[eraQ reXonant >agN 
eQementX Ked Nn UaraQQeQ Nn a manner XNmNQar 
to the (� XhouQd mean the antenna had 
NnherentQ^ more XeQectN[Nt^ to unwanted 
noNXe and XNgnaQX than a Qog UerNodNc. 

The InnovAntennas XR6

Changing Over 
+or moXt oK the QaXt �� ̂ earX� the maNn 
-+ antenna at ;0�;? haX been eNther a 
two�eQement cubNcaQ Vuad� made uU oK a 
number oK UaNrX oK QooUX each co[erNng a 
XNngQe band� or NtX three�XNded deQta QooU 
eVuN[aQent. 

.nNtNaQQ^ . XNmUQ^ connected the 
KeedUoNntX oK aQQ the drN[en eQementX 
together and Ked them Nn UaraQQeQ. <hen Nt 
came to UerKormance� . VuNcPQ^ reaQNXed 
the Kront�to�bacP ratNo 
XNgnaQ reOectNon 
oKK the rear oK the antenna� waX reduced 
Krom a trNaQ XNngQe�band [erXNon and [arNed 
conXNderabQ^ Krom band to band. 9o maPe 
matterX worXe� the match to the Keeder 
aQXo changed KaNrQ^ wNQdQ^ Krom band to 
band and waX reQatN[eQ^ Uoor.

8ubXeVuentQ^� Nn order to PeeU the 
NnteractNon between the UaNrX oK eQementX 
to a mNnNmum and Uro[Nde the beXt 

Steve Ireland VK6VZ looks at a compact HF 
<aJi antenna suitaEle for 6oftware 'efi ned 
Radio and offers some general 
advice on putting together an HF 
Yagi antenna from a kit of parts. 
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UoXXNbQe UerKormance� . Kound Nt waX 
neceXXar^ to remoteQ^ XwNtch the XNngQe 
7,�����127���� grade coa]NaQ Keeder 
between each drN[en eQement� uXNng hNgh 
current ��; reQa^X.

9hNX meant the antenna onQ^ worPed 
weQQ on one band at a tNme and� e[en on 
receN[e� dNd not Uro[Nde XuKfi cNentQ^ good 
UerKormance on the other -+ bandX . 
wNXhed to XNmuQtaneouXQ^ monNtor on m^ 
8)7 tranXceN[er 
orNgNnaQQ^ a homemade 
-58)7� then an &3&3 ���) and now a 
.(42 .(������.

9here were other reaXonX Kor me 
wantNng to get awa^ Krom the cubNcaQ Vuad 
and deQta QooU beamX. 'eNng made oK 
wNre� antennaX oK thNX PNnd tend to XuKKer 
breaPageX Nn hNgh wNndX and� to maPe 
matterX worXe� where . QN[e� end uU beNng 
a Ѣܫ ^Nng traUe_eѣ Kor the QocaQ gaQah and 
coreQQa UarrotX� whoXe ra_or�XhaUe beaPX 
NncreaXe wNre breaPageX.

3ow KaXt aUUroachNng �� ̂ earX oK age� 
the energ^ needed to cranP the tower down 
and uU down e[er^ XN] monthX or Xo to 
reUaNr the wNre breaPageX waX gettNng too 
much Kor me. 9he wNnd and Uarrot NXXue 
aQXo eQNmNnated Kor me the UroXUect oK 
uXNng a wNre UaraQQeQ drN[en eQement >agN 
Xuch aX a -e]beam or a 8UNderbeam. 

Choosing a Parallel-Fed Yagi
&X no�one waX maPNng a tubNng UaraQQeQ 
drN[en eQement >agN Nn &uXtraQNa at the tNme 
oK m^ deXNre to UurchaXe one and . had 
NnXuKfi cNent tNme to buNQd one Krom Xcratch� 
Nt waX neceXXar^ to NmUort an antenna 
eNther Krom *uroUe or the :8&. 

&Kter conXNderNng antennaX Krom 
4UtNbeam 
4'���� ����� euroX� and )= 
*ngNneerNng 
8P^hawP� :8 	������ three 
eQementX on �����m and Kour on ��m 
but no <&7( bandX or �m� and QooPNng 
at the UotentNaQ KreNght chargeX Kor each 
antenna to <eXtern &uXtraQNa� . decNded on 
the .nno[&ntennaX =7�� ���eQement >agN� 
whNch wouQd gN[e me ����������������m 
co[erage wNth two dedNcated eQementX Kor 
each band e]ceUt ��m and Uro[Nde a gaNn 
oK about �d'd. 

4ne oK the goQden ruQeX oK UaraQQeQ drN[en 
eQement >agN antennaX @�B NX the more 
bandX�eQementX that are NnterQaced at 
an^ one UoNnt on the antenna boom� the 
more the UerKormance oK the >agN wNQQ be 
comUromNXed. &X a reXuQt� .nno[&ntennaX 
owner and deXNgner Justin G0KSC has 

oUtNmNXed the UerKormance oK the =7� b^ 

ha[Nng no more than the eQementX Kor three 
KreVuenc^ bandX NnterQaced at an^ one 
UoXNtNon on NtX boom.

3ote that on the =7� a tradNtNonaQ drN[en 
eQement and reܫ ector confi guratNon NX uXed 
on the ��� �� and ��m bandX� whereaX a 
drN[en eQement and dNrector NX uXed on ��� 
�� and �m. )oNng thNX enabQeX the ��� �� 
and �m eQementX to be UQaced at the Kront 
oK the �.�m�Qong boom and the Qarger ��� 
�� and ��m eQementX to be UQaced at the 
bacP� enabQNng the Qatter grouU oK eQementX 
to Uro[Nde Xome addNtNonaQ dNrectNonaQ 
UroUertNeX to the Kormer.

4n the ��m band� the onQ^ dedNcated 
eQement NX the drN[en eQement� but the 
=7� NX XtNQQ eKKectN[eQ^ a two�eQement >agN 
becauXe the ��m drN[en eQement doeX 
Xer[Nce aX a dNrector on ��m. .n turn� the 
��m drN[en eQement XNmNQarQ^ Xer[eX aX 
a reܫ ector on ��m� eKKectN[eQ^ Uro[NdNng 

three eQementX on thNX band Nn combNnatNon 
wNth the dedNcated ��m drN[en eQement and 
dNrector. 9he =7� NX a [er^ cQe[er deXNgn�

<hen Nt comeX to �m� there NX no dNrect 
connectNon between the drN[en eQement 
and the =7�ѣX 127���� ��ȹ coa]NaQ 
Keeder. .nXtead� the �m drN[en eQement NX 
UaraXNtNcaQQ^ couUQed to the Keeder [Na the 
other drN[en eQementX oK the =7�. 

Parameter Measurement

Weight 30kg

Turning Radius 4.84m

Boom Length 3.5m

Projected area of antenna 1.167m2

Wind Survival 172 km/hr

Average gain per band

at 20m above ground 11.24dBi

Table 1: technical specifi cations

Fig. 1: X7� element mounting plates and boom.
Fig. 2: X7� part elements identifi ed and labelled.
Fig. �: X7� element joints.
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3ote that the =7� uXeX reQatN[eQ^ cQoXe 
XUacNng between aQQ the UaNrX 
drN[en eQe�
ment�reܫ ector or drN[en eQement�dNrector� 
oK NtX eQementX� gN[Nng Nt a reQatN[eQ^ wNde 
bandwNdth on aQQ oK NtX XN] bandX.

9he technNcaQ XUecNfi catNonX are gN[en Nn 
Table 1.

Antenna Construction

<eXtern &uXtraQNa can be a wNnd^ UQace� 
both durNng wNnter and Xummer. 9he 
Xummer here NX c^cQone XeaXon and� whNQe 
moXt oK theXe dNrectQ^ aKKect the north�
weXtern coaXt Xome ����UQuX PNQometreX 
awa^ Krom m^ QocatNon Nn Xouth�weXtern 
<&� the ѢtaNQXѣ oK c^cQoneX KreVuentQ^ cauXe 
�� to ���Pm�hr wNndX here.

.n order to maPe the =7� eQementX aX 
Xtrong�wNnd�reXNXtant aX UoXXNbQe� /uXtNn 
,�08( haX made the eQementX taUer 
VuNcPQ^. +or e]amUQe� aX he outQNneX Nn the 
antenna manuaQ� the centre XectNon oK 
the ��m eQementX are ��mm Nn dNameter� 
taUerNng down Kour Qe[eQX oK tubNng 
��� ��� 
��� ��mm� to the fi naQ ��mm XectNon. 

9he boom NX made Krom two XectNonX 
oK ��mm dNameter XVuare�XectNon tube� 
wNth �mm waQQ thNcPneXX. 9heXe are OoNned 
uXNng ��mm XVuare�XectNon tube� uXNng 
2� boQtX.

<Nth the e]ceUtNon oK �m� each eQement 
NX boQted to the boom uXNng hea[^�dut^ 
boom�to�eQement mountNng UQateX� Fig. 1. 
.n turn� the eQementX are mounted on the 
UQateX uXNng 5QaXtNcoX UQaXtNc bQocPX aX 
NnXuQatorX and 9ornNQQo &QQen XtaNnQeXX XteeQ 
boQtX and nutX. 9hNX maPeX Kor a Xtrong 
conXtructNon. 

The Build

.n order to maPe the =7� antenna buNQd 
aX eaX^ aX UoXXNbQe� the fi rXt thNng . dNd ў 
and whNch XhouQd be done Nn the caXe oK 
an^ antenna aXXembQ^ ў NX to checP that 
aQQ the antenna comUonentX are UreXent� 
rNght down to the QaXt Xcrew� Fig. 2. 9here 
NX nothNng more anno^Nng Nn buNQdNng an 
antenna than to fi nd haQKwa^ through that 
Xe[eraQ boQtX� or XNmNQar� are mNXXNng. . waX 
UQeaXed to fi nd that not onQ^ aQQ the UartX 
were UreXent� but Nn the caXe oK nutX and 
boQtX there were e[en a Kew XUareX ў [NtaQ 
aX . ha[e ne[er buNQt an aQumNnNum antenna 
wNthout droUUNng Xe[eraQ nutX or boQtX onto 
the ground and XubXeVuentQ^ QoXNng them. 
9hanP ̂ ou .nno[&ntennaX Kor the XUareX ў 
. ended uU uXNng them aQQ.

9he ne]t XteU waX to Qa^ out the [arNouX 
antenna tube XectNonX on the ground 
and Uut them QooXeQ^ together� uXNng 
the Ѣ*Qement 8N_eX and 9aUerѣ dNagram 
Nn the manuaQ. *ach NndN[NduaQ eQement 

XectNon waX then QabeQQed wNth a Ѣ8harUNeѣ 
Uermanent marPer Uen to Xhow whNch 
eQement Nt beQonged to and numbered 
N.e. 
Ѣ��m reK �ѣ Kor the centre XectNon oK the 
��m reܫ ector� and a correXUondNng Pe^ 
made uXNng the manuaQѣX Ѣ*Qement 1a^outѣ 
Uage. +or e]amUQe� the ��m reܫ ector NX 
made uU oK �� dNKKerent XectNonX� Xo theXe 
were numbered Krom Ѣ�ѣ to Ѣ��ѣ.

2aPNng uU a dNagram oK thNX PNnd NX 
[NtaQ when buNQdNng an -+ >agN made uU oK 
muQtNUQe� taUered aQumNnNum XectNonX Nn 
order to PeeU tracP oK NndN[NduaQ XectNonX.

<hen ̂ ou are XortNng the eQement 
XectNonX UrNor to aXXembQ^� ̂ ou wNQQ notNce 
there are ten dNKKerent QengthX oK ��mm 
tubNng ў rangNng Krom ����mm to ��mm. 
9heXe are the eQement tNUX and� aX ̂ ou can 
gueXX� the QongeXt oneX generaQQ^ beQong 
to thoXe eQementX whNch are the QongeXt 
ў the ����mm�Qong tNUX beQong to the 
��m reܫ ector and the ����mm to the ��m 
reܫ ector. 9he Kour ���mm tNUX beQong to 

the ��m and ��m drN[en eQementX. 
9o maPe buNQdNng the NndN[NduaQ eQementX 

aX eaX^ and wNth aX QNttQe bacP XtraNn aX 
UoXXNbQe� . buNQt them on a UaNr oK ѢXaw 
horXeXѣ. .nno[&ntennaX thoughtKuQQ^ 
Uro[Nde two &QQen Pe^X 
�.� mm and �mm� 
Kor tNghtenNng the &QQen XtaNnQeXX XteeQ boQtX 
and nutX that Xecure the [arNouX antenna 
eQement XectNonX together.

<hNQe theXe &QQen Pe^X are UerKectQ^ 
adeVuate Kor the Oob� . Kound uXNng Xome 
9�'ar handQe &QQen Pe^X made doNng uU the 
XcrewX VuNcPer and tNghter eaXNer.

2^ recommendatNon NX not to ruXh the 
eQement aXXembQ^. <hNQe Nt UrobabQ^ can 
be comUQeted Nn about �� to �� hourX� Nt 
NX much more UQeaXant and XenXNbQe to 
XUread Nt o[er at QeaXt Kour or fi [e da^X aX . 
dNd. 9NghtenNng the &QQen boQtX and XcrewX 
UroUerQ^ on each eQement XectNon NX [NtaQ to 
the XucceXX oK the antenna.

<hen OoNnNng each eQement XectNon to 
NtX neNghbour� enXure both connectNng 
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XurKaceX are cQean and Kree oK an^ 
o]NdNXatNon uXNng wNre�wooQ. 3e]t� XUread 
a thNn Qa^er oK aQumNnNum eQectrNcaQ OoNntNng 
comUound 
Xuch aX 'urnd^ 5enetro] &� 
on the XurKace oK the end oK the eQement 
XectNon� whNch NX goNng to XQNde NnXNde the 
other eQement XectNon to maPe the OoNn. 9he 
Uhoto� Fig. 3� XhowX the eQement OoNntX.

4nce ̂ ou ha[e meaXured and Xet the 
eQement QengthX� taPe ̂ our taUe meaXure 
and re�checP them� UreKerabQ^ aKter a Kew 
mNnuteX breaP. .n m^ e]UerNence a Qot oK 
-+ >agNX UerKorm UoorQ^ on NnNtNaQ teXtNng 
becauXe at QeaXt one oK theNr eQementX 
waX NncorrectQ^ meaXured�Xet uU. &QQ 
good mechanNcaQ engNneerX� technNcNanX 
and aXXembQerX checP and rechecP theNr 
meaXurementX. 9he UhotoX� Figs. 4 and 5� 
Xhow the boom beKore and aKter attachNng 
the mountNng UQateX and beKore attachNng 
the eQementX.

Installation
&X XuggeXted b^ /uXtNn ,�08(� m^ =7� 
waX mounted near the toU oK m^ cranP�
o[er wNnd�uU -NQQX tower ѢuUXNde down�ѣ 
N.e. wNth aQQ the eQement NnXuQatorX and 
the antenna KeedQNne connectNon KacNng 
the ground. 9hNX aQQowX Kor Xome :; 
UrotectNon to be Uro[Nded Kor the UQaXtNc 
antenna NnXuQatorX b^ them oKten beNng Nn 
Xhadow� aX weQQ aX an eaX^ connectNon to 
the antenna KeedUoNnt. 9he antenna waX 
Ked [Na an .nno[&ntennaX ��� KerrNte core 
baQun.

4[er the toU oK the =7�� at about 
one metre hNgher at ��m� . mounted an 
.nno[&ntennaX (���� rotar^ ��m dNUoQe� 
Xo aX to gN[e me a rotatabQe antenna on aQQ 
bandX Krom �� to �� m� Fig. 6.

Adjusting the XR6
2^ UrNncNUQe NntereXt NX Nn (< )= chaXNng 
and conteXtNng on the -+�1+ bandX� 
Xo the deXNre waX to obtaNn a good 
match�8tandNng <a[e 7atNo 
8<7� oK 
QeXX than �.��� o[er the (< UortNonX oK 
����������������m.

.n aQQ m^ tNmeX oK buNQdNng muQtN�eQement 
-+ Vuad� deQta QooU or >agN antennaX� 
XtretchNng o[er �� ̂ earX� .ѣ[e ne[er buNQt 
one whNch dNdnѣt reVuNre adOuXtment 
aKter fi rXt UuttNng Nt uU. 9he =7� waX 
no e]ceUtNon� UartNcuQarQ^ becauXe oK 
m^ UrNmar^ NntereXt Nn the -+ band (< 
XectNonX.

9o teXt out the =7� Nt waX NnNtNaQQ^ raNXed 
to about Xe[en metreX ў the heNght oK 

m^ tower when KuQQ^ cranPed down ў and 
a baXNc 8<7 checP carrNed out� whNch 
re[eaQed the 8<7 waX around ��� or under 
Xomewhere Nn each oK the [arNouX bandX Nt 
co[ered.

(onfi dent on thNX baXNX that . had 
managed to at QeaXt aXXembQe the =7� 
correctQ^� the tower waX then raNXed to NtX 
generaQ oUeratNng heNght oK around ��m 
and the 8<7 UQotted on each band uXNng 
m^ &uXtNn 675 (Qub ;ector .mUedance 
&naQ^Xer 
a XuUer UNece oK teXt gear� and 
then checPed uXNng m^ .(����� at ��< 
outUut and an &uteP <2�� (omUutNng 
8<7 2eter.

9hNX re[eaQed that aQQ the =7� eQementX 
needed QengthenNng to Qower the 8<7 Xo 
the mNnNmum on each band waX about 
���P-_ uU Krom the Qower edge oK the 
band. .n the caXe oK the ��m and ��m 
bandX� the mNnNmum 8<7 UoNnt needed 
mo[Nng about ���P-_ Qower Nn KreVuenc^. 
4n ��m and ��m Nt needed mo[Nng about 

���P-_ Qower� on ��m about ���P-_ Qower 
and on �m about ���P-_ Qower.

.n order to worP out e]actQ^ how much 
the antenna needed to be Qengthened� 
Xome XNmUQe mathematNcX waX uXed. 9he 
method . am about to e]UQaNn can be uXed 
to adOuXt an^ homebrew or commercNaQ 
>agN.

+NrXtQ^� Nn the caXe oK the =7�� whNch can 
be conXNdered aX a two�eQement >agN on 
aQQ bandX� the Xame adOuXtment Nn Qength 
reVuNred needX to be carrNed out to both 
the drN[en eQement and the aXXocNated 
reܫ ector�dNrector� N.e. the antenna eQementX 
are baXNcaQQ^ XcaQed�uU or XcaQed�down Nn 
XN_e.

8econdQ^ the antenna needX to be fi rXt 
adOuXted on the QoweXt band Nt co[erX� 
KoQQowed b^ the ne]t hNgheXt band� and Xo 
on 
N.e. Nn the =7�� adOuXtment oK the ��m 
eQementX NX KoQQowed b^ the ��m eQementX� 
then the ��m eQementX�. 

4n ��m� the mNnNmum 8<7 UoNnt oK m^ 

Review

Fig. 4: X7� boom marked read^ for adding 
elements. Fig. 5: X7� boom with element mounting 
plates in place.
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=7� waX �.��� at ��.���P-_� meanNng thNX 
needed XhNKtNng aUUro]NmateQ^ ���P-_ 
Qower. :XNng the tNme�honoured KormuQa 
@�B Kor caQcuQatNng the Qength oK a haQK�wa[e 
dNUoQe antenna Nn metreX oK ����K
2-_�� 
the Qength oK one Kor ��.���2-_ NX 
��.���m. 8NmNQarQ^� a haQK�wa[e dNUoQe Kor 
��.���2-_ ў m^ deXNred centre KreVuenc^ 
ў wouQd be ��.���m. 

9hereKore� the =7� ��m eQementX need 
to each be Qengthened b^ ��.���m mNnuX 
��.���m� whNch NX �.���m or ���mm. 
&X a reXuQt� each tNU XectNon oK the ��m 
eQementX waX e]tended b^ haQK oK thNX� N.e. 
��mm. 

& XNmNQar caQcuQatNon UroceXX waX 
then carrNed out Kor the other fi [e bandX 
co[ered b^ the =7�. &Kter thNX� the tower 
waX cranPed down�tNQted o[er to ground 
Qe[eQ and the antenna eQementX adOuXted 
accordNngQ^. <hen the =7� waX returned 
to NtX KuQQ heNght and the 8<7 rechecPed� 
onQ^ the ��m eQementX needed Kurther 
adOuXtment�QengthenNng. 9hNX addNtNonaQ 
adOuXtment waX caQcuQated Nn the Xame 
wa^ aX beKore.

9he fi naQ =7� 8<7 cur[eX are Xhown 
Nn Table 2� whNch gN[eX ̂ ou an Ndea oK the 
e]ceQQent broad bandwNdth oK the antenna.

XR6 Performance

9he NnXtaQQatNon waX comUQeted at the end 
oK 3o[ember ����� unKortunateQ^ OuXt too 
Qate Kor a XerNouX attemUt at the annuaQ 
(6 << (< conteXt. -owe[er� e]tenXN[e 
on�aNr teXtNng tooP UQace durNng )ecember 
���� and . waX [er^ NmUreXXed wNth the 
=7�ѣX UerKormance� notNcNng no dNXcernNbQe 
dNKKerence between Nt and the Ure[NouX two�
eQement deQta QooU on Qong dNXtance UathX. 

9he Kront�to�bacP ratNo waX e]ceQQent Kor a 
two�eQement antenna� XhowNng around two 
to three Ѣ8ѣ UoNntX dNKKerence� deUendNng on 
band condNtNonX. 

9he =7�ѣX Kront�to�XNde ratNo waX eVuaQQ^ 
NmUreXXN[e� wNth XNgnaQX beNng reduced Nn 
Qe[eQ oKK the XNdeX oK the antenna b^ uU to 
Kour Ѣ8ѣ UoNntX. *uroUe and weXtern 3orth 
&merNca were worPed reguQarQ^ on ��m 
and ��m wNth what Xeemed a XNmNQar eaXe 
to the =7�ѣX UredeceXXor. 

.n 2arch ���� . tooP m^ uXuaQ UQace 
Nn 9eam � oK &uXtraQNaѣX Ѣ(ommonweaQth 
(onteXtѣ endea[ourX. 9hNX waX goNng to be 
the reaQ teXt Kor the =7� ў couQd Nt hoQd NtX 
own Nn termX oK Uro[NdNng a XNmNQar Xcore 
Nn comUarNXon to m^ Ure[NouX two�eQement 
deQta QooU beam$ . waX aQXo uXNng the 
.nno[&ntennaX (���� ��m rotar^ dNUoQe Kor 
the fi rXt tNme XerNouXQ^ Nn a conteXt.

.n the (ommonweaQth (onteXt ����� 
wNndX had hNt ���Pm�hour durNng the fi rXt 
tweQ[e hourX oK the conteXt� XnaUUNng haQK 
oK the reܫ ector oK m^ caUacNtN[eQ^�Qoaded 
2o]on ��m wNre beam and throwNng the 
-+ deQta QooU wNre beam around QNPe a 
UNece oK broPen KencNng. 

9hNX e]UerNence had UromUted m^ 
change to the =7� and (����� wNth theNr 
aQumNnNum tubNng eQementX. 4n the 
other hand� whNQe the wNndX had been 
chaQQengNng� the condNtNonX on ��m had 
been e]ceQQent Kor cQoXe to bottom oK the 
XoQar c^cQe condNtNonX� wNth both Xhort and 
Qong Uath oUenNngX Nnto the :0.

(ommonweaQth (onteXt ���� Uro[ed 
to be a radNcaQQ^ dNKKerent e]UerNence� wNth 
the condNtNonX on ��m ne]t to non�e]NXtent 
on the Qong Uath to the :0. 8NgnaQX on the 
Xhort Uath were [er^ weaP and both Kevin 

VK6LW and . XtruggQed to worP man^ :0 
XtatNonX� Qea[Nng ��m to taPe uU the XQacP.

)eXUNte the Uoor condNtNonX on ��� �� 
and ��m� at the end oK (ommonweaQth 
(onteXt ���� . had a cQaNmed Xcore oK 
����� UoNntX Kor ��� 684X� Nn contraXt to 
����ѣX ����� UoNntX Krom ��� 684X. 

.n ���� . had managed ��� 684X on 
��m but Nn ���� the Uoor condNtNonX had 
reXuQted Nn the 684 number droUUNng to ��. 
4n the other hand� Nn ���� m^ ��m 684 
totaQ had actuaQQ^ rNXen Nn comUarNXon to 
����� wNth �� 684X comUared to ��.

9he nNceXt thNng oK aQQ waX that &uXtraQNa 
9eam � e]tended NtX hoQd on �Xt UQace Nn 
the team comUetNtNon Nn ���� Nnto ���� 
ў and wNth m^ e]UerNence oK doNng the 
(ommonweaQth (onteXt Kor o[er �� ̂ earX 
. waX [er^ haUU^ wNth the UerKormance oK 
m^ .nno[&ntennaX =7� and (���. 4[er the 
QaXt ̂ ear or Xo� both antennaX ha[e been 
teXted b^ wNndX aUUroachNng ���Pm�hour 
wNth no NQQ eKKectX.

9he =7� 2P.. currentQ^ retaNQX at f������ 
NncQudNng ;&9� Krom the .nno[&ntennaX 
webXNte. & comUact [erXNon ў the =7�( ў 
NX a[aNQabQe� whNch uXeX caUacNtN[eQ^�Qoaded 
��m eQementX that are onQ^ �.�m wNde 
and coXtX f�����. .K ̂ ou are NntereXted Nn 
addNng the �m band� the =7� NX currentQ^ 
a[aNQabQe on XUecNaQ oKKer at f�����.
www.innovantennas.com
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Review

FreVuenc^ (MH_) SW7 FreVuenc^ SW7

14.00 1.1:1 24.89 1.18:1

14.05 1.0:1 24.94 1.3:1

14.10 1.0:1 24.99 1.4:1

14.15 1.0:1 28.0 1.4:1

14.20 1.1:1 28.1 1.3:1

14.25 1.2:1 28.2 1.18:1

14.30 1.3:1 28.3 1.0:1

14.35 1.4:1 28.4 1.1:1

18.068 1.1:1 28.5 1.32:1

18.118 1.2:1 50.00 1.2:1

18.168 1.3:1 50.05 1.1:1 

21.0 1.2:1 50.1 1.2:1

21.05 1.3:1 50.10 1.3:1

21.1 1.4:1 50.15 1.35:1

21.2 1.4:1 --- ---

21.3 1.42:1 --- ---

21.4 1.5:1 --- ---

Table 2: Final SW7 curves of .nnovantennas X7� installed at VK�V?.Fig. �: X7� on tower with C-140 dipole.
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O
f course, to pick up where I left 
off last month, there is still an 
impedance to match. Steve 

G0KYA has done a lot of work 
with a 19.8m length of wire [1]. I’ve put 
a vertical red line on Alan’s graph (Fig. 1 
from last month) to represent Steve’s wire 
length. As you can see, this goes through 
the middle of the 80m gap, which is good, 
but is blocked on 40m, and just dodges 
by the end of ‘no-go’ sections on all other 
bands. Steve says that he got SWRs from 
21:1 up to 400:1 on various bands for this 
length of wire using antenna modelling 
software. Now don’t give up! There is a 
solution to matching these rather extreme 
impedances. And at least, these values are 
not Nnfi nNte. 

The solution is what is commonly called 
a 9:1 unun – a weird name for what is 
actually an impedance transformer. The 
name comes from its unbalanced-to-
unbalanced action, where the ground is 
the common terminal (unlike in the balun, 
where the common terminal goes to the 
antenna). Some people, like Jerry W2FMI, 
want to call it a ‘broadband transmission 
line matching network’ – a real tongue 
twister! There are more details about this 
device in that same book, as well as details 
about how to make one yourself. In effect, 
this acts as a step-down transformer, 
which literally divides the impedance at 
the end of the wire by nine, to produce 
values easier to match at the transmitter. 
Steve gives examples of the impact of 
an unun on several bands, from actual 
measurements. For example, on 28MHz, 
without the unun the SWR was 409:1 
but with the unun it becomes 1.2:1. Of 
course, this doesn’t work well for the 40m 
band, because this length is so close to 
a half wave that the impedance is nearly 
impossible to match. He got an SWR of 
13.6:1 on 7.1MHz with the unun. But this 
is not important for me because I have a 
dipole for the 7MHz band.

So, I now have your solution for you – a 
length of wire, hung up on a tree, or a pole, 
Fig. 1, or erected as an inverted-L, either 
Steve’s 19.8m or Alan’s 26.5m long. The 
shorter length will give you a multi-band 
antenna, usable from 80m to 10m, but 
not on 40m. The longer one will give you 
160m to 12m, but not 10m. Get it up as 
high as you can. But beware the dreaded 
management meeting! A casual mention 
of wires at dinner one evening got a very 
nasty stare in return. “You’re not hanging 

Joe Chester MW1MWD

mw1mwd@gmx.com The Magic of a
Piece of Wire (Part II)
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Notes from a Small Station

Joe Chester MW1MWD continues his theme 
from last month of using an end-fed wire antenna.

1



PRACTICAL WIRELESS 19May 20 20

Notes from a Small Station

Enter our competitions at www.radioenthusiast.co.uk/competitions

more wires outside my back window”, I was 
told bluntly. Really? It’s just a length of wire, 
isn’t it? Apparently, the view through said 
window is a major visitor attraction in these 
parts, which means it is in effect a ‘listed 
view’ and can’t be altered by as much as a 
single wire. That evening, I rang M for help. 
He’s a man who has seen it all in his time. 
“Tell her you’ll take it down if she can see it”,

he told me. And that’s what I did! 

Taking the Plunge
. trNed a XQoUer fi rXt ў ��.�m oK antenna 
wire running from the base of the shed 
up to a branch on the tree, with a couple 
of metres hanging straight down. This 
worked, but I realised that what I actually 
had was an inverted-L, mounted in a sense 
the wrong way around (its normal to feed 
the inverted-L at the base of the vertical). 
When it stopped raining, I decided, like 
8te[e� to uXe a ��m fi XhNng UoQe� but wNth 
the top two sections removed, mounted 
beside the garden shed, giving about 
9m up and then 10.8m over to the tree. I 
then attached my unun (I got mine direct 
from M0CVOantennas.com – it’s rated 
up to 400W, Fig. 2) and added a long 
counterpoise wire around the fence (or use 
a good ground stake if you prefer). Then I 
connected a suitable length of coax to the 
transceiver, and I was ready to get on the 
air. After that visual inspection, of course, 
which I’m pleased to say I passed with 
�Nng coQourX^ ܫ

The Results
And the results? Outstanding! But it needed 
a bit of a tweak to get the best out of it. 
I measured the impedance at the radio 
end with my antenna analyser and got 
results comparable with those of Steve 
and others. The corresponding SWRs are, 
mostly, too high for my IC-7300’s internal 
tuner, although the KX3 handled them 
easily. However, the small losses add up, 
and are rather too much at QRP levels, 
where every tenth of a dB is important. 
To get a better match, I switched off the 
internal tuner in the IC-7300 and connected 
my MFJ 945E manual tuner. With this, I 
was able to get the SWR as seen by the 
transmitter down to 1:1 on all bands (the 
tuner setting varies for each band, but a 
note in the log now has these settings). 
This means, of course, that the transmitter 
will work happily – it tells us nothing about 
the SWR at the antenna or losses in the 
feedline. However, it’s time to get on the air. 

. Xtart wNth ��m� and the fi rXt thNng . 
notice is the lack of noise! The display on 
the IC-7300 is really clear, and weak signals 
normally hidden in the grunge are now 
clearly visible. Its Churches and Chapels 
on the Air day, with lots of activity. I give 
Tony GB4SRC a quick call and get a 59 
report. There are nets all over the place 
– 3727, 3754, 3772, 3793, 3743, 3700, 
3609, 3763 and 3663kHz were all in use 
by the ragchewers, and the WAB guys 
were going strong on 3760kHz, as usual. 
My DIY vertical never displayed so many 
active QSOs all at one time. I would list the 
callsigns for you but as these operators all 
Pnow each other� Nt waX moXtQ^ fi rXt nameX 
every over. However, here’s a few I did pick 
up: G4BIM, M0ILO, G4OAB, G6ZMX and, 
of course, the G2OT net. A day or so later, I 
caught GW0WPO/P on 3760kHz. He was 
59 with me, but I was only 53 with him, 
using 100W. He was up Llangollen way at 
the time. But the key thing is my efforts 
paid off. It worked, even if not quite as well 
as a 3-element Yagi (but who could get an 
80m one of those in a small garden?).

On 20m I get a good match with the 
tuner. I’m set up with an antenna switch 
to allow me to compare the EFA with the 
attic dipole. It’s the weekend of the CQ 
WWW SSB contest and the bands are 
very crowded. This is an ideal chance to 
check the operation of my new antenna. 
To start with I limit myself to checking 
signal strengths. I honestly could not see 
any difference between the signals on the 
dipole and the EFA. It’s time to make a few 
calls. I start on 20m, and in ten minutes 
worP ten XtatNonX� moXtQ^ Nn *uroUe� fi rXt 
call every time. Best was RU1A in St 
Petersburg, RG5A in Moscow, and EW2W 
Belarus, all in CQ Zone 16. The rest of my 
contacts were all in Zone 15. Just for the 
record, I was using 100W. This continued 
for a while, and I could have worked many 
more, but then I remembered I promised 
you North America. 

So, what about N1UR, in Vermont, zone 

5, and both VE3EJ and VE3JM, in Ontario 
zone 4. Time to try another band? I tuned 
up 10m, and got HG5A, EA5DN, CR5T 
and ED7W. I then tried 15m and worked 
YU5R in Serbia. As evening approached, I 
thought I would have a look at 80m. First 
up was M6T, just to check I was getting 
out. I then worked OL4C on 3.761MHz and, 
unbelievably, UX2X on 3.744MHz. I didn’t 
try 40m because the length of wire I am 
using is close to a half wave on 40m and as 
expected the end impedance is too high to 
match successfully. 

In summary, I had QSOs with stations 
in CQ zones 4, 5, 14,15,16, and on 80, 
20, 15 and 10m, which I would assess 
as a bit better performance than my set 
of attic dipoles, and with generally less 
background noise. I should also say that 
there were a couple of disappointments. 
Operationally, the antenna once tuned 
has a narrow bandwidth, which required 
retuning regularly as I moved around the 
wavebands. Using a manual tuner made 
this a bit tiring but even with this, the 
antenna was a good performer. I think 
I might look at replacing the unun with 
an ATU at some point (item added to 
worklist!). The other disappointments were 
failed QSOs – one of these was my usual 
contest contact with N1MM. I found Tom 
on 20m, and tried answering his calls, but 
he didn’t hear me. The other frustration 
was that I heard PJ4K, Bonaire, clearly, and 
spent a bit of time trying to hook him. This 
would have been an all-time new one for 
me. But the QRM was dire, and eventually I 
had to admit defeat.

So, there you have it. A magic antenna, to 
catch the last few rays of that sleepy Sun? 
Perhaps not quite magic but a reasonable 
performer, nonetheless. And it’s nearly 
invisible too. It’s really easy to deploy, even 
in the smallest garden. Just be careful to 
pick a ‘good’ length of wire. Throw the wire 
over a tree, or into a tall hedge, as high as 
you can. Don’t go mad with the length – 
really long wires, for example two or maybe 
e[en fi [e or more tNmeX the oUeratNonaQ 
wavelength, have different characteristics. 
Attach the unun matchbox, lay out a 
counterpoise wire just above the ground, 
plug in the radio and you’re ready to get on 
the air. You’ll get a bit more out of it as an 
inverted-L if you can mount it in this way. 
But really, it’s just a length of wire. Try it and 
see if it works for you.

References
[1] Stealth Antennas, Steve Nichols G0KYA, 
page 114, published by RSGB, available 
from the PW Bookshop.

Fig. 1: A simple pole can support the distant end.

Fig. 2: Unun from M0CVO.
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Qixiang Electron Science Technol-

ogy Co.Ltd. is a high-tech company with 

more than 25 years built-up experience 

of research, production and sales in the 

wireless communication equipment 

industry. There main products include 

Digital and Analog Portable Radio/Mobile 

Radio/Repeater and System, 3G/4G POC 

Radio and System, CB Radios, Marine 

Radios, GSM/CDMA/DCS/PCS/3G Re-

peater and other wireless communica-

tion devices and industry application 

solutions.

Mobile Transceiver

AT-778UV Dual band FM mobile 2m/70cm radio (136-174MHz & 

400-490MHz) 25 Watts, 250 channels  ....................................£99.95

AT-5189 Single band FM mobile 4m radio (66-88Hz), 25 Watts, 250 

channels .................................................................................£169.99

AT-588 Single band FM mobile 4m radio (66-88MHz), 40 Watts, 200 

channels .................................................................. £169.99 £149.99

ARES Single band AM/FM mobile 10m radio (28-29.695MHz) 30 

Watts ....................................................................... £149.95 £109.99

AT-5555N Single band AM/FM mobile 10m radio (28-29.700MHz) 30 

Watts ....................................................................... £189.95 £159.95

AT-6666 Single band AM/FM/USB/LSB 10m radio (25.615-

30.105MHZ) 60 Watts  ............................................. £199.99 £169.99

AT-D578UV Pro FM/DMR mobile radio This AT-D578UV-pro is a true 

TWIN band radio for digital DMR radio systems, compatible to MO-

TOTRBO Tier 1 and 2. Traditional FM is of course equally supported. In 

contrast to many other DMR radios the AT-D578UV offers real VFO op-

erations, which makes it much more suitable for amateur radio. Here 

you can adjust frequency and other parameters as you are used from 

traditional radios, instead of just using pre-programmed memories. 

Ofcourse the AT-D578UV offers these memories as well, quite a lot: 

4000 to be precise. But you are not limited to those memory chan-

nels.  .......................................................................................£349.99

Handheld Transceiver

AT-D868UV handheld radio is a VHF and UHF radio with both Digital 

DMR (Tier I and II) and Analog capabilities. Includes GPS Offering a to-

tal of 4,000 channels (Analog and Digital), 10,000 Digital Talk Groups, 

and up to 150,000 contacts, as well as multiple DMR ID numbers 

(Radio ID’s) for a single radio.  ................................................£129.95

AT-D878UV PLUS BLUETOOTH Digital DMR Dual-band Handheld 

Commercial Radio with Roaming and GPS VHF/UHF Dual-band Digital/

Analog Part 90 DMR commercial transceiver with 1.77 inch colour TFT 

display and GPS. This model includes DMR Roaming, faster processor 

and larger memory for future enhancements. Ideal for Fire, Search & 

Rescue, EMS, Police, Sheriff, Forestry and Security operations. Fre-

quency coverage 140-174 / 400-480 MHz .........................................

 .  .............................................................................................£199.99

Accessories

CPL-02 Battery eliminator for AT-D868UV .................................£9.95

CPL-01 Car charger ofr AT-D868UV  ..........................................£8.95

CPL-05 Speaker microphone for AT-D868UV  ..........................£19.99

Vero Global Communications compant is a science and 

technology enterprise in Fujian Province, specializing in 

R&D, production and sales of electronic products and ac-

cessories such as radio communication equipment, alarms, 

radio frequency smart cards, and GPS equipment.

Mobile Transceiver

VR-N7500 is a brand new 50 watt VHF 40 watt UHF Head-

less mobile transceiver with a solid build quality. It is very 

different in design compared to any other radio used mobile 

or base  The VR-N7500 uses a smartphone as a control 

panel and the body is installed in the boot or similar with the 

mobile phone connected to the body through Bluetooth. The 

cars hands-free intercom can be utilised through the vehicle 

Bluetooth and PTT is by th esupplied Bluetooth PTT  ...........

................................................................................£189.95

SenHaiX was estabished in 2012 and is in 

located in the located in the hometown of 

two way radio Quanzhou city, Fujian Prov-

ince, China. The company is a high-tech 

enterprise specialising in radio commu-

nications R&D, manufacture of two way 

communications and accessories.

Mobile POC Network Radio

SPTT-N60 is a 3G network android mobile radio with wifi , bluetooth, 

zello, sos, phone function, gps function, with touch screen and large 

LCD ...........................................................................................£249.95

4G version  ................................................................................£299.95

Handheld Transceiver

8800 Dual band, dual watch, dual standby, 5W Sport radio. This is a 

rugged and reliable, waterproof, dustproof and shatterproof handie with 

lots of extras including bluetooth progarmmoing option – amazing avlue 

at just  .........................................................................................£64.99

Inrico Electronics is a high-tech enterprise which focuses on the 

design, construction, production and sales of radio communication 

equipment. 

Mobile POC Network Radio

TM-7 PLUS is the fi rst 4G mobile network Radio. Great for amateur 

radio use with the new IRN platform, for Zello, Team Speak 3 and 

Echolink via 3G or WiFi. And it works as WiFi hotspot too!  ... £159.95

Handheld POC Network Radio

T199 is a 3G / WiFi Android Radio, without display, for basic operation. 

You can install apps from your computer to the radio via the USB port. 

Great network radio at a great price  ........................................£99.95

T192 is an IP-67 rated 3G / WiFi Android Radio as above but with the 

IP rating  ................................................................................ £109.99

T320 is the current best seller 4G / WiFi Radio. I t has a host of features 

and a great szie screen including Intelligent global intercom, Front & 

rear camera with auto-focus function, Longer standby time more than 

80 hours, 36mm-diameter speaker with double chambers, Positioning 

system supports, Support WIFI, Micro 5pindata cable, Support MP3 / 

MP4, Sturdy and durabable with military quality ................... £169.95

ICOM is an international manufacturer of radio transmitting and 

receiving equipment, founded in 1954 by Tokuzo Inoue with the 

company’s original name being “Inoue”. There products now include 

equipment for radio amateurs, pilots, maritime applications, land mo-

bile professional applications and radio scanner enthusiasts.

Handheld Transceiver

ID-51E The Icom ID-51E PLUS 2 is the third generation of the success-

ful D-Star HT. Like the original ID-51A, it covers 2 meters and 440 MHz 

and receives two bands simultaneously (V/V, U/U & V/U)  ........£379.00

Base Transceiver

IC-7300 HF/50/70 is a revolutionary compact radio that will excite HF 

operators from beginners to experts .................................. £1199.00

IC-9700 2/70/23 is an all mode, tri-band transceiver covering the 

144, 430/440 as well as 1200 MHz. Real-time, high-speed spectrum 

scope for the 144, 430/440, 1200 MHz bands. New PA provides a 

powerful 100 W (144 MHz), 75 W (430/440 MHz) and 10 W (1200 

MHz) output ........................................................................ £1795.00

SenHaiX
Started in 2001,Baofeng has always 

been aiming at creating user value and 

innovating products. From the fi rst small 

factory of more than 30 people, Baofeng 

has deveoped into a high-tech enterprise 

specializing in R&D, production,sales and 

after-sales service of handheld wireless 

walkie-talkies as well as accessories.

Handheld Transceiver

UV-5RC PLUS Latest version of this ever popular dual band handie 

- and now with a 4.5W on 2m -  Comes complete with desktop 

charger, antenna, belt clip & high power 1800mAh battery ..£29.95

UV-5RC PLUS TWIN pair of UV-5RC’s as above  ....................£55.00

GT-3 MK2 is a great dual band Baofeng with human-oriented fea-

tures. Large capacity Li-ion battery that can last for between 7-9 

hours of continuous use. Small and lightweight, it is small enough 

to fi t into your shirt pocket. Upgraded frame material makes it more 

durable and the great orange & black colour gives it a great appear-

ance. It also comes with a more user-friendly user manual making it 

easier to understand and use  ...............................................£39.95

GT-5 dual band, dual display, dual frequency and dual standby This 

is the latest Baofeng two way radio with great new features. Large 

capacity Li-ion Battery can last for 7-9 hours of continuous use, 

small and lightweight with upgraded frame.  ........................£39.95

BF-888S is a professional UHF transceiver with good performance 

and reliable quality. Extra functions such as Noise Reduction and 

Scrambler make it as a cost-effective transceiver covering 400-

470MHz and including desktop charger for an amazing .......£12.95

DM-9HX DMR radio Tier II VFO digital & analogue dual band UHF/

VHF handheld transceiver .........................................£89.95 £69.95

Accessories

UV-5SM Branded speaker microphone for all listed Baofengs £9.95

UV-5PC Branded software cable with USB for all listed Boafengs  ..

.................................................................................................£9.95 

UV-5BE Original battery eliminator for UV-5RC+  ...................£9.95

UV-5AT Original replacment antena for UV-5RC+  ..................£4.99

UV-EP Original replavement ear piece for UV-5RC+  ..............£4.99

UV-5SC Original soft case for UV-5RC+  .................................£9.95

BL-5 Original 1800 mAh replavement or spare battery for UV-5RC+ 

.................................................................................................£9.95

GT-5 Original GT-5 2000 mAh replaement or spare battery for 

GT-5  ......................................................................................£14.95

GT-3 Orginal GT-3 1800 mAh replacement or spare batery for 

GT-3  ......................................................................................£12.95

BF-8 6 way charger for BF-888S . ........................................£44.95

Leixen having developed a full range of “LEIXEN” series of radios. 

widely used in transport, construction, telecommunications, secu-

rity, restaurants, residential property management and other depart-

ments and areas, especially popular in the HAM’s world.

Mobile Transceiever

VV-898 136-174/400-470MHz mobile transceievr. What a great 

entry level dual band rig, with only 10 Watts it is ideal for the new 

foundation pass holders. Comes complete with radio bracket and 

keypad microphone  ..............................................................£59.95

VV-898S as above but with 25 Watts  ...................................£69.95

Handheld Transceiver

NOTE is a rugged 400-480 MHz handheld transceiver with a mas-

sive 20W output! Comes comlpetre with antenna, belt clip and drop 

in charger – are you ready to be heard!  ...............................£69.95
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Bluetooth and PTT is by th esupplied Bluetooth PTT  ...........

................................................................................ 189.95
powerful 100 W (144 MHz), 75 W (430/440 MHz) and 10 W (1200 

MHz) output ........................................................................MHz) output ........................................................................MHz) output £1795.00

sive 20W output! Comes comlpetre with antenna, belt clip and drop 

in charger – are you ready to be heard!  ............................... 69.9569.95

COVID-19 Notice-Stay Safe
We are OPEN and here to help you in these difficult and uncertain times. Keep smiling



Base Antennas
Simple plug and play HF antennas radial free and at 

a great price

GP2500 All Band 80-6M Vertical TX 80-6M RX 2-90MHz, 

Power 250W Length 7.13M ..............................£199.95

GPA-80 budget version of GP2500 80-6M 

Length 6.0M  ...................................................... £99.95

GPA-80F fi breglass version of GPA-80  ............£129.95

QRP Antennas
The Moonraker Whizz range are great for getting on HF in a neat 

compact and totally portable way

Whizz Whip HF/VHF/UHF portable antenna with telescopic 

whip - ideal for any situation where a long wore or vertical 

antenna is just not an option - get on air today for just £99.95

Whizz Loop 20-60m compact loop  is 

ideal for QRP Transceivers when space is 

limited or using portable with a Yaesu FT-

817ND or similar. Can be used indoors with 

surprising results and handy for travelling 

due to its “pocket” size antenna ideal for 

indoor or out and can be packed away and 

all for just £69.95

Whizz Loop V2 (right) same as above 

but with a frequency range from 40-

10m.............................£79.95

AMPRO-10 Slim line design 28MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-11 Slim line design 27MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-12 Slim line design 24MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-15 Slim line design 21MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-17 Slim line design 18MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-20 Slim line design 14MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-30 Slim line design 10MHz 2m approx. 3/8th fi tting ...... £22.95

AMPRO-40 Slim line design 7MHz 2m approx. 3/8th fi tting ........ £22.95

AMPRO-60 Slim line design 5MHz 2m approx. 3/8th fi tting ........ £24.95

AMPRO-80 Slim line design 3.5MHz 2m approx. 3/8th fi tting ..... £27.95

AMPRO-160 Slim line design 1.8MHz 2m approx. 3/8th fi tting... £59.95

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

HF Mobiles
Get great results with the Moonraker range of HF mobiles! From as 

little as £22.95!

83
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Don’t miss out – Register now and start enjoying free

All registered retail customers can now earn and redeem free product credits known as WATTS.
It’s simple the more you spend the more WATTS you receive.  You will also receive bonus WATTS
when you refer a ‘New Customer’, ‘Write a Product Review’, ‘Share’ a product’ or ‘Refer a Friend’

Join the best loyalty programme
and start earning          now!

registered retail customers can now earn and redeem free product credits known as 

loyalty programme
         nowWATTS

WATTS

Yagi Antennas
All Yagis have high quality gamma match fi ttings 

with stainless steel fi xings! 

YG27-35 Dual band 3/5 element 3.5/12.5 dBd gain with

one feed! .................................................................................... £79.95

GRP Fibreglass
Base Antennas
Diamond quality – 
Moonraker pricing
These high gain antennas have been pre-tuned for 

your convenience, easy to use, easy to install, and a 

choice of connection … look no further

SQBM100P 2/70cm 3.00/6.00dBd, RX 25-2000MHz, 

Length 100cm SO239. ........................................................

.......................................£49.95 SPECIAL OFFER £39.95

SQBM200P 2/70cm, Gain 4.5/7.5dBd, RX 25-2000MHz, 

Length 155cm, SO239 ............................ £54.95 SPECIAL OFFER £44.95

SQBM500P 2/70cm, Gain 6.8/9.2dBd, RX 25-2000MHz, 

Length 250cm, SO239 ............................ £74.95 SPECIAL OFFER £69.95

SQBM1000P 6/2/70cm, Gain 3.0/6.2/8.4dBd, RX 25-2000MHz, 

Length 250cm, SO239 ................................................................... £84.95

SQBM223N 2/70/23cm, Gain 4.5/7.5/12.5dBd, RX 25-2000MHz, 

Length 155cm, N-Type .................................................................. £79.95

SQBM3000N Triband 2/70/23cm, Gain 4.5/8.3/10.7dBd Length 1.55m ....

...................................................................................................... £79.99

SQBM3500N Triband 2/70/23cm, Gain 6.8/9.2/11.8dBd Length 2.70m ....

....................................................................................................£119.99

99

HF Wire Antennas 
Our HF wire antennas are made with complete waterproof potted 

baluns and high quality “original” fl exweave antenna wire.

MDHF-80 3.5MHz balun matched mono dipole, length 40m ..........£59.95

MDHF-40 7.0MHz balun matched mono dipole, length 20m ..........£44.95 

MDHF-20 14MHz balun matched mono dipole, length 10m ...........£39.95

OSHF-80 3.5-30MHz balun matched off set dipole, length 40m ....£59.95

OSHF-40 7.0-30MHz balun matched off set dipole, length 22m ......£44.95 

OSHF-20 14-30MHz balun matched off set dipole, length 11m .......£39.95

LWHF-160 1.8-50MHz unun match end fed antenna, length 42m ...£49.95

LWHF-80 3.5-50MHz unun match end fed antenna, length 20m ...£44.95

LWHF-40 7.0-50MHz unun match end fed antenna, length 10m ...£39.95

49

Multiband Mobile
Why buy loads of different antennas when Moonraker 

has one to cover all!  SPX series has a unique fl y lead and 

socket for quick band changing

SPX-100 9 Band plug n’ go portable, 

6/10/12/15/17/20/30/40/80m, Length 165cm retracted just 

0.5m, Power 50W complete with 38th PL259 or BNC fi tting to 

suit all applications, mobile portable or base - brilliant!

..............................................................................£44.95

SPX-200S 6 Band plug n’ go mobile, 6/10/15/20/40/80m, 

Length 130cm, Power 120W, PL259 fi tting ..............................

£44.95

SPX-300S 9 Band plug n’ go mobile, 6/10/12/15/17/20/30/40/80m, 

Length 165cm, High Power 200W,PL259 fi tting  ............................ £59.95

37

VHF/UHF Mobiles
GF151 Glass Mount 2/70cm, Gain 2.9/4.3dBd, Length 78cm complete with 4m cable 

and PL259 ......................................................................................................... £29.95 

MRM-100 MICRO MAG 2/70cm, Gain 0.5/3.0dBd, Length 55cm, 1” magnetic base with 

4m coax and BNC  ............................................................................................. £19.95 

MR700 2/70cm, Gain 0/3.0dBd, Length 50cm, 3/8 fi tting .....................................£9.95 

MR777 2/70cm, Gain 2.8/4.8dBd, Length 150cm, 3/8 fi tting ............................. £19.95

MRQ525 2/70cm, Gain 0.5/3.2dBd, Length 43cm, PL259 fi tting (high quality) ... £19.95 

MRQ500 2/70cm, Gain 3.2/5.8dBd, Length 95cm, PL259 fi tting (high quality) ... £26.95 

MRQ750 2/70cm, Gain 5.5/8.0dBd, Length 150cm, PL259 fi tting (high quality) . £36.95

MRQ800 6/2/70cm Gain 3.0dBi/5.0/7.5dBdBd, Length 150cm, PL259 fi tting (high 

quality) ............................................................................................................. .£39.95 

MRQ273 2/70/23cm Gain 3.5/5.5/7.5dBdBd, Length 85cm, PL259 fi tting (high quality)

.......................................................................................................................... £49.95

MRQ900 10/6/2/70cm Gain 10m (2.15dB) 6m(2.5dB) 2m (2.8dB) 70cm (5.5dB) 

Length: 125cm PL259 fi tting ............................................................................ £49.95

41

Mobile Antenna Mounts
TRIMAG-S Triple magnetic mount with SO239 antenna fi tting with 4m 

RG58 and PL259 fi tted – ideal for those larger antennas ........ just £39.95

TURBO-S single 170mm magnetic mount with SO239 antenna fi tting with 

4m RG58 and PL259 fi tted – will suit most antennas upto 5ft. .......£19.95

HKITHD-SO Heavy duty hatch back mount with SO239 antenna fi tting 

with 4m RG58 and PL259 fi tted .....................................................£32.95

HKITM-S Mini hatch back mount with SO239 antenna fi tting with 4m 

RG58 and PL259 fi tted ...................................................................£32.95

66
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Coax Cable Drums
Save money buying in bulk – handy

50m as well as 100m drums at discounted prices

RG58-DRUM-50 standard RG58 6mm 50m reel ................................................£19.99

RG58-DRUM-100 standard RG58 6mm 100m reel............................................£29.99

RG58M-DRUM-50 military spec RG58 6mm 50m reel  .....................................£24.95

RG58M-DRUM-100 military spec RG58 6mm 100m reel ..................................£44.95

MINI8-DRUM-50 military spec MINI-8 7mm 50m reel  ......................................£34.99

MINI8-DRUM-100 military spec MINI-8 7mm 100m reel ..................................£64.99

RG213-DRUM-50 military spec RG213 9mm 50m reel .....................................£64.99

RG213-DRUM-100 military spec RG213 9mm 100m reel  ..............................£119.99

WESTFLEX-DRUM-100 military speck Westfl ex 103 10mm 100m reel..........£159.99

RG174-DRUM-100 military spec RG174 2.8mm 100m reel..............................£59.95

99
Masts
GRP Fibreglass
Ideal heavy duty fi breglass masts for those antennas that need to be insulated 

from metal hardware or pole – convenient 2m lengths in a light grey

GRP-150 2m 37mm OD ............................................................................£29.95

GRP-200 2m 51.7mm OD .........................................................................£39.99

Masts
Telescopic
We offer both aluminium and GRP fi breglass push up masts ranging from 20-50ft 

to suit your needs. The aluminium versions are for portable/occasional use and the 

fi breglass versions can also be used for fi xed instillation

LMA-M 26ft open 5.5ft closed 50-25mm aluminium mast  ...................£109.99

LMA-L 33ft open 7.2ft closed 50-25mm aluminium mast .....................£119.99

TMF-1 20ft open 5.6ft closed 50-30mm high quality GRP mast ............£199.99

TMF-1.5 30ft open 7.5ft closed 57-30mm high quality GRP mast .........£299.99

TMF-2 40ft open 9ft closed 57-30mm high quality GRP mast ...............£349.99

TMF-3 50ft open 8ft closed 65-23mm high quality GRP mast ...............£399.99

Masts – Push Up
Lightweight medium and heavy duty

swaged masts sets from 1.25-2” diameter

5ft sections to create a lovely 20ft mast –

choose the correct size needed for the antenna

installation. Masts have a lovely push fi t for

easy of use and to give a strong connection 

MSP-125 20ft Medium Duty (set of 4 poles) 32mm dia 1.6mm gauge ....£44.99

MSP-150 20ft Medium Duty (set of 4 poles) 38mm dia 1.6mm gauge ....£49.99

MSP-175 20ft Medium Duty (set of 4 poles) 44mm dia 1.6mm gauge ....£59.99

MSP-200 20ft Medium Duty (set of 4 poles) 51mm dia 1.6mm gauge ....£69.95

MSPX-150 20ft Heavy Duty (set of 4 poles) 38mm dia 2.65mm gauge .......£69.95

MSPX-200 20ft Heavy Duty (set of 4 poles) 51mm dia 2.65mm gauge.......£89.95
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Make Your Own?
Wire, insulators & bits
Have fun but making your own antenna system

and see how it works against the commercial designs

SCW-50 Enamelled copper wire, 1.6mm, 50m length  ..........................£24.95

HCW-50 Hard drawn copper wire, 1.6mm, 50m length  ........................£29.95

FWPVC-50 high quality fl exweave with PVC coating 4mm, 50m  ......... £44.95

300-20 Ribbon feeder 300 ohm high quality slotted, 20m .....................£17.95

450-20 Ribbon feeder 450 ohm high quality slotted, 20m  ....................£19.95

DPC-W Wire dipole centre with securing clamps  ......................................£5.95

DPC-S Wire dipole centre with SO239 socket for PL259  ..........................£6.95

DPC-38 Dipole centre for 2 x 3/8th whips antennas to make dipole  ....... £6.95

DOGBONE-S small plastic insulator  ...........................................................£1.00

Hardware
We offer all type of mounting hardware to

help get you rigged up at home – if you cant

see it listed chances are we have it.

Check www.moonraker.eu or just give us a call

TRIPOD-HDA heavy duty collapsible tripod to suit base mats up to 67mm

..................................................................................................................£149.95

TK-24 wall bracket offers 18” clearance  .................................................£29.95

TK-12 wall bracket offers 12” clearance  .................................................£19.95

BB2 mast base plate to suit up to 2” masts/pole  ....................................£22.99

JOIN-200 clamp 2” poles back to back  ................................................. £17.95

PTP-20 2” to 2” mast clamp  ...................................................................... £5.95

124

NOW
IN STOCK
NEW FORMULA ZERO
Super Low Loss Cable

help get you rigged up at home – if you cant

see it listed chances are we have it

heck www.moonraker.eu or just give us a call

TRIPOD-HDA 

..................................................................................................................

TK-24

TK-12 

BB2 

JOIN-200 

PTP-20 

see it listed chances are we have it

y Safe
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Y
ou may recall that I ended last 

month’s piece by saying that 

Eimac had kindly offered a 

full set of replacement valves 

but that they would take two months to 

manufacture and ship.

Retest Driver Board: 
Properly!
While waiting, I re-tested the driver section 

and did some more research into the 

4CX350 characteristics. Given that the 

(ontroQ ,rNd NX bNaXed at Խ��; )( and that 
the grid should not go positive, maximum 

power should be obtained with a voltage 

XwNng Nn the order oK ��; UP�UP under Qoad. 
Off load swing will be greater and, to allow 

Kor QoXXeX� Xa^ �� to ��; UP�UP. &1( wNQQ 
come into play to keep the drive within 

acceptable limits. My re-test of the driver 

XectNon Xhowed that Kor �; UP�UP NnUut� 
the outUut [arNed Krom �; UP�UP at the 
Qower KreVuencNeX to ��; UP�UP at ��2-_. 
So, the driver output was low but greater 

than the input. I needed at least double the 

voltage swing. Using the QRZ forum in my 

search for information was very useful in 

confi rmNng theXe concQuXNonX.
The driver device was a CTC 

'&1����1�� Խ a rare de[Nce made Krom 
unobtainium! It is two NPN transistors in 

a XNngQe ���a��� UacPage� Fig. 1. Testing 

this out of circuit revealed that only one 

half was working, hence the low output 

[oQtage. . waX unabQe to fi nd a dataXheet 
Kor thNX tranXNXtor or fi nd one QNXted Kor 
sale anywhere. Indeed, only two NPN 

tranXNXtorX� 27+��� and 27+���� were 
available in this package. On an educated 

hunch, the original transistor looked like a 

���< de[Nce and that Xeemed reaXonabQe 
given that the driver probably operated in 

(QaXX & Kor QNnearNt^� wNth a XuUUQ^ [oQtage 
oK ��; )(. *Nther the 27+��� 
���<� or 
the 27+��� 
���<�� both good Kor uU to 
���2-_� couQd be XuNtabQe. . decNded that 
eNther couQd be uXed. &gaNnXt thNX the UrNce 
is about £90.00 so mistakes cannot be 

tolerated. I was a little uneasy about this 

tranXNXtor becauXe Nt NX onQ^ XUecNfi ed Krom 
�� to ���2-_ and . waX goNng to uXe Nt 
beQow ��2-_� and NtѣX the 2uXeumѣX hard�
earned money at stake.

&nother oUtNon wouQd be to uXe two more 
common RF transistors wired back to the 

Michael Jones GW7BBY
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drN[er 5('. 5acPageX couQd be 29��� or 
other RF package but would require some 

re-modelling of the mounting points. There 

NX a cut�out Nn the 5(' XUecNfi caQQ^ Kor the 
���a��� de[Nce. 9he aQternatN[e tranXNXtorX 
would have to be mounted on the heatsink 

and the PCB mounted on elevated stand-

offs to clear the transistor packages and 

then the transistor leads extended to the 

5('. )oabQe� not NdeaQ� but PeUt Nn mNnd.
&Kter dNXcuXXNng wNth Paul, we decided 

that the best solution was to order an 

27+��� Krom 2ouXer. +ortunateQ^� 
Nt aQQ worPed out. . waX abQe to fi t the 
replacement driver transistor on the bench 

at home and then test it, Fig. 2. Maximum 

output was improved and it was consistent 

Krom 1+ to -+� whereaX the oQd tranXNXtor 
droUUed oKK at the 1+ end. &QXo� wNth both oK 
the transistors in the package now working, 

the power available will be greater, thus 

preventing the voltage swing from sagging 

under load.

In the meantime Eimac exceeded 
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expectations and the four 4CX350s arrived 

about six weeks early but we were unable to 

fi t them untNQ the drN[er tranXNXtor NXXue waX 
sorted out, which was very frustrating!

Other issues included damaged 

Ѣ)oorPnobѣ caUacNtorX� Fig. 3. Fortunately, 

we were able to replace these from the 

Museum’s stock.

Final Jitters!
'eKore fi ttNng the new [aQ[eX� Nt waX 
essential to ensure that all the feed 

conditions for the valves were perfect: 

'NaX� 8creen [oQtage� -9 and 7+ Keed. &Kter 
fi ttNng the )rN[er tranXNXtor� . reaXXembQed 
the valve box into the transmitter’s RF unit 

still with the old valves in place. I was then 

abQe to Xet uU the bNaX at Խ��; and the 
Xcreen [oQtageX Kor each [aQ[e at ���;. 
9hNX NX where m^ confi dence waX taPNng a 
batterNng. . dNdnѣt want to fi t aQQ Kour [aQ[eX 
Nn one go and rNXP wNUNng out about f���� 
worth of valves due to some unforeseen 

fault or oversight. I was sure that all the 

Valve & Vintage

Michael Jones GW7BBY continues his story of 
the Marconi Challenger and its restoration.
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operating conditions had been set up 

correctQ^� but XtNQQ wanted to fi t onQ^ one 
valve at a time as I reasoned that all four 

valves were in parallel so I should be able 

to run with only one valve in place but at 

reduced power. Technically this would 

be correct but I would have to block the 

unuXed [aQ[e chNmne^X to maNntaNn aNrܫ ow 
through the valve under test. I would also 

have to isolate or remove the unused anode 

clamps because it would be unwise to leave 

them hangNng QooXe wNth �.�P; on them� .n 
the end I replaced one of the old valves with 

a new one and left the other three in place. 

&X the^ were not contrNbutNng an^ outUut� 
any improvement would be due to the new 

valve. Finally, if anything did go wrong 

only one valve would be lost. Sure enough, 

power was much improved and the new 

valve seemed stable so I replaced a second 

old valve. Now the power output was very 

much improved and stable. If I transmitted 

USB into a dummy load, I could hear myself 

clearly on one of the Museum’s receivers.

First Contact

Now, with four new valves installed we were 

ready to make some contacts. Practically, 

we were reXtrNcted to �� or ���m� aX the 
higher amateur bands are not covered by 

the marNne bandX. &QXo� beNng commercNaQ 
eVuNUment� onQ^ :8' NX a[aNQabQe. 
40� there 
NX (<� but .ѣm no good at Nt��. . tooP Uart Nn 
the 8aturda^ mornNng &2 ;2&78 net on 
�.���2-_ uXNng the 4ceanXUan and aXPed 
if a few members would mind continuing 

to listen after the end of the net for my USB 

transmissions from the Challenger. This 

generally went very well, excellent audio 

being reported as well as good signal 

strength. Unfortunately, the RF drive started 

tripping out randomly, cutting me off in 

mid-over. To add to the woes the Museum 

power also tripped out!

More Drive Issues!

9he drN[e trNUUNng NXXue waX at fi rXt 
perplexing. The RF drive trips, as stated 

earQNer� NK fi naQ [aQ[e aNr temUerature e]ceedX 
���|(� crNtNcaQ controQX are mo[ed aKter 
tune up, frequency data input is incomplete 

or the 511 drNKtX out oK QocP. .K an^ oK theXe 
QaXt Kour KauQtX occurX� the drN[e trNU 1*) 
illuminates, but it doesn’t tell you which 

oK the KauQtX ha[e occurred. &nother 
annoyance is that not all of the fault lines 

coming into the protection circuit are, for 

instance, low for no fault, high for fault. 

8ome are hNgh� Xome are Qow. &n^wa^� . 
made a simple table of the status of all four 

lines under no-fault conditions. Measuring 

them again under fault conditions gave 

the same readings on a meter. So, was it a 

transient fault or noise on one of the inputs, 

or even a fault in the protection circuit 

itself?

I decided to spend my next day in the 

Museum sorting it out. In the meantime, 

at home� . made a XmaQQ board to fi t onto 

Fig. 1: Troublesome drive transistor, CTC BAL0000L10. Fig. 2: Driver test set-up.
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the header for the drive protection circuit 

wNth Kour 1*)X to monNtor each oK the 
fault lines, Fig. 4. I then powered up the 

transmitter, kept a scope at the ready, 

and the Challenger behaved perfectly for 

about two and a half hours. It did trip while 

I was probing after everything was well 

warmed up. I decided that it was time to 

aUUQ^ the 2P� teXt Xtrateg^ and gN[e Nt a 
good thumUNng� & heaQth^ taU Nn the 511 
area 
Xee +Ng. � QaXt month� cauXed Nt to go 
reliably out of lock and trip the drive. The 

oscilloscope showed that the failure was 

only momentary, which explains why the 

fault did not appear to be present after the 

drive had tripped. Some gentler tapping 

with the plastic end of a screwdriver 

indicated something sensitive in the area 

of the divider chip. I gave it a push into its 

socket and the problem went away. To 

make sure, I removed and re-seated both 

the divider and the synthesiser chips. It was 

obvious from the condition of the pins that 

they had been removed before a few times. 

9hat XeemX to ha[e fi ]ed Nt. .t beha[ed NtXeQK 
Kor about two hourX aKter thNX fi ].

;2&78 run a :8' net on �.���2-_ 
at 8.00pm Friday evenings to cater for 

military and commercial equipment that 

only runs USB. I joined this and received 

some very complimentary reports on both 

audio and signal strength. The Challenger 

behaved perfectly – a very satisfactory 

outcome with contacts in France and the 

Netherlands as a bonus.

Now seems a good time to apply to 

4Kcom Kor an 3o; 
3otNce oK ;arNatNon� 
to aQQow uXe oK KuQQ Uower. &X . wrNte� Nt 
is October and the Museum is due to 

close for the winter months. This is when 

there are no visitors and all the hard work 

starts. Winter projects will include some 

modNfi catNonX to add the hNgher amateur 
bandX� aQXo to add 18'. 9he /anuar^ ���� 
PW was very timely because it included 

construction details for a Spectral Inverter, 

N.e. XwaUX 18' to :8' and [Nce [erXa at 
audio frequencies. The beauty of this 

de[Nce NX that no NnternaQ modNfi catNonX are 
required – it’s magic! Many thanks to Ron 

Taylor G4GXO for his article – I shall be 

building two, one for the Challenger and 

another Kor the 0eQ[Nn -ugheX� m^ ne]t 
major project.

. muXt thanP *.2&( 
now Uart oK (5. ў 
(ommunNcatNonX and 5ower .nduXtrNeX� 
for their kind donation of the four 4CX350s 

without which this rare transmitter would 

not have been restored to working order.

I would also like to thank Ron Stringer


e]�2arconN� Kor hNX NnXNghtX Nnto (haQQenger 
development.

Fig. 3: Damaged antenna load capacitor. Fig. 4: Fault monitoring board.
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The current Covid-19 outbreak means that the museum will not be opening, as planned, at Easter this year and will remain closed for April and May. 
A decision for June onwards will be made in May and published on the museum's websites www.gb2mop.org and www.internalfi re.com
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Base 240v Mains
BLA1000 1.8-55MHz All mode 

solid state base amplifi er, can 

deliver up to 1000 watts on all 

main amateur bands between 1.8 -50MHz, has instant start-

up, no setup necessary, and has some very useful features too, including 

SWR protection and twin antenna outputs  .................................£2799.95

BLA600 is a compact wideband 500W linear amplifi er for the HF and 6m 

bands, from 1.8 to 54 MHz ......£1999.99

BLA350 PLUS is ideal base amplifi er for the HF bands, the BLA 350 Plus 

mains powered Solid State amplifi er gives a hefty 300 watts output and is 

simple to drive  ..........................£899.99

Mobile 12v & 24V
HLA305V is a 12v wideband professional compact amplifi er for the HF 

band covering 1.8-30 MHz Output is nominal 250W at full power, 6 band 

fi lter and LCD for Amplifi er Status. Input drive from 1W to 10W maximum. 

Ideal for handhelds,  FT-818ND and similar  .................................£699.95

HLA300V PLUS covers from 1.8-30 MHz, and with up to 300 watts on 

tap, gives you the edge working those weaker DX stations ..........£499.99

HLA150V PLUS is an auto or manual microprocessor controlled band 

switching with 6 stage low pass fi lter on this solid state amplifi er that will 

cover all the main Amateur Bands from 1.8-30MHz Suitable for all modes 

delivery 150W............................£399.95

KL703 is a new 500W linear Amplifi er for use between 25 and 30 MHz, 

(developed for the 10m amateur radio band) ................................£399.95

LA250V is a 12v professional 200W 140-150MHz amplifi er, at 1 to 20W 

input (13.6V 30A). It uses 4 Mitsubishi RD70 Mosfets mounted on a cop-

per heat spreader  .....................£549.95

MUA100 is an UHF wideband compact amplifi er for the UHF band cover-

ing from 405 to 480 MHz Output is nominal 100W at full power  ..£479.99

1666

Tuners
LDG Z-817 1.8-54MHz ideal for the Yaesu FT-817 ................................ £139.95

LDG Z-100 Plus 1.8-54MHz the most popular LDG tuner ...................... £169.95 

LDG IT-100 1.8-54MHz ideal for IC-7000 .............................................. £179.95

LDG Z-11 Pro 1.8-54MHz great portable tuner ..................................... £189.95 

LDG AT-100 Pro II 1.8-54MHz .............................................................. £249.95

LDG AT-200 Pro II 1.8-54MHz .............................................................. £269.95

LDG AT-1000 Pro II 1.8-54MHz continuously ....................................... £529.95 

LDG AT-600 Pro II 1.8-54MHz with up to 600W SSB ............................ £384.95

LDG YT-1200 1.8-54MHz 100W for FT-450D, FT-DX1200 & FT-DX3000 ..................£244.95

LDG YT-100 ideal for your Yaesu FT-857D ....................................................................£209.95

LDG RT-600 1.8-54MHz 5-600W external ATU  .................................................................£439.95

LDG RBA-1 Balun 1:1 high quality ...........................................................................................£34.99

LDG RBA-4 Balun 4:1 high quality ...........................................................................................£34.99
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SWR Meters
Quality meters at affordable prices – from HF to UHF

AV-20 1.8-200 MHz 30/150W  ........................................................... £49.99

AV-40 144-470 MHz 30/0150W .  ...................................................... £49.99

AV-201 1.8-160 MHz 5/20/200/400/1000W .  .................................. £59.99

AV-400 140-525 MHz 5/20/200/400/1000W ...  ............................... £59.99

AV-601 1.8-160/140-525 MHz 5/20/200/400/100W  ...................... £79.99

AV-1000 1.8-160/430-450/800-930/1240-1300MHz up to 400W . £89.99

Bhi design and manufacture a range of DSP noise cancelling products that 

remove unwanted background noise and interference from noisy voice and 

radio communication channels to leave clear speech.

NEW IN
NES10-2 MK4 Noise Eliminating Speaker .................................£119.99

The next evolution in BHI DSP speakers. This is one of the best DSP speakers 

on the market superb for elimination of unwanted noise on Ham Radio, 

Comms radio and scanner 

DESKTOP  ..........................................................................................£179.95

10 watt DSP noise cancelling base station speaker will work with most radios, 

transceivers, receivers, and SDR radios, giving a new listening experience.  

The new rotary controls make it very easy to use and set up to your own 

operating conditions.

DSPKR ...............................................................................................£149.99

This noise cancelling speaker incorporates unique DSP technology to remove 

unwanted background noise and interference from speech

DUAL IN-LINE ...................................................................................£179.99

The Dual In-Line DSP noise eliminating module provides two channel/stereo 

noise cancellation, and is suitable for use on all radios and receivers including 

SDR, especially those with stereo or two channel output options.

COMPACT IN-LINE ...........................................................................£179.99

This small compact battery operated handheld unit is ideal for portable 

use, and includes the latest bhi dual channel/stereo DSP noise cancelling 

technology. It is designed to be used with a pair of stereo headphones, but will 

also drive a mono loudspeaker or a pair of powered stereo speakers.

PARA PRO EQ20-DSP ........................................................................£259.95

The bhi ParaPro EQ20-DSP features a 20W modular audio power amplifi er 

with a parametric equaliser plus the option of having bhi’s latest dual Channel 

DSP Noise Cancelling technology and Bluetooth technology.  The parametric 

equaliser allows any specifi c part of the frequency range to be selected and 

adjusted in strength enabling the user to shape the audio to suit their ears!

HP-1 Wired Stereo Headphones ..........................................JUST £19.95

The HP-1 stereo headphones are suitable for general purpose use and can be 

used for radio communications as well as listening to music.

ONE STOP HOBBY RADIO SHOP

Sharman have been totally focused on sourcing and distributing radio 

communications and hobby products for dealers, distributors, and retailers 

throughout the UK, Ireland and Europe for many years. They produce a 

lovely range of power supplies to compliment their range.

SM-50 is a high-power DC regulated Switch Mode power supply, providing 

up to 50A maximum current. Comes with over voltage, current limiting and 

short circuit protection  .................................................................£139.99

SM25-D is a high-power DC regulated switch mode power supply, provid-

ing up to 30A maximum current. Comes with over voltage, current limiting, 

short circuit and over temperature protection  ...............................£119.99

SM-23 is a DC regulated switch mode power supply providing up to 23A 

maximum current. This power supply also has over voltage, current limiting 

and short circuit protection thus offers peace of mind to the user  ..£89.99

SM-5 slim and compact switch mode power supply - It converts 240V AC 

to 12V DC and has special features such as high effi ciency, reliability and 

light weight design. It also has Current Limiting and Short Circuit Protection 

.......................................................................................................£39.95

The Arrow II line of Antennas 

has been engineered to provide 

maximum gain and effi ciency in the 

smallest practical size & weight

ARROW II 146/437-14WBP Portable satellite antenna (inc duplexer) 

54” long ................................................................................... £199.99

ARROW II 146/437-10WBP Portable satellite antenna (inc duplexer) 

38” long ................................................................................... £149.99

ARROW II 146/437-10WB Portable satellite antenna (without duplexer) 

38” long  .................................................................................... £89.99

ARROW II Roll up bag to suit all above antennas ........................ £59.99

ARROW GP121.5 - 1/4 Wave Ground Plane - (Aircraft Band).......£49.99

ARROW GP70.250 1/4 Wave Ground plane (4 Metre) ................ £59.95

ARROW GP52 1/4 Wave Ground Plane (6 Metres)  ..................... £64.99

ARROW GP146 1/4 Wave Ground Plane (2 Metre)  ..................... £49.95

ARROW GP146/440 1/4 Wave Ground Plane (Dual Band)  ......... £59.95

ARROW FHL UHF Fox Hunt Loop 1MHz-1000MHz  ..................... £79.99

ARROW FHL VHF Fox Hunt Loop 1MHz-600MHz  ........................ £79.99

ARROW 4 MHz Offset Fox Hunt antennuator  .............................. £79.99

Yagis
1st class Japanese quality antennas

with simple plug and play assembly

A1430S7 Dual band 2/70cm, 7 ele, 7.5/9.3dB, 100W  ................................£119.99

A144S10R 2m, 10 ele, 11.6dB, 100W ..........................................................£79.99

A144S5R 2m, 5 ele, 9.1dB, 50W  ................................................................. £44.95

A430S15R 70cm, 15 ele, 14.8dB, 50W  ....................................................... £64.99

A430S10R 70cm, 10 ele, 13.1dB, 50W  ........................................................£49.99

A502HB 6m, 2 ele, 6.3dB, 130W  ................................................................. £79.99

VHF/UHF Verticals
X-30 Dual Band 2/70cm 3.0/5.5dB Gain 1.3m SO239 fi tting  ........................£49.99

X-30N Dual Band 2/70cm 3.0/5.5dB Gain 1.3m N-Type fi tting  .....................£49.99

VX-30 Dual Band 2/70cm 2.15/5.5dB Gain 1.3m N-Type fi tting (radial free)  .£69.99

X-50 Dual Band 2/70cm 4.5/7.2dB Gain 1.7m SO239 fi tting  ........................£69.99

X-50N Dual Band 2/70cm 4.5/7.2dB Gain 1.7m N-Type fi tting  .....................£69.99

X-200 Dual Band 2/70cm 6.0/8.0dB Gain 2.5m SO239 fi tting  ......................£84.99

X-200N Dual Band 2/70cm 6.0/8.0dB Gain 2.5m N-Type fi tting  ...................£89.99

X-300 Dual Band 2/70cm 6.5/9.0dB Gain 3.1m SO239 fi tting .......................£99.99

X-300N Dual Band 2/70cm 6.5/9.0dB Gain 3.1m N-Type fi tting ....................£99.99

X-510N Dual Band 2/70cm 8.3/11.7dB Gain 5.2m N-Type fi tting ................£129.99

X-5000 Tri Band 2/70/23cm 4.5/8.3/11.7dB Gain 1.8m N-Type fi tting ........£149.99

X-6000 Tri Band 2/70/23cm 6.5/9.0/10.0dB Gain 3.05m N-Type fi tting ......£179.99

X-7000 Tri Band 2/70/23cm 8.3/11.9/13.7dB Gain 5.0m N-Type fi tting ......£199.99

V-2000 Tri Band 6/2/70cm 2.15/6.2/8.4dB Gain 2.5m N-Type fi tting ......... £109.99

Motorised Mobile
SD330 3.5-30MHz 200W 1.7m PL259  .......................................................£399.95

HF Verticals
CP-6 6 band 80-6m 200W 4.6m SO239  .....................................................£329.95

BB7V 2-30 MHz 250W 6.4m SO239  ...........................................................£349.99

CP-8040 Dual band 80/40m 200W 6.53m SO239  ........................................£39.95

VHF/UHF Mobiles
DP-TRY2E Dual band 6/2M 2.1/3.4dB 1.32m PL259  ....................................£29.95

NR-770HSP Dual band 2/70cm 2.15/5.5dB 1.00m PL259  ...........................£34.99

AZ-510N Dual band 2/70cm 2.15/5.5dB 0.95m PL259  ................................£39.95

AZ-510FX Dual band 2/70cm 2.15/5.5dB 0.92m PL259  ..............................£44.95

SG-9700 Tri band 6/2/70cm 0.00/3.0/5.8dB 1.07m PL259  ..........................£59.95

Coax Switches
CX-210A 2-Way 1.5kW SO239connections   ................................................ £44.99

CX-210N 2-Way 1.5kW N-Typeconnections   ................................................£69.99

CX-310A 3 Way 1.5kW SO239 connection  ...................................................£89.99

CX-310N 3-Way 1.5kW N-Typeconnections   ..............................................£109.99

Duplexers and Triplexers
MX-72N Split 1.6-150/400-460MHz 400W Socket SO239 2 x leads PL259/N-Type  .

......................................................................................................................£39.95

MX-72H Split 1.6-150/400-460MHz 400W Socket SO239 2 x leads PL259 ..£39.95

MX-62M Split 1.6-56/76-470MHz 600W Socket SO239 2 x leads PL259  .....£59.95

MX-610 Split 1.3-30/49-470MHz 600W Socket SO239 2 x leads PL259  ......£69.95

MX-2000 Split 1.6-60/110-170/300-950MHz Socket SO239 3 x leads Pl259  ..........

......................................................................................................................£89.99

MX-3000N Split 1.6-160/350-500/850-1200MHz Socket SO239 3 x leads 

PL259/N-Type  ...............................................................................................£89.99

Watson have been offering high quality shack accessories for many 

years and have gained a reputation for good quality products for the 

hobby enthusiast

Base Antennas
W-30 Dual Band 2/70cm 3/6dB 150W 1.15m  ......................................£54.95

W-50 Dual Band 2/70cm 4.5/7.2dB 200W 1.8m ..................................£64.99

W-300 Dual Band 2/70cm 6.5/9.0dB 200W 3.1m  ...............................£99.95

W-2000 Tri Band 6/2/70cm 2.15/6.2/8.4dB up to 200W 2.5m  ............£99.95

Switches
CX-SW2PL 2 Way SO239 up to 2kW DC-1000MHz  ..............................£34.99

CX-SW2N 2 Way N-Type up to 2kW DC-1000MHz  ...............................£41.95

CX-SW3PL 3 Way SO239 up to 1.5kW DC-800MHz  .............................£54.95

CX-SW3N 3 Way N-Type up to 1.5kW DC-800MHz  ..............................£59.95

CX-SW4PL 4 Way SO239 up to 1.5kW DC-900MHz  .............................£69.95

CX-SW4N 4 Way N-Type up to 1.5kW DC-900MHz  ..............................£79.99

Dummy Loads
DM-150PL 30-150W DC-600MHz PL259 fi tting  ..................................£44.99

DM-200N 35-200W DC-1000MHz N-Type fi tting  .................................£64.99

SWR Meters
WCN-200 CROSS NEEDLE 1.8-200MHz 30/300/3000W  .................................£89.95

WCN-400 CROSS NEEDLE 140-525MHz 30/300/600W  ..................................£89.95

WCN-600 CROSS NEEDLE 1.8-525MHz 30/300/3000W  ...............................£109.99

Power Supplies
POWER-MITE-NF 22 amps continuous 4-16V variable with noise offset  ........£84.95

POWER-MAX-45-NF 38 amp continuous 11-15V variable with noise offset  .£119.95

POWER-MAX-65-NF 60 amp continuous 4-16V variable with noise offset  ...£259.99
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DM-150PL 30-150W DC-600MHz PL259 fi tting  ..................................£44.99

DM-200N 35-200W DC-1000MHz N-Type fi tting  .................................£64.99

amps continuous 4-16V variable with noise offset 

POWER-MAX-45-NF 38 amp continuous 11-15V variable with noise offset  .£119.95

POWER-MAX-65-NF 60 amp continuous 4-16V variable with noise offset  ...£259.99
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MFJ
Automatic Tuners 
MFJ-926B remote Mobile ATU 1.6-30MHz 200W .........................£399.95 
MFJ-929 Compact with Random Wire Option 1.8-30MHz 200W .£299.95 
MFJ-991B 1.8-30MHz 150W SSB/100W CW ATU ........................£299.95 
MFJ-993B 1.8-30MHz 300W SSB/150W CW ATU ........................£339.95 
MFJ-994B 1.8-30MHz 600W SSB/300W CW ATU ........................£399.95 
MFJ-998 1.8-30MHz 1.5kW ..........................................................£849.95 

MFJ
Manual Tuners
We stock all the popular tuners to suit your needs and budget

MFJ-902B 3.5-30MHz 150W mini travel tuner .............................£139.95
MFJ-901B 1.8-30MHz 200W Versa tuner .....................................£119.95
MFJ-945E 1.8-54MHz 300W tuner with meter .............................£179.95
MFJ-941E1.8-30MHz 300W Versa tuner 2 ...................................£169.95
MFJ-949E1.8-30MHz 300W deluxe Versa tuner with DL .............£249.95
MFJ-9341.8-30MHz 300W tuner complete with artifi cial GND ....£249.95
MFJ-974B 3.6-54MHz 300W tuner with X-needle SWR/WATT ....£249.95
MFJ-969 1.8-54MHz 300W all band tuner ....................................£299.95
MFJ-9761.8-30MHz 1500W balanced line tuner with X-Needle SWR/
WATT ................................................................................................£569.95

MFJ
Analysers
MFJ offer the best range of analysers the most popular being the MFJ-259C

MFJ-207 HF 10-160M 1.6-30MHz in 5 bands ..............................£129.95
MFJ-208 VHF 138-156MHz + external jack for frequency counter .............
..........................................................................................................£119.95
MFJ-223 HF/6M 1-60MHz with colour graphic display ................£399.95
MFJ-225 HF/VHF 1.8-170MHz, two ports, with graphic display ...£399.95
MFJ-226 HF/VHF/UHF 1-230MHz expect times analyser with graphic 
display ..............................................................................................£379.95
MFJ-227 VHF/UHF 88-226-330-500 MHz graphics VNA analyser£449.95
MFJ-249C HF/VHF/UHF 530kHz-230MHz with analogue meter...£299.95
MFJ-259C HF/VHF/UHF 530kHz-230MHz with analogue and LCD screen .
..........................................................................................................£349.95
MFJ-269C HF/VHF/UHF 530kHz-230/415-470MHz with analogue and 
LCD screen .......................................................................................£479.95
MFJ-269 PRO HF/VHF/UHF 530kHz-230/430-520MHz with analogue and 
LCD screen .......................................................................................£499.95

MFJ
SWR Meters
MFJ have every SWR/Wattmeter you could ever need including the world’s 

largest with a 16cm+ screen

MFJ-869 HF 1.8-60MHz 20/200/2000W with massive 6.5 screen and fully 

automatic .........................................................................................£259.95

MFJ-868B HF+6m 1.8-54MHz 20/200/2000W with massive 6.5” screen

..........................................................................................................£199.95

MFJ-867 VHF/UHF 144/220/440MHz 20/200/400W with large screen ......

..........................................................................................................£199.95

MFJ-826B HF 1.8-54MHz 1500W digital SWR/Wattmeter with built in 

frequency counter ............................................................................£249.95

MFJ-828 HF 1.8-60MHz 1500W digital SWR/Wattmeter with 3” cross 

needle screen ...................................................................................£259.95

MFJ-864 Compact cross needle HF/VHF/UHF 1.8-60/144/430MHz 

30/300W ..........................................................................................£114.95

MFJ-862 Compact cross needle VHF/UHF 144/220/430MHz 30/300W ......

............................................................................................................£84.95

MFJ-860 Compact cross needle HF 1.8-60MHz 30/300W .............£69.95

MFJ-849 Digital HF/VHF 1.5-525MHz 200W with large 3.5” LCD display ...

..........................................................................................................£229.95

MFJ
Headphones
MFJ-393 are professional grade MFJ Boom-Mic Head-phone set is for 

contesting, DXing and traffi c nets. Comfort designed leatherette padding lets 

you operate for hours at the rig. Superb inch thick padding on each ear and 

headband. The MFJ-393 is so super lightweight, you won’t even know you are 

wearing themAvailable pre wired for ICOM, Kenwood, Yaesu ..................£74.50

MFJ-392B is perfect for amateur radio and shortwave listening. Great for all 

modes -- SSB, FM, AM, data, and CW. Each earphone has an individual volume 

control. Superb padded headband and ear cushioned design makes listening 

extremely comfortable. High-performance driver unit reproduces enhanced 

communication sound. Signals never sounded so crystal clear! ..............£44.99

MFJ
Dummy Loads
Chose between dry and oil fi lled

dummy loads between 15-2500W

MFJ-261 15W (100W peak) DC-500MHz with PL259 ....................£39.95

MFJ-261N 15W (100W peak) DC-500MHz with N-Type ................£47.95

MFJ-262B 35W (200W peak) DC-1000MHz with PL259 ...............£79.95

MFJ-262BN 35W (200W peak) DC-1000MHz with N-Type ............£79.95

MFJ-260C 25W (300W peak) 30-650MHz with PL259 ..................£49.95

MFJ-260CN 25W (300W peak) 30-650MHz with N-Type...............£59.95

MFJ-250X 1kW (2kW peak) DC-400MHz with SO239 (need transformer 

oil) .......................................................................................................£69.95

MFJ-250 1kW (2kW peak) DC-400MHz with SO239 (includes transformer 

oil) .......................................................................................................£89.95

MFJ-264 100W (1.5kW peak) DC-650MHz with SO239 .................£99.95

MFJ-264N 100W (1.5kW peak) DC-650MHz with N-Type ...........£119.95

MFJ-251 25W (300W peak) DC-60MHz 16.6/25/50/100/150 Ohm 

selectable .........................................................................................£179.95

MFJ
Antenna Switches
MFJ Rhino antenna switches are tough and durable with gold plated fl anges 

and connector contacts that provide low VSWR and low insertion loss. A 

rock-solid, sturdy, die-cast design gives up to an excellent 70 dB isolation.

These switches are built like a rhino, tough inside and out! A superior 

internal design lets them work for you for a long lifespan.

MFJ-2702 SO239 2-Way 0-1000MHz 2kW ....................................£44.95

MFJ-2702N N-Type 2-Way 0-1000MHz 2kW .................................£64.95

MFJ-2703 SO239 3-Way 0-800MHz 2kW ......................................£74.95

MFJ-2703N N-Type 3-Way 0-1.5GHz 2kW .....................................£94.95

MFJ-2704 SO239 4-Way 0-900MHz 2kW ....................................£119.95

MFJ-2704N N-Type 4-Way 0-1.5GHz 2kW ...................................£129.95

MFJ
DC Multi-Outlet Strips
These strips have 5-way binding posts for your transceivers and accessories 

to keep your power connected neat and tidy and organized.

MFJ-1118 Deluxe Multiple DC Power outlet lets you power two HF and/or 

VHF transceivers and six or more accessories from your transceivers main 

12 VDC supply ..................................................................................£124.95

MFJ-1117 Multiple DC Power outlet lets you power four HF/VHF radios 

-- two at 35 Amps each and two at 35 Amps combined -- from your 

transceivers main 12 VDC supply ......................................................£89.95

MFJ-1116 Multiple DC Power outlet handles 15 Amps total. It has eight 

pairs of heavy duty, RF bypassed 5-way binding posts that lets you power 

your accessories. They are protected by a master fuse and have an ON/OFF 

switch with “ON” LED indicator .........................................................£69.95

MFJ-1112 15 Amp Multiple DC Power outlet lets you power up to six 

devices from your transceivers main 12 VDC supply ........................£54.95

MFJ
Morse Keys
Morse keys, readers and tutors starting from just £24.95.

MFJ-550 Budget practice key for beginners ...................................£24.95

MFJ-553 Deluxe wood telegraph straight key .................................£37.99

MFJ-557 Deluxe code practice oscillator with volume adjust .........£59.95

MFJ-566M Micro CW keyer black with metal base ........................£49.95

MFJ-566P Micro CW keyer black with plastic base ........................£34.99

MFJ-564 Deluxe Lambic paddle with heavy base in chrome .......£129.95

MFJ-564D Deluxe Lambic paddle with heavy base in black ........£129.95

MFJ-461 Pocket size Morse code reader ......................................£129.95

MFJ-418 Pocket size Morse code tutor .........................................£129.95

MFJ
Telescopic Antennas
Premium stainless steel telescopic whips are the perfect choice for building 

collapsible multi-band dipoles, mobiles, portable and base antennas. They 

are great for traveling, mini DXpeditions, vacations, etc. 

MFJ-1979 17ft Ten section (27” to 16.9ft) 3/8th fi tting ...................£79.95

MFJ-1977 12ft Seven section (24”to 12ft) 3/8th fi tting ..................£64.95

MFJ-1976 10ft Seven sections (20” to 10ft) 3/8th fi tting ................£59.95

MFJ
HF Transmitting &
Receiving Loop Antennas
Enjoy listening or transmitting on HF with these suburb loops. Ideal for 

limited space – apartments, motorhomes, attics, mobile homes or small 

gardens

MFJ-1782X 10-30M TX (inc WARC bands) just 36” diameter ......£479.95

MFJ-1786X 10-30M TX (inc WARC bands) just 36” diameter, control box 

includes VSWR/PWR meter ..............................................................£519.95

MFJ-1788X 15-40M TX just 36” diameter,control box includes VSWR/PWR 

meter ................................................................................................£599.95

MFJ-1886X 50 KHz-30 MHz RX super low noise receiving loop ..£279.95

MFJ-1886TRX 50 KHz-30 MHz RXsuper low noise receiving loop with 

built-in transmit/receive switch .......................................................£339.95

MFJ-1888 50 KHz-34 MHz high performance loop with adjustable gain 

and multi-coupler remote control ....................................................£439.95

MFJ
Cobweb Antenna
Restricted space spoiling your operating fun?

MFJ Cobweb puts your call back on the map!

This six-band (20, 17, 15, 12, 10, 6 Meters) full half-wave Cobweb Antenna 

is perfect for restricted space or portable operation. Sky-gray fi berglass 

spreaders and nearly invisible wire elements (fl at 9x9x1/2 feet square. 8 

pounds), blend in with your surroundings while standing tough against nasty 

weather. Outstanding performance! Horizontally polarized for less local 

noise pickup plus solid gain over verticals will allow you to work DX easily 

-- even on QRP. Omni-directional. No radials needed! Works great at low 

heights. Low SWR is due to MFJ’s exclusive Spider-MatchTM broadband 

network

MFJ-1836 300W version ...............................................................£319.95

MFJ-1836H 1500W version ...........................................................£349.95

MFJ
Clocks
MFJ-107B Mounted in a brushed aluminium frame, our 24 Hour LCD Clock 

features huge, easy-to-read 5/8 inch LCD numerals and a sloped face that 

makes it easy-to-read across the room  ...........................................£17.99

MFJ-108B Read both UTC and local time at a glance with our dual 12/24 

hour LCD clock that displays 12/24 hour time simultaneously!  .......£31.99

MFJ
Patch Panel
These panel connect devices with virtually no loss, feed-thru or cross-talk 

.Provides 8 or 12 Tefl on SO239 coax feed thru barrel connectors to patch 

8 coax fed devices together with short coax jumpers. This extremely high 

performance and versatile military/professional patch panel approach has 

virtually no loss, no feed-thru and no cross-talk

MFJ-4707 4 position  .......................................................................£99.95

MFJ-4706 6 position  .....................................................................£109.99

MFJ
HF Octopus antenna base
Octopus antenna hub turns your ham-sticks into four fully balanced dipoles 

in minutes!

Mix and match any four HF/VHF/UHF bands. Example: screw in 80,40,20 

meter hamsticks and a dual band 2M/440 MHz whip (two on each band) on 

opposite sides. Now you have an automatic band switching 5-band dipole! 

Rotate it for maximum signal and minimum QRM and noise with a small 

rotator like Hy-gain AR-500,

Works at any height, low for local NVIS and high for DX. At a fi xed height, (say 

20-30 feet) use 80-Meters for NVIS and 20-Meters for low-angle Exomoons 

on any mast up to 1-inch in diameter. Use a fi berglass pole on a tripod 

and you are on the air! Check out our MFJ-1919EX a perfect mount for the 

new Octopus Antenna. Perfect for casual portable operation, limited space, 

HOAs, fi eld day, camping, and ARES during disasters. Single coax feed, built-

in balun. ............................................................................................£139.95

MFJ-1234
RIGPI BASE
JUST £349.95

MFJ Enterprises, founded in 1972 by Martin F. Jue, is a manufacturer of a broad range of products for the 
amateur radio market. They specialise in station accessories, such as antenna tuners and antenna switching 

equipment. MFJ now manufactures more amateur radio products than any other company in the world
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M
any years ago, when we lived 

near Cambridge over clay 

soil, I had great success with 

vertical antennas. Much 

less so for the 34 years or so we were in 

South Oxfordshire, where the ground was 

chalky and the water table was well down. 

But since moving to Somerset, I have once 

again turned to vertical antennas, which are 

working well for me. 

There is nothing new about vertical 

antennas, of course. But the availability 

of sensibly-priced, good quality poles up 

to as much as 26m in length, or poles that 

wNQQ comUact down XmaQQ enough to fi t Nnto 
a suitcase, has encouraged lots of radio 

amateurs from SOTA-activators to large-

scale DXpeditions, to forego their Yagis and 

try something different.

In this and perhaps one or two 

subsequent articles, I want to look at the 

care and feeding of the poles themselves 

(the downside is that, unfortunately, they 

can easily be damaged) to the sort of 

antennas we might wish to support and the 

various ways of matching them, along with 

some thoughts on earth systems.

I will start by being fairly anecdotal in the 

hope it will set your thought processes going 

as to what my work for your own operating 

circumstances. I’ll dig a bit deeper into 

some of the technicalities in the subsequent 

articles.

Some Basics

For long-distance propagation, we need 

to launch our signals at as low an angle to 

the horizon as possible, so that they travel 

as far as possible on each ‘bounce’ off the 

ionosphere. Unless we live close to the 

sea, radiation below, say, 10° will be heavily 

attenuated by ground losses close to the 

antenna. But we are certainly looking for 

take-off angles of 30° or less. All antennas 

radiate across a wide range of angles but 

what we are looking for is an antenna where 

the majority of the radiation is at a lower 

angle to the horizon rather than upwards. 

This was well illustrated in some of the plots 

in Ian Dilworth G3WRT’s article last month 

about the End-Fed Half Wave antenna.

Quarter-wave vertical antennas naturally 

offer a relatively low angle of signal take-off 

(I don’t plan to go here into great detail about 

the performance of different lengths of 

Don Field G3XTT

practicalwireless@warnersgroup.co.uk

verticals – maybe another time). To achieve 

similar low take-off angles with horizontal 

antennas requires them to be at least half 

a wavelength above ground, out of the 

question for most UK radio amateurs for the 

160, 80 and maybe even the 40m bands.

What a vertical antenna does need, 

though, for effective performance, is a 

good ground system (more on this later) 

and also good conductive ground for many 

wa[eQengthX out Krom the antenna. 9he fi rXt 
of these is in your hands. The second may 

Antennas Using Fibreglass Poles

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk

be, but only if you can choose your home 

on the basis of ground conductivity! (The 

government has done exactly that with 

some its key LF, MF and HF sites.) Ideally, 

be located right next to the sea (see last 

month’s article on seaside operating, for 

example).

Indeed, on the DXpeditions I have been 

involved with over the years, we have turned 

increasingly to using vertical antennas, 

even for the higher HF bands, with excellent 

results. But, yes, we do seek out operating 

Antennas

Don G3XTT explores the many ways in which 
fi EreJlass poles can Ee used to support a wide 
range of HF antennas.

1



PRACTICAL WIRELESS 29May 2020

Antennas

Enter our competitions at www.radioenthusiast.co.uk/competitions

locations next to the sea, wherever possible.

I should also note, in passing, that low 

horizontal antennas (and that includes 

inverted-vee dipoles) are excellent for close-

in work such as a UK-based net or chasing 

Worked All Britain squares on 40m, say. A 

lightweight pole can be excellent for such 

activities too, provided the dipole isn’t too 

heavy (so probably not a trapped dipole, for 

example).

Fibreglass Poles
One of the spurs to using vertical antennas 

for DXpeditions and other short-term 

(contest, special event, etc.) operations has 

the been the availability at sensible prices 

oK good VuaQNt^ teQeXcoUNc fi bregQaXX UoQeX. 
These offer good strength while being light 

in weight, ideal for back-packing, carrying 

on aircraft and so on. What’s more, many 

of them are black, so they don’t stand out 

too much against most backgrounds. 

And, for home use, it takes minutes to put 

one up or take it down, avoiding problems 

with planning permissions, worries about 

forthcoming gales or whatever. I currently 

have the lower sections of a 22m pole tied to 

a post, Fig. 1, and supporting a wire quarter-

wave inverted-L antenna for 160m. I can 

raise it to about 17m (55ft) in less than ten 

mNnuteX� and droU Nt Nn no more than fi [e 
minutes if needed.

2^ fi rXt fi bregQaXX antenna XuUUort� 
bought many years ago now, was a 10m 

pole (less than 1.2m when telescoped). I 

was amused when it arrived (from a well-

known PW advertiser). It came with a 

mounting bracket and some radio-related 

accessories (guy rings, etc) but had clearly 

started life as a mass-produced roach pole 

ў there waX e[en the rNng Kor the fi XhNng 
line to go through! That pole served me 

well for many years, although it did cause 

some consternation on a trip to Iceland 

with my (then) teenage children. It turned 

out that Iceland is extremely protective 

oK NtX UrNXtNne waterX and fi XhNng gear can 
only be brought into the country with a 

[eterNnarNanѣX certNfi cate to Xa^ Nt haX been 
suitably sanitised! Needless to say, mine 

was dirty and well used. Eventually they 

were persuaded by the rest of my radio gear 

that I was using it for other purposes!

Anyway, nowadays Spiderbeam of 

Germany and others (see SOTABEAMS ads 

Kor XmaQQer UoQeX� XeQQ fi bregQaXX UoQeX uU 

to a remarkable 26m in length, more than 

enough for a quarter-wave vertical on the 

80m band or as the basis for a very effective 

loaded vertical for 160m. 

Practicalities
There are lots of advantages of using these 

poles as a basis for your HF antenna farm, 

particularly if you are unable to put up a 

permanent antenna installation. Most can 

be put up easily by one person, two perhaps 

for the longer ones. The shorter ones (a 10m 

pole as a quarter-wave on 40m, for example) 

don’t need guying provided you can attach 

them to something reasonably substantial.

In Use
The ways in which such poles can be used 

in your HF installation are limited only by 

your imagination. But let me give you a few 

examples to start the grey cells working. 

I mentioned in an earlier Keylines that 

m^ fi rXt eKKortX Krom the new 69- were on 
the 80m band, using an 18m pole (not a 

Spiderbeam one – ostensibly similar but 

more on that in a moment). 18m is just shy 

of the 20m needed for a full-size quarter-

wave antenna on the 80m band but a wire 

the length of the pole and just a handful of 

turns on a suitable former (an empty Tesco 

one litre water bottle in my case – hi-tech 

not required!) gave me a resonance exactly 

where I wanted it, close to the bottom of the 

band 
. waX chaXNng a 5acNfi c )=UedNtNon 
on 80m CW). With just a handful of ground 

radials it performed very well and I went 

on to retune it to the top of the band for a 

modest effort in the CQWW Phone Contest 

at the end of October.

7aNXNng a Qong fi bregQaXX UoQe can be 

something of a challenge and I opted out. 

Instead, I secured the pole to a substantial 

wooden gatepost and pushed it up one 

section at a time. Let me say at this point 

that I gather there are different ways of 

wea[Nng the fi bregQaXX Nnto a tube and Xome 
methods make for a much more substantial 

product than others. My 18m pole was 

considerably cheaper than the Spiderbeam 

equivalent when I bought it but we had 

an identical one break in two when trying 

to raise it from ground level on the T32C 

DXpedition some years ago. I have never 

seen that happen with a Spiderbeam pole – I 

guess you get what you pay for.

Given my early success here with the 

that 18m vertical, I decided to be a little 

more ambitious and invested in a 22m 

(Spiderbeam) pole, with the intention of 

Fig. 1: Don’s 22m Spiderpole attached to a post 

at the end of the garden. Fig. 2: Confi guring a 
40/80m Vuarter-wave wire antenna.
Fig. �: Feedpoint of elevated 20m Vuarter-wave 
vertical. Fig. 4: Jubilee clip to stop telescoping.
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going ‘large’ for the CQ 160m CW Contest 

in January. I soon discovered that pushing 

up the last few sections is beyond the 

efforts of one man (this man, at least!) 

although I feel sure erecting it in the 

vertical position (rather than elevating 

it from the horizontal) would have been 

feasible if my son had been around to help. 

Incidentally, there are YouTube videos on 

the Spiderbeam site showing how to erect 

their larger poles (I don’t intend this article 

to be a recommendatNon XUecNfi caQQ^ Kor 
8UNderbeam ў . OuXt haUUen to be a XatNXfi ed 
uXer Խ but� aX . XaNd earQNer� other XuUUQNerX 
are a[aNQabQe or XNmUQ^ bu^ a cheaU fi XhNng 
pole if you only need a short pole).

Anyway, to cut a long story short, I 

ended up in the 160m contest with the 

pole about 17m high, supporting a quarter-

wave inverted-L antenna. I had deliberately 

removed the top couple of sections of the 

maXt� whNch aQwa^X aUUear [er^ ܫ NmX^ and 
can easily break if you try to use them to 

attach, say, loading wires. On DXpeditions, 

for example, our typical 160m antenna is a 

9 confi guratNon 
[ertNcaQ UQuX two QoadNng 
wires at the top). We use an 18m pole but 

with the top couple of sections removed. 

The third section down has always been 

adequate to take any tension from the 

(lightweight) top loading wire(s). Indeed, 

for home (more extended) use, I would 

tend to recommend always buying a longer 

pole than you need and ‘discarding’ the top 

section or two.

Anyway, cut to the following weekend, 

when I wanted to take part in a multiband 

contest. What could I put up quickly and 

easily that would do the trick? The inverted-L 

was still there and working well on 160m. 

I decided to use the lower 10m of an older 

12m as a quarter-wave vertical for 40m (so 

I needed a 10m length), but with the wire 

brought back down and paralleled, so that 

for 80m I could take one half and draw it out 

horizontally (well, at an angle!) as shown in 

Fig. 2, as a quarter-wave for the 80m band. 

I’d have to run out to the garden each time I 

wanted to change bands but I felt that was 

a small price to pay. In practice, it worked 

well, with four 20m-long radials laid directly 

on the ground (radials on the ground don’t 

have to be ‘resonant. I’ll have more to say 

about that later. They are simply coupling 

the return currents between ground and 

feedpoint). It turned out that the 40m 

confi guratNon had a Qow ;8<7 on ��m too 
(third harmonic, so it was a three-quarter 

wave vertical on that band). For 20m, I used 

the elderly 10m pole that I mentioned earlier 

and created an elevated quarter wave with 

two quarter-wave radials dropping at about 

45° (which gives a reasonably close match 

to ��ȹ at the KeedUoNnt�. 9he Uhoto� Fig. 3, 

shows the high-tech feedpoint! Incidentally, 

in this case the radials did need to be 

resonant because they were elevated and 

therefore not coupled to the ground (rule of 

thumb is that elevated radials need to be at 

least a tenth of a wavelength above ground 

to avoid too much coupling and detuning).

This ‘antenna farm’, covering all the 

contest bands other than 10m (which I 

didn’t bother about because there really 

isn’t much happening on there at the 

current state of the solar cycle) took me 

all of maybe a couple of hours to put up, 

check out and have ready for the contest 

weekend and worked very well (as a further 

aside, I actually started the contest with 

a commercial multiband vertical – no 

nameX� no UacP drNQQ Խ that . thought . couQd 
use on 20, 15 and 10m but some direct 

comUarNXonX on the fi rXt da^ oK the conteXt 
demonstrated very clearly that on 20m 

in particular, the elevated quarter-wave, 

costing me nothing but a few metres of wire, 

knocked spots off the commercial antenna 

with several S-points difference on both 

transmit and receive). 

Given this run of successes, for the ARRL 

CW contest in mid-February, I decided 

to install a phased pair of quarter-wave 

verticals for a single-band effort. Phasing 

verticals isn’t the most straightforward 

process but there’s lots of literature on the 

subject and modern antenna analysers 

make it trivial to cut the required phasing 

lines. Again, I plan to come back to this 

Qater but XuKfi ce to Xa^� a conteXt Nn whNch 
you only work North America means that a 

phased array pointing in just one direction 

(but with a reasonably wide cadioid pattern) 

is more than adequate and, in my case, 

seemed to work very well indeed with QSOs 

throughout the US and Canada.

.ncNdentaQQ^� when the ;5�5/ 
8outh 
Orkney) DXpedition was on, the only band 

on which I needed it was 17m, so I trimmed 

the driven element and elevated radials of 

the 20m antenna I mentioned earlier, and 

worked them with relative ease.

Points to Watch

As I said, in future articles I want to talk 

about the sort of antennas you might want 

to XuUUort wNth a fi bregQaXX UoQe� NncQudNng 
matching arrangements, earth systems and 

the QNPe. . OuXt want to fi nNXh oKK thNX tNme� 
though, some with general thoughts. 

The larger Spiderbeam poles come with 

a set of jubilee clips to clamp each section, 

together with rubber strip to prevent the clips 

damaging the pole, and heatshrink tubing to 

tie the rubber strip and jubilee clips together, 

see the photo, Fig. 4. This is a wise approach 

Kor an^ teQeXcoUNc fi bregQaXX UoQe. &Qthough 
the sections will lock together with twisting, 

. can recaQQ Xe[eraQ NnXtanceX oK the ;8<7 
going high during a portable operation, only 

to see that the pole had partially collapsed. 

And I wouldn’t recommend insulating tape 

either to hold the sections together or to 

tape the antenna wire to the pole. It tends 

to take the surface off the pole when you 

remove it. For holding the antenna wire, use 

cheap tie wraps and bin them after use. 

By the way, I had always been told to avoid 

carbon fi bre UoQeX and XtNcP to fi bregQaXX 
because the former is slightly conductive 

and can therefore be lossy to RF. I see from 

the recent SOTABSEAMS advertisements 

that proprietor Richard G3CWI has actually 

made some measurements of his high-

Xtrength carbon fi bre UoQeX and beQNe[eX 
the losses are acceptable, certainly when 

supporting dipole antennas. Personally, I 

would still be wary of using them for vertical 

antennas, where the wire is secured along 

the length of the mast.

I would also caution, especially near 

seawater, against using bare wire for the 

antenna. I have seen the effect this can 

have, with salt deposits the length of the 

pole, potentially, for example, shorting out 

the antenna feedpoint. I much prefer to use 

insulated wire. The length won’t be exactly 

as calculated using the standard formulas, 

because the insulation will lead to the wire 

having a velocity factor below unity. The 

simple answer, though, is to cut the wire to 

the calculated length, check the resonant 

frequency and, if necessary, trim slightly (for 

example, if the resonant frequency is, say, 

3% below where you want it, trim maybe 2% 

off the antenna and check again – better to 

trim more than once than to trim too much!).
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BIGGER CHOICE • BETTER SERVICE • FAST DELIVERY • BEST UK PRICES

Icom IC-705

®

Latest Technology
• 2/70/23cms Transceiver
• All Mode • Direct sampling • D star
• 100/75/10W • ToTT uch screen control £1795.95

GENEROUS
Part X

CALL NOW!

Icom 9700

SDR HF+6m 100W transceiver
• Widescreen Display • Dual receiver
• Auto Tuner £2999.95

GENEROUS
Part X

CALL NOW!

Icom 7610
Full coverage HF/VHF/UHF
Transceiver
• 100W HF/6m, 50W 2m & 70cms
• ToTT uch screen colour display

YaYY esu FT-T 991A

Top selling HF/50/70MHz 100W
SDR Transceiver
• ToTT uchscreen TFT display
• Auto ATA U • All Mode £1199.95

GENEROUS
Part X

CALL NOW!

Icom 7300
100W Classic HF/50MHz Transceiver
• DSP noise reduction • Built-in keyer
• Auto Tuner

£1399.95

GENEROUS
Part X

CALL NOW!

YaYY esu FTdx-3000

100W HF Transceiver with SDR feature
• QRP option: 100mW-2W output
• CW Keyer + filters built in

Alinco DX-SR9

NEW

Icom Radios
IC-8600...........Professional Communications receiver.. £2499.95
IC-7100...........HF/VHF/UHF 4m (70MHz) touchscreen....£999.95
IC-2730E.........145/433MHz large screen.......................£299.95
ID51E Plus 2.. Dual Band Handheld D-Star....................£379.95
ID5100E..........Standard version Dual Band D-Star......... £574.95
Icom Accessories
AH-4................Automatic antenna tuner 120W..............£334.95
SM50.............. Deluxe desktop microphone....................£199.95
SM30.............. Popular desktop microphone...................£114.95
SP23................Filtered speaker suits most models..........£229.95
SP38................Speaker for IC7300/ IC9700................... £149.95
SP34................Filtered speaker 7800/7700 etc.............. £239.95

YaYY esu Radios
FTDX5000MP. HF+6m 200W Transceiver.....................£2999.95
FT450D........... HF+6m 100W Transceiver +ATA U.............£599.95
FT857D........... HF/VHF/UHF Mobile................................£739.95
FT818ND.........HF/50MHz..............................................£599.95
FT891..............HF/VHF/UHF 5W portable Transceiver......£514.95

Digital Transceivers
FT3DE............. 5W C4FM/FM Dual Band, H/H (+ case)...£399.95
FT2DE............. 5W C4FM/FM Dual Band, H/H................ £289.95
FT70DE........... 5W C4FM/FM Dual Band, H/H................ £169.95
FTM3200DE....65W C4FM/FM 144MHz mobile............. £189.95
FTM400XDE... 50W C4FM/FM Dual Band mobile...........£369.95

®

nevada
Serving our customers for 50 years
• Unit 1 • Fitzherbert Spur • Farlington • Portsmouth • Hampshire • PO6 1TT

follow us on twitter: @NevadaRadio follow us on facebook: www.facebook.com/nevadaradio

Alinco DM-330MW MkII
Communications Grade 30A Supply
• Low noise, variable Voltage, extra filtering

Alinco DR-735E
50W VHF/UHF with ‘rainbow’ display
• Duplexer allows single Antenna
• Rx: 108-174, 400-479MHz
• Programmable with downloadable software

£129.95

DM-330FXE.... .30A standard filtered supply..................£119.95
DM-30E...........30A (peak) with digital di

pp
spl

y
ay................. £89.95

DJ-MD5-GPS
Professional quality DMR
Digital/Analogue Handheld with GPS

• GPS built in • Vox built in
• Selective call
• Auto Repeater Shift
• Software & lead supplied

Note: ThTT ese rar dios require prograrr mming foff r DMR operarr tion

DJ-MD5
Standard version as above - but no GPS

£159.95

£139.95

PRICE PLEDGE – Seen it cheaper – let us know!

£579.95

GREAT
VALUE!

£299.95

NEW LOW
PRICE!

FREE
30A

POW
ER

SUPPLY

£333.95

YaYY esu FTdx-101D
SDR HF/50/70MHz 100W £3149.95

£4199.95
YaYY esu FTdx-101MP
New 200W version

NEW

YaYY esu
FTM300DE

• Dual Band Digital/FM
Transceiver

•• 50W High Power,rr C4FM/FM
• Detachable remote head
• Plus lots of features!

VHF,FF UHF,FF HF,FF D-Star all moodde
10W QRP portable transceiverr

Arriving soon
– place your deposit now!

NEW
PRODUCTS
NEW
PRODUCTS

£1189.95

GENEROUS
Part X

CALL NOW!



MUCH MORE ON OUR WEBSITE 24/7 - BACKED BY FRIENDLY, KNOWLEDGEABLE STAFF

023 9231 3090Unit 1 Fitzherbert Spur Farlington
Portsmouth Hampshire PO6 1TT

OPEN: Mon to Fri 9.00am - 5.30pm

Generous Part Exchange or CASH waiting for your used Gear!

• 40A (max) with meter
• 1.5-15V DC
• Cigar adaptor output

£129.95

PS-40M
Linear

PS-08........... Linear 8A (max) 13.8V DC.................£34.95
PS-30M........Linear 30A (max) 3-15V DC...............£99.95
PSW-50........Switch mode 50A (max) 9-15V DC..£129.95
PSW-30........Switch mode 30A (max) 9-15V DC....£79.95
PSW-30H.....Switch mode 30A (max) 9-15V DC....£69.95
PS23-SW1... Switch mode 23A (max) 13.8V DC....£59.95
PSW-07........Switch mode 7A (max) 13.8V DC...... £29.95
PSW-04........Switch mode 5A (max) 13.8V DC...... £24.95

VHF/UHF Verticals
CX4-68....... (68 – 73) MHz 4m 4.15 dBi............. £69.95
CX440.........(440 – 455) MHz pmr 4.15 dBi.......£ 39.95
CX455.........(455 – 470) MHz pmr 4.15 dBi........ £39.95
TORNADO 50-60...(50 – 60) MHz 6m 3.5dBi..... £59.95

HF/VHF/UHF Beams
SY3............. 3 el (26-28)MHz 10.65 dBi...............£99.95
SY4............. 3 el (26-28)MHz 13.15 dBi............ £119.95
SY50-3........3 el 50MHz 8.5 dBi..........................£99.95
SY50-5........5 el 50MHz 10.5dBi.......................£129.95
SY68-3........3 el 70MHz 7.0 dBi..........................£79.95
WY108-3n..3 el 108-137Mhz 3 el. Air Band....... £89.95
WY140-6n..6 el 144MHz (wide band) 10.5 dBi...£99.95
WY400-6n..6 el 432MHz (wide band) 11.0dBi....£79.95
WY400-10n10 el 432MHz (wide band) 14.0dBi.£119.00

Fibreglass Telescopic Poles
12mtr Heavy Duty............................................ £99.95
18mtr Standard.............................................. £199.95
22m ‘Long John’ NEW....................................£399.95
26mtr Standard.............................................. £499.95
Base Plate for Fibreglass Poles.......................... £28.95

Aluminium Telescopic masts Germr an engineered!
10 metre Standard (1.35m retracted).............. £339.95
10 metre Heavy Duty (1.7m retracted).............£359.95
12.5 metre (1.65m retracted)..........................£359.00
14.5 metre Heavy Duty (2m retracted).............£459.00
15 metre Standard (2m retracted).................. .£409.00

Telescopic Masts and Poles

70MHz FM Transceiver
Complete with DTMF Microphone

£599.95

ATAA -TT 2K
• Covers 6-160m
• Output: 2000W PEP
• Optional 4:1 Balun for balanced

wire feeders

ATAA -TT 4K...............4kW PEP HF Tuner..................... £999.95
DL-1500..........1500W dummy load.................. £199.95
BK4C/1:1.........4kW 1:1 current balun.................£99.95
BK4C/4:1.........4kW 4:1 current balun.................£99.95

Quality Power Supplies 2 YEAR WARRANTY!

Ecoflex 15
per metre........£7.99 price per 102m drum....... £759

Ecoflex 15 plus
per metre........£7.99 price per 102m drum....... £759
PL259 connector (Part: 7350)..................................£8.95
N type connector (Part: 7395)..................................£9.95

Ecoflex 10
per metre........£3.79 price per 102m drum....... £359

Ecoflex 10 Plus
per metre........£3.79 price per 102m drum....... £359
PL259 connector (part: 7378)..................................£5.95
N type connector (part: 7367.................................. £6.50

Aircell 7
per metre........£2.99 price per 102m drum....... £269
PL259 connector (part: 7390)..................................£2.65
N type connector (part: 7392)................................. £5.25

Aircell 5
per metre........£2.75 price per 102m drum....... £259

Other 100M Coax Drums
Westflex 103.. Semi Air-r spaced low loss............ £179.95
RG-213 (Cabnex).....Low loss good quality........... £99.95
RG-Mini 8.......Super XX........................................£69.95
RG58/CU........Mil spec......................................... £39.95

TwT in Feeders
450 Ohm........TwT in feeder.................................... £89.00
300 Ohm........TwT in feeder.................................... £76.50

Nevada Antenna Wire
Coated flex weave Antenna wire...........................£59.95

Nevada KEVLAR – green ultra-strong wire!
Nevada 28..........2.8mm 2kW.......per metre...........£0.99
Nevada 32..........3.2mm 5kW.......per metre...........£1.20

CN-103LN....140-525MHz 20/200W N type......£99.95
CN-501H......1.8-150MHz 15/150/1.5kW........£109.95
CN-501H2... 1.8-150MHz 20/200/2kW.......... £119.95
CN-501VN... 140-525MHz 20/200W N type......£99.95
CN-901HP... 1.8-200MHz 20/200/2kW...........£149.95
CN-901HP3. 140-525MHz 20/200/3kW N type.. £179.95
CN-901VN... 140-525MHz, 20/200W N type...£119.95

High Quality Switches

CS-201A...... 2 Way 600MHz, 1kW SO239.........£24.95
CS201G11... 2 Way 1.3GHz, 1.5kW HF N type.. £39.95

CN-901HP

• Power: 10/20/50W
• 200 memories
• Wide/narrow FM
• CTCSS/DCS/DTMF

£169.95
£279.95

• Frequency: 1-250MHz
• SWR, R, Z, X, phase, filters,

return Loss & more!

MetroVna Deluxe Model

£349.95

• Covers 100kHz-700MHz
• ToTT uch screen Colour display
• Measures R, Z, X (sign), SWR, Phase, Return Loss,

TDR, L, C
• Smith chart, TDR, Cable length
• SD card for data storage

Metropwr FX-700
Portable Vector
Network Analyser

NEVADA

MFJAIRSPY SPIDERBEAM

ULTRA LOW LOSS COAX

DAIWA METERSPALSTAR

SIRIO ANTENNAS MORSE KEYS

CREATE ROTATORS

ANYTONE AT-588MetroVna Network Antenna Analysers

YAESU ROTATORS

BENCHER
Bencher BY-Y 1................................................. £189.95
Vibroplex Keys
Blue Racer 2000....... Deluxe Bug Key Chrome. £299.95
Iambic Deluxe...........Single lever Chrome......£239.95
Iambic Standard.......Paddle Black.................£179.95
Iambic Code Warrior Junior......Satin...........£189.95
Vibrokeyer Deluxe... Single lever Chrome......£239.95
Hand Key Standard.. Eco Black......................£179.95
HI MOUND
HK-705.......................Affordable Hand Key.......£42.95
HK-708.......................Quality Hand Key............ £69.95
HK-709....Deluxe Hand key with heavy base...... £79.95

INNOV HF BEAMS CREATE - ANTENNAS

As used by the ‘Professionals’

Medium Duty models
RC5-3...........Medium/HD w/pre-set...............£679.95
RC5-1...........Medium duty............................ £569.95
Mast clamp
MC-2............ Set of mast clamps................... £114.95

CLP-5130-1N
21 Element Log Periodic Beam
• 50-1300MHz
• 500W
• Gain: 10-12dBi £379.95

CLP-5130-2N
17 Element Log Periodic Beam
• 105-1300MHz
• 500W
• Gain: 11dBi £299.95

Airspy HF+ DiscoveryNEW

AIRSPY R2

£199.95

AIRSPY Mini

£119.95

• HF - 0.5 kHz, 31MHz
• VHF - 60, 260MHz
• Pre-selectors

£239.95

• Covers: 1 kHz - 2GHz
• Simultaneous

- independent receive
• Software upgradable

SDRplay

225.........1-180MHz graphic analyser.......... £425.95
226.........Graphic analyser (1-230) MHz.......£399.95
259C...... HF/VHF portable antenna analyser £349.95
269C...... HF/VHF Digital Analyser................ £399.95
941E.......300 Watts max Versa Tuner II........ £165.95
949E.......300W tuner + Dummy load.......... £239.95
969.........300W tuner 160-6m.....................£253.95
986..........5kW HF tuner.............................. £399.95
989D...... 1.5kW HF tuner............................ £451.95
993B...... .Auto Tuner 150W/300W.............. £329.95
993BRT.. Remote Auto Tuner 300W.............£369.95
994BRT.. 600W remote Auto Tuner..............£440.95

£299.95

MFJ Rig-Pi
Remote control of
any CATAA enabled
Transceiver

We have huge stocks of MFJ - visit our web site

MetroVna Pro Mode..... .1-180MHz...... £259.95

NEW

• Rotating torque 22 kg/m
• Brake torque 250 kg/m
• Mast dia. 48-63mm
• Vertical load 700 kg
• Horizontal load 1,000 kg
• Controller w/preset

£1289.95

RC5-B3 Heavy Duty

• Rotating torque 16 kg/m
• Brake torque 200 kg/m
• Mast dia. 48-63 mm,
• Vertical load 700 kg
• Horizontal load 1000 kg
• Variable speed 75-110 £899.95

RC5-A3
Heavy Duty
with pre-set

• 2m/70cms colour
• IP67 Rated - fully featured
• Colour LCD display
• Fully featured
• Affordable price! £99.95

CT-T 990 High Power 10W Dual Band

• Customisable control buttons
• IP54 Rated for Water & Dust
• Colour display

£149.95

CT-T 3000 25W Dual Band Mobile

PRG-3000
Optional software.... £26.95

MIDLAND MIDLAND MIDLAND

G-2800DXC... Extra heavy duty..... £929.95
G-5500...........Azimuth/Elevation...£654.95
G-1000DCX...Heavy duty..............£499.95
G-450C...........Standard duty......... £339.95

We carry a full range of
YaYY esu Rotators and Accessories

NEW

RSP 1A Wideband Budget SDR

£94.95

Now with Improved:
• Performance below 2MHz
• Pre selection Filters
• Strong signal handling
• Monitor/record up to 10MHz spectrum
• Three Software Selectable Antenna ports
• DAB notch Filter

RSPdx
NEW!
SDR in metal case
Covers: 1 kHz - 2GHz

£194.95

RSP DUO Dual Tuner SDR

• Covers: 1 kHz - 2GHz
• Software upgradable
• Good dynamic range
• Calibrated S meter

• SDR Dongle
• 24 – 1,800MHz

£199.95

Quality Antennas from Italy!

High Quality Japanese manufacture
Using a worm gear for higher Torque

• 2m/70cms TX with FM radio RX
• Colour LCD display
• Fully featured
• Affordable price!

£59.95

CT-T 590S 5W Dual Band

• 24MHz-1,800MHz
• 10MHz spectrum
• Tracking RF filters

• Includes 6m/4m bands - single feed point
• Freq: 20m/17m/15m/12m/10m/6m/4m
• Boom: 3.5m, Turning radius 4.84m
• Gain: averages 11.24 dBi
• Wind survival: 105 mph

XR7C 7 Band compact Beam

£1296

An outstanding range of HF Beams,
performance optimised by Justin G0KSC.

Ideal for the UK - with both standard and
compact space saving versions

XR series Beams
XR-3......6 element Standard 20/15/10m............. £795
XR3C.....6 element Compact 20/15/10m...............£795
XR-4C... 8 element Compact 20/15/10/6m............£859
XR-6......11 el. Standard 20/17/15/12/10/6m..... £1195
XR6C.....11 element Compact version of XR6..... £1296
XR-7......14 element 20/17/15/12/10/6/4m...........£1195
XR7C.....Compact version of XR7 w/4m..............£1296

We carry the full range of INNOV HF & VHF Antennas
FULL DETATT ILS on our WEB SITE



PRICE PLEDGE WE ALWAYS AIM TO BE COMPETITIVE - SEEN IT CHEAPER? LET US KNOW!

www.nevadaradio.co.uk

®

nevada

VHF/UHF Beams
High Performance Beams using
Professional 3D EM modelling

PRICE PLEDGE - SEEN IT CHEAPER THEN LET US KNOW!

WANTED FOR CASH!
Good quality used equipment

- best prices paid!

STEPPIR – CLEARANCE PRICES

ACOM AMPLIFIERS

• Covers 1.8-54 MHz
• RF sensing for auto band

changing or CATAA interface
for full rig control.

• Interfaces with ATAA -04 Auto
tuner/Antenna switch

• Covers 1,8-54MHz
• RF sensing for auto band

changing or CATAA interface
for full rig control

• Interfaces with ATA -04 Auto
tuner/Antenna switch

Acom VaV lve Amplifiers
Acom 1500........1.5kW PEP (1.8-54) MHz.................. £2999.95
Acom 1000........1kW PEP (1.8-50) MHz..................... £2299.95
Acom 1010........700W PEP (1.8-54) MHz................... £1599.95
Acom Antenna Switch
Acom ATAA -T 04....... 1.5kW auto ATA U, 4 way ant switch...... £999.95

£2799.95

£2499.95

Acom 700S
700W Solid State Amplifier

Acom 1200S
1.2kW Solid State Amplifier

BUY WITH CONFIDENCE! 6 month warranty on all used equipment
Items below in stock at time of going to press

Icom IC-7600 HF/6m Transceiver
TwTT in DSP radio c/w box, handbook, microphone
Ref: SHR-12015..........................................Price £1399

YaYY esu FT920 100W HF/6m Transceiver
FM-1 Board, AM filter,rr HUP (SDR) Board, Mic.
Ref: SHR12068.............................................Price £699

Icom IC-7610 HF/6m Transceiver
C/w box, handbook, microphone
Ref: SHR-11982..........................................Price £2499

YaYY esu FTdx 3000D HF/6m Transceiver
C/w Manual, Hand mic & DC lead
Ref: WS ZZSH-59726.................................... Price £999

YaYY esu MD200 Studio Quality Desk Mic
C/w lead and 8 pin mic plug
Ref: SHR12094........................................Price £149.95

HF BASE ANTENNAS
CHA-250BX11....3.5 - 57MHz (RX: 2.0 - 90MHz).....349.00
CWA-1000..Multi Band dipole 3.5/7/14/21/28MHz... 124.95
VHF/UHF FIBREGLASS BASE ANTENNAS
GP-15N....50/144/430MHz, length 2.4m N TyT pe......... 99.95
GP-1M..... 144/430MHz length 1.2m (SO239).............49.95
GP-3M..... 144/430MHz, SO-239 Lgth 1.78m (SO239)...69.95
GP-6M..... 144/430MHz, SO-239 Lgth 3.07m (SO239)...99.95
GP-93N....144/430/1200MHz, Length 1.78m N TyT pe... 99.99
GP-9M..... 144/430MHz SO-239 Lgth 5.15m (SO239). 149.95
VHF/UHF BEAMS
CYAY -1216E...6 Element 1200MHz, N TyT pe...................99.95
CA-52HB......2 Element HB9CV for 50MHz................. 79.95
CA-52HB4....4 Element HB9CV for 50MHz............... 129.95
ANTENNA TUNER
CATAA -300...1.8-56MHz, 300W (PEP)...........................199.95
BALUNS
CBL-1000.1.7-30MHz, 1kW/CW................................. 34.95

CBL-2500.1.8-56MHz, 2.5kW/CW.............................. 39.95
LOW PAP SS FILTLL ERS
CF-30MR..1.8 - 32MHz, 1kW/CW............................... 59.95
CF-50MR..1.8 - 57MHz, 1kW/CW............................... 59.95
DUPLEXERS
CF-360A...1.3-30/49-470MHz 2xleads SO239 socket.. 49.95
CF-4160B.1.3-170/350-540MHz SO239 N TyT pe, SO239....39.95
CF-416A.1.3-170/350-540MHz SO239 + 2 x PL259 leads..39.95
CF-416B..SO239 + 1 x PL259/N leads.........................39.95
CF-503C..1.3-90/125-470MHz, PL259 lead, 2xSO239... 49.95
CF-530....1.3-90/125-470MHz 2x SO239,PL259 lead... 49.95
CF-530C..1.3-90/125-470MHz, SO239 2 x PL259 lead..49.95
CF-706....1.3-57/75-550MHz,SO239, 2 x PL259 leads...49.95
CF-706N..1.3-57/75-550MHz, SO239 N tyt pe, PL259 leads.49.95
CROSS NEEDLE SWR/POWER METERS
CMX-200..1.8-200MHz, 30/300/3k.............................79.95
CMX-400..140-525MHz, 30/60/300W........................ 89.95

CAA-500 MkII
Commercial Grade
Antenna Analyser
• Frequency: 1.8 - 500MHz
• Colour TFT display shows:

Frequency,y SWR,
Impedance, Resistance,
reactance, SWR graph

• Auto Sweep Mode

£499.95 £469.95 £289.95

NEW

Comet

H-422
4 Band Dipole

• Covers 7/14/21/28MHz

ALINCOHIGH PERFORMANCE BEAMS

• Power: 1kW
• Use as V

or straight
• Vee: 7.4m
• Straight: 10.3m

Lots more COMET on our website

SPECIAL
OFFER!

linco DX-R8E

Alinco DX-10 New Model to UK!

Communications receiver

• 150 kHz-34.99 MHz
• 600 memories
• IQ output for PC decode
• Removable Front Panel -

(requires optional EDS17
remote kit)

Multi-Mode 28MHz Transceiver

• Power:
25W SSB, 12W AM/FM/CW

• Multi-colour display

£169.95

£469.95

DJ-MD40 UHF DMR Handheld
Has vocoder for better audio clarity, IP54 rated,
1000 memories...............£189.95189 95 now £99.95

DJ-AXD4 UHF DMR Handheld
Rugged IP67 Waterproof & Dustproof,f
1,000 channels...............£189.95189 95 now £99.95

DJ-AXD1 VHF DMR Handheld
Rugged IP67 Waterproof & Dustproof,ff 1,000
channels......................... £189.95189 95 now £99.95

Alinco DMR/Analogue Radios
Commercial Grade Handhelds - with basic
code plug and program lead (Win 10)

FINAL
REDUCTIONSS
While stocks

last!

NEW

Dual Band 6/4
PAP 5070-7-3................... 6m 3el 4m 4 element 3m boom.... £199.95
PAP 5070-11-6 BG...........6m 5el 4m 6 element 6m boom... £259.95

4M YaYY gis
PAP 70-5-3....................... 4m 5 element Yagi 3m boom........£199.95
PAP 70-6-4....................... 4m 6 element Yagi 6m boom........£219.95

Dual Band 2/70cms
PAP 144-432-37-7-2CBGB. 2m 12 el 70cms 25 el 2 connectors.£289.95
PAP 144-432-13-1.5-2CB. 2m 5 el 70cms 9 el 2 connectors...£134.95
PAP 144-432-17-2........... 2m 6 element 70cms 12 element...£149.95
PAP 144-432-19-3-2C..... 2m 7 element 70cms 12 element...£199.95
PAP 144-432-21-3B.........2m 7 element 70cms 14 element...£199.95

2M YaYY gis
PAP 144-5-1.5.................. 2m 5 element Yagi 1.5m boom........£94.95
PAP 144-6-2..................... 2m 6 element Yagi 2m boom.........£119.95
PAP 144-8-3..................... 2m 8 element Yagi 3m boom.........£135.95
PAP 144-9-5A...................2m 9 element portable 4.67m....... £174.95
PAP 144-11-6BG.............. 2m 11 element guyed 5.72m.........£199.95
PAP 144-12-7BGP............2m 12 element Yagi.......................£259.95
PAP 144-12-7-G/T 1.75.... 2m 12 element Super Yagi.............£269.95

70cms YaY gis
PAP 432-8-1.2R................70cms 8 element Yagi 1.2m boom...£89.95
PAP 432-14-3................... 70cms 14 element Yagi 3m boom..£145.95
PAP 432-23-6................... 70cms 23 element Yagi 6m boom..£199.95
PAP 432-30-8BG.............. 70cms 30 element Yagi 8m boom..£269.95

23cms YaYY gis
PAP 1296-13-1R...............23cms 13 element 1m rear mount... £99.95
PAP 1296-18-1.5AR.........23cms 18 el1.5m rear mount......... £139.95
PAP 1296-36-3BRG..........23cms 36 element 3m RG Balun... £169.95
PAP 1296-36-3BUT.......... 23cms 36 el 3m Teflon Balun.........£189.95
PAP 1296-70-6RG............23cms 70 element 6m RG Balun... £225.95
PAP 1296-70-6AUT..........23cms 70 el 6m Teflon Balun.........£239.95

FINAL
REDUCTIONS
While stocks

last!

QUALITY USED EQUIPMENT

Icom E92D D star Dual Band Handheld
Charger,r manual, computer lead & soft case
Ref: SHR12029.............................................Price £239

MFJ-962D 1.8-30MHz 1.5kW Ant. Tuner
Excellent condition with box and manual
Ref: SHR12064.............................................Price £299

Elecraft KXPAP 100 100W Amp with ATA U
Highly desirable with built-in ATAA U
Ref: SRH-12051............................................Price £999

Icom PCR-1500 SDR Wideband VHF/UHF Receiver
USB lead, manual, original ant and disk missing
Ref: SHR-11966…........................................Price £299

DX Engineering 8-way Remote Switch
5 kW rated 0 – 54 MHz with controller
Ref: ZZBG0028….........................................Price £345

Icom IC-9100
HF/VHF/UHF Transceiver with D star
Covers HF,FF 6m, 2m, 70cm and fitted
with FL431 & FL430 filters
Ref: SHR12087 £1699

Kenwood TS-2000X
100W ‘shack in a box’. X version covers
HF=6m/2m/70cms & 23cms
Ref: SHR12054 £1399

BEAMS & DIPOLE
Dipole...................... (20 – 6m) with controller...£1099.951099 95.....£935
DB-18E YaY gi.............(40 – 6m) 3 loops..............£3924.953924 95...£3335
DB-36 YaYY gi...............(40 – 6m) 3 loops..............£5499.955499 95...£4675
DB-42 Monster IR...(40 – 6m).......................... £7249.957249 95...£6160

Large range of spare parts in stock

• 20m-6m 2 element beam, 40/30m rotary dipole
• Small footprint: 15.5ft turning radius, 4ft boom
• Supplied with the SDA-100 controller

Urban Beam
DJ-VX50HE
Dual Band Handheld - IP67 rated

£89.95

• Compact rugged body
• CTCSS, DCS, DTMF
• 5W VHF/4W UHF
• 200 memories
• RX Airband,

FM Broadcast

NEW

As reviewed in April Radcom

NEW! OR AR5700D

• Frequency range: 9 kHz - 3.7GHz
• Analog modes: FM, AM, SSB, CW,W FM video,

analogue I/Q
• Digital modes:

Digital Communications Receiver
For the professional user!

NEW

• D-STAT R / GMSK / AMBE DV mode only • YAYY ESU / C4FM / AMBE+2 V/D narrow mode only
• ALINCO / GMSK / AMBE EJ47 (F1E) mode only • D-CR / C4FM / AMBE+2
• NXDN / C4FM / AMBE+2 6.25kHz mode only • P25 Phase 1 / C4FM / IMBE Conventional mode only
• dPMR / C4FM / AMBE+2 Tier 1 only • DMR / C4FMx2 / AMBE+2 Tier 1 and Tier 2 only
• TETRA direct mode (T-DM) / ?/4 shift QPSK / ACELP • TETRA traffic channel (T-TC) / ?/4 shift QPSK / ACELP

(encrypted signals not supported)

£4595.00

Huge specifications & software control – more details on our web!

Prices apply to ‘In stock’ items only!

£1699

£19991999
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T
here are a number of reasons 

why you might want to operate 

your own shack while you are 

not actually there. In this article 

we will explore these reasons and how 

you might go about achieving it. The route 

I describe is not perfect but has given 

me good results with the digital modes. 

Other options are available but I hope this 

article will help you to consider whether 

this is something you may wish to explore, 

and gN[e ̂ ou Xome fi rm NdeaX about how 
you might go about it. I would also draw 

your attention to the introductory article 

on remote operating that appeared in the 

February 2016 issue of PW.

How I have used this Facility
I use this remote operating facility quite 

a bit, and for a variety of purposes – 

maybe you will come up with new uses for 

yourself.

1. Remote digital modes. This falls into two 

camps, remote in the sense of out of the 

shack but in the curtilage of my home and 

garden, and remote as in away from home 

in another town, county or even country.

I have done both quite extensively. For 

example, at home I have used remote ac-

cess from my study, at the other end of the 

house from the shack, to monitor FT8 while 

3D printing or working on another non-

radio project. I have also often used it to 

merely move my operating activity from the 

shack to the sofa, perhaps while the family 

are watchNng a fi Qm on 9;. .t NX XurUrNXNngQ^ 
satisfying to work DX from the sofa or arm-

chair using your tablet – or perhaps I really 

am just sad!

In the summer mornings I enjoy sitting 

on the patio in the morning sunshine and 

operating FT8 in this way too.

Given that I have young children I am of-

ten pressed into service as Dad’s Taxi. On 

many occasions, the distance travelled 

is such that I wait in the car while the kids 

undertake their activity. If there is time, I 

might take some portable QRP HF gear and 

Xet uU� or uXe ;-+� but on other� Xhorter oc�
casions I leave the rig and computer on in 

the shack and connect by my phone or tab-

let for some digital HF work. Surprisingly, 

WSJT-X is useable on a smartphone screen 

with some care (and glasses!).

This facility also came in useful, when 

along with a friend, Peter G0EYR, I gave 

a demonstration to our local radio club in 

Taunton on digital modes, as the club does 

not have its own shack.

Daimon Tilley G4USI

practicalwireless@warnersgroup.co.uk

2. Accessing computers without screens 

or input devices. I really enjoy playing with 

Raspberry Pis and I have gathered a few 

now for different projects. Often these 

projects don’t need the screen or keyboard 

and mouXe connectNng� and 7eaQ ;3( 
provides a convenient way to access their 

desktop, virtual or otherwise, in order to 

control them. One example is a Raspberry 

Pi Zero that my youngest son and I built 

into an old computer monitor in our 

kitchen. We set up the Pi to automatically 

boot and to display a ‘family dashboard’ 

Խ a Xcreen oK KamNQ^ NnKormatNon� Xuch aX 
the family calendar, tasks and reminders, 

family pictures and a daily weather and 

''( newX Keed. .t waX a gQance at our 
respective day ahead, and such projects 

are often called ‘Magic Mirrors’. From time 

to time we wanted to change the format 

of this without connecting up a mouse 

and Pe^board� and 7eaQ ;3( Uro[Nded the 
solution. A similar method is planned for a 

Raspberry Pi Zero security camera project.

3. (ontroQQNng other de[NceX. :ntNQ recentQ^ 

Worldwide 
Remote Shack
Digital Modes

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk

m^ onQ^ antenna waX a ,�7;� tuned wNth 
an LDG Z100 Plus auto-tuner on top of my 

Yaesu FT-891. When you change bands 

with this tuner, you need to physically 

press a tune button on the front panel, so 

remote oUeratNon waX confi ned to one 
band that I had pre-tuned before leaving the 

house, which could be frustrating. Before 

installing other antennas, I had researched 

the possibility of using a Raspberry Pi, on 

which I ran my digital modes software, 

to activate a relay connected to this tune 

button. By doing a small amount of coding 

in Python, I would have placed a small 

icon on the desktop, which, when clicked 

remotely, would activate the tuner after 

changing bands in WSJT-X. Additional 

resonant antennas mitigated the need 

for me to do this and other projects got 

in the way, so I never completed it, but 

perhaps one day I will return to it. Of 

courXe� Xome auto�&9:X XenXe 7+ and 
automatically tune the antenna, removing 

this need altogether. The same principle 

could be used to switch your rig on and 

Feature

Daimon Tilley G4USI offers a comprehensive 
introduction to accessing your shack remotely for 
digital modes operation.

1
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off remotely, perhaps when operating 

remotely from abroad, activating antenna 

relay switches and other ancillaries. Many 

logging programs and other radio software 

open up further options such as remote 

rotator controQ� remote oUeratNon oK a (< 
keyer and so on, all of which could be done 

remotely in the way I describe here.

4. A remote-access SDR receiver. I recently 

used the IF output from my Xiegu X5105 

QRP transceiver to feed SDR software 


(ubNc 8)7 Kor 1Nnu]� and aQXo uXed (&9 
control. This will now allow me to have 

access to my own SDR receiver from 

anywhere in the world at any time, without 

needing the radio with me. Yes, there are a 

number of very good Web SDR services out 

there but if you and your mates or your club 

want your own, this could be handy.

For this article, I intend to focus on 

digital modes such as those found in 

 dNgN� <8/9�= or XNmNQar. 9hNX oUenX uU ܫ
e[er^thNng Krom 799>� 580� 889;� (<� +9� 
and so on. It is possible to use some of the 

techniques I describe to operate by voice 

too, on SSB or other telephony modes, and 

I will touch on this later, but I haven’t done 

so myself.

What you need to Operate 
Remotely
If you operate digital modes already, it is 

simply a matter of installing and using 

the correct software on both the shack 

computer and the device you wish to use to 

access it. That is just about it! This article is 

written on the assumption that you already 

have digital modes set up.

You will already have a computer that 

is connected to your rig and I will assume 

that like the majority of digital users, you 

wNQQ ha[e (&9 controQ oK the rNg� aX weQQ aX 
a two-way audio connection of some type 

between your computer soundcard and 

your radio. This setup already gives your 

computer control of your radio, so all that 

we need to do is set up that equipment in 

the shack, switched on and running, and 

access and control it remotely.

The software we use to achieve this 

is often referred to as ‘Remote Desktop’ 

software. If you have worked in a large 

organisation with computers in the last 

decade or so, it will be familiar as the 

software used by your IT Help Desk, 

located elsewhere, to log in to your 

machNne and taPe o[er NtX oUeratNon to fi ] a 
fault or problem. In our case we are using 

the same principles to take remote control 

of our own shack machine and have 

access to all of its functionality.

There are a number of propriety brands 

of Remote Desktop software that allow 

free use for personal, non-commercial 

purposes. Two of the most common are 

9eam ;Newer and 7eaQ ;3(. . wNQQ KocuX 
on 7eaQ ;3(. 9hNX NX becauXe Nt NX what 
I use and it comes installed already on 

the Raspberry Pi operating system. It is 

also used by some of the world’s biggest 

corUoratNonX. 7eaQ ;3( ha[e been 
operating for 17 years and have over one 

billion installations, so it is a well tried 

and tested product. If you would like to 

consider other options, these are nicely set 

out for you in an article here:

https://tinyurl.com/stk8xw9

Regular readers will recall that I used 

this process to access the Raspberry Pi in 

my uBitx Go-Box project in the August and 

September 2019 editions of this magazine, 

and in this article I will be expanding on 

that, showing how it is set up, so that you 

too can remotely operate.

9he 7eaQ ;3( XoKtware NX a[aNQabQe at 
this website:

www.realvnc.com/en 

& Kurther benefi t oK thNX XoKtware NX that 
it is available on Windows, Mac, iOS, Linux, 

Raspberry Pi and Android. This is great 

because it means that if, like me, you have 

devices across a number of OS platforms 

(I have all of the above), you can still use 

the software seamlessly from any of your 

devices.

Security
If you are internet-aware, you will know that 

the internet comes with risks attached, and 

that it is possible for hackers to remotely 

access data and information from even 

Qarge corUoratNonX. 3o one NX goNng to e[er 
guarantee the internet to be 100% secure, 

but if you have an internet connection 

already, you are probably managing 

thoXe rNXPX uXNng fi rewaQQX and antN�[NruX 
software. In the case of Remote Desktop 

software, the distributors take security 

seriously and offer the latest security 

features, often similar to those that 

protect you when using internet banking, 

Kor e]amUQe. 7eaQ ;3( uXe a cQoud�baXed 
service with strong security and it is also 

possible, at the setup stage, to require two-

factor authentication as an extra layer of 

security. So, it is up to you and the level of 

risk-appetite you have as to whether or not 

this is for you.

Downloading
and activating Real VNC
First of all, you need to create an account, 

Xo [NXNt the 7eaQ ;3( webXNte 
Xee abo[e� 
and click ‘sign-in.’ At this screen you will be 

given the option to create a new account. 

Enter the e-mail address you wish to use 

and follow the instructions, selecting 

‘home’ or ‘personal use’, which allows 

1. The ‘Address Book’ within VNC Connect, 

showing the devices I have access to remotely.

2. My two shack monitors in the background, with 

the iPad showing remote access to them. Note it 

is zoomed in at this point only showing a part of 

the main monitor. It is possible to scroll around 

both shack monitors.

2
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NnXtaQQatNon on uU to fi [e comUuterX. 5QeaXe 
note that at this stage you will be asked to 

specify an account password. Later, when 

you download the actual software, you will 

be asked to specify a server password, 

which must be different.

Having done that, you will receive a 

[erNfi catNon e�maNQ wNth NnXtructNonX to get 
access to your account. By clicking the link, 

you are taken to a new web page. Scroll 

down to the ‘Home’ section and click the 

‘Activate’ button. There is then an optional 

page where you can make a voluntary 

donation to help keep the service free.

You then receive a further e-mail 

giving detailed instructions about how to 

proceed.

;3( (onnect NX the brand name Kor 
the 7eaQ ;3( Uroduct. >ou need two 
separate pieces of software, or apps, to 

uXe the Uroduct. 9he fi rXt NX ;3( 8er[er. 
This is installed on your shack computer, 

or any other computer that you may 

wish to control remotely. With a home 

subscription, at the time of writing, you can 

add fi [e XeUarate comUuterX to controQ. 
9he Xecond aUU NX ;3( ;Newer� whNch NX 
installed on the device you wish to use to 

acceXX ̂ our XhacP comUuter Krom. 3ote 
that it is possible to install both pieces of 

software on the same computer, giving 

^ou ܫ e]NbNQNt^ to acceXX that comUuter 
remotely, as well as using that same 

computer to remotely access others.

8o� fi re uU ̂ our XhacP comUuter and [NXNt�
https://tinyurl.com/wjwjdsf

Then select your operating system from 

the list. You will see a big blue download 

button underneath your selection. Before 

you press it and download, be sure to 

take note of any options just below it. The 

Windows and Linux ones are the ones that 

currently have options. On Windows, use 

the default which, at the time of writing is 

‘EXE x86/x64’. This will run on both 32- and 

64-bit machines.

On Linux, the default is ‘Generic script 

x64’ and I recommend this if you are using 

:buntu on a �� bNt machNne� or uXe the 
‘Generic script x86’ on a 32 bit machine 

runnNng :buntu. &ddNtNonaQ oUtNonX are 
available for Debian and RPM Linux OS 

users. You can often determine whether 

your machine is 32- or 64-bit in the ‘Help’ or 

‘About’ sections of your operating system.

On Mac and Raspberry Pi, there are no 

options to choose from and, as mentioned 

earlier, the standard Raspberry Pi OS 

includes the software already.

In my case, for this article, I am going to 

be downQoadNng ;3( 8er[er on m^ maNn 
shack computer, which runs on 64-bit 

:buntu ��.�� 1Nnu] 48� but the Urocedure 
should be the similar on other operating 

systems. 

Having created an account and 

downloaded the software, you will receive 

an e-mail asking you to verify your address 

by clicking a button, and, once done, a 

further e-mail containing a ‘get started’ 

link. I won’t go into too much detail about 

this because the instructions provided 

are very thorough, so it is pointless to 

replicate them here. The link provides a 

comprehensive video, as well as written 

instructions to get started depending on 

your operating system.

Downloading 
VNC Viewer your Devices
>ou then downQoad ;3( ;Newer on the 
device(s) you wish to take control from. 

You can add this on any number of devices 

and I have it installed on an Apple Mac, an 

N5ad� an &ndroNd Uhone and the two :buntu 
laptops I use for portable work from time 

to tNme. >ou can fi nd the mobNQe [erXNonX Nn 
both the Android Play store and the Apple 

App store.

What is important to note during this 

process is that you will be asked to create 

two UaXXwordX. 9he fi rXt NX Kor ̂ our 
account and the second is to authorise 

remote access. They are mutually 

exclusive and, until you get used to it, it is 

easy to forget this and use the incorrect 

password.

5

4

3

3. A close-up view of the tablet. Pinch and zoom 

and other touch-screen gestures work as normal.

4. The iPad zoomed-out, showing both main 

displays.

5. The bar allowing access to tablet keyboard and 

mouse functions in the bottom right.

6. Cubic SDR software in use as a Panadapter to 

my Xiegu X5105 and accessed remotely, giving 

me my own remote ‘SDR’.
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4nce Nn the ;3( (onnect XoKtware� ̂ ou 
can add other computers you may wish 

to controQ to ̂ our Ѣ9eamѣ. >ou XhouQd fi nd 
that your main computer to which you 

downloaded the original software already 

appears. You can now add others, by 

following the instructions you were sent 

in the e-mail. In my case this includes my 

main shack computer, the shack Raspberry 

Pi, a Raspberry Pi I have built into my 

uBitx transceiver for digital modes (see 

my articles last August and September) 

and any other Raspberry Pis or Pi Zeros 

that I might want to access remotely or 

without connecting a separate screen and 

keyboard.

There is a slight rub here though. The 

7eaQ ;3( webXNte UoNntX out that Nt NX not 
possible to remotely control Apple iOS 

(phones and tablets) or Android devices 

from desktop computers – only the other 

wa^ round. 3eNther NX Nt UoXXNbQe to QNXten 
to audio (assuming the professional 

XubXcrNUtNon� when uXNng ;3( ;Newer on 
Android or iOS devices.

Other Users and
Licensing Conditions
It is possible to invite other people to 

share your remote access. On a ‘home’ 

subscription, you can invite two other 

people (three in total) giving them access 

to use your machine(s) remotely.

On a professional subscription, there 

are an unlimited number of people who 

have access, and, additionally you also 

have the ability to stream HD audio from 

the remote device to the controlling 

device. Hopefully, one day soon you will 

be able to have two-way audio to open up 

the possibility of remote voice operation 

using this software. I believe some other 

remote desktop software already allows 

this but I am not interested in remote voice 

operation.

One potential application of the software 

on a professional subscription basis, 

might be for a club that has its own shack 

and equipment, to make this available for 

members use remotely at all times.

We should be aware of licence 

restrictions at this point. Other than for 

your own use, I would strongly encourage 

readers thinking of sharing access in any 

way to their shack, to have reference to 

their licence. I am not an amateur radio 

licence expert, but my reading of the 

licence leads me personally to identify the 

following particularly relevant sections 

(bold text is my own emphasis):

8ectNon �
�� 8ubOect to (QauXeX �
��� 
3(2) and 3(3), the Licensee shall ensure 

that the Radio Equipment shall only be 

operated by the Licensee personally and 

by no other persons.

Section 3(2) The Licensee may permit 

the operation of the Radio Equipment 

b^ a UerXon who hoQdX a current :nNted 
Kingdom Amateur Radio Licence provided 

that any such operation of the Radio 

Equipment is carried out in the presence 

of and under the direct supervision of the 

Licensee and that such persons are made 

aware of, and of the requirement to comply 

with, the terms, conditions and limitations 

of this Licence.

Section 3(5) Only where this Licence is a 

Full (Club) Licence issued to the Licensee 

Kor uXe on behaQK oK a (Qub� ma^ the 
Licensee: (a) authorise any Club member

who holds their own separate Full Licence

to use and supervise the operation of the 

Radio Equipment on the Licensee’s behalf 

under this Licence.

Section 10(1) The Licensee may 

conduct Unattended Operation of Radio 

Equipment provided that any such 

operation is consistent with the terms of 

this Licence. Additional restrictions which 

aUUQ^ to the :nattended 4UeratNon oK 
'eaconX are XUecNfi ed Nn 8cheduQe � to thNX 
Licence.

8ectNon ��
�� 9hNX (QauXe �� does 

not permit the Licensee to install Radio 

Equipment capable of Remote Control 

Operation for general unsupervised use by 

other Amateurs.

Section 10(4) Any communication links 

used to control the Radio Equipment or 

to carry Messages to or from the Radio 

*VuNUment Nn accordance wNth (QauXe 
10(2) must be adequately secure so as 

to enXure comUQNance wNth (QauXe � oK 
this Licence. Any security measures must 

be conXNXtent wNth (QauXe ��
�� oK thNX 
Licence. 

So, it appears that remote operation of 

your own station is allowed, but that use 

by other licensees must be under your 

own personal supervision. I take this to 

mean that a fellow licensee, of any class, 

could use my iPad or computer to access 

my station remotely as long as I was sat 

alongside them to supervise, but that I 

could not allow them to access my station 

remotely by themselves.

It also appears that a club, holding a full 

licence, could allow a club member remote 

access to their station, but only if they too 

were a full licensee, effectively ruling out 

a XNgnNfi cant UroUortNon oK cQub memberX 
holding Foundation or Intermediate 

licenses from using such a remote 

access facility without direct, side-by-side 

supervision by a fully licensed member of 

the club. 

+NnaQQ^� the :0 QNcence aQXo XeemX to ruQe 
out the type of operations springing up in 

certain parts of the world, where amateurs 

are erecting ‘super-stations’ that can be 

hired by the hour by other amateurs and 

operated remotely for a fee.

As I said earlier, if you intend to allow 

others access to your remote station, I 

strongly advise to read the full text of the 

license for yourself, and, if necessary, take 

advice from Ofcom.

Taking control of
your New Remote Station
If you are taking control from another 

computer with mouse and keyboard, it is 

6
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Yorkshire Floods
North Humber Raynet were activated during 

tMe reHent \Ndespread ܫoodNnL Nn SnaNtM� *ast 
>orksMNre. 9Me 7N[er &Nre o[ertopped Nts ܫood 
defences late on the afternoon of February 24th 

and a multi-agency response team was set up to 

deal with it. The group received a call out from 

Humberside Police and British Red Cross staff at 

the Bronze Command that had been established at 

tMe +Nre StatNon Nn tMe to\n.
A temporary control station was established at 

\asMlands near tMe [NllaLe of *ast (o\NHk dZrNnL 
the afternoon of February 26th with 13 members 

attendNnL tMe de[elopNnL sNtZatNon� \MNHM 
eventually lasted over three days. 

The call out led to members of the North Humber 

Raynet being positioned at VCPs (Vehicle Check 

PoNnts�� ܫooded roads and \orkNnL alonLsNde 
Yorkshire 4x4 Response vehicles as well as being 

located in the local Town Council emergency 

control centre and at Bronze Command. 

Members were also involved in early stages of an 

e[aHZatNon of resNdents Nn *ast (o\NHk.
Tasks for the group were varied. Initially an 

informal VHF net was set up in the area around 

a ܫooded road� GZt tMNs later de[eloped Nnto 
RonNtorNnL ܫood MeNLMts. By SatZrday tMNs Mad 
developed into strengthening the communications 

net\ork for tMe loHal HoZnHNl and tMe *n[NronRent 
Agency as well as providing radio support to 

Yorkshire 4x4 Response vehicles. This used a 

VHF/UHF ‘talk through’ unit. 

Group Controller Andy Russell G0VRM 

commented that: “The callout was a good 

example of integration between volunteer groups 

and other agencies. There were many groups 

involved. Police and control staff were delighted 

with our efforts. As a group we are lucky to have a 

sizeable membership and we had readied further 

shifts to staff the deployment over several days”.

9Me LroZp \ere ܪnally stood do\n late Nn tMe 
e[enNnL of +eGrZary ��tM as tMe ܫoodNnL and tMe 
situation stabilised.

XE Mexico
2020 is the 60th anniversary of the founding of 

the Radio Amateur Association of the Republic of 

Mexico. ARARM has a special award available to 

aRateZrs and S<1s. +or aRateZrs� HontaHt ten 
speHNal e[ent statNons ZsNnL tMe �&60 preܪ]� on 
�60 tMroZLM 6R. 9Me sZfܪ]es of tMe ten speHNal 
stations are each of the letters of the nine zones 

of 2e]NHo. 9Me on-aNr aHtN[Nty� \MNHM Mas already 
started� \Nll HontNnZe to /Zly �6tM at 0000U9(. 9Me 
sZfܪ]es of tMe HallsNLns spell tMe \ord 2*=.(4� 
plZs 3 for nortM� S for soZtM� + for Nslands of 
2e]NHo� & for tMe ofܪHNal &7&72 statNon� etH. -ere 
are tMe HallsNLns� �&60&� �&602� �&60*� �&60=� 
�&60.� �&60(� �&604� �&603� �&60+ and �&60S.

Radio 
Round-up

[er^ eaX^. 4Uen uU ;3( (onnect� chooXe 
the computer you wish to control, and 

enter any password required.

You will then shortly be presented with 

an exact image of the desktop screen 

on the computer you are controlling. 

:XNng ̂ our mouXe and Pe^board on the 
accessing computer, you have total 

control of the remote computer, exactly as 

if you were sitting in front of it.

This means that you can open and close 

software, access its storage, work on 

documents remotely, and of course, take 

control of your rig!

Taking control from a tablet or phone 

consists of exactly the same process, 

but it is likely in this event that, instead of 

using a mouse and keyboard, you will be 

using the touch screen. This is actually 

really straightforward but can seem a little 

dauntNng at firXt untNQ ̂ ou become KamNQNar 
with it. You will also be viewing the remote 

desktop on a much smaller screen, but 

the software does a really good job of 

handling this and you can scroll around 

and resize remotely with no issues. 

Indeed, on my shack computer, I have a 

32in monitor, usually with two applications 

open side by side, and also the linked 

QaUtoU Xcreen. 9he ;3( XoKtware aQQowX 
me to explore and scroll across all that 

screen ‘real-estate’ easily, particularly on 

a touch screen such as my 10in iPad, and 

you use the usual touch-screen gestures, 

such as ‘pinch’ to zoom in. 

I guess the biggest issue to get used 

to is how you replicate the mouse. Well, 

that is surprisingly easy, by just using your 

finger to mo[e the UoNnter� but Nt NX a QNttQe 
more involved to use the mouse buttons 

and takes a little getting used to. In the 

lower right-hand side of the control screen 

you will see a circle containing a line of 

three dots, Fig. 5. Touching or selecting 

this, reveals a small taskbar with six icons:

9he firXt NX a UNn. -oQdNng thNX UNn 
for a moment keeps this little taskbar 

permanently open on your screen. You 

don’t need to select this, but if you don’t, 

the taskbar will disappear after a few 

seconds until you open it again.

The second icon is of a keyboard, and 

touching this brings up the standard tablet 

or phone touchscreen for use as normal. 

A small blue, downward-facing arrow in 

the top right of the keyboard removes the 

keyboard from the screen once more.

3e]t NX the mouXe Ncon. 9hNX gN[eX 
access to mouse controls as well as any 

Function Keys on the remote machine. 

One use for this is in WSJT-X. When 

operating split and wishing to change 

your transmit frequency on the waterfall, 

WSJT-X requires you to press the shift 

key while left-clicking the mouse on the 

frequency you wish to use. On a phone 

or tablet, this is replicated by moving 

the mouXe UoNnter wNth ̂ our finger� then 
clicking the up arrow under the mouse 

icon and tapping the screen where you 

want to transmit on the waterfall. A further 

useful feature in this taskbar display 

is a grey slider to scroll up and down 

documents. Another small arrow in the 

top right of this task bar, minimises the bar 

again.

The ‘i’ button allows information about 

screen size, connection speed and other 

criteria to be displayed and changed, while 

the ‘?’ button provides more detailed help 

on mouse control and touch gestures.

Finally, the ‘X’ button asks whether 

you wish to disconnect from the remote 

computer, which is highly recommended 

at the end of each session.

Adding voice
Adding voice is entirely possible, it is just 

that I have not tried it (yet!). Perhaps the 

XNmUQeXt method NX to uXe ;oNce 4[er 
.nternet 5rotocoQ 
;4.5� XoKtware. &gaNn� 
a lot of different software is available, but 

perhaps one of the best-known would be 

Skype. It is possible to install Skype on 

both the remote and accessing devices, 

setting it to auto-answer on the remote 

comUuter. '^ uXNng eNther ;4= or (&9 
PTT control, it is possible to operate on 

FM, SSB and so on. One issue to be aware 

of here would be internet connectivity 

speeds and the risk of lag, but it should be 

possible fairly easily and many amateurs 

do this now. 

Another project added to my list perhaps. 

I recently heard that Windows software 

comes with a built-in remote option that 

allows for two-way audio. As I am not 

really a Windows user, I have not explored 

this, but for those of you who are, you 

may wish to research it further. It is called 

‘mstsc.exe’.

Conclusion
There can be many reasons for wanting 

remote access to your station, either from 

within your own home or from afar, and 

using existing proven technologies this 

is readily possible. Whether for your own 

pleasure, to share your shack’s quiet RF 

location with friends, or to provide greater 

utilisation of a club shack, there are plenty 

of reasons to experiment, and plenty of 

internet resources. The possibilities are 

endless, why not give it a go yourself?

Enter our competitions at www.radioenthusiast.co.uk/competitions

Feature



ML&S No. 1 FOR SDR RADIO Click www.HamRadio.co.uk for our full range of SDR products

NEW ANAN-7000DLE MkII i7 

100W HF+6M TRANSCEIVER

FLEX 6400: £2099.95  FLEX 6400M: £3099.00 

FLEX 6600: £3999.95

FLEX 6600M: £4999.00

Flex Maestro 

Controller: £1299.95 

  

Advanced SDR available with or without front panels.

Elad fdm-duo

Dual Tuner 14-bit SDR.
Dual-Tuner wideband full feature 14-bit SDR, 1kHz to 2GHz, 
10MHz of spectrum visibility.  Simultaneously monitor 2 
separate 2MHz bands of spectrum between 1kHz and 2GHz.  
3 software selectable antenna inputs, & clocking features 
ideally suited to industrial, scientifi c, Ham & educational 
applications. Windows 10. 

SDrplay RSPduo 

NEW SunSDr2dx 

See www.HamRadio.co.uk/RSPDUO

Following on from the previous range, the new 64/6600 series 
offer the latest SDR technology housed in a stylish cabinet with 
or without the inbuilt colour screen and control functions. The 
ultimate performance direct sampling SDR technology and the 
best value for the serious HF/6m operator. Designed for the Ham 
who wants to operate the radio exclusively as a server from PC, 
laptop, Maestro, Mac, or iOS clients – whether local or remote.

www.HamRadio.co.uk/fdmduoR

Receive only version 
also available:

£729.95

Also available in 
special red edition: 

£974.95

The FDM-DUO is a game-changer - a 
top-end SDR with dials and knobs! 

This transceiver has a 5W output that can 
operate as a stand-alone unit, without a 
PC! The small transceiver is equipped with 
the latest SDR technology.

See: 
www.HamRadio.co.uk/fl ex

The ANAN-7000DLE MKII monoblock SDR transceiver 
incorporates an Intel 8th Generation i5/i7 core computer, the 
SDR client software is pre-loaded and calibrated making the unit 
completely Plug & Play! Unlike other Software Defi ned Radios 
which incorporate embedded processing with limited capabilities 
and no upgrade path, the ANAN-7000DLE MKII uses a powerful 
Intel 8th Generation Quad core SoC and Windows 10.

See: www.HamRadio.co.uk/7000DLE MkII

1kHz-2GHz & 10MHz BW. 
Brand new design, the RSP1A is a major upgrade to 
the popular RSP1 offering a powerful wideband full 
featured SDR  covering 1kHz to 2GHz & up to 10MHz 
visible bandwidth. Better still, it’s “Built & Designed 
in Britain”!!

SDrplay RSP-1a

ZUMspot RPi

All ZUMspot Packages supplied by ML&S Include:
ZUMspot Pi UHF Board, UHF Antenna, Raspberry Pi Zero 
WH, MMDVM software and Plastic Case

ML&S are the sole UK distributors for the new ZUMspot RPi, an 
advanced radio module board.

For more info see HamRadio.co.uk/ZUMspot

The ZUM-Spot USB new from 
KI6ZUM, uses the very popular 
BlueDv software to create a 
very versitile and simple to 
setup PC based hotspot. The 
ZUM USB comes ready to go 
with a small antenna and a 
very classy high quality case, 
it is a huge upgrade on the 
very popular DV4Mini and the 
BlueDV software is the cherry 
on the cake.

Zum Spot USB! 

Spring Offer! 
Buy either a 6400 or 6400M & receive 30% off an internal ATU.

ML&S - the World’s largest 

independent Flex dealer 

COME AND SEE OUR DISPLAY UNIT FOR THE 

FLEX RANGE OF SDR TRANSCEIVERS

SHUTTLEXPRESS SDR Multifunction Wheel
Inexpensive customisable wheel that can be confi gured for use with 
various SDR programmes.

ML&S N

www.HamRadio.co.uk/sdrplaydx

SDRplay RSPdx
Mid-range SDRplay Radio.

Complete redesign of the popular mid-range RSP2pro 
1kHz–2GHz receiver. Multiple antenna selection, 

Improved pre-selection fi lters, Even more software, 
Selectable attenuation steps, Special HDR (High 

Dynamic Range) mode for reception at frequencies 
below 2MHz.

HF/6m/2m Transceiver.
The most innovative small-form 
factor SDR transceiver from 
Expert Electronics. HF-6-2m, 
100W/50W/4-slice receiver, 
80MHz Bandscope.

ASSEMBLED AND TESTED: £159.95  

ZumSpot 

RPi Duplex

(Top Board Only)

Zum AMBE Server 
(Board Only)

Allows for audio 
transcoding for DSTAR, 
DMR, Fusion, P25 and 
NXDN.  It also supports 
some variants of dPMR.

Zumspot 

Dualband RPi

(Board only - case included)

Advanced Radio Module Board. Paired with a Raspberry Pi and the MMDVM software 
becomes a small and effi cient multi-mode digital hotspot.

Featuring DMR, D-Star, C4FM, P25 & NXDN Hotspot.
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ML&S PRICE: ONLY £2099.95

SEE WEB FOR LATEST 
LOW PRICE
Click: HamRadio.co.uk/sdr2dx

ML&S PRICE: ONLY £239.95

ML&S PRICE: ONLY £194.95

ML&S PRICE: ONLY £1299.95 ML&S PRICE: ONLY £1449.95

ML&S PRICE: ONLY £159.95
ML&S PRICE: 
ONLY £149.94

ML&S PRICE: 
ONLY £169.96

ML&S PRICE: 
ONLY £109.95

ML&S PRICE: ONLY £929.95

ML&S PRICE: ONLY £3699.95

ALSO AVAILABLE, ANAN 7000DLE MKII 
WITHOUT INTERNAL I7 PC. £2999.95    

ML&S PRICE: ONLY £94.95

ML&S PRICE: ONLY £44.95

The next generation of transceivers from FlexRadio

Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP
E-mail: sales@hamradio.co.uk

Opening Hours: Mon - Fri: 8.30am to 5pm. Sat: 9am to 4.30pm.
International Tel: +44 1932 567 333

Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP

0345 2300 599

www.HamRadio.co.uk

0345 2300 5990345 2300 5990345 2300 5990345 2300 599

MARTIN LYNCH & SONS LTD

SAFE ONLINE SHOPPING. E&OE

The WORLD FAMOUS HAM 
RADIO STORE

All Baby Loops now 
come pre-installed 
with RS-232 modules 
worth £79.95!
Huge demand for 
this product! Comes 
supplied as standard 
with UK 24V power 
supply. 

New version has RS-232 
module pre-installed - worth 
£79.95! 
Continuous coverage from 
3.5MHz to 14.5MHz. New 
ATU Loop Antenna Contoller 
2.0 ver 232 New 32-bit CPU 
new LCD 16x2 high contrast 
keyboard USB fully automatic 
with RS-232.

Ciro Mazzoni Baby Loop Ciro Mazzoni MIDI Loop
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See ML&S video review 
www.HamRadio.co.uk/ftdx1200video

Want to work HF mobile? Thousands of Hams around 

the world use the FT-857D. 160m-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. 

High-power FM on 10m, 6m, 2m & 70cm. When 

your local repeater is busy, slip onto 10m & 

work DX! 

65Watt 144MHz 

with AMS 2m 

Mobile.

FREE 
YSK-8900 

Remote Kit

With new 
digital C4FM 

(Fusion). C4FM 2m Transceiver

C4FM 430MHz 55W Transceiver

Yaesu FT3DE
Yaesu FT-818ND

Latest 2/70 FM/C4FM Handie

New version of the best selling FT-817ND. 
Now with 6W output & bigger battery.

5W Rugged Designed (meets IP54) 

Handie. Covering 108-137MHz 
Airband AM and 2/70 transceive 
on FM/C4FM Digital. A massive 
700mW of audio ensures extra-
loud volume with Clear Voice 
technology.

Handheld with Large LCD 
Display
Advanced FT-2DE C4FM/
FM 144/430MHz Dual Band 
Digital Handie.

Yaesu FT-70DE

Yaesu FT-65E

Yaesu FT-2DE

VHF/UHF 2m/70cm Dual Band 
FM Handheld 
This dual-band 2 metre/440MHz 
has three output power 
levels:  5, 2.5 or 0.5 watts. 
Receive coverage is 65-108 
(FM broadcast band), 136-
174 and 400-500MHz. The 
FT-65e is compact and light, 
yet ruggedly constructed. The 
speaker provides a full 1 Watt of 
powerful, clear audio.

YAESU FTdx3000D

Yaesu FT-857D

Yaesu FT-8900RYaesu FTM-400XDE Yaesu FTM-3200E

Yaesu FTM-3207DE

Yaesu FT-2980D

HF/6m Base Station
Looking for a HF/6m Base 
Station sized radio at a VERY 
LOW PRICE?

HF/6m Base Station
Sister Rig to FTdx3000
Can’t quite stretch to the FTdx3k? No 
worries! The ever dependable FTdx1200 
is available at a special price still less 
than £1000.

HF/6m Base/Mobile
A modern day FT-857 without 2&70. 
Bang up to date in looks and smaller 
than a 2m only FM rig of 25 years ago!

The best value HF/6m Base with ATU 
on the planet

YAESU FTdx1200

Yaesu FT-891

Yaesu FT-450D

New!! FT-4XE

Ultra-compact 5W handie 

with base-charger. 

Large Colour Touch 
Screen Display

2/70 50W 

C4FM Mobile  

Compact base station radio 
with beautiful touch-screen 
display & 160-70cm coverage. 
HF/50/144/430MHz. All-Mode 
“Field Gear” Transceiver

Yaesu FTM-7250DE

YAESU FT-991A

ML&S PRICE:

SEE WEB OR CALL

Offering superb performance from Top Band to 70cm, the 
FT-991a is compact without being too small, easy to use without 
missing out on features and above all great value for money.

ML&S PRICE:

SEE WEB OR CALL

HF/50MHz 200W Transceiver Twin RX

Yaesu FTdx5000MP LTD

WITH FREE SM-5000

ML&S - THE UK’S NO.1 YAESU DISTRIBUTOR
Click www.HamRadio.co.uk for our full range of YAESU products

ML&S - THE UK’S NO.1 YAESU DISTRIBUTOR

YSK-857 remote kit for mounting FREE. 

 TFT Colour Screen 5/2.5/1/.3W 
output, Built-in Bluetooth, 700mW 
of super loud audio, Dual-Band 
simultaneous RX, Bandscope 
monitoring of up to 79 channels, 
Built-in GPS, Voice recording for 
RX/TX, Micro SD card slot & IPX5 
Rating.
 

Add a YT-100 and 

save 25% 

Peter Hart’s summary in the RadCom review hit the nail on the head. “Of 
all the top-end radios currently available, the Yaesu FTdx101D is my current 

favourite. It’s the only radio that excels in all performance areas & has an 
excellent balance of features, functions & user ergonomics.”

To the design team at Yaesu Japan, pat yourselves on the back. No wonder the 
UK’s Top DX’ers are trading up to the new FTdx101D & 200W MP.

Give Tony, my Sales Manager, a call on 0345 2300 599 for a super trade-in deal.  
FOR MORE INFO SEE 

WWW.HAMRADIO.CO.UK/FTDX101MP

BOTH AVAILABLE 
FROM STOCK

CHECK FOR LATEST CASH-BACK OFFERS 

ON OUR WEBSITE✓

ML&S PRICE:

SEE WEB OR CALL

ML&S PRICE:

SEE WEB OR CALL

ML&S PRICE:

SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL ML&S PRICE: SEE WEB OR CALL ML&S PRICE: SEE WEB OR CALL ML&S PRICE: SEE WEB OR CALL
ML&S PRICE: 

SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: 

SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: 

SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: 

SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

ML&S PRICE: SEE WEB OR CALL

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

Order before 2pm 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 
delivery on 0345 2300 599
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FOLLOW US ON TWITTER AND FACEBOOK HamRadioUK

Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP
E-mail: sales@hamradio.co.uk

Opening Hours: Mon - Fri: 8.30am to 5pm. Sat: 9am to 4.30pm.
International Tel: +44 1932 567 333

Wessex House, Drake Avenue, Staines, Middlesex TW18 2APWessex House, Drake Avenue, Staines, Middlesex TW18 2AP

0345 2300 599

www.HamRadio.co.uk

0345 2300 5990345 2300 5990345 2300 5990345 2300 599

MARTIN LYNCH & SONS LTD

SAFE ONLINE SHOPPING. E&OE

The WORLD FAMOUS HAM 
RADIO STORE

YAESU FTdx101D & FTdx101MP
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200W HF/50MHz Base Station 
Transceiver with Dual TFT Display and 
Dual Receiver. 

Dual Band Handie with unique 
APRS, D-Star & HF SSB 
receive coverage.   

160-6m Base with ATU.
Upgraded version HF & 6M FULL DSP 
Base Transceiver

ML&S Offi cially Appointed the UK Sole Distributor & Repair Workshop for JVC-Kenwood’s Ham Radio Products

KENWOOD TH-D74E

KENWOOD TS-590SG KENWOOD TS-990S

LOOKING FOR 
COMMERCIAL GRADE 

DMR FROM YOUR 
FAVOURITE STORE? 

The Icom IC-7610 is a complete redesign of the former IC-7600 following on from the 
huge success of the IC-7300. 100W, Dual band receive and a huge widescreen display.

ICOM IC-7610

ICOM IC-7851

Built to order like its predecessor, the new IC-7851 is set to be 
a master-class transceiver of the highest order. Based on the 
Limited production run and very exclusive IC-7850, the IC-7851 is 

available today to order. Top prices paid on all trade-ins.

HF/50MHz Base Station Transceiver

Latest 2/70 D-Star Touch Screen 
Transceiver from Icom. Bluetooth 
connectivity and second station 
control through an Android device.

KENWOOD TS-890S 

HF/50MHZ/70MHZ BASE STATION 

TYT MD-UV380

DUAL BAND VHF/UHF 
DMR HANDHELD
137-174/400-480MHz 
DMR Handie 5W.

FULL operation on HF/6m/4m (yes, it really has 
70MHz!) 
Full Down Conversion RX H-mode Mixer High C/N 1st LO
• Built-in Roofi ng Filters
• 500Hz / 2.7kHz / 6kHz / 15kHz
• 7-inch Colour Display

• Roofi ng Frequency Sampling Band Scope
• Auto Scroll Mode
• Multi Information Screen
• 100W Heavy Duty Built-in Antenna Tuner

AVAILABLE NOW, SEE WWW.HAMRADIO.CO.UK/TS890S

Enter the new digital age in style with the 
TYT MD-UV380 DMR Digital Portable Two 
Way Radio!

• Further evolved RF direct sampling method. 
•  Excellent RMDR: 105dB realised. 
•  Dual watch function can receive 

simultaneously in different bands and 
different modes.  

•  DIGI-SEL unit that eliminates excessively 
strong signals is installed in the main and 
sub of the receiving section. 

•  High-speed real-time spectrum scope and 
waterfall display function.  

•  7-inch full-colour touch panel.

CALL TODAY FOR OUR BEST OFFER

NEW ICOM IC-R8600   ML&S ONLY £2499.95
New 100kHz-3GHz Receiver with SDR technology from IC-7300.

ML&S : £3199.95 

INCLUDING 

FREE MC-43 

MICROPHONE

ICOM ID-5100

HF/6m/4m/2m/
70cm dstar Base & Mobile Transceiver 
with remote control head unit.

ML&S STOCK THE FULL RANGE OF NEW ICOM PRODUCTS

ICOM IC-9700 2/70/23 BASE STATION

ON DEMONSTRATION & AVAILABLE 

FOR IMMEDIATE SHIPPING.

EXCELLENT PART-EXCHANGE DEALS.

These VHF/UHF All-Mode Direct Sampling 
transceivers sport the absolute latest 
technology.

•  All mode, tri-band transceiver covering 
144 MHz, 430MHz as well as 1.2GHz 

•  Supports CW/AM/SSB/FM/RTTY and 
D-STAR Digital Voice and Digital Data 
modes

•  144MHz and 430MHz band is direct 
sampling. The 1.2GHz uses down 

conversions as well.
•  Full duplex operation/ Dual Watch (no 

VHF/VHF or UHF/UHF capability.)
•  PA will provide a powerful 100 W 

(144MHz), 75W (430MHz) and 10W 
(1200MHz) output

•  4.3” touchscreen colour TFT LCD

•  Smooth satellite operation with normal/
reverse tracking and 99 satellite channels

•  D-STAR provides clear digital audio
•  Voice recording/playback function (SD 

memory card)
•  Audio scope
•  CW full break-in

KENWOOD TS-480KENWOOD TM-D710GE

ICOM IC-7100

SEE WEB FOR THE VERY BEST 

PACKAGE DEAL

The IC7300 sports HF+6m+4m coverage, 
it’s 100W, houses an eye-catching 
touchscreen TFT display and includes an 
internal antenna tuner.

ICOM IC-7300

100 Watt - HF/50/70MHz TRANSCEIVER 
with SSB / CW / RTTY / AM / FM

The World’s Best Selling SDR Base   

High quality RF interface 
module allowing the Icom 
IC-7300 to have a pure RF 
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T
he main DX activity this month 
was the VP8PJ operation by the 
Perseverance DX Group, Fig. 1. 
VP8PJ was active from Signy 

Island (IOTA AN-008, Fig. 2) in the South 
Orkney group, around 1000km south-east 
of the Falkland Islands, between February 
22nd and March 6th. This was a fairly 
tough one to contact from the UK, though 
several of this column’s contributors 
managed QSOs on CW, SSB, or FT8. From 
here in Bonaire, VP8PJ had strong signals 
on 20m SSB but the size of the pile-ups 
from both North America and Europe 
made 684X on the other bandX dNKfi cuQt� 
and propagation was such that VP8PJ 
remained unheard here on 10m and 12m. 
The team made over 83,700 QSOs and in 
the end I was lucky enough to work them 
on 10 band-mode slots on all bands from 
15m to 80m (other than 60m).

DXpeditions Cancelled
and Postponed
4ne oK the dNKfi cuQtNeX aXXocNated wNth 
compiling this column around a month 
before the magazine is published is 
that of unexpected ‘events’. Two of the 
three DXpeditions I mentioned in the 
March column, as well as one in the April 
column, came to nought. The German 
group planning activity from Djibouti, 
/�� came uU agaNnXt dNKfi cuQtNeX wNth the 
licensing authority and security agency and 
therefore cancelled their operation. Instead 
they are now operating as TO7DL from 
Reunion Island, FR, as this column is being 
compiled.

Meanwhile the proposed operation 
by Alex 5B4ALX from West Kiribati, 
T30ET, was cancelled due to the Covid-19 
coronavirus outbreak. Finally, the planned 
operation from Swains Island, Fig. 3, in 
the 5acNfi c haX been UoXtUoned untNQ 
later in the year, also due to restrictions 
imposed because of the coronavirus (the 
team would have had to spend 14 days in 
quarantine in Hawaii before being allowed 
to travel to American Samoa). The new 
dates for W8S are September 23rd to 
October 6th.
swains2020.lldxt.eu

Steve Telenius-Lowe PJ4DX

teleniuslowe@gmail.com

Friends Reunited
Way back in 1982 when I was living in 
Sweden I met George Wagner K5KG, 
who had been invited to take part in a 
DXpedition to Market Reef, OJ0. George 
needed transportation from Stockholm 
to the Åland Islands, OH0, and I was able 
to drive him the 90km to the port and then 
take the car ferry from Sweden to Åland, 
where we met the rest of the DXpedition 
team. I was pleased to help and, as a result 
of that meeting, Karl-Erik ‘Kee’ Eriksson 

OH0NA/OJ0MA invited me on the next 
2arPet 7eeK oUeratNon Nn ���� ў m^ fi rXt 
‘proper’ DXpedition. Although I have 
since had many QSOs with George over 
the years, I had not met him again until 
he came to Bonaire to operate the PJ4G 
station in the ARRL DX Phone contest in 
March. He also operated as PJ4/K5KG 
before and after the contest. Thirty-eight 
years on, we’re both a little greyer, Fig. 4, 
but it was great to meet up with George 
again after so many years!

Readers’ News
Welcome to a new contributor to this 
column, Tom Brady GW8HEB, who wrote 
from Welshpool in Powys to say “just 

thought I would drop you a quick message 

regarding my recent HF activity. I was in 

the shack on January 31st on 14MHz when 

I heard IU3BTY very loud and clear. I gave 

him a quick call with 5W from my Yaesu FT-

817 and was really surprised when he came 

straight back. We exchanged 59 signal 

reports and I left him to continue calling. 

After only a few seconds he faded down into 

the noise, so I feel very lucky that I was in 

the right place at the right time. I use a very 

modest 20m half-wave dipole but do have 

a bit of a height advantage.” I feel Tom may 
be selling himself a little short. It should be 
possible to work Italy easily enough even 
with just 5W to a dipole so I look forward to 
hearing much more about Tom’s contacts 
in the future.

South Orkney and More

I received a bumper submission from 
Victor Brand G3JNB this month. He was 
more than ordinarily active in February 
and early March and worked some great 
DX with his low power and verticals. He 
commented on the storms that battered 
most of the UK in February: “Although 

gyrating wildly, my three verticals survived 

the horrendous gales and, to the exclusion 

of all others, I settled down to chase VP8PJ 

whom I could hear occasionally on 40, 

30 and 17m.” Victor had no luck initially 
but later sent a follow-up: “Following the 

tantalising glimpses of the VP8PJ South 

Orkney signals across 40 to 17m that 

had kept so many of us glued to our rigs 

for the past 11 days, at 1245UTC they 

heard my call on 17m, made just 0.87kHz 

up! Later that evening, they were a good 

signal on 10105kHz and I queued for ages 

but they were enjoying such a splendid 

‘pipeline’ to JA that I decide to try again the 

following night. However, by mid-evening 

on the Tuesday, that same frequency was 

occupied by the new DXpedition TO7DL 

on Reunion Island who were running their 

own ‘direct line’ back to Germany and 

I almost missed my own call when the 

operator popped it in amongst the DLs. 

I worked them and waited. By 2200 they 

were still there, now very strong and deep 

into JAs, while the Cluster showed the VP8 

and TO on the same channel. Judging by 

the pile-up and posts, I suspect that many 

stations had mistakenly logged the TO as 

their desperately-needed VP8PJ! All was 

not lost... Oust before their fi nal closure on 
Thursday, I was hearing them at ‘ESP’ level 

for nearly an hour. At 2245 up came their 

signal and back came my call. Job done 

and a fabulous DXpedition passes into 

our hobby’s history.” The VP8PJ team call 
themselves the ‘Perseverance DX Group’ 
and this shows how Victor’s perseverance 
eventually paid off!

He concluded: “The 9J2LA DXpedition 

to Zambia heard me on 17m and I looked 

immediately on 67?.(4M to fi nd a live 
streaming link via Club Log complete 

with log check. My call confi rmed in two 
minutes. The wonders of the Web!” I have 
summarised Victor’s other activity in the 
‘Around the Bands’ section below.

Etienne Vrebos OS8D was also lucky 
enough to work VP8PJ in the South 

Steve Telenius-Lowe PJ4DX reports on a busy month on the HF bands.
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Orkneys. Unfortunately, Etienne was 

logged as OZ8D but eventually made 

good QSOs on 20m and 17m SSB. He now 

haX a new &com ���� amUQNfi er� whNch 
he is using with his Yaesu FTdx5000 and 

comments that “it’s right that 1kW makes 

life easier”! Etienne made nearly 300 QSOs 

this month with the new setup, including 

some more great DX.

Reg Williams G0OOF wrote “As at this 

time last year I turned to +T� mode to fi ll 
the gap in the past months, with just the 

odd SSB QSOs along the way. Most exciting 

band for me on FT8 at this time of year is 

10MHz, particularly in the early mornings 

as the band is beginning to open with JA, 

ZL, and east coast VK stations being heard 

and worked. In the evening 7MHz provides 

lots of east coast USA stations. The 

additional program which I have mentioned 

in a previous report is GridTracker (Fig. 

5) which is constantly being updated with 

improvements and new features by the 

author. He has good communication with 

users of the software. This provides a nice 

visual mapping feature to FT8 etc.

“Getting towards the end of the month my 

thoughts turned to the VP8PJ DXpedition to 

the South Orkney Islands. I was really keen 

to work them on SSB. Many hours spent 

with late nights, early mornings and daytime 

listening to all listed operating bands other 

than topband. 3othing heard except brieܫ y 
on 18MHz, where they were very weak and 

barely audible. Attention turned to FT8 

mode and I managed to work the team on 

14MHz on the last day of the month in the 

evening. Looking forward to more contacts, 

hopefully on SSB during the rest of the time 

the team are on the island.”

Tony Usher G4HZW wrote that 

“Conditions on 28MHz show no permanent 

signs of improvements as yet but there 

have been some good short-skip openings. 

On February 11th I enjoyed 37 contacts 

3

out of a total of 51 for the whole of the 

period. Amongst the 51 there were 17 DXCC 

entities, all in Europe except for PP2RON 

in Brazil on February 24th. As usual 7MHz 

was open 24/7 and very crowded most of 

the time. It’s often better during peak times 

to switch to FT4 where contacts seem 

to be easier, with a greater percentage of 

successful completions. 99 contacts during 

the current period in 32 DXCC entities; 

KH6M promised to be the highlight until I 

looked on QRZ.com and found he was in 

Florida!”

4ur other great ��m band afi cNonado� 
Kevin Stock M0YRX, sent in news from 

the ‘10 Metre UK Net’ group prior to their 

summer challenge, which runs from April 

1st to August 31st on 28MHz SSB. In 

February Iain MM0TFU noted 10m SSB 

openings on the 1st, 2nd and 11th of 

February and had 53 QSOs with 11 DXCC 

entities, including V51WH in Namibia, while 

Kevin himself recorded propagation on the 

9th, 11th, 23rd and 25th (when he heard 

a PY) and worked nine DXCC, all from 

Europe. Kevin also went out portable in the 

Mendip Hills and worked stations up to 134 

miles away, ‘vertical to vertical’. The 2019 

10 Metre UK Net summer challenge was 

won by Tony M0IQD, who worked 88 DXCC.

Owen Williams G0PHY says that he 

“spent much more time this month in front 

of the rig listening for DX than in previous 

months and contacts were made with a 

number of non-European stations. Most 

contacts were on 14MHz but I managed 

a few contacts with US and Canadian 

stations on 7MHz. I managed to work both 

DXpeditions to Tanzania, the Italians on 

Zanzibar, 5I5TT, and 5H4WZ on Pemba 

Island. Conditions were good for the 

Caribbean with QSOs with PJ7TM on St 

Maarten and PJ2/AF4Z on Curacao. The 

ARRL DX phone contest provided contacts 

with western states, N7DD in Arizona, 

K7RL in Washington, K0RF in Colorado and 

N9RV in Montana. In addition, I worked 

VE5MX in Saskatchewan and stations 

from New Mexico and California were also 

audible. One of the delights of the ARRL 

contest is turning the power right down and 

attempting to work the big contest stations 

and this year was no exception. I managed 

contacts using 10W with W2RE in Maine 

and CF3A in Ontario.” Owen added that he 

had low expectations for VP8PJ given the 

current stage of the sunspot cycle and his 

low dipole: “so I was pleasantly surprised 

that I actually heard them. The propagation 

was spotty at best and barely above ‘ESP’ 

levels but you could occasionally hear the 

odd word and their callsign and where they 

were listening. They were audible three 

days running from February 27th during 

2
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the afternoons, the fi rst day they were 
on 14MHz and then on 18MHz... I was 

surprised that their signals were not louder 

as it was predominantly a sea path between 

here and the South Orkneys, although all the 

photos I’ve seen of that part of the world 

feature mountains. Such are the joys and 

frustrations of DX.”

Kevin Hewitt ZB2GI wrote to say “I went 

to the club yesterday to get a few contacts 

in the log dated February 29th. Two hours 

later I had made 150+ contacts initially 

into the UK with a few European stations, 

then into North and South America, 

Canada and a station in Barbados.” Gordon 

Gray MM0GOR, Fig. 6, joined Kevin and 

John ZB2JK to operate on 20m SSB as 

ZB2BU/P from the Top of the Rock. Using 

a Kenwood TS-440 at 50W to a 10m wire 

connected via a 9:1 balun they made over 

50 contacts in one afternoon.

Around the Bands
Victor G3JNB worked some great DX in 

February and early March: 7MHz CW:

9Z4Y, SO90PZKA, VY2TT. 10MHz CW: 

4U1A, JT1CO, TO7DL (Reunion), TU5PCT, 

TZ1CE, VP8PJ (South Orkneys). 14MHz 

CW: E44CC, PJ2/NF9V, PJ4/K1TO, 

ZW8LABRE. 18MHz CW: 9G2HO, 9J2LA, 

E44CC, VP8PJ.

Etienne OS8D offered 14MHz SSB:

3DA0TM, 4L/G4ENL, 5H4WZ, 5I5TT, 6W1/

EA4ATI, 9M2YDX, 9Z4Y, C5YK, E44CC, 

EP2HAM, ET3AA, FG4KH, FG5GP, FM4SA, 

FM8QR, FP5CJ, FR4QT, FY5KE, JH1GEX, 

JL2OES, JY5MM, HP9SAM, KL7HRN, 

VK2VRC, VK9NK, VP2MQX, VP8PJ, VU2XO, 

YB0AR, YB4FIK, ZD7FT. 18MHz SSB:

5H4WZ, 9G5AF, E44CC, HH2AA, LU8EMM, 

VP8PJ. 21MHz SSB: 5I5TT, PY2UD, 

ZS1SBW.

Reg G0OOF reports 7MHz FT8: HI8JSG, 

KF4JEY. 10MHz FT8: 9Y4DG, HI3CMM, 

HK3JHT, JR7AMZ, LU6HR, PY1SLP, TI2CC, 

R0WBG, RU0LL, VK3AWA, W4MRJ. 14MHz 

SSB: 5H4WZ. 14MHz FT8: TI3RCS, VP8PJ. 

18MHz SSB: 5H4WZ, CN8AM, N8QS. 

21MHz SSB: ZD7FT.

Tony G4HZW worked, on 7MHz FT4:

4J3DJ, 4U1WB, 9K2OD, 9Y4DG, AA8CS, 

CO3LC, CU3ED, EA9QD, HF2020PZK, 

K4RUM, KC1MEY, KC2SZ, KK4ISJ, LW7HA, 

OL725PLZ, WA3SEE, ZB3M. 7MHz FT8:

CT3IQ, JR7VHZ, K2PS, KB1KR, LU3PI, 

VK2VAR, ZP/N3BNA, ZW86LABRE. 28MHz 

FT8: PP2RON, SN2020PZK, SP90PZK and 

many other Europeans.

Owen G0PHY reported, on 7MHz SSB:

VY2TT, W3LPL, W3UA. 14MHz SSB: 

5H4WZ, 5I5TT, K7RL, K0RF, N7DD, N9RV, 

PJ2/AF4Z, PJ7TM, VY2ZM, ZS1OPB.

Kevin ZB2GI offers 5MHz FT8: AG9S, 

K3SF, K4CN, K5DZY, N1ADM, N2OO, 

N8HMG, N9AKR, VE1VOX, VE3RUV, W7UT, 

W0IZ. 14MHz SSB: 8P6MD, AA2AS, 

AB1RZ, AC6MW, AE7KI, CX8TC, KB3ZYB, 

KP4EYT, NC4MI, NP4L, PJ2BR, PR7AB, 

PY1LV, PY2COY, PY4AZ, PY5QW, PY8WW, 

VA2CZ, VE3BL, W8JMZ, WP3ZN, XE1CQ, 

YV5HNJ, YV5OIE.

Kevin ZB2GI, John ZB2JK and Gordon 

MM0GOR operated as ZB2BU/P to work: 

14MHz SSB: VA3HWC, VE1FA plus 50 

Europeans.

Signing Off
Thank you to all contributors. Please send 

all input for this column to teleniuslowe@

gmail.com by the 11th of each month – 

photographs of your station or activity 

would be particularly welcome. For the 

July issue the deadline is May 11th. 73, 

Steve PJ4DX.

6
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Fig. 1: The Perseverance DX Group operated 

as VP8PJ from the South Orkneys for two 

weeks in February-March. Fig. 2: Panorama of 

Signy Island, with the British Antarctic Survey 

base to the left (Photo credit: Ben Tullis from 

Cambridge, United Kingdom / CC BY https://

creativecommons.org/licenses/by/2.0) Fig. 3: 

Swains Island, politically a part of American 

Samoa but a separate entity for DXCC. Fig. 4: 

Steve PJ4DX and George PJ4/K5KG in March, 38 

^ears after their fi rst meeting. Fig. 5: GridTracker 
screen shot showing stations, including G0OOF, 

trying to work VP8PJ on 7MHz. Fig. 6: Gordon 

MM0GOR, with helpers, operating as ZB2BU/P 

from the Rock of Gibraltar.
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I
n my early days of amateur radio I 

only used RG-58 cable. But, as I men-

tioned, the power limit here in South 

Africa was raised from 400W to a 

kilowatt. So, I re-cabled all of my antenna 

runs with RG-213. And that was a good 

move. With lower losses and good antenna 

systems all worked well at Station ZT1T.

Then I came across RG-8X, or Mini-8 

coax. I was building a 40m vertical ar-

ray (two elements). And cost was a con-

sideration, especially as it required two 

Spiderbeam poles. 

So, I thought I’d try Mini-8 – especial-

ly as there were rolls for sale at a reason-

able price at the UK National Hamfest. Sue 

G0EZN/ZS1AFR questioned buying a reel. 

“Are you going to carry that in your suit-

case?”

4K courXe� . had fi gured .ѣd do OuXt that 
because we normally have two suitcases 

oK ��Pg each when ܫ ^Nng. *[en Xo� Nt waX 
going to be logistically problematic.

Fortunately, I took the precaution of buy-

ing a couple of packets of coax plugs for 

7mm coax. But the problem I discovered 

later is the internal diameter of the plug 

screw thread is too big. And the cable is a 

XQoUU^ fi t.
I obtained ferrite beads for the Mini-8 

feedline. However, they were tricky to push 

onto the cable until I bevelled the outer in-

sulation and twisted. Voila! They slid on 

easily.

However, a test run with a Mini-8 sample 

and a plug brought up two problems. The 

fi rXt waX the cabQe XQNd too eaXNQ^ Nnto the 
body of the plug. The second was with the 

outer braid folded back over the outer cas-

Nng Խ XcrewNng on the UQug waX VuNte dNKfi �
cult. And soldering the outer braid through 

the plug made a mess. And I didn’t know 

what other amateurs do with this type of 

cable.

After erecting the array, the time to sol-

der the plugs arrived. That’s when I was un-

abQe to fi nd a XNmUQe�Xtandard method Nn 
my internet research or on the air. So, this 

is what I did, using soldering tools and a 

miniature pipe cutter for the circular cuts. A 

pipe cutter is a lot cheaper than cable strip-

pers. Follow the steps below with the pho-

tos, which follow the same sequence.

1. First, place the outer ring on the cable 

with the thread nearest the end – in the cor-

rect attitude. We know what happens if we 

don’t.

2. Cut away 30mm (or more) of the outer 

OacPet. )o not nNcP the outer braNd.

Tom Morgan ZS1AFS

zt1tzs1afs@gmail.com

�. 2arP ��mm Krom the outer OacPet wNth a 
fi ne marPer and tNn VuNcPQ^ Krom the outer 
OacPet edge.
4. Open up the inner insulation by gently un-

plaiting the outer braid. Fold this back over 

the tinned section.

5. Mark the inner insulation 2mm away 

from the fold in the braid. Remove the insu-

lation from this point to the end of the ca-

bQe to e]UoXe the centre conductor. )o not 
nick the inner conductor.

6. Tin the inner conductor.

7. Tin over the folded-back braid, which 

should be in contact with the lower layer. 

Quickly tin it to prevent melting the insula-

tion. This will ensure a good contact with 

the body of the plug.

8. Gently screw the plug onto the cable en-

suring the inner conductor slips through 

the hole in the plug. Hold the cable still 

while turning the plug slowly.

9. Trim the inner connector, if necessary, 

and solder to the plug tip.

Soldering Coax 
Connectors (Part II)

10. Quickly tin the outer braid to the plug 

body. Beware: The ‘holes’ for some plugs 

are much too bNg to be fi QQed wNthout meQt�
ing the cable insulation.

11. Finally, screw the outer ring of the plug 

in place.

Usually, I put insulating tape, or glass 

taUe o[er the UQug�cabQe UoNnt. 9hat gN[eX 
it more rigidity. I’ll be interested in readers’ 

comments. 

Tom Morgan ZS1AFS explains how he puts 
connectors on 7mm coaxial cable, which wasn’t 
around when Bill Orr (see last month) was writing.

Feature

Enter our competitions at www.radioenthusiast.co.uk/competitions



46 PRACTICAL WIRELESS May 20 20

Visit our Book Store at www.radioenthusiast.co.uk

TOP TITLES

Browse the full Book Store at www.radioenthusiast.co.uk

ORDERING IS EASY
Buy online at www.radioenthusiast.co.uk 01778 395161

or call

Scanners 7
Includes details of a number of 
Ѧappsѧ for sRartpMones speHNܪ -
cally for radio data decoding, 
including programs for digital 
sHanner HoRRZnNHatNons de-
coding for which a smartphone 
can be linked to an existing 
scanner radio to decode.

£9.95 plus p&p

Broadcast Brothers
A true, autobiographical story 
aGoZt lo[e and loyaltNes Nn faRN-
lies and family businesses the 
world over, risk, luck, laughter, 
hard work – and what happens 
when the little guys take on the 
big guys.

£11.00 plus p&p

World Radio TV 
Handbook 2020
The World Radio TV Handbook is 
the world’s most comprehensive 
and Zp-to-date LZNde to 
broadcasting on LW, MW, 
SW and FM, with details on 
national TV. 

£35.00 plus p&p

Radio Listener’s
Guide 2020
The 32nd edition of the annual 
guide for UK radio listeners, is now 
on sale. Pro[NdNnL ne\s and Nnfor-
mation for listener’s, with coverage 
of all tMe key de[elopRents Nn ana-
logue, digital and internet radio. 

£7.00 plus p&p

Microwave
Know How
Text: Aimed at those who 
are interested in building 
equipment for the amateur 
radio microwave bands. 

£9.00 plus p&p

Broadcasting Democracy:
Radio & identity in South Africa
Providing an exciting look into the 
diverse world of South African 
radio, exploring how various radio 
formats and stations play a role 
Nn HonstrZHtNnL post-apartMeNd 
identities.

Radio & identity in South Africa

£11.50 plus p&p

RSGB
Yearbook 2020
Over 90,000 callsigns included 
as well as Special Contest 
Calls, Permanent Special 
Event Callsigns and Repeater, 
Beacons.

£19.99 plus p&p

RSGB Deluxe Log 
Book & Diary 2020
Containing a wealth of 
extra material. The latest 
U0 Band plans� 7S,B (on-
test (alendar� )=(( preܪ ] 
list and RSGB QSL Bureau 
information.

£5.99 plus p&p

Hear my Voice
A historical radio novel set 
around the time of the German 
annexation of the Sudetenland

£9.99 plus p&p

Sigint: The Secret 
History of Signals 
Intelligence
in the World Wars
Written by a former British 
&rRy .ntellNLenHe 4fܪ Her \Mo 
served in Germany after the 
Second World War.

£10.99 plus p&p

Making a Noise
John Tusa looks back over 
a long and varied career 
in radio, television and the 
arts. In this autobiography, 
Etched with candour, this is 
an entertaining memoir of 
Tusa’s life. 

£15.00 plus p&p

How to be Right!
This book is highly 
recommended to anyone 
with an interest in talk 
radio.

£12.99 plus p&p

2018 ARCHIVE
A complete PDF Archive of RadioUser 2018

Copyright in all drawings, photographs a

information published on this CD is fu

protected and reproduction in whole

part is expressly forbidden. All reasona

precautions are taken by RadioUse

ensure that the advice and data gi

to our readers is reliable. We can

however, guarantee it and we can

accept legal responsibility for it. Prices

information are those current in 2

U
ser

-
B

ritain’s

bestsellinglisteningmagazineAdobeAcrobatReader7.0
and

above
re

co
m

m
en

d
ed

P
ub

lis
he

d
by

W
arn

ers
Group Publications, The Maltings, West Street, Bourne, Lincs. PE10

9P
H

05/02/2019   13:08

All issues of Radio User 
published in 2018 
now available in a 
handy CD ROM. 

NOW AVAILABLE

Radio User 2018
Archive CD

£39.99 plus P&P

2019 ARCHIVE
A complete PDF Archive

of Practical Wireless 2019

Copyright in all drawings, photographs an

information published on this CD is ful

protected and reproduction in whole o

part is expressly forbidden. All reasonab

precautions are taken by Practical Wirele

to ensure that the advice and data giv

to our readers is reliable. We cann

however, guarantee it and we cann

accept legal responsibility for it. Prices a

information are those current in 20

P
ub

lis
he

d
by

W
arn

ers
Group Publications, The Maltings, West Street, Bourne, Lincs. PE10

9P
H

ss
-

B
ritain’s

bestselling
amateurradiomagazinesince1932

AdobeAcrobatReader
7.

0
an

d
ab

ov
e

re
co

m
m

e
n
d

e
d

17/10/2019   15:59

£39.99 plus P&P

2019 ARCHIVE
A complete PDF Archive of RadioUser 2019

Copyright in all drawings, photographs a

information published on this CD is fu

protected and reproduction in whole

part is expressly forbidden. All reasona

precautions are taken by RadioUse

ensure that the advice and data gi

to our readers is reliable. We can

however, guarantee it and we can

accept legal responsibility for it. Prices

information are those current in 2
o
U

ser
-

B
ritain’s

bestsellinglisteningmagazineAdobeAcrobatReader7.0
and

above
re

co
m

m
en

d
ed

P
ub

lis
he

d
by

W
arn

ers
Group Publications, The Maltings, West Street, Bourne, Lincs. PE10

9P
H

17/10/2019   15:58

£39.99 plus P&P

2018 ARCHIVE
A complete PDF Archive

of Practical Wireless 2018

Copyright in all drawings, photographs and 

information published on this CD is full

protected and reproduction in whole o

part is expressly forbidden. All reasonabl

precautions are taken by Practical Wireles

to ensure that the advice and data give

to our readers is reliable. We canno

however, guarantee it and we cann

accept legal responsibility for it. Prices a

information are those current in 201

P
ub

lis
he

d
by

W
arn

ers
Group Publications, The Maltings, West Street, Bourne, Lincs. PE10

9P
H

ess
-

B
ritain’s

bestselling
amateurradiomagazinesince1932

AdobeAcrobatReader
7.

0
an

d
ab

ov
e

re
co

m
m

e
n
d

e
d

05/02/2019   13:10

All issues of Practical 
Wireless published in 2018 
now available in a handy 
CD ROM.

NOW AVAILABLE

Practical Wireless 2018 
Archive CD

£39.99 plus P&P

All issues of Practical Wireless 
published in 2019 available in 
a handy CD ROM. Pre-order 
your CD today!

NOW AVAILABLE

Practical Wireless 2019
Archive CD

All issues of Radio User
published in 2019 available in 
a handy CD ROM.
Pre-order your CD today!

NOW AVAILABLE

Radio User 2019
Archive CD

SUBSCRIBER PRICE £19.99 PLUS P&P SUBSCRIBER PRICE £19.99 PLUS P&P

These guides provide easy to follow instructions on how to get the 
Rost oZt of speHNܪ H .HoR Rodels. +roR troZGlesMootNnL� re[Ne\s of 
RodNܪ HatNons and lNnks to fZrtMer e]tend kno\ledLe� tMese LZNdes pro[Nde 
key information on how to get the most out of your new equipment.

Radio Today Guides

ICOM IC-9700 £15.99 plus p&p � ICOM IC-7300 & IC-7610 £13.99 plus p&p

£14.99

£12.99

Since 1996, there has been 
an ongoing series. Here’s 
a collection of 20 years’ 
worth of projects.

Carrying on the 
Practical Way

£19.99 plus P&P

A collection of Harry's long 
running In The Shop series 
in Practical Wireless.

Harry Leeming's
in the shop

£19.99 plus P&P

Mike Richards'
Data Modes
Since he started his regular 
column some years ago, 
Mike Richards G4WNC has 
explained the many data 
modes using a computer 
with your radio.

£19.99 plus P&P

Antenna
Collection Archive
A PDF archive of Practical 
Wireless antenna reprints 
since 1981

£19.99 plus P&P



E
&

O
E
 (

A
ll 

p
ri

ce
s 

d
is

p
la

ye
d

 p
lu

s 
p

&
p

)

Radio Society 

of Great Britain

3 Abbey Court, Priory Business Park, Bedford, MK44 3WH.

Tel: 01234 832 700  Fax: 01234 831 496

www.rsgbshop.org

RSGB BOOKSHOP
Always the best Amateur Radio books and more

RSGBSHOP

RSGB

The Raspberry Pi series of low-cost single-board computers were developed to promote 
teaching of basic computer science in schools. However, they have become extremely 
popular and are selling well outside the original target market including in Amateur Radio.  
Well known expert Mike Richards, G4WNC sets out in Raspberry Pi Explained to provide Raspberry Pi Explained to provide Raspberry Pi Explained

Raspberry Pi Explained guides you through step-by-step instructions to get the Pi 
working for you. Once you’ve learnt the basics, Raspberry Pi Explained is packed with Raspberry Pi Explained is packed with Raspberry Pi Explained

hard-learnt tips and tricks you need to make the most of the Pi. Mike also guides you 
through the installation of many of the popular radio related software packages. Readers 
will find detail of using WSPR, Dire Wolf, FLDIGI, WSJT-X on a PI alongside Software 
Defined Radio (SDR) applications such as GQRX, Linrad, Quisk to name just a few.  
Those without a working knowledge of the Raspberry Pi are not forgotten and they will 
still find Raspberry Pi Explained a vital reference that is packed with tips, advice, projects, 

Raspberry Pi Explained is aimed at the beginner through to the experienced. So if you 
are considering using a Raspberry Pi for Amateur Radio but don’t know where to start or 

Size 174x240mm, 208 pages, ISBN: 9781 9101 9384 6

Price £15.99

Portable antennas

Portable operating has never been as popular as it is today, thanks to modern, small and lightweight 
transceivers. But, indoors or outside, any station is only as good as its antenna, and that is where 

Portable Antennas for Everyone is broken into sections. Specific designs from around the world Portable Antennas for Everyone is broken into sections. Specific designs from around the world Portable Antennas for Everyone
are included, starting with a fibreglass pole and a simple 10m length of wire attached to make a 
quarter-wave vertical antenna for 7MHz. Portable Antennas for Everyone continues into verticals Portable Antennas for Everyone continues into verticals Portable Antennas for Everyone
designed for use by the ocean and that provide a super-low angle of radiation of just 6 or 7 degrees 
above the horizon. How to make a vertical dipole array (VDA) is included, and there is advice on 
kite-supported verticals. There are also designs for HF dipoles, doublets and making your own 
lightweight HF beams. VHF and UHF antennas are not forgotten: the book includes a dual-band Yagi 
for satellite working, collapsible 2m and 6m beams, a roll-up J-pole, a 70cm Lindenblad antenna 
and a dual-band beam made from tape measures. You will also find reviews of commercially made 
antennas for portable operations. These include the Spiderbeam, the ultra-lightweight Hexbeam, 

If you are suffering from high domestic noise levels at home, operating portable from the countryside 
can be a real revelation. Often there is no local noise whatsoever and you find you can copy 
S1 signals with ease. Portable Antennas for Everyone allows everyone to get on the air while Portable Antennas for Everyone allows everyone to get on the air while Portable Antennas for Everyone

Size 174x240mm, 192 pages, ISBN: 9781 9101 9385 3

Price £15.99

Also available

Also available

Raspberry Pi Explained For Radio Amateurs



48 PRACTICAL WIRELESS May 2020

T
hNX NX a tranXmNtter wNth hNgh eKfi �
ciency for amplitude modulation 


&2� tranXmNXXNonX. 'eKore an^�
one reminds me that this is an 

oQd Korm oK moduQatNon and now been Xu�
perseded by SSB it could argued that SSB 


whNch NX derN[ed Krom &2� can be con�
sidered as superseded by digital modes. 

&mateur radNo� howe[er� NX about com�
munication and experimentation and all 

types of modulation, within legal limits, are 

aQQowed and Nndeed uXed. 9hNX NX a UroO�
ect that can be built by anyone that has a 

reasonable amount of RF constructional 

skills and knowledge and is prepared to 

Xet Nt uU wNth the uXe oK a XcoUe and a me�
ter (preferably analogue types for both).

The transmitted output is derived from 

the ;+4 wNth no mN]Nng or XUecNaQNXed fi Q�
terNng beKore an^ amUQNfi catNon XtageX aX 
with SSB transmitters so the construction 

is relatively straightforward. The output 

power is determined by the PA voltage, 

and for low power, 12V will be suitable but 

by increasing the voltage to 24V the power 

output will be four times (twice voltage 

and twice current). I suggest using the PA 

at a maximum of 24 to 28V, which will be 

a good Uower out and not cauXe an^ Urob�
lems of RF getting back into the oscillator 

section, so no special screening or similar 

meaXureX wNQQ be needed other than maP�
ing sure the earth is where it should be so 

as not to create earth loops. Doubling the 

power output will only be an increase of 

half an ‘S’ point anyway! 

9here NX a Qarge KoQQowNng oK &2 na�
tionally and internationally and a group, 

VMARS (Vintage and Military Amateur 

7adNo 8ocNet^�� aQong wNth otherX are cur�
rently transmitting AM on 80m and other 

bands along with many AM stations heard 

on the 160m band. Several are using 

homemade tranXmNtterX and man^ are uX�
ing Class E designs. 

This transmitter is complete and just 

needs suitable PA transformer wire and 

capacitors (mentioned in setting up). A 

modulator (a series type) is also needed 

and several are available in kits that can 

be Xeen on the non�commercNaQ web�
site (S9Plus, URL below) owned by Dave 

GW4GTE. The modulators shown there 

are designed for this type of PA and are 

connected Nn XerNeX wNth the 5& -9 XuU�

Eric Edwards GW8LJJ

ericgw8ljj@outlook.com

UQ^. 9he tranXmNtter to be deXcrNbed con�
tains the local oscillator, PTT control, FET 

drivers and the power FETS along with the 

Class E type PA tuning for coupling to the 

antenna. This Class E design uses a VFO 

at the tranXmNttNng KreVuenc^ Xo no dou�
bling or mixing of the oscillator is needed. 

.t haX two fi ]ed KreVuencNeX� �.���2-_ 
and �.���2-_� aQong wNth a ;+4 that 
covers the 80m band. A 160m version 

can be made wNth two fi ]ed KreVuencNeX� 
�.���2-_ and �.���2-_ aQong wNth a ;+4 
that covers the 160m band 

www.S9Plus.com 

Class E
There many classes of emission types 

for PAs, and are given letters A, B, C, D, E, 

+ and Xo on. 9he^ dNKKer Nn the bNaXNng ar�
rangement oK the de[NceX and outUut tun�
Nng methodX. (QaXX & NX bNaXed mNd�wa^ 
Xo that Nt NX aQwa^X on and the NnUut XNg�
nal is allowed to cycle both positive and 

negatN[e UeaPX wNthout dNXtortNonX or cQNU�
ping, making it very linear but at the cost 

oK eKfi cNenc^. 2an^ wNQQ recognNXe (QaXX 
&' aX that uXed Nn an 88' ѢQNnear amUQN�
fi erѣ� whNch meanX the amUQNfi er NX bNaXed 
between class A and class B. Both these 

t^UeX oK amUQNfi er are [er^ NneKfi cNent when 

An 80m AM Class E Transmitter

comUared to a (QaXX * amUQNfi er� whNch NX 
a switch and is either on or off so there are 

no heat losses because the devices in the 

amUQNfi er are not worPNng Nn the QNnear re�
gion of their characteristics. 

)a[e ,<�,9* deXcrNbeX the (QaXX * ac�
tion (taken from his website) as follows: 

ѦThis type of amplifi er achieves high ef-
fi ciency due to the fact that when ideally 
tuned there is no appreciable time overlap 
between the above-_ero voltage applied to 
the +*T drain and the above-_ero current 
 owing through it. 4bviously, there must ܫ
be volts for current to ܫ ow ў the ܫ ywheel 
effect of the 5& tuning produces this. The 
point is that when the +*T changes state 
from on to off or vice versa, the source-drain 
voltage is almost _ero, so no appreciable 
power is lost as heat as the +*T switches. 
To achieve this, the 5& is tuned for the re-
Vuired phase relationship between ;oltage 
and (urrent. There must be a reactive ele-
ment present to achieve this, so conven-
tional resonance tuning resulting in a purely 
resistive impedance transformation won’t 
work. The Vuestion then is how to establish 
the correct tuning point. The correct tuning 
point is reached when the circuit is working 
at its maximum effi ciency for a given power 
levelѧ.

Eric Edwards GW8LJJ describes an 80m AM 

transmitter with two fi [ed freTuencies and a 9)2.

1

Fig. 1: Circuit diagram.
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The Circuit

Fig. 1 shows the circuit in full and is a 

complete RF transmitter that only needs 

a XuNtabQe XerNeX�t^Ue moduQator to maPe 
Nt a [er^ eKfi cNent and VuaQNt^ &2 tranXmNt�
ter. The output power to the antenna is 

controlled by the PA voltage and the drive 

remains the same whether it provides 4W 

or ���< oK moduQated 7+ Uower. 9he oX�
cNQQator NX a ;+4 but Nt aQXo haX two fi ]ed 

frequency outputs so that a quick change 

from one dedicated AM portion of the band 

can be quickly selected and a provision is 

made for tuning anywhere in the band with 

the VFO position. 

The oscillator is a programmed Arduino 

3ano moduQe and Nt controQX the three oX�
cNQQatorX oK the 8N����& moduQe. 'oth theXe 
modules are programmed and calibrated 

before sending out as a kit or parts of the 

kit. Calibration is needed for each pair of 

modules so they will be sent as a pair. The 

outUutX oK the 8N����& moduQe� cQP�� cQP� 
and clk2 are connected to a quad bilateral 

XwNtch 
������ whNch NX uXed aX the XwNtch�
Nng Kor the fi ]ed KreVuenc^ and ;+4 XeQec�
tNonX and aX the 599 
5uXh�to�9aQP� con�
trol. The frequency selection is carried out 

2

wNth a three�wa^ rotar^ waKer XwNtch and 
the selected output from pin 12 of the 4066 

is taken to the comparator LT1016 where 

the input signal is converted into precision 

complementary outputs to drive the FET 

Drivers (TCA4422). 

The square waves at the gates of the 

drN[erX need to be e]actQ^ ���r to each oth�
er otherwise the modulation sidebands will 

not be X^mmetrNcaQ and the moduQatNon Qe[�
els will be different on both sidebands. 

These TCA4422 drivers present good 

switching waveforms to fully turn on and 

off the FETs. Other Class E designers use 

twice the VFO frequency and a divider 


Xuch aX the ��-(��� to Uroduce the com�
plementary outputs at the transmitting 

frequency. This design uses the VFO at 

Fig. 2: Showing placement of 7808 regulator, etc.

Fig. 3: The output FETs in place.

Fig. 4: Connections for rotary encoder.

Fig. 5: Checking pre-transmit waveform.

Fig. 6: Toroid windings and suggested capacitor 

values.

Fig. 7: Waveform between FETs and toroids.

3
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transmit frequency so no twice frequency 

is used. The output of the 4066 at pin 11 is 

connected to a ‘reed’ relay along with the 

�; XuUUQ^ Kor the comUarator 19����. 9hNX 
is the PTT that is operated with an SPST 

(Single Pole Single Throw) toggle switch. 

9he �; to the comUarator� aQong wNth the 
output from the 4066, is switched with the 

relay to ensure reliable switching with no 

 oatNng XNgnaQX aUUearNng at the 5& Krom ܫ
the oscillators during standby. 

PA Output Network
The PA output has a pair of IRF640s 

(branded IR types) in parallel on both sides 

and NX oUerated Nn UuXh�UuQQ. :XNng thNX 
method oK outUut Uro[NdeX a Kour�tNmeX 
increase in power over a single FET and 

greatly attenuates the even harmonics. 

The outputs of both pairs are connected to 

the toroid transformer. There are actually 

two tranXKormerX 
two 9����� toroNdX� and 
each of the primaries is driven by one pair 

oK +*9X 
.7+���� Nn antNUhaXe Xo the UrNma�
ry windings are in opposite phase to each 

other. The transformer secondaries are 

wired in series with one winding reversed 

for the outputs to combine in phase. This 

readX more comUQNcated than Nt NX Nn Urac�
tice. The transformers also provide the 

conversion of low output impedance of the 

+*98 
aUUro]NmateQ^ �ȹ� uU to ��ȹ. .t NX 
important that the antenna is resonant at 

the tranXmNtted KreVuenc^ and NX the cor�
rect impedance. This PA is different to the 

usual PA ‘tank’ circuits and the method of 

loading the PA into the antenna is not the 

normal ‘tune for maximum smoke’ but by 

adOuXtNng the UhaXe reQatNonXhNU oK the [oQt�
age and current to achieve the maximum 

eKfi cNenc^ aX e]UQaNned b^ )a[e earQNer. 

Transformer Connections
9he ���� reguQator tab� +*9 tabX and drN[�
er tabs are connected to the PCB, which 

has aluminium ‘angle’ placed on the top 

of the PCB, Fig. 2. Holes (4mm) are drilled 

to align with the holes in the PCB (4mm 

holes have been drilled in the PCB) so that 

the aluminium is sandwiched between the 

Regulator, FETs and Drivers. The other part 

of the angle aluminium is to be attached 

to a suitable heatsink. Mica insulators are 

fi tted between the tabX oK the +*98 and 
drivers and the aluminium to insulate it 

Krom the metaQ. 9he reguQator can be fi tted 
without a mica insulator because the tab 

is electrically connected to ground (0V). 

9wo oK the +*9X are uXed Kor the connec�
tions to the coil (transformer), see Fig. 3. A 

solder tab is used for this and it has to be 

NXoQated Krom the 5(' and angQe aQumNnN�

um. The plastic turrets, as supplied with the 

mica insulator pads are to be placed from 

the underside of the PCB for the two FETS 

the solder tabs of which will be used for the 

transformer connections. The plastic turret 

is entered from the underside of the PCB, 

feeding through the aluminium angle and 

the mNca waXher and fi nNXhNng through the 
hole in the FET. A washer and nut secure 

the FET and after checking for no shorts 

between the +*9 tab and the ground� fi t a 
solder tab and secure with a nut. The other 

turretX can be fi tted Krom the toU oK the oth�
er two +*9X goNng through the mNca NnXuQa�
tor, angle aluminium and passing through 

the 5(' and the drN[erX. &gaNn� Xee +Ng. �.

Modulation
This transmitter is designed to be used 

with a series modulator, which is a placed 

in series with the PA power supply. The 

usual valve type modulator employing 

plate modulation cannot be used with this 

transmitter because of the higher current 

drawn in the secondary of the modulation 

transformer compared with that used with 

[aQ[e tranXmNtterX. 9hNX XoQNd�Xtate 5& can 
draw ten or more &mUX wNth UeaP moduQa�
tNon but at a reQatN[eQ^ Qow [oQtage com�
pared to valve PAs where voltages used 

are in the hundreds but where the current 

drawn is usually in hundreds of milliamps. 

9he moduQatNon tranXKormerѣX Xecond�
ary windings will not be able to withstand 

many Amps as used with this transmitter. 

9^UNcaQ moduQatorX are audNo�t^Ue Uower 
integrated circuits followed by a set of 

power transistors. The power transistors 

are acting like series resistors in a power 

XuUUQ^ and thNX NX where the heat NX dNXXN�
pated. A better modulator is a digital type 

Xuch aX UuQXe wNdth. 9hNX NX more eKfi cNent 
and because it is using FETS switching on 

and oKK 
QNPe Nn the 5&� QeXX heat NX dNXXN�
pated as wasted energy. See Ref. 2 Kor XuNt�
able modulators. 

Low Pass Filter
A resonant antenna and antenna tuning 

unit (ATU) may be all that is required to 

suppress any harmonics radiating from the 

transmitter using this PA but having a low 

UaXX fi Qter 
15+� NX a Xure wa^ oK greatQ^ re�
ducNng an^ harmonNcX. 9hNX 5& NX Nn a UuXh�
pull arrangement, which means the even 

harmonics are greatly attenuated so the 

15+ onQ^ need to remo[e the thNrd harmon�
ics along with any odd harmonics. 

Setting Up (preliminary)
<Nth aQQ the comUonentX fi tted on the 5('� 
the oXcNQQator fi ]ed KreVuencNeX and the 

VFO can be tested before applying the PA 

voltage. Connect the frequency counter to 

the ‘counter signal’ pin 1 and pin 2 is the 

ground connection. Connect the rotary 

encoder switch to the connector marked 

‘rotary encoder’ with the connections as in 

Fig. 4. (onnect the KreVuenc^ XeQector wa�
fer switch to the PCB pins marked C0 for 

the ;+4� (� Kor ���� and (� Kor ����. 9he 
common oK the XwNtch NX connected to �;. 
(onnect the ��; 
or XhacP ��.�;� to the 
connector labelled 12V with the positive to 

pin 1 and negative to pin 2 (ground). Apply 

the 12V and the selected frequency should 

be seen on the frequency counter. 

Pre-Transmit
Remove the 12V and connect the scope 

probe to pin 1 of one of the TCA4422 ICs. 

.K ̂ ou ha[e a duaQ�channeQ XcoUe� connect 
the probes to pin 1 of each of theTCA4422 

ICs. Set the scope probes to x10, the scope 

Ѣ>ѣ XettNng to �; and the Ѣ=ѣ tNmebaXe Xet�
tNng to ��n8. &UUQ^ the ��; and when the 
KreVuenc^ haX XettQed 
QooPNng at the coun�
ter) switch the PTT to transmit (but DO 

NOT apply the PA voltage). The waveform 

on the scope should be as Fig. 5. This has 

to be correct before proceeding any further 

because it provides the correct switching 

waveforms for the FETs. 

Setting up the PA
Before applying the PA voltage make sure 

that there is no connection to ground from 

any of the FETs or the metal tabs of their 

drivers. These are insulated by the mica 

washers and plastic turrets that pass 

through the holes in the metal tabs of the 

Fig. 8: LCD or LED options for reading frequency.

Fig. 9: The completed transmitter, with modulator.

8
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devices. The metal tab of the 7808 regula�
tor is the only one that is allowed to have 

a connectNon wNth the ground. .K aQQ NX fine� 
connect a Uower meter and ��ȹ dum�
my load to the antenna socket and place 

scope probes (set to x10) on the drains of 

each of the FETs with the solder tag con�
necting the output transformers. Connect 

a power supply with at least 10A current 

capability and a variable voltage control to 

the PA ‘from modulator’ terminals and set 

the outUut to �;. 9hNX NX a Qow [oQtage and 
is advisable for the initial test. An analogue 

voltmeter can be connected to the PA volt�
age terminal and if the power supply does 

not have a meter to monitor the current, 

then an analogue ammeter can be con�
nected in series with the terminal and the 

power supply. Analogue meters are better 

here because they react faster than digital 

types in case of sudden increases in volt�
age or current. Digital meters can also suf�
fer from RF getting into them and creating 

KaQXe readNngX. 9he 7+ can create rectNfica�
tion within the meter and produce voltages 

that are not otherwise there. 

PA Toroids and Capacitors
9he toroNdX uXed are two 9����� t^UeX. 
These are red with a grey (or neutral) un�
derside. For 80m there needs to be seven 

or nNne bNfiQar turnX on each one. 9he wNre 
uXed NX maNnX Uower cabQe t^Ue 
��&�. 
Fig. 6 shows the windings on the toroid 

aQong wNth XuggeXted [aQue caUacNtorX fit�
ted across the output (antenna). L1 can 

be omitted for the 80m band and the vari�
able capacitor can be a domestic broad�
cast valve radio type, either single, double 

or triple gang, or can be a ‘postage stamp’ 

type trimmer of about 100pF or greater. 

The voltage is low at this point as the im�
Uedance NX ��ȹ. 9he other fi]ed caUacNtorX 
should be silvered mica types. 

Winding the transformers is by placing a 

Qength 
about �.�m� oK the bQue and brown 
cables after stripping it from the grey out�
er sleeve and disposing of the bare earth 

wire, in a bench vice. The other ends can be 

pushed into the jaws of a power drill and 

turned on to provide a slow twisting of the 

cables. Twist until it is even and not too 

tight. You will need two lengths of this, one 

Kor each toroNd. 9aPe the firXt Qength and 

wind through the toroid nine turns remem�
bering that one through wire is one turn. 

Leave enough wire at all four ends to be 

connected later. Repeat the operation with 

the other cable and toroid. Connect the pri�
mary and secondary windings as per Fig. 6. 

Keep it Low to Start
The waveform seen on the scope when the 

two probes are connected on the tabs of 

the drains of the FETS that are connected 

to the toroids will look like Fig. 7 when set 

up correctly. Note the slight fall off on the 

lagging edge. 

To test the output stage it will be pru�
dent to keep the PA voltage low and to start 

b^ uXNng �;. 9hNX wNQQ checP NK aQQ NX worP�
ing correctly and at this voltage measured 

at the PA (modulator) voltage terminal it 

XhouQd be drawNng about �.�&. 9he Uower 
output on the meter will be approximately 

�<. 9hNX NX Kor a correctQ^ tuned 5&. 
Increase the PA voltage to 10V and the 

current wNQQ NncreaXe to aUUro]NmateQ^ �& 
as expected, with the power now at 20W. 

You can see by doubling the voltage, the 

current will double and consequently the 

power output will be four times. Setting 

the [oQtage at ��; on m^ unNt� the cur�
rent drawn NX �.�&. 9hNX eVuateX to an 
NnUut Uower oK ���.�<. 9he Uower out�
Uut NX readNng ���.�< Xo the eKficNenc^ NX 
���.�����.� � ��� " ��.�
. 9aPNng the [oQt�
age to near ��;� Nt wNQQ be drawNng about �& 
and the output power will be in excess of 

���<. 
When using this with a series modulator, 

the PA voltage will need to be set at half the 

PA voltage, which is quarter of the RF pow�
er. It will peak to the full output power (four 

times) when fully modulated at peaks. 

The PCB
9he 5(' NX doubQe�XNded and contaNnX aQQ 
the UartX uU to the 9����� toroNdX. &n &� 
XN_e UrNnt wNQQ be Xent out wNth an^ UartX 
ordered or just the PCB. As with standard 

7+ UrocedureX there are rN[etX Ure�fitted to 
connect the top layer ground plane to the 

bottom tracks where required. 

Other Bands
It is possible for this design to work on 

other bands up to 40m. This will involve a 

change in the programmed devices and 

a change to the output toroid windings. I 

can supply a programmed matched pair of 

&rduNno 3ano and 8N���� moduQeX aQong 
with information about the PA transformer 

details for 160m. 

LCD Option
An LCD can be used in place of the 

Xe[en�Xegment dNXUQa^ to read the ;+4 
frequency, Fig. 8. 

9he Xe[en�Xegment KreVuenc^ 
meter readX the XeQected fi]ed or ;+4 
frequencies but the LCD option only 

reads the VFO. This can be useful in that 

when the transmitter is used in any of the 

fi]ed KreVuencNeX� the ;+4 controQ can 
be rotated to select any frequency in the 

��m band and the 1() XhowX thNX Ure�
selecting of the VFO frequency. The LCD 

uXeX a two�QNne dNXUQa^ 
����� wNth the 
top line showing the rate of tuning step 

change� ���P-_� ��P-_� ���-_ or ��-_� 
by depressing the rotary control switch. 

.K thNX NX uXed wNthout the Xe[en�Xegment 
KreVuenc^ counter� 1*)X can be fitted on 
the frequency change switch via suitable 

current QNmNtNng reXNXtorX 
���ȹ� to Xhow 
whNch fi]ed KreVuenc^ haX been XeQected. 

 Is there a Kit?
A full kit is available with the PCB and all 

the UartX to be fitted uU to and NncQudNng 
the toroids (except the aluminium angle) 

along with a picking list. This details the 

availability and cost of all the parts that 

are to be fitted on the 5('� whNch NX aQXo 
included in the list. This is appropriate 

if you have some of the parts in your 

‘junk box’. I am not supplying the output 

network wire for the toroids or the 

caUacNtorX� neNther fi]ed nor [arNabQe. 
The author’s completed unit, with 

modulator, is shown at Fig. 9.

References
1. Software for programming the Arduino 
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I
n addition to local amateur radio 

clubs and societies, which I looked at 

last month, there are numerous oth-

ers that provide information and sup-

port to radio amateurs interested in a par-

ticular aspect of our wide-ranging hobby. 

Many of these groups provide specialist 

services to their members by organising 

conventions and contests. Some supply 

specialist components and other hardware 

to support their members build projects de-

scribed in their journals.

Several of the groups have a ‘Groups-IO’ 

presence on the internet, enabling mem-

bers to exchange information and views 

with fellow members.

In looking at a number of these specialist 

societies, I am aware that I am missing out 

several others, for which I apologise. Space 

doesn’t exist to do justice to every special 

interest amateur radio society this month 

and, in the case of ‘award-orientated’ or-

ganisations such as Worked All Britain 

(WAB) and Summits on the Air (SOTA), I’ve 

already mentioned them in previous What 

Next columns. I will look at others on an-

other occasion. 

The membership subscriptions are cor-

rect according to the relevant organisa-

tions’ websites at the time of preparing 

this article in late February 2020. These 

are subject to revision from time to time 

and may change as a result of the recent 

changes to UK postage rates. 

G-QRP
As its name suggests, the G-QRP club is 

aimed at those who enjoy constructing 

and operating low power equipment. The 

club was founded in 1974 by former PW

author Reverend George Dobbs G3RJV

(now sadly silent key), and currently has a 

worldwide membership of around 4000. 

The G-QRP club publishes SPRAT, Fig. 1, a 

quarterly magazine that contains numer-

ous construction projects and news from 

members. An archive disc is available cov-

erNng the fi rXt ��� NXXueX 
o[er �� ̂ earX� oK 
SPRAT. The G-QRP club organises a num-

ber of activity periods and offers a number 

of operating awards. The club also stocks 

a range of components, books and kits for 

sale to its members. Annual membership 

costs just £6 to those in the UK. Outside 

the UK, worldwide membership is available 

Colin Redwood G6MXL

practicalwireless@warnersgroup.co.uk

from several international representatives 

in local currency or direct from the UK at 

prices up to £13 per annum:

www.gqrp.com

In addition to SPRAT, the G-QRP club also 

offers members an internal QSL bureau 

and runs a number of QRP activity periods, 

on World QRP Day and over the Christmas/

New Year period. These aren’t contests, 

but the ‘best’ log wins a trophy. The club 

organises an annual Convention, which is 

currently hosted by the Telford Rally, usu-

ally held in September, and in 2020 there 

will be a second G-QRP Convention in 

Scotland. I should also mention that the 

Yeovil Amateur Radio Society also runs 

an annual QRP Convention, usually held in 

April each year. The convention features a 

number of lectures besides a range of ex-

hibitors offering items likely to appeal to 

QRP enthusiasts. 

Special Interest Societies

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk

BATC
The British Amateur Television Club (BATC) 

is another club whose name is self-explan-

atory. BATC covers all aspects of fast-scan 

television from video cameras to transmis-

sion and reception. The quarterly maga-

zine CQ-TV has plenty of articles on ATV 

transmitters and receivers for the various 

microwave allocations and reduced band-

width digital techniques for the UHF and 

VHF bands. 

The BATC organises conventions 

known as CAT (Convention for Amateur 

Television) at locations around the UK. In 

2020, CAT 20 will be held over the week-

end of October 24/25th at the Midland Air 

Museum in Coventry. It will include lectures 

and dNXcuXXNon�fi ]�Nt tNme on 8aturda^ aK�
ternoon and Sunday morning, followed by 

the BATC general meeting on Sunday af-

ternoon:

www.midlandairmuseum.co.uk

Annual membership subscriptions are 

£8 for UK cyber-membership (where you 

download CQ-TV) and £20 for the hard-

copy version. Some back issues are avail-

able to BATC members. 

www.batc.org.uk

NBTVA
Keeping with the television theme, the 

Narrowband Television Association 

(NBTVA) is devoted to all aspects of early 

television. Its members’ interests include 

the history of the origins of early television, 

restoration of original equipment, construc-

tion of replica mechanical television appa-

ratus, Fig. 2, conventional electronic circuit 

design and construction. These days it also 

encompasses personal computers and 

software associated with the display and 

UroductNon oK Qow defi nNtNon teQe[NXNon. 
The NBTVA has a range of signal sourc-

es available for members including test 

cards, Fig. 3, on CD and programmed into 

What Next 

This month Colin Redwood G6MXL looks at 
societies that focus on a particular aspect of our 
wide-ranging hobby.

Fig. 1: The front cover of a recent SPRAT from 

the G-QRP club.Fig. 2: A Nipkow Disc used for 

Narrow Band Television.Fig. 3: A Narrowband 

Television Test Card.Fig. 4: The front cover of a 

recent Six News from the UKSMG.Fig. 5: A typical 

cover of OT News from RAOTA. Fig. 6: Two 

members of BYLARA at an exhibition.
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EPROMS. NBTVA members receive a 

newsletter that lists other items for sale 

to members. UK membership is available 

for £10 (£10.50 via Paypal) per annum or 

£5.50 for those opting for a cyber subscrip-

tion.

www.nbtv.org

BARTG

The British Amateur Radio Teledata Group 

(BARTG) is essentially a web-based organ-

isation aimed at radio amateurs around the 

world interested in RTTY and other data 

modes. These days, there is no member-

ship as such, so if you enjoy data modes 

such as RTTY and PSK31, feel free to 

participate in their contests. BARTG run 

four contests per annum. The Sprint is a 

24-hour duration contest while the HF is 

BARTG’s principal 48-hour contest of the 

year. There are two four-hour 75 Baud con-

tests, one in April and one in September, 

which are growing in popularity each year. 

BARTG has an extensive award scheme, 

including one for making contact us-

ing PSK31 with 40 different DXCC coun-

tries. There is a special award to mark the 

60th anniversary of BARTG, for working 

GB60ATG using any of the popular data 

modes (RTTY, PSK31, FT8, FT4 and oth-

ers). GB60ATG is active from various parts 

of the UK during 2019/2020 until June 29th 

2020.

http://bartg.org.uk 

6 Metres

The United Kingdom Six Metre Group 

(UKSMG) aims to encourage 6m activity 

in all countries throughout the world. The 

Group has assisted with the supply of bea-

cons and equipment worldwide. Another 

important function of the group is to pro-

[Nde fi nancNaQ donatNonX to �m )=UedNtNonX 
activating new countries. The group runs 

an annual Sporadic E contest, held in early 

June each year, and summer and winter 

marathons. Six News, Fig. 4, the Group’s 

quarterly newsletter, has sections of mem-

bers’ radio contacts and reviews of new 6m 

equipment. Subscriptions for UK members 

are £15 for those wanting a hard-copy ver-

sion of Six News or £10 for worldwide digi-

tal membership.

www.uksmg.org

Microwave

Founded in 1999, the UK Microwave 

Group (UKuG) has been the representa-

tive voice of UK amateur radio microwave 

enthusiasts since 2004 when the Radio 

Society of Great Britain (RSGB) disbanded 

its own Microwave Committee. As a re-

sult, the UKuG took over the former RSGB 

Microwave Newsletter and, from July 1st 

2004, published it as Scatterpoint, which 

was the name of Group’s own original quar-

terly newsletter up to 2003. Scatterpoint 

continues to be available to members via 

downloads over the internet. 

The UKuG continues to celebrate its 

growth and success as the representative 

voice of amateur radio microwave enthusi-

aXtX Nn the :0. 9he ,rouU NX aKfi QNated to the 
RSGB and, through the Group Committee, 

works closely with the RSGB Spectrum 

Forum. The Group is not dedicated to any 

one mode or band and is certainly inter-

ested in promoting satellite, wideband, ATV 

and data as well as weak signal operation. 

So, in some aspects the UKuG comple-

ments AMSAT-UK and the BATC.

The UKuG organises a series of regional 

‘round-tables’ throughout the year, which 

enable microwave enthusiasts to get to-

gether. These events are a mix of talks 

about activities in the GHz frequencies and 

socialising. Usually some specialist test 

equipment is available, enabling visitors to 

make measurements of power, frequen-

cy, noise and so on at various frequencies 

above 1GHz, up to 10 or 24GHz and some-

times higher.

The UKuG also organises a series of con-

tests throughout the year, designed to com-

plement those organised by the RSGB VHF 

committee.

www.microwavers.org

AMSAT-UK

AMSAT-UK is the UK society that supports 

UK amateurs in making contacts through 

the various amateur satellites. While many 

members will see the quarterly maga-

_Nne aX theNr maNn memberXhNU benefi t� 
the reaQ benefi t NX the fi nancNaQ and UractN�
cal work that AMSAT-UK provides to the 

building and launching of satellites for the 

Amateur Satellite Service. AMSAT-UK also 

sell a range of hardware to help members 

get started on satellites. Any money that 

is surplus to the production of its quarterly 

magazine is used to support the Amateur 

Satellite Service, including, for example, 

Funcube-1 (AO-73). AMSAT-UK organ-

ise an annual convention, which in recent 

years has taken place alongside the RSGB 

Convention in the autumn. 

https://amsat-uk.org

RAIBC

Amateur radio can be a wonderful hobby 

for those with disabilities to make the 

most of their abilities. Established in 1954, 

the Radio Amateur Invalid and Blind Club 
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What Next
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Dayton Hamvention 

Names 2020 

Award Winners
Despite this year’s cancellation, Dayton 

-aR[entNon Mas naRed ܪ [e radNo aRateZrs and 
one MaR radNo HlZG as tMe reHNpNents of Nts �0�0 
awards.

>asZo Ѣ?orroѣ 2Nya_a\a /-�&/9 \as naRed 
&RateZr of tMe >ear. 1NHensed Nn ��6� at aLe ��� 
2Nya_a\a GeHaRe Nnterested Nn )=NnL and� later 
Nn MNs lNfe� NnternatNonal MZRanNtarNan aHtN[NtNes. -e 
\as NndZHted Nnto tMe (6 )= -all of +aRe Nn �0��. 
-Ns Rany )=pedNtNons foHZs not OZst on MandNnL 
oZt HontaHts GZt HooperatNnL \NtM tMe loHal 
popZlatNon to NRpleRent needed MZRanNtarNan 
aHtN[NtNes. .n �0�0 Me estaGlNsMed tMe +oZndatNon 
for ,loGal (MNldren 
+,(�. Ѧ-Ns efforts Ma[e Melped 
re[olZtNonN_e edZHatNon Nn /apan Gy HreatNnL tMe 
learnNnL systeRs for HMNldren \Mo Mad dNfܪ HZltNes 
Nn ordNnary sHMools GeHaZse of dysle]Na� 
de[elopRental dNsaGNlNtNes� and otMer NssZesѧ� tMe 
-aR[entNon &\ards (oRRNttee saNd.
/ordan SMerer 03�(7) of &tlanta� ,eorLNa� Ns tMe 
reHNpNent of tMe -aR[entNon SpeHNal &HMNe[eRent 
&\ard. & soft\are enLNneer Gy day and dNLNtal 
aRateZr radNo operator Gy nNLMt� SMerer started 
MNs OoZrney Nnto aRateZr radNo Nn �0��� e]plorNnL 
PS0��� /96�� and� later� +9�. +asHNnated Gy tMe 
aGNlNty to HonneHt \NtM otMers ZsNnL lo\ po\er� Me 
set aGoZt de[elopNnL a protoHol for \eak-sNLnal 
ResM net\orkNnL and HoRRZnNHatNon. 9Me resZlt 
\as /S�(all� a free� open-soZrHe platforR NnspNred 
Gy <S/9-= and ܫ dNLN. .t allo\s for keyGoard-to-
keyGoard� store-and-for\ard� and net\ork relay-
Gased HoRR\ZnNHatNon.
-aR[entNon Gesto\ed Nts 9eHMnNHal &HMNe[eRent 
&\ard on a LroZp of tMree radNo aRateZrs \Mo 
Ma[e GeHoRe \ell-kno\n for tMeNr de[elopRent of 
tMe <S/9-= dNLNtal soft\are sZNte. 9Me �0�0 a\ard 
reHNpNents are Ste[e +ranke 0�&3  BNll SoRer[Nlle 
,�</S and 3oGel 1aZreate /oe 9aylor 0�/9. 4[er 
tMe past se[en years� tMe trNo Mas HollaGorated on 
all aspeHts of <S/9-= and Nn partNHZlar tMe dNLNtal 
protoHol +9� and Nts HontestNnL [arNant +9�. 
.ntrodZHed Nn /Zly �0��� +9� no\ aHHoZnts for a 
sNLnNܪ Hant portNon of all -+ aRateZr radNo aHtN[Nty.

WAB Charity 

Donations
<&B 
<orked &ll BrNtaNn� Ns pleased to annoZnHe 
tMat tMey are aGle to Rake a fZrtMer f�000 of 
donatNons tMNs year as follo\s�
f�00 to 7&.B(  f�00 to 2etModNst -oRes for tMe 
&Led 
aZdNtorѣs HMoNHe�  f�00 to (anHer 7esearHM 
U0  f�00 to ;asHZlNtNs U0  f�00 to +NGroRyalLNa 
&HtNon U0  f�00 to &rtMrNtNs &HtNon.

Radio 
Round-up

(RAIBC) is a national society and charity, 

dedicated to supporting radio amateurs 

and shortwave listeners with disabilities. 

The club is a UK registered charity and is 

run and managed by an elected commit-

tee of members of the RAIBC, represent-

ing the wide range of abilities and talents 

found within its ranks. The RAIBC can 

provide audio versions of several pub-

lications, including Practical Wireless, 

RadioUser and RadCom, to members hav-

ing low or no vision, or are text disabled 

or have a learning disability for which you 

may be required to provide proof of dis-

ability from a GP or consultant.

RAIBC has some equipment for loan 

to disabled members. In some cases, the 

equipment may have a voice synthesis-

er chNU fi tted Kor bQNnd or UartNaQQ^�XNghted 
memberX� or ma^ ha[e other modNfi ca�
tions to facilitate use. Membership of 

RAIBC costs £10 per annum for disabled 

members, and £12 for supporters (non-

disabled) members. 

The RAIBC is reliant on donations of 

money and equipment. Details of how to 

donate or join the RAIBC can be found at:

www.raibc.org.uk

RAYNET
RAYNET was formed in 1953 following 

the Xe[ere *aXt (oaXt ܫ oodNng� to Uro�
vide a way of organising the valuable re-

source that amateur radio is able to pro-

vide to the community. Since then, it has 

grown into a very active organisation with 

around 2000 members, providing com-

munication assistance to events such as 

sponsored walks every year. In addition, 

RAYNET provides support to both the 

statutory and volunteer emergency ser-

vice organisations. 

www.raynet-uk.net

RAOTA
The Radio Amateur Old Timers’ 

Association (RAOTA) seeks to keep 

alive the pioneer spirit and traditions of 

the past in today’s amateur radio world 

by means of personal and radio contact, 

while being mindful of any special needs. 

All members receive OT News, the asso-

ciation’s quarterly magazine, Fig. 5. . fi nd 
the antenna projects in OT News particu-

larly interesting – many of which use bal-

anced feeder. Those interested in the his-

tor^ oK radNo wNQQ uXuaQQ^ fi nd an artNcQe or 
two of interest in each issue of OT News. 

For those with limited eyesight OT News

is also available on a variety of audio me-

dia. A sample copy of OT News is freely 

available for download from the RAOTA 

website. 

www.raota.org

Two categories of membership are 

available. Full Membership is open to 

anyone who has been actively involved 

in amateur radio for over 25 years. You 

do not need to have held an amateur ra-

dio licence for the whole of that period 

of time, or even to have held one at all. 

Alternatively, Associate Membership is 

available for those who have been actively 

involved in amateur radio for a shorter pe-

riod of time. An archive disc of issues 1 

to 131 of OT News is available and can be 

thoroughly recommended. For those in-

terested in antennas, RAOTA publishes a 

XerNeX oK fi [e booPX oK Proven Aerials and 

Related Subjects. 

BYLARA
The British Young Ladies Amateur Radio 

Association (BYLARA) was founded in 

April 1979 to further YL operating in Britain 

and so promote friendship, stimulate in-

terest and, in particular, encourage good 

operating techniques and courtesy to all 

operators at all times. Like most of the 

organNXatNonX here Nt NX aKfi QNated to the 
RSGB. BYLARA organises get-togethers 

with fellow members at various rallies, Fig. 

6. It produces a quarterly newsletter and 

has an award scheme. BYLARA also runs 

activity days on the 6th of each month.

http://bylara.org.uk
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W
ith Storm Ciara forecast, I 

decided the antenna masts 

in my garden needed to 

come down. One mast did 

require attention because the metal garden 

pole on the top had rotted and was only 

held up by the internal plastic pipe. I made 

a plan. While I repaired my antenna masts, 

. wouQd buNQd an actN[e antenna amUQNfi er 
so that I could at least listen to a few bands 

whNQe Nn m^ Xhed. <here waX the fi rXt UQace 
I looked for circuits and know-how? Yes, 

the PW Carrying on the Practical Way CD.

George Dobbs G3RJV had described 

a number oK actN[e amUQNfi erX o[er the 
years. The articles that I referred to while 

conXtructNng the amUQNfi er can be Kound 
in PW November ’98, March ’08 and 

September ’10.

George sets out the requirement in 

his November ’98 article: “It occurred to 

me that it might be useful to have a small 

general-purpose active antenna for times 

when I might have a receiver and be without 

an antenna. The requirements seemed to 

be for a small whip antenna, or similar, to 

feed a radio freVuency amplifi er capable of 
around 20 to 30dB of gain. Too much gain 

and local noise, or even internal amplifi er 
noise, becomes a problem and too little gain 

and it will serve little purpose. The short 

antenna will offer a high input impedance 

and the output will probably need to be low 

impedance to suit most receiver inputs”.

Now even though I could have built 

a XNmUQer amUQNfi er� . QNPed the cNrcuNt 
presented in the November ’98 article, Fig. 

1, and decided to build it with what I have 

to hand. 

Solving the Challenges
9he fi rXt chaQQenge waX fi ndNng a XuNtabQe 
enclosure. Nothing gets thrown out at our 

houXehoQd NK Nt can fi nd Xome uXe Nn the 
radio shed. Quite a while ago, a couple 

oK nNceQ^ fi nNXhed UoQNXhed manNcure Xet 
containers came my way. “Ah, a metal case 

that splits nicely and with room for a 9V 

battery as well”, I thought.

Next, to work out how to build the 

amUQNfi er and fi t Nt Nnto the contaNner. &n oQd 
UNece oK coUUer�cQad board waX cut to fi t 

Lee Aldridge G4EJB

leeG4EJB@outlook.com

and cleaned with a steel-wire pad. I decided 

on buNQdNng the amUQNfi er Ѣdead�bugѣ Xt^Qe� 
OuXt aX ,eorge had Nn hNX orNgNnaQ artNcQe Խ 
something I hadn’t tried to any great extent 

before. For those of you that haven’t come 

across this method, it involves putting 

the active components with legs up in the 

air, hanging other components off them 

and using grounded components (such 

as decoupling capacitors) to keep all the 

circuitry rigidly held in place. Eventually 

I got the hang of the method and have 

to admit it is a quick way to build. I used 

a 2N3819 FET for Tr1 and a 2N3904 for 

Tr2. I decided to add a 470pF ceramic 

caUacNtor Խ aX ,eorge had NntNmated Nn hNX 
other artNcQeX Խ to the NnUut cNrcuNtr^ oK 9r�� 

AFtive AQteQQa APSlifi er
to the Rescue

thinking it may help block potential LF and 

MF signals. One component that wasn’t to 

hand waX the ѢUNg�noXeѣ or ѢbNnocuQarѣ core� 
so I tried a FT37-43 ferrite core with the 

same number of turns, hoping it would do 

the same job of matching. The photo, Fig. 

2, shows my completed board.

Testing Time
Having completed the board and checked 

my wiring, I connected my bench supply 

(set to 9V) and checked with my DVM for 

voltage drops on Tr1 drain and source 

resistors and Tr2 junctions, Fig. 3. &QQ 
appeared to be sensible. Now to test 

whether the board would amplify a signal. 

My FET dip oscillator was on the bench 

Lee Aldridge G4EJB fi nds a use for another of 
*eorJe 'oEEs *�5-9ps proMects.
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with the frequency counter connected, so 

. XtucP a UNece oK wNre Nnto the amUQNfier 
input and put it close to the dip oscillator 

coil. I set the dip oscillator to 7MHz and 

connected m^ XcoUe Խ on ]�� NnUut Խ to 
the input (very little discernible level on the 

scope, if any), then on Tr1 source. Yes, I 

could see a signal. I then connected to Tr2 

collector – even more signal. Both stages 

were obviously amplifying. I checked the 

voltage on the output and as expected, 

there was considerably less (due to the 

transformer) but all appeared to be in 

order. It was also pleasing to see that the 

amUQNfier Xeemed XtabQe. 
Next to throw a piece of wire from the 

shed outside to avoid the EMC issues with 

my LED lighting. The 14ft (about 4m) wire 

antenna consisted of three pieces of wire 

connected with choc-bloc, most of it at a 

height of around 6ft (under 2m) – the other 

Xhed rooK� 9he amUQNfier board waX fitted 
into the screened can with a 9V battery. 

The output coax was connected to my new 

prized possession, a valved Star SR-550 HF 

receiver (from the 1960s). 

9he actN[e amUQNfier waX worPNng� Fig. 

4. I was really pleased with how well it 

worked on 80m, 20m and 15m yet initially 

Nt aUUeared a QNttQe QeXX ѢactN[eѣ on ��m. . 
then confirmed m^ reXuQtX on ��m� ��m 
and 20m using other receivers. To switch 

off, I just split the case and take the battery 

out. Yes, I could add a toggle switch but it 

can waNt. &Kter a couUQe oK da^X wNth the 
amUQNfier Nn uXe� . heard a ;* 
(anadNan� 
XtatNon on ��m Խ ma^be not QeXX ѢactN[eѣ 
after all. For that, the antenna wire was 

connected to a phono plug with screw 

terminals – no expense spared.

The masts did not go back up in a hurry 

due to the continual high winds so, having 

buNQt thNX actN[e amUQNfier Ѣdead�bugѣ Xt^Qe 
and regularly using it, the last words from 

George: “This simple little circuit appears 

to be at home with a variety of receivers 

and is a useful extra item to have for casual 

listening without resort to a larger antenna. 

By following my success ... by getting busy 

with that soldering iron, you too could have 

your own ‘Active Antenna’. Good listening!”

The Carrying on the Practical Way CD 

is available from the Radio Enthusiast 

website at: 

https://tinyurl.com/y8m4bu79

Fig. 1: Active amplifier circuit. Fig. 2: Completed 
active amplifier board - built Ѣdead-bugѣ st^le.
Fig. �: Active amplifier under test.
Fig. 4: Completed active amplifier in action.
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SOTA G/SE 
Activity Weekend 
A SOTA G/SE Activity Weekend is planned for 

August 22nd/23rd. There are 15 summits in 

the Southern England (G/SE) SOTA region to 

choose from. Summits are located in an area 

from Wiltshire in the west through to Kent in the 

east and south to the Isle of Wight and the South 

Downs. If you’re thinking of operating from a 

summit, take a look at the SOTA region map and 

the info for the summit on:

www.sotadata.org.uk

Radio Round-up
This will give you previous activators blogs, really 

useful information on accessing the summit, 

suggested car parking and the recommended 

routes to the summit.

This event is for everyone – those who haven’t 

activated a summit before as well as experienced 

SOTA operators. Bands and modes are up to the 

individual SOTA activator – it would be great to 

have a good 2m presence with as many Summit to 

Summit (S2S) opportunities as possible.

So, whether you fancy it for a half hour with a 

hand-held or for a longer time with a larger setup, 

maybe a VHF Yagi or an HF station, come and join 

in the fun! If you want more information closer to 

the date please contact Richard Perzyna G8ITB at

g8itb@yahoo.co.uk

(Editor’s note: Given the Coronavirus situation, 

readers should check with the organisers nearer 

the time to ensure that the activity is still going 

ahead).

Enter our competitions at www.radioenthusiast.co.uk/competitions
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I
t’s been an exciting month here in 

West Wales for me. Although only 

a foolhardy person would say that 

the storm season has passed, I have 

been gradually getting some antennas up. 

Quite what to put up here was something I 

had a lot of fun thinking about over the last 

few weeks.

Regular readers will know that I have 

been an enthusiastic proponent of using 

whatever antenna you have on 2m FT8, be 

it a horizontal beam or a vertical. Where I 

was in Oxfordshire, I’d been using a vertical 

for a couple of years on 2m FT8 and had 

been absolutely delighted with the results.

I was conscious that in Oxfordshire I had 

a central location for UK activity, which 

meant I wasn’t too far away from anyone, 

so I could get away with lesser gain. 

Another factor in my favour had been the 

Qarge number oK aNrcraKt ܫ ^Nng abo[e me� 
allowing contacts to be made by aircraft 

scatter. The vertical had seemed to work 

well for these contacts.

When thinking about what I would like to 

put up here in Pembrokeshire, I knew that 

I would want at least a small Yagi – even a 

large one when the weather is settled! But I 

wanted to continue the vertical experiment. 

For one thing, it saves a lot of beam turning 

trying to optimise the signals.

&X Nt haUUened� the fi rXt antenna to 
go up for 2m here was a small beam (a 

big thanks to David M0GIW and to Andy 

GW0KZG for his help getting the coax 

through a thick wall). To cope with the 

storms, I found a small pole and lashed it 

to a gate post. Although that doesn’t sound 

terribly good, it’s on a fairly high spot, so the 

antenna can ‘see’ well in most directions 

and in any case, it got me back on the band.

What was interesting was the stations 

I started to see. Although some of them 

were, of course, the same ones that I’d 

seen before, many of them were not. It 

was as though there is a subset of stations 

using vertical polarisation and another 

subset using horizontal polarisation and 

(almost) never the twain shall meet. When, 

just a few days ago, I got a vertical on the 

side of the house and started using that, 

Tim Kirby

longworthtim@gmail.com

a number of the stations that I’d worked 

often on the vertical from Oxfordshire 

suddenly started appearing again – albeit 

now at much greater distance.

I found that very interesting. One of the 

things that I had wondered about was 

whether, particularly for the aircraft scatter 

contactX� the reܫ ected XNgnaQX had theNr 
polarisation changed, so it would not 

matter hugely whether you used vertical 

or horizontal polarisation. I think that is 

probably true in some cases. However, 

it seems to me that the polarisation is 

preserved more often than it is not.

Yesterday, I was monitoring on the 

vertical and GM0HBK from IO77, almost 

600km away, popped up. I quickly rushed 

outside, turned the beam and switched 

to it, but the signal was not improved! I 

Horizontal? Vertical? What to Choose?

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk

am fairly sure that GM0HBK was using 

a horizontally polarised antenna, so 

something had happened to the signal for 

it to be more readable on the vertical.

You might be saying that this is all very 

interesting (at least I hope you are) but 

what point is he making?

My point is this. For many years it has 

been automatically assumed that to 

work DX on VHF/UHF (whatever DX is!) 

you will need a beam antenna. While it is 

unquestionably helpful to have a beam, you 

should not be put off trying 2m FT8 if you 

do not and ‘only’ have a vertical antenna. 

With perseverance you should be rewarded 

by some interesting contacts.

A couple of footnotes. If you have the 

ability to switch between vertical and 

horizontal polarisations, you should be 

The World of VHF

Tim Kirby GW4VXE discusses antenna polarisation at VHF, reports on a 
fascinating moonbounce achievement and has all the latest operating news. 
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even better off. Finally, if you are reading 

this and thinking, ‘OK, but I don’t like FT8, 

I prefer SSB and I have a vertical antenna 

for 2m’ – then try that too. You should 

make some contacts. I do not think they 

will be as wide ranging as if you were using 

FT8, but it is always worth trying. Last 

summer during some tropo, GW1JFV and 

I noted strong signals on FT8 and decided 

to switch to SSB. We made it, vertical to 

vertical, over a distance of 250km, which 

seemed pretty good going. What was an 

easy contact on FT8 was fairly marginal on 

SSB, but it made a fascinating comparison.

Making a start
on 432MHz Moonbounce
Regular readers will know that I have 

sometimes included reports from Tom 

M0ABA who has made some excellent 

low power 432MHz moonbounce (EME) 

contacts as MX0CNS. On Twitter, I’d been 

watching with interest the progress of Glyn 

Cartwright 2M0ETJ who was also aiming 

to make a low power moonbounce contact. 

I asked Glyn if he’d be kind enough to write 

some notes of his experiences.

“Ever since I started with an interest 

in radio as an SWL 45 years ago, I was 

always fascinated by signals from space. 

I remember reading about CW contacts 

using EME in the mid-80s and wondering 

“what if?” It was only when we moved back 

to southwest Scotland in 2013 that life 

fi nally started to settle down and allowed 
a bit more free time. I fi nally got around to 
getting a Foundation licence in 2017 and 

then the possibilities started increasing. I 

followed this in 2018 with the Intermediate 

(distance learning with Ian GM3SEK as 

my personal tutor!). Both my licences 

were done with the help of Wigtownshire 

Amateur Radio Club GM4RIV.

“My main interests are and have always 

been in VHF and up with satellites being 

a large part of things. Latterly, because 

of decreasing hearing, I’ve used digital 

modes. Over the last two years I have been 

researching EME more and getting bits 

put by, as and when available. During the 

searches I came across Hartmut DG7YBN’s 

website and his designs for the GTV series 

of antennas, which fi tted perfectly with what 
I was looking for. Over the following months 

I came across Tom M0ABA on social media 

as being a regular builder of GTV’s in various 

confi gurations for 675 *M* use.
“One of my 2020 resolutions was to make 

an *M* contact on �m with 675. Then 
totally out of the blue on January 12th, I had 

a message from Tom (we had not spoken 

before this) at lunchtime asking if I wanted 

to make an EME contact remotely! Well, I 

had a long hard think and in about half a 

millisecond I said yes! I quickly registered 

for -'�6’s logger to monitor what was 
going on and waited until around 8pm when 

the moon cleared obstructions at Tom’s 

6T-. Tom had previously arranged a sked 
with Bernd DL7APV and at 1944UTC the 

684 was completed� To say I was fi __ing 
with emotions would be an understatement! 

It was something I had dreamed of for years 

and never thought I would do it, then within 

six hours the opportunity had arisen ‘out of 

the blue’ and been completed!

“All this spurred me on and over the 

following few weeks I started putting my 

own station together. The a_imuth control 
is a standard small rotator in a home-built 

cage, which mounts on a patio mount for 

convenience (this came with a 1.5m prime 

focus dish, which will be used for future 

EME projects). The elevation is taken 

Photo 1: 2M0ETJ 70cm EME antenna.

Photo 2: 6SL confi rming 2M0ETJѣs EME 6S4.
Photo �: Ha_ards of satellite operation�
Photo 4: WD9EWK at the DM51/52 boundar^.
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care of with a small dish actuator on an 

aluminium hinged mount, which fits the 
standard rotator and is adjusted with a 

satellite dish positioner. The antenna is a 

DG7YGN designed GTV70-14, home-built 

and matched with an emi stub. The antenna 

is soon to be accompanied by another one 

on the frame, which is already built and just 

awaiting a combiner. My radio is a Kenwood 

T8���� running ��<. My first contact was 
with Bernd DL7APV using a preamp at the 

wrong end of the coax (the shack end) on 

March 5th”. 

Congratulations Glyn. Please keep me 

posted on your future contacts – I am sure 

there will be plenty. Also, a big well done to 

Tom M0ABA for encouraging Glyn along 

the path!

Getting started 
on System Fusion
Thanks to Don G3XTT for passing on 

details of a manual for Wires-X-Fusion-

C4FM created by WB7OEV, which you 

mNght find uXeKuQ Kor XettNng uU and uXNng 
the X^Xtem. >ou can find the document 
here:

https://tinyurl.com/rue2gjz

The 2m Band
Jef Van Raepenbusch ON8NT (Aalter) 

says February was a pretty quiet month 

with antennas down because of the 

various storms. However, he’s put his 

V-2000 vertical back up and made a couple 

of interesting QSOs during the month, 

G3NJV (IO70) on FT8 and a very nice one 

on FM, MW7JLM/M (IO81). Jason was on 

top of a mountain in South Wales.

Simon Evans G6AHX (Twyning) gave 

a few points away during the RSGB 

144/432MHz contest at the beginning of 

March. His best DX was G8HRS/P (JO01). 

Simon says that conditions were very poor!

Andy Adams GW0KZG (Letterston) has 

made some nice QSOs with UT1FG/MM on 

the MV Goldeneye from various squares. 

Andy lists the following squares worked 

on tropo using FT8 from February 16th 

to 21st: IN89, IN68, IN57 and HN70. On 

FSK441, Andy worked Captain Yuri using 

meteor scatter from IN44, IN33, IN22, IN02 

and HN80.

Here at GW4VXE (Goodwick) highlights 

on FT8 have been G4LPP (JO02), EI4KP 

(IO52), M0AGJ (IO93), G0MBL (JO01), 

G4RUW (IO91), G4KUX (IO94), G7RAU 

(IN79), MW1CFN (IO73), GM0HBK (IO77) 

and EI4GGB (IO63). 

The 70cm Band
9he firXt ��cm +9� 684 Nn the Qog here at 

GW4VXE was GW1JFV 15km away! I was 

also glad to work Keith G8IXN (IO70) with 

strong signals, around 200km across the 

water in Cornwall. Vertical antennas were 

used for all these contacts. I’ll be looking 

out for more contacts on 70cm in due 

course.

Satellites
Peter 2M0SQL passes on that eQSL have 

introduced a new eSatellite award for 

confirmed e681 contactX on XateQQNteX. 
Jef ON8NT has pressed his V-2000 

into service on both CAS-4A and CAS-

4B satellites using 5W from his IC-9700, 

working EA7E (IN66), F1RRJ (JN09) and 

EA7Z (IM98). 

Kevin ZB2GI has been busy on AO-91 

and AO-92 using an FT-817 and a 2m/70cm 

log periodic. Stations in the log include 

EA5ITF (IM97), EA5GJ/P (IM96), G3PGA 

(IO71), DJ8MS (JO64) and EA5JN/P 

(IM97).

Simon G6AHX says that he is working 

with Adrian G0VLG to get a QO-100 

system running. They have erected and 

pointed a Sky Zone 2 dish at the satellite. 

Discussions are proceeding, Simon says, 

on how to provide the uplink.

Peter Taylor G8BCG (Liskeard) says that 

his sole activity has been on QO-100 as 

hNX �m and �m antennaX are firmQ^ boQted 
down because of the gales. Peter worked 

8Q7NC for DXCC entity 85 since last 

October. He says that the pileup for 8Q7NC, 

who was operating split, was nearly 50khz 

wide and seemed to be getting wider as 

news spread of the activation.

From Arizona, Patrick Stoddard 

WD9EWK writes, “The COVID-19 

(coronavirus) concerns caused the 

cancellation of one event I planned on 

attending, a two-day science fair in southern 

&ri_ona where I planned on doing satellite 
demonstrations. Even with the cancellation, 

I still made a road trip to a rarely-heard grid 

boundary in south-eastern &ri_ona, the 
DM51/DM52 grid boundary. This location 

is about 50 miles north of the USA/Mexico 

border, and about the same distance west 

of the &ri_ona�3ew Mexico state line. 3ot 
many live out in that area, and almost all 

satellite activity comes from those who are 

going to or through that area. This was a 

400-mile road trip, and a nice way to spend a 

late winter day away from home.

“The drive to the DM51/DM52 grid 

boundary took me about three hours. I 

left home an hour before sunrise, hoping 

to avoid the morning traffic around both 
of &ri_ona’s largest cities, 5hoenix and 
Tucson. Once I made it to the boundary, I 

started setting up my station, and taking 

the pictures to document my location. I 

was also showing my trip on &578, and I 
know there were some who were watching 

my drive, so they could guess when I would 

start operating out there.

“Once I was set up, I worked an XW-

2A pass that covered almost all of the 

continental USA. In a few minutes, I had 

logged �� 684s − a great count, especially 
since this wasn’t an FM satellite. The FM 

satellites didn’t disappoint, in terms of 684s 
per pass. For the passes that covered most 

or all of the continental USA, I logged 12 

684s on an 84-�� pass, and �� on an &4-
92 pass. AO-91 was crowded, and I only 

logged six 684s on a coast-to-coast pass in 
the late morning. Fridays are one of the two 

days we normally have 54-��� active over 
the &mericas. I logged eight 684s on one 
of those coast-to-coast passes in the early 

afternoon.

“I spent about seven hours out at that 

spot and worked a total of 13 passes in 

that time − nine +M passes, and four 88' 
passes. I logged a total of 86 contacts 

with stations across the USA, Canada, and 

Mexico, while making both grids DM51 and 

DM52 a little less rare.

“The virus concerns haven’t stopped 

others from going out and working satellites 

from many different locations. As I write 

this, a pair of operators are preparing to visit 

the most remote part of Big Bend National 

5ark in Texas, where they will activate the 
very rare grid square DL88. And more are 

taking up this aspect of ham radio, going 

out and getting on the air away from home. 

Satellite operating makes this easier, with 

portable radios and smaller antennas that 

can be as competitive as some operating 

from home.”

Peter Atkins G4DOL (Portland) always 

has some interesting QSOs to report and 

this month is no exception. On AO-7 Peter 

worked NM3B (FN01) on February 12th, 

C6AMA (FL15) and VE3CGA (EN92) on 

February 19th, UA0STM (OO21) on March 

2nd and YV6IA (FJ78) on March 3rd. Peter 

says he is looking at the best way to get on 

QO-100.

Here at GW4VXE, I’ve enjoyed a few 

contacts on the FM satellites, SO-50, AO-91 

and AO-92: M0GIW (IO93), EA2AWD (IN93), 

2M0SQL (IO87), DL6AP (JO64), ON3ONX 

(JO20), F4DXV (JN04) and EA8BGO (IL28). 

All the contacts have been made using 

a 5W handheld and an Elk log periodic 

portable antenna.

That’s it for this month. Please keep your 

news and reports coming. Keep healthy! 

See you next time.

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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T
he moment comes in each 

project when you have spent 

time and money to design 

and build a circuit or perhaps 

assemble an expensive kit and now you 

want to mount everything into some sort 

oK encQoXure that reܫ ectX the eKKort made. 
You note the input and output 

connectors, the switches, the 

potentiometers, LEDs and displays and 

carefully design your front and back 

UaneQX OuXt the wa^ ̂ ou wouQd QNPe Nt. 9hen 
you look at the cost of an enclosure that 

wNQQ fi t ̂ our 5(' and haX enough XUace on 
the Kront UaneQX to fi t e[er^thNng. &t thNX 
point you have asked one or more of the 

following questions:

� How do I mark where I want to drill holes 

in the front panel without damaging 

the Kactor^ fi nNXh that NX aQread^ on the 
enclosure?

� How do I ensure everything is nicely 

aligned?

� I am not happy with Letraset, the output 

of label printers or sticky labels so how do 

I produce professional looking markings 

that I can be proud of?

� Do I need special tools and how do I 

make rectangular and square holes that 

do the job?

With this article I want to show how you 

can turn Fig. 1 into Fig. 2 – something 

you are pleased to announce as ‘home-

brewedѣ.

Selecting an Enclosure
I had already decided that I would use 

a 19in rack enclosure and the depth of 

the enclosure was determined by the 

XN_e reVuNred to comKortabQ^ fi t aQQ the 
cNrcuNtr^. *ncQoXureX Kor ��Nn racPX come 
in standard heights known as units and 

each unNt NX a heNght oK ��.�mm. &Kter 
looking at possible layouts using paper, 

ruler and compass (the drawing type, not 

the t^Ue wNth a needQe fi ]ated on UoNntNng 
north) I selected a 2U enclosure (RS part 

number ��������. 9hNX ga[e a uXabQe 
Kront UaneQ XUace oK ��� ] ��mm.

:XNng 2NcroXoKtp 4Kfi ce ;NXNop . Xet 
to work designing exactly where each 

item would go on the front panel, what 

size hole is required for each item, where 

the centre of each hole was to be located 

Dr Samuel Ritchie EI9FZB

UractNcaQwNreQeXX%warnerXgrouU.co.uP

and once installed with cover or knob 

attached, how much space would each 

Ntem taPe uU. . fi rXt UQaced a ��� � ��mm 
rectangle on my worksheet because this 

defi neX the area Nnto whNch . ha[e to fi t 
e[er^thNng. 9he rectangQe aQXo heQUX to 
align the drilling template as will be seen 

XhortQ^. 

Drilling Templates
9he toU oK Fig. 3 shows the right-hand 

Uart oK m^ drNQQNng temUQate. .K ̂ ou QooP at 
lots of equipment, you soon notice that 

symmetry seems to make the panel look 

neater and that everything is actually 

aligned with either the centre of the 

UaneQ 
the QNne marPed aX &�� one thNrd 
down from the top (the line marked as 

'� or one thNrd uU Krom the bottom oK the 
UaneQ 
the QNne marPed aX (�. . KoQQowed 
thNX aUUroach. & UQuX 
�� XNgn marPX 
the centre of each hole that needs to be 

drilled, a blue circle the hole size required 

(also written in the circle) and a red circle 

or black markings showing the area that a  

Pnob or toggQe XwNtch wouQd co[er. 
I printed out a few versions as I went 

along to make sure I was not trying 

to cramp up the potentiometers and 

Making Pretty Panels

whether there wouQd be room Kor fi ngerX 
once aXXembQ^ waX comUQeted. &X an 
&� Xheet oK UaUer UrNnted Nn QandXcaUe 
orientation is too short for this panel, you 

need to eNther uXe an &� UrNnter or UrNnt 
the comUQeted temUQate on two &� XheetX 
of paper, cut where appropriate, and use 

taUe to OoNn the two UartX together.
9he bandwNdth XwNtch needed XN] 

graduatNonX at �� degree XUacNng and Fig. 

5 shows a printout checking I had got the 

Qa^out and graduatNonX correct. 

Decal Templates
From the drilling template I produced 

the decal template by removing all the 

construction lines, the border, the outer 

circles and any detail I didn’t want to 

aUUear on m^ decaQ.
9he bottom Uart oK +Ng. � XhowX m^ 

decal template matching the drilling 

temUQate abo[e Nt. . QeKt the centre � XNgnX 
as well as the hole size circles because 

these would help to align the decal when 

Nt came tNme to UQace Nt on the UaneQ. . 
also made a scale to use around all the 

potentiometers showing increases or 

decreaXeX Nn UotentNometer KunctNon. 
You will note that the decal can be in 

Dr Samuel Ritchie EI9FZB describes 
his approach to giving homebrew gear a 
professional fi nish.
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colour, which I will make greater use of 

in my next project that needs a nice front 

UaneQ.

Preparing to
Punch, Drill and Cut
Having printed off my drilling template I 

now needed to fi ] Nt to the UaneQ Nn Xuch 
a way that I could work on the panel 

wNthout the temUQate mo[Nng at an^ Xtage. 
. uXed a 5rNtt 8tNcP to coat the UaneQ and 
then carefully aligned my paper drilling 

template, ensuring it was centred both 

horizontally and vertically before sticking 

Nt to the UaneQ. 9he border eXtabQNXhed 
b^ the ��� � ��mm rectangQe heQUed 
here. :XNng UaNnter taUe 
aQXo Pnown aX 
masking tape or frogtape), I stuck down 

the edges of the paper to make sure 

nothNng mo[ed whNQe the gQue drNed. . 
also covered the back and edges of the 

panel and any part of the front panel not 

co[ered b^ UaUer to XtoU an^ metaQ fi QNngX 
or swarf from damaging the painted 

XurKaceX whNQe . worPed on Nt.
Fig. 4 XhowX the reXuQt. 4nce ̂ ou ha[e 

completed working on the panel you can 

UeeQ oKK the UaUer and the taUe. . uXed hot 
water and dishwashing liquid to remove 

an^ UaUer or taUe 
the 5rNtt gQue and taUe 
are water-based adhesives), oil and dirt 

that had stuck to the panel while working 

wNth Nt.

Making Round Holes
Some of the tools I mention in this section 

are shown in Fig. 6.
Using the hammer and centre-punch 

and making sure I am wearing safety 

glasses, I make a small indent at the point 

where the two barX that maPe uU the � 
XNgn Nn the mNddQe oK each cNrcQe NnterXect. 
. UQace the UaneQ ܫ at on m^ bench under 
a decent light, carefully align the punch 

UoNnt wNth the � X^mboQ and gN[e the 
Uunch one fi rm hNt wNth the hammer� Fig. 

7. 
Having done all the punching, I take 

m^ )remeQl wNth a �.�mm drNQQ bNt and 
using the punch indentations and wearing 

safety glasses, make the start of a hole, 

Fig. 8. 9hNX enXureX that when . mo[e 

to a handheld electric drill there is no 

wanderNng oK the drNQQ bNt. <hen . get that 
bench pillar drill, which is on my wish 

list, I will be able to omit this step and go 

XtraNght Krom Uunch to �mm drNQQ hoQe.
I use a high-quality drill bit in my 

handheld electric drill that has a speed 

controQ to maPe a hoQe through the UaneQ. . 

4

3

5

6

clamp the panel to my bench with a piece 

of wood between the panel and the bench 

and thick cloth pads (the same used 

under chairs to stop them scratching or 

marPNng ܫ oorX� on the Uart oK the cQamU 
touching the panel to ensure the clamp 

doeX not marP the UaneQ Nn an^ wa^. *[er^ 
hole is drilled to 4mm diameter because 

7 8

Fig. 1: The output of the design, fi ddling and 
integration stage. Fig. 2: The fi nal product.
Fig. �: Example of drilling template and decal 
template. Fig. 4: 7ead^ to punch, pre-drill, drill 
and cut. Fig. 5: Checking m^ switch actuall^ 
matches the template. Fig. �: Tools for drilling 
holes. Fig. 7: Punch work. Fig. 8: Starting the 
drill holes.
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this is the minimum size required by the 

stepped drill bit that I use to drill each hole 

to the rNght XN_e. -ere the cNrcQeX on the 
template ensure I don’t lose my mind and 

drNQQ an o[erXN_ed hoQe. (QamUNng NX OuXt 
as important but here I use two pieces 

of wood and two clamps making sure 

there is a gap for the stepped punch to fall 

between the two UNeceX oK wood. 
Each hole is deburred on both sides of 

the UaneQ uXNng a threeܫ� ute chamKerNng 
tool, which leaves a very nice looking 

hoQe. )o not be temUted to o[eruXe the 
chamfering tool as you just want to deburr 

the hoQe and not counterXNnP Nt. 

Making Square and 
Rectangular Holes
9he drNQQNng temUQate XhowX the XN_e 
of the hole to be made for the power 

XwNtch. 9he Uower XwNtch XnaUX Nnto the 
hole and has a surrounding ledge that 

covers up any small imperfections in your 

worPmanXhNU. Fig. 9 shows the tools I use 

to make square and rectangular holes in 

UaneQX.
I use a cutting disc in my Dremel© 

that is made for cutting along its edge 

ў Xuch aX the no. ��� dNXc� whNch NX 
recommended for cutting screws, sheet 

metaQ� thNn wood and UQaXtNc. >ou cannot 
do curves with this disc, just straight lines, 

becauXe ܫ e]Nng the dNXc XnaUX Nt. &Qwa^X 
wear safety glasses and make sure you 

ha[e cQamUed the UaneQ fi rmQ^.
My technique is to work inside the line, 

to slowly lower the disc onto the metal 

and Qet the dNXc do the cuttNng worP. .t 
doesn’t matter if you don’t hold the disc 

perfectly perpendicular to the panel as the 

fi naQ toucheX and deburrNng are done wNth 
the fi ne metaQ fi Qe. 'e careKuQ once ̂ ou 
have made a cut through the panel and 

then attempt to move the disc sideways 

to KoQQow the QNne. <hen ̂ ou mo[e Nn the 
direction so that the disc is cutting down 

into the panel it is a lot smoother than 

trying to move in the direction where the 

disc is cutting upwards and trying to pry 

the UaneQ out oK the cQamU. 
It took three cutting discs to make the 

�� � ��mm rectanguQar hoQe Nn m^ UaneQ� 
whNch NX �.�mm thNcP. 4ne dNXc waX 
lost because I failed to clamp the panel 

tightly enough and it jumped and the disc 

snapped (wear those safety glasses) and 

a second disc wore down and needed 

to be reUQaced. /uXt be careKuQ to taPe 

frequent rests so that the panel does 

not heat up too much so that the paint 

bQNXterX. Fig. 10 XhowX the reXuQt. 3ote 
that I left a little bit too much material 

on the left-hand side of the hole, which 

required some mind-numbing work with 

the fi Qe. . uXe a Xecond�cut� doubQe�cut� 
engNneerѣX hand fi Qe� whNch NX a good 
compromise for both deburring and 

taPNng oKK materNaQ.

Applying the Decal
I looked long and hard for a solution 

and was given advice by a number of 

companies that allow you to submit your 

own design, which they turned into a 

decaQ. . waXnѣt abQe to fi nd a XuUUQNer who 
waX confi dent that theNr UroceXX wouQd 
produce the detail I was after with such 

fi ne QNneX and XmaQQ KontX. 9hen . came 
across a South Korean company called 

Sonnyscopa and a product they produce 

caQQed fi Qm�Kree QaXer decaQ UaUer.
+rom &ma_on . acVuNred ten XheetX� 

��mQ oK theNr <� gQue and rubber 
XVueegee� aQQ Kor QeXX than f��� and 
UromUtQ^ warmed uU m^ UrNnter. 9he 
comUan^ haX Uroduced >ou9ube [NdeoX 
showing the steps to take but I followed 

the written instructions that came with 

the XheetX oK UaUer. >ou Xtart b^ UrNntNng 
a mirror image of your decal on the shiny 

XNde oK an &� Xheet oK theNr UaUer. &gaNn� . 
split my graphic into two to get the whole 

graUhNc onto one UNece oK &� UaUer. . 
worPed Nn Kour XectNonX defi ned b^ the 
thNcP [ertNcaQ QNneX ̂ ou can Xee Nn +Ng. 
�. -a[Nng cut a XectNon out . dNUUed the 

UaUer Nnto QuPewarm water Kor about �� 
seconds during which time I coated that 

Uart oK the UaneQ wNth the XuUUQNed gQue. 
You place the wet paper face down on 

the panel and you feel the backing paper 

come oKK Qea[Nng a cQear fi Qm that haX the 
decaQ UrNntNng on Nt. . Kound ̂ ou need to be 
quick and align the section without delay 

because there is not a lot of time before 

the cQear fi Qm XtartX adherNng to the UaneQ. 
9hen uXNng the XVueegee wNUe the fi Qm 

so that all the air bubbles, wrinkles and 

moNXture under the fi Qm are remo[ed. . 
consider this to be the most important 

XteU to gettNng a good outcome. &Kter . 
completed applying all four sections I 

Ngnored the >ou9ube [Ndeo� whNch uXeX 
a hair dryer, and followed the written 

instructions, which require the panel to 

go Nnto an o[en Kor �� mNnuteX. 9hen the 
fi Qm can be gentQ^ UuQQed awa^ Qea[Nng the 
UrNnter toner on the UaneQ. &nother baPe 
in the oven to make sure the transfer was 

weQQ fi ]ed and aKter cooQNng . XUra^ed the 
panel with clear matt varnish to protect 

the decaQX. Fig. 11 XhowX the fi naQ reXuQt. 

End Notes
While getting this result does need a 

commitment of time and effort, I am 

UQeaXed wNth the fi naQ outcome. .K Nt 
helps you to get started, I have made the 

2NcroXoKtp 4Kfi ce ;NXNop fi QeX that . uXed 
available on my website at:

www.samuelritchie.com

I have no personal connection with 

or fi nancNaQ NntereXtX Nn 8unn^XcoUa� 
7adNonNcX or )remeQl. 

Fig. 9: Tools for cutting holes.
Fig. 10: 7ectangular hole. Fig. 11: Drilled, cut
and decalled panel read^ for assembl^.
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F
ollowing-on from Don’s generous 

review of my new book last 

month, I’ve set up a couple of 

online resources to provide 

support. One of the challenges of any 

book about the Pi is keeping pace with the 

developments. It is inevitable that some 

of the software and solutions presented 

in the book will change over time. To 

mitigate this, I’ve created a new page on 

my website where I’ll keep a log of the 

changes and publish solutions where 

UoXXNbQe. >ou can find that Uage here�
https://tinyurl.com/t6eloma

I have also created a new support group 

on Groups.io that I’ll be using to deal with 

queries and announce updates and news 

items. The group is also available for 

readerX to heQU each other. >ouѣQQ find the 
grouU here� 
https://tinyurl.com/snnl59h

Generating Low Level 
Signals, Pt.2
Following last month’s look at generating 

low level test signals, I’ve had a Siglent 

3.2GHz spectrum analyser on loan. 

This gave me the opportunity to take 

a closer look at the signal quality from 

the Siglent SDG1062X AWG. I’ve shown 

a couple of plots in Figs. 1 and 2. Fig.1 

shows the spectrum from 1-30MHz 

with the generator output set to 0dBm 

while Fig. 2 is a similar plot but with the 

generator and reKerence Xet to Խ��d'm. 
As you can see, the spectrum is cleaner 

at Խ��d'm� whNch NX uXeKuQ to Pnow. .ѣ[e 
also looked at the close-in spectrum to 

see how the phase noise looks. Fig. 3 

shows a 10kHz-wide spectrum plot with 

a 1Hz bandwidth where you can see that 

it’s looking remarkably clean. I also took 

the opportunity to check out my much 

modNfied +eeQtech ���� to Xee how Nt 
fared. I was particularly impressed with 

the Qow UhaXe noNXe oK the modNfied 
Feeltech, Fig. 4. In its delivered state the 

FeelTech was terrible with a very messy 

output signal. Changing the PSU and the 

reference oscillator for high quality units 

has transformed the signal quality. 

WSJT-X Icom Update
Joe Taylor K1JT’s team have recently 

announced an important update for 

Mike Richards G4WNC

practicalwireless@warnersgroup.co.uk

WSJT-X users that have Icom rigs. The 

previous WSJT-X (2.1.1) introduced 

some errors with the Hamlib package 

that’s bundled with WSJT-X. This created 

problems with CAT control for some 

.com rNgX. 9he new reQeaXe fi]eX thoXe 
problems and installs seamlessly over 

the previous version, so the upgrade is 

simple. You can see more information on 

the WSJT-X website at https://physics.

princeton.edu/pulsar/K1JT/wsjtx.html 

Cheap and Cheerful APRS 
IGate Node
APRS (Amateur Packet Reporting 

System) is a well-developed system 

that is ideal for tracking movements or 

reporting telemetry type data such as 

weather reports, etc. Most APRS activity 

in Europe is focussed on 144.8MHz and 

there NX e]ceQQent ,oogQe 2aUX baXed 
online tracking support available via 

Xe[eraQ XNteX. & good UQace to Xtart NX�
https://aprs.fi 

-ere ̂ ouѣQQ find a detaNQed maU 
summarising all the activity. When 

you look at the map, you will soon 

notice that there are lots of areas with 

relatively few stations and this currently 

limits the usefulness of the system. 

As you well know, VHF propagation 

is essentially line of sight so there 

must be plenty of stations to provide 

reliable coverage. The best solution is 

to add full transceiver-capable internet-

connected (digipeater) stations as 

these will repeat APRS transmissions in 

much the same way as a voice repeater 

and Xo e]tend the co[erage. <hNQe NtѣX 
good to add fully active stations with 

transceiver capabilities, we can also 

increase coverage using receive-only 

stations, provided they have an internet 

connection available. This is possible 

thanks to APRS-IS (Automatic Packet 

Reporting System - Internet Service). This 

is a worldwide network that live-streams 

&578 traKfic. 9he receN[e�onQ^ XtatNonX 
with internet access are known as 

IGate (Internet Gateway) nodes and are 

remarkably easy to set up. All we need is 

a receiver for 144.8MHz and a computer 

Raspberry Pi Explained – Update

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk

running software that can decode and 

process the APRS data. Once the data has 

been received by the IGate, it is passed 

to the APRS-IS network using a standard 

internet connection.

A few years ago, setting-up an IGate 

node required several items of kit, 

including a dedicated packet modem. 

However, those days are long past and it’s 

now easy to setup an IGate node with just 

an RTL-SDR dongle and a Pi Zero. This 

is possible because the entire operation 

can be handled in software and is a good 

e]amUQe oK the Uower and ܫe]NbNQNt^ 
oKKered b^ XoKtware defined radNo.

The setup I’ll describe here comprises 

a standard RTL-SDR dongle and 

a Raspberry Pi SBC (Single Board 

Computer). You can use any of the 

common dongles, but if you don’t 

already have one, it’s worth spending a 

QNttQe e]tra and bu^Nng one oK the 791�
SDR.COM V3 dongles. The RTL-SDR V3 

dongles are a big improvement over the 

cheap TV units for several reasons. The 

most important is their much-improved 

reference clock that is particularly helpful 

for VHF operation. This provides better 

tuning accuracy and frequency stability. 

Although I’m planning this project around 

a Pi Zero, you can use any of the Pi 

models, including that old Pi that you have 

in the shack drawer!

Those of you who’ve used the Pi for 

other Data Modes projects will know that 

the firXt thNng we normaQQ^ need NX an 
e]ternaQ :8' Xoundcard. .n thNX caXe Nt NX 
not required because we are going to pipe 

the digital audio stream from the receiver 

directly to the software Packet TNC 

(Terminal Node Controller). I’ve shown a 

block diagram of the setup in Fig. 5.

I’m using two software packages, the 

firXt NX rtQ�Xdr� whNch contaNnX the unN[erXaQ 
drivers and utilities required to use the 

RTL-SDR dongle as an SDR receiver. One 

of the included utilities is rtl_fm, which 

is a neat, command-line, program that 

enabQeX XUecNfic KreVuencNeX to be tuned 
and demodulated. The program was 

created wNth eKficNenc^ Nn mNnd� Xo Nt uXeX 
minimal resources, thus making it ideal 

Data Modes

Mike Richards G4WNC starts with his new 
book, but focuses this month on a cheap but 
cheerful APRS node.
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Data Modes
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for low powered systems such as the Pi 

Zero. For the packet radio element, I’m 

using Dire Wolf, which has become the 

go-to packet software application. You 

can use any of the Pi models but it must 

be network connected, either through 

Ethernet, a Wi-Fi dongle or the built-in Wi-

Fi. Once the project is complete, all you 

will need is the Pi, RTL-SDR dongle, 5V 

power supply, USB to microUSB cable 

and an antenna. However, for the setup 

stage, I suggest you connect a monitor, 

keyboard/mouse and a USB hub. 

Assuming you have the hardware to 

hand� QetѣX begNn NnXtaQQNng and confi gurNng 
the software. Although this can be loaded 

on to an e]NXtNng 7aXUbNan card� NtѣX better 
to start with a fresh Raspbian installation. 

I recommend downloading the new 

7aXUbNan .mager Krom� 
www.raspberrypi.org/downloads 

This is now the easiest way to install a 

new Pi image and is a customised version 

oK the *tcher dNXP burner. 9he benefi t 
of the New Pi imager is that it manages 

the image download, burns it to the SD 

card and [erNfi eX Nt. >ouѣQQ need an �,' 
microSD card or larger.

-ereѣX a XteU�b^�XteU guNde�
1. Download and install the Raspberry Pi 

Imager from the Raspberry Pi download 

XNte. >ou can do thNX on a 1Nnu]� <NndowX 
or macOS machines.

2. Insert your blank microSD card (8GB or 

more) into your computer

3. Open Raspberry Pi Imager, select 

(hooXe 48 and XeQect the fi rXt 7aXUbNan 
Pi Desktop

4. 2o[e to the centraQ bo] and na[Ngate 
to your microSD card. Take care to make 

sure you’ve selected the correct one 

becauXe other e]ternaQ drN[eX wNQQ Xhow 
up here.

5. 2o[e to the rNght�hand bo] and cQNcP 
the write button.

The Imager will now burn the image 

and [aQNdate Nt. 3e]t� ̂ ou can connect 
your keyboard, mouse and monitor, 

insert the microSD card and power up 

your Pi. Follow the Pi start-up wizard to 

select your country, connect to your Wi-Fi 

system and check for updates.

At this point, you should have a fully 

updated Pi that’s connected to your 

QocaQ <N�+N X^Xtem. 9he ne]t Xtage 
is to install the RTL-SDR and Packet 

software. If you’re using a Pi 2, 3 or 4, 

this is particularly simple because we 

can use the versions that are stored in 

the Pi repository. These are not the latest 

XoKtware [erXNonX� but the^ are fi ne Kor our 
purpose and make installation a breeze. 

The following single command line will 

NnXtaQQ both UrogramX�
sudo apt install -y rtl-sdr direwolf

Assuming this completes successfully, 

you need to reboot the Pi. Once the Pi is 

up and running again, we can run the rtl_

test command to test that the dongle is 

working correctly. Make sure the dongle 

is connected and run the following 

command�
rtl_test

This should produce an output similar 

to Fig. 6. You will probably see a single 

line saying lost at least nn bytes but that’s 

nothing to worry about. If all is well, the 

terminal will show no further output, 

which means that it is receiving samples 

wNthout error. 9o fi nNXh the teXt UreXX 
Ctl-C.

Fig. 1: Siglent SDG10�2X Խ 14.1MH_ sine wave 
at 0dBm. Fig. 2: Siglent SDG10�2X Խ 14.1MH_ 
sine wave at Խ20dBm. Fig. �: Siglent SDG10�2X 
Խ 14.1MH_ sine wave Խ20dBm 10kH_ span � 1H_ 
bandwidth. Fig. 4: FeelTech ��00 Խ 14.1MH_ sine 
wave Խ20dBm 5kH_ span � 1H_ bandwidth.
Fig. 5: .Gate node block diagram.
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Installing Dire Wolf on Pi-1 or 
Pi-Zero-W
Unfortunately, the Dire Wolf version held 

in the Pi repository doesn’t run properly 

on the early Pi’s, so we need to build the 

software from source. Fortunately, the 

author has made this an easy task. Here 

are the steps.

1. Open a terminal session (Ctl-Alt-T) and 

enter� cd c
2. *nter� gNt cQone
https://www.github.com/wb2osz/direwolf

3. <hen the downQoad comUQeteX� enter� 
cd direwolf

4. *nter� maPe
5. <hen that comUQeteX enter� Xudo maPe 
install

6. +NnaQQ^� enter� NnXtaQQ�conK
That completes the Dire Wolf 

installation!

4ur ne]t XteU NX to create a 
confi guratNon fi Qe Kor the )Nre <oQK 5acPet 
program. The normal way is to modify 

the e]NXtNng confi g fi Qe. -owe[er� Kor our 
limited use as a receive only IGate node, 

NtѣX eaXNer to create a cuXtom confi g fi Qe. 
'eKore ̂ ou create the fi Qe� ̂ ou wNQQ need 
the KoQQowNng NnKormatNon�

The station’s lat/lon in degrees 

and decimal minutes and your IGate 

UaXXcode. 9o get ̂ our UaXXcode� [NXNt�
https://apps.magicbug.co.uk/passcode

Enter your callsign and click Get 

Passcode.

-ere are the XteUX to create the confi g 
fi Qe�
1. Open a terminal session (Ctl-Alt-T)

2. *nter� cd c
3. *nter� nano aUrX.conK
4. 9hNX wNQQ oUen a new fi Qe where ̂ ou 
should enter the information from Fig. 7. 

Remember to use your own callsign, IGate 

password and lat/lon.

5. <hen ̂ ouѣ[e created the fi Qe� UreXX 
Ctl-X, followed by Y, then Enter to save and 

cQoXe the new fi Qe.
That’s completed all the preparation 

and we can start the IGate node by 

entering the following command in a 

termNnaQ XeXXNon�
rtl_fm -f 144.80M - |direwolf -c aprs.

conf -r 24000 -D 1 -

9he fi rXt Uart oK thNX command XtartX 
rtl_fm in FM mode with the frequency set 

to 144.8MHz. The pipe command | sends 

the output from rtl_fm to Direwolf, while 

the -c option forces Dire Wolf to use our 

cuXtom confi guratNon fi Qe. 9he �r oUtNon 
sets the audio sample rate and -D divides 

the sample rate by 1.

If you have problems, it is most likely 

to be a typo, so that’s where you should 

start with your troubleshooting. When 

the system is running you should be able 

to see your station on one of the APRS 

maps where it will be indicated as a black 

triangle with R in the centre.

3e]t month .ѣQQ fi nNXh oKK wNth a method 
of automatically starting the IGate at 

power-up.

Data Modes

Fig. �: T^pical output from rtlDtest.
Fig. 7: Details of the Dire Wolf confi guration fi le.
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Postponed Rallies
11th April 
MFARS SURPLUS SALE & RADIO MEET 
mfars.secretary@gmail.com
www.mfars.club 

12th April
RIPON RADIO RALLY 
d.cutter@ntlworld.com
www.g4sjm.co.uk

19th April 
WEST LONDON RADIO & 
ELECTRONICS SHOW (Kempton Rally)
New date: 15th November 2020 
info@radiofairs.co.uk   
www.radiofairs.co.uk 

7th  June
LOUGH ERNE RALLY 
www.learc.eu
www.nadars.org.uk

Cancelled Rallies
26th April 
ANDOVER RADIO CLUB RADIO 
& COMPUTER BOOT SALE
arac@arac.org.uk  
www.arac.org.uk  

2nd May 
CDXC CONVENTION, AGM & DINNER
Chris@G3SVL.com
www.cdxc.org.uk

8th May 
DARTMOOR RADIO CLUB RALLY 
2e0rph@gmail.com 

15th to 17th May
DAYTON HAMVENTION 2020
https://hamvention.org

28th June 
33RD NEWBURY RADIO RALLY 
www.nadars.org.uk/rally.asp
NewburyRally@nadars.org.uk

Unchanged
at the time of writing

April 26th (Sunday) 

CAMBRIDGE REPEATER GROUP 
RALLY: The event takes place at Foxton 

May 17th (Sunday) 
DUNSTABLE DOWNS NATIONAL 
AMATEUR RADIO CAR BOOT SALE: 
Stockwood Park, Luton LU1 4BQ: Due to 
the Coronavirus issue, this year’s event 
is contingent on the ongoing approval 
of the local council and Government 
guidance. 
www.ddrcbootsale.org

May 31st (Sunday)
DURHAM AND DISTRICT ARS RA-
DIO RALLY: The show is at the Bowburn 
Community Association, Durham Road, 
Bowburn, Co. Durham DH6 5AT Doors 
open 10.10 am to 2.30 am with disabled 
visitors gaining access at 10 am. Ad-
mittance is £2. There will be traders, a 
Bring-and-Buy, as well as an RSGB book-
stall and Special Interest Groups. Cater-
ing and a licensed bar are on site. 
07826 924 1192
dadars@gmx.com.

June 6th (Saturday) 
ROCHDALE & DISTRICT ARS SUM-
MER RALLY: The rally is at St Vincent de 
PaZlѣs� (aldersMa\ 7oad� off *denܪeld 
Road, Norden, Rochdale, OL12 7QR. 
Doors open to the public at 10.15 am, 
with disabled visitors gaining access 
15 minutes earlier. Admission is £2.50, 
under 12s go free. Pitches are £5 if you 
have your own table or £10 with a table 
provided. Refreshments are available.
0777 811 3333 
m0nvq@outlook.com

June 7th (Sunday) 
SPALDING DARS ANNUAL RALLY: 
The rally will take place at the Holbeach 
Community Sports Academy, Pennyhill 
Lane, Holbeach PE12 7PR. Doors are 
open at 9.30 am, and admittance is £3. 
The venue offers easy access from the 
A17, large area for boot traders, and a 
modern hall for indoor traders. Please 
note this is the same venue as last year. 
There will be a Car Boot Sale, RSGB 
Book Stall, Special Interest Groups and 
trade stands. Catering is available on 
sNte and tMere \Nll Ge a prN_e dra\�rafܫe. 
07754 619 701
rallysecretary@sdars.org.uk 

Village Hall, Hardman Road, Foxton, 
Cambridge CB22 6RN. Car parking is 
free. Doors open 9.30 am for public 
entry and 7.30 am for traders. Entry is 
£3. There will be a talk-in station. You 
will see traders a Bring-and-Buy and an 
RSGB bookstall. There will be a car boot 
sale area. Catering is available on site 
(burger van has been booked).
Lawrence M0LCM 

April 26th (Sunday) 
NARSA – NORTHERN AMATEUR RA-
DIO SOCIETIES ASSOCIATION EX-
HIBITION (BLACKPOOL RALLY): The 
NARSA (Blackpool) Rally will take place 
at its usual venue, The Norbreck Castle 
Exhibition Centre, Queens Promenade, 
Blackpool FY2 9AA. Doors open 10:30 
am (10:15 for disabled visitors). Free 
on-site parking. Admission £5 (under 
14’s free). Food and beverages availa-
ble. Usual traders, club- and special-in-
terest groups, and an RSGB book stand. 
There is also a construction-competi-
tion and a club stand competition.
01270 761 608 
dwilson@btinternet.com  
www.narsa.org.uk

May 3rd (Sunday) 
THORPE CAMP HAMFEST: The Ham-
fest is at the Thorpe Camp Visitor Cen-
tre, Tattershall Thorpe, LN4 4PL. Open 
for traders from 6.30 am and to the pub-
lic from 9 am. Entry is £4, with children 
under 12 going free. Car parking is avail-
able within the grounds. 
0795 665 4481

May 16th (Saturday)
READING DX MEETING: The Read-
ing International Radio Group meets 
from 2.30 to 5 pm in Room 3 at Reading 
International Solidarity Centre (RISC), 
35-39 London Street, Reading RG1 4PS. 
Meetings are an opportunity to get to-
gether for anyone interested in listening 
to broadcast stations from around the 
world on the short wave, medium wave 
and FM bands. All meetings include a 
well-researched talk and tea break. 
barraclough.mike@gmail.com 
www.bdxc.org.uk/diary.html

June 14th (Sunday) 
ASRA SCOTTISH RADIO AND ELEC-
TRONICS CONVENTION: The con-
vention is at GTG Glasgow, 1330 South 
Street, Glasgow G14 0BJ. Doors open 
from 10 am to 4 pm. There will be trad-
ers, an RSGB bookstall and talks on the 
day. Catering is available on site. 
www.asrarally.com 

June 14th (Sunday)
EAST SUFFOLK WIRELESS RALLY 
(IPSWICH RADIO RALLY): The 2020 
FDARS rally is at the Kirton Recreation 
Ground, Back Road, Kirton IP10 0PW 
(just off the A14). Doors open at 9.30 
am, and the entry fee for visitors is £2. 
The venue has free car parking. Trade 
tables cost from £10. There will be trade 
stands, a car boot sale, a bring-and-buy, 
special-interest groups, GB4SWR HF 
station, and an RSGB bookstall. Cater-
ing is available on site.
07710 046 846
www.eswr.org.uk 

June 14th (Sunday) 
JUNCTION 28 RADIO RALLY : The 
event is at the Alfreton Leisure Cen-
tre Bowls Hall, Church Street, Alfreton 
DE55 7BD. Promoted by South Norman-
ton Alfreton and District Amateur Radio 
Club. NB: This is not at club QTH. Doors 
are open 10.15 am (Traders 8 am). Ta-
bles are £12.00. Admission is £3.00. 
There will be around 100 tables, all in-
doors. Bar/ refreshments in hall and full 
café in the main sports centre. Dealers 
& private traders, RSGB stall, local and 
national clubs. New and used rigs, vin-
tage, antennas, components, spares, 
books and magazines. Full disabled ac-
cess, free parking and a meeting area. 
snadarcsec@gmail.com
www.snadarc.com 

20 JUNE 2020
BANGOR & DISTRICT ARS RALLY: 
The rally is at the Ballygilbert Presbyte-
rian Church Hall, Ballyrobert, Co Down 
BT19 1UM. The doors are open from  11 
am to 3.30 pm. Entrance fee is £3. More 
from Norman Newell by email to: 
normannewellgi3ymy@hotmail.com 

Rallies & Events

Rallies

Enter our competitions at www.radioenthusiast.co.uk/competitions

N.B.: Due to the Coronavirus situation, the Rallies calendar is dynamic at the moment, and there will be more 
cancellations and postponements. The information given here reflects the situation up to and including 27th March 
2020. Readers are advised to check carefully with the organisers of any rally or event, before setting out. The Radio 
Enthusiast website will have updates, please check here regularly: www.radioenthusiast.co.uk  

Plan your visits with our list of forthcoming events. Warners (Practical Wireless & RadioUser) will be attending events 
marked with an asterisk (*). Club secretaries/ event organisers: Please send full and accurate details of your events, 
affiliations and clubs as early as possible if you would like to be mentioned here: wiessala@hotmail.com 



68 PRACTICAL WIRELESS May 2020

M
any of the prosigns 

and abbreviations 

used in amateur radio 

communication originated 

in the formative years of the electric 

telegraph, long before the advent of 

wireless. Some of them have their origins 

in the landline codes while others, over the 

years, have been copied or amended from 

professional radiotelegraphy practice or 

specially devised for the hobby.

Back to 1844!
Several familiar abbreviations come from 

American Morse of 1844, Samuel F.B. 

Morse’s original professional code, Fig. 1, 

for example:

‘End of transmission’ AR (— — — — —) 

equates to the American Morse letters FN 

of 1844 (— — — / — —) run together to signify 

Ѣfi nNXhѣ.
‘End of work’ SK (— — — — — —) comes from 

the American Morse numerals 30 (— — — — — / 

——) meaning half past the hour, the end of 

a telegrapher’s shift.

‘And’ ES (— — — —) is the American Morse 

symbol for ampersand, & (— / — — —) and a long 

dash for zero is also the American Morse 

symbol for zero.

Other codes/abbreviations surviving 

from early American telegraphy include GM, 

‘Good morning’; GN ‘Good night’; 73, ‘Accept 

my compliments’; OK, ‘Alright’.

Other codes in present-day use also date 

back a long way:

Interrogation (?) — — —— —— — — and Dash 

(—) —— — — — —— come from Austro-German 

Morse, 1852, an early attempt by the 

Austro-German Telegraph Union to create 

an international version of the Morse code.

CT (commencing signal) — — — — —, AR

— — — — — and ‘Wait’ — — — — — were oKfi cNaQQ^ 
adopted for the original ITU International 

Morse Code of 1866.

K (invitation to transmit) — — — was 

adopted by the International Wireless 

Telegraph Convention 1906, effective 1908.

Fraction — — — — — Error — — — — — — — — and R 

(Received) — — — come from the International 

Radiotelegraph Convention 1912, effective 

1913.

Comma — — — — — — and Full stop — — —

Tony Smith G4FAI

g4fai@btinternet.com

— — — come from the International Radio 

Communications Regulations (Cairo 

revision 1938), effective 1939.

@ (commat) — — — — — — comes from 

ITU Recommendation ITU-RM (Morse), 

whNch XUecNfi ed .nternatNonaQ 2orXe code 

Prosigns and Abbreviations used 
in Amateur Radiotelegraphy

character set and transmitting procedures, 

effective May 3rd 2004.

Earliest Code Book
The earliest code book for Morse teleg-

raphy was The Secret Corresponding 

Tony Smith G4FAI describes the origins of 
many of the prosigns and abbreviations we use in 
Morse today.

1
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Vocabulary Adapted for use to Morse’s 

Electro-magnetic Telegraph, published by 

one of Samuel Morse’s partners, F.O.J. 

Smith, in 1845, Fig. 2. This was a dictionary 

of several thousand words allocated num-

bers within lettered groups, together with 

a short list of numbered phrases intend-

ed mainly for messages between telegra-

phists, such as:

20 — Write (ie. send) more slowly, 21 —

Write more rapidly, 22 — Separate your let-

ters more, 23 — Separate your words more, 

51 — Your letters are not accurately made. 

There are Q-code equivalents of 20 and 21 

still in use today, namely, QRS and QRQ, and 

there are occasions when equivalents of 

22, 23 and 51 would also be quite useful!

International Codes
Following the invention of wireless telegra-

phy, international conferences were held to 

decide on codes and practices for maritime 

use, including the safety of life at sea. A 

preliminary Wireless Telegraph Conference 

in Berlin in 1903 recommended that, as far 

as possible, the provisions of the existing 

International Telegraph Regulations, dating 

from 1875 should be applicable to trans-

missions by wireless, including the use 

of International Morse code in both land-

based and wireless international telegra-

phy.

The subsequent Wireless Telegraph 

(on[entNon oK ����� aQXo Nn 'erQNn� ratNfi ed 
this recommendation and created its own 

Convention and Annexed Regulations, in-

cluding the adoption of the SOS distress 

signal, effective internationally from July 

1st 1908. Other signals recommended for 

maritime use were:

Do you wish to use the International 

Signal Code? (PRB)*

Invitation to transmit (K) — — —

Begin transmission (CT) — — — — —

End of transmission (AR) — — — — —

Interrogation (?) — — — — — —

End of work (VA) — — — — — —

Most of which had earlier origins as ex-

plained above.

RA-RZ and SA-SE codes, with English and 

French equivalent meanings, were used 

for communication between British and 

French ships and coastal stations before 

1912 but were superseded by the Q-code. 

9wo oK the codeX had XuUerfi cNaQ QNnPX wNth 
the 6�codeX� nameQ^� 7& Խ <hat XtatNon NX 

correXUondNng$ 
67& Խ <hat NX the name 
oK ̂ our XtatNon$� &nd 7' Խ &t what dNXtance 
are ̂ ou Krom m^ XtatNon$ 
67' Խ -ow Kar 
are you from my station?) but there was no 

other similarity.

(*The International Code of Signals for 

Mariners containing 70,000 signals was 

published by the British Board of Trade in 

1857, with each signal related to a particu-

lar phrase or message. It was published in 

nine languages, in each of which the mean-

ing of a particular code was the same to 

facilitate communication between ships of 

different nationalities. A much later version, 

in 1969, brought together in a single volume 

all signals suitable for all types of maritime 

and aviation communication, by sound, 

visual signals, radiotelephony and radiote-

legraphy.)

Contradictions
Although the new Convention came into 

effect on July 1st 1908, each government 

participating was required to ratify it be-

fore it was applicable to its own country. 

Due to bureaucratic or other delays, not all 

countries did this before the effective date. 

(onXeVuentQ^� Nn Xome the oKfi cNaQ NmUQe�
mentation date was later than that speci-

fi ed b^ the (on[entNon. &ddNtNonaQQ^� oQd 
practices continued for several years as 

was evidenced when the Titanic sent both 

CQD (the old distress signal) and the new 

SOS in 1912.

By way of contradiction, some countries 

used particular signals well before they 

were agreed internationally as shown on 

the 'rNtNXh 5oXt 4Kfi ce 9eQegraUhX NnXtruc�
tion card of 1899, illustrated, Fig. 3. For 

example, a fraction bar is shown as — — — —

— and Error (Rub out) is shown as — — — — — — — —

both of which were not agreed internation-

ally until 1912.

A full stop is shown as — — — — — — but 

this wasn’t agreed internationally until 

1929, and, even stranger, ‘Wait’ is shown as 

— — — — — — even though it was previously 

agreed internationally as — — — — — in 1866!

SOS
Radio amateurs know that SOS is the inter-

national distress signal and over the years 

a number have heard it sent by vessels in 

distress and have reported it to the appro-

priate authorities to help initiate rescue op-

erations.

Before SOS was adopted internation-

ally, from February 1st 1904, all ships with 

Marconi wireless equipment used CQD as 

a distress signal, meaning “CQ all Stations, 

Distress”. At the 1903 W/T Conference Italy 

recommended SSSDDD as D had previous-

ly been used internationally as a distress 

signal, but this recommendation was not 

adopted.

At the 1906 Convention, the American 

distress signal NC, “I am in distress and re-

quire immediate assistance”, was also con-

sidered but not adopted, although it was 

(and still is) retained as a distress signal 

in the International Code of Signals. From 

April 1st 1905 German ships had been us-

ing SOS (known as Notzeichen), and this 

[erXNon waX fi naQQ^ adoUted aX the Nnterna�
tional distress signal.

Q-Code
9he 6�codeX were ratNfi ed b^ the 
International Radiotelegraph Convention, 

London, 1912, effective July 1st 1913 

and were intended for international 

communication between ships at sea and 

coastal stations. The original list contained 

49 Q-codes, together with four extra 

signals, namely, CQ, TR, ! (exclamation) and 

PRB, the intended meanings of which can 

be seen in the table, Fig. 4.

9he QNXt waX e]Uanded and�or modNfi ed 
by later Conventions and divided into 

sections; QRA-QVZ was applicable to all 

services, QAA-QNZ was reserved for the 

aeronautical services and QOA-QQZ for the 

maritime services.

Of all the Q-codes, only a handful are in 

regular amateur use, including QRL, QRM, 

QRN, QRO, QRP, QRS, QRT, QRU, QRX, QRZ, 

68'� 680� 681� 684� 68> and 69-� moXt 
of which are also used (incorrectly!) in 

amateur radiotelephony.

& number oK them ha[e been modNfi ed 
or XNmUQNfi ed Kor the amateur Xer[Nce� e.g. 
671 Խ Ѧ&re ̂ ou buX^ѧ haX been changed to 
Ѧ.X thNX KreVuenc^ Nn uXe$ѧ  679 Խ Ѧ8haQQ . 
XtoU XendNng$ѧ " Ѧ. am cQoXNng downѧ  67= 
Խ Ѧ<hen wNQQ ̂ ou caQQ me agaNn$ѧ " Ѧ8tand 
b^ѧ  and 684 Խ Ѧ(an ̂ ou communNcate wNth 

2

Fig. 1: The original American Morse code.

Fig. 2: The earliest codebook for Morse 

telegraphy,1845.

Fig. �: Post 4ffi ce Morse Learnerѣs Card 1899.
Fig. 4: The fi rst 6-Code, 1912.
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Ѱ dNrect 
or b^ reQa^�$ѧ " Ѧ&mateur radNo 
contactѧ.

Amateur QN code
A variation of the Q-code, the QN signals, 

running from QNA to QNZ, were created 

by the American Amateur Radio Relay 

League (ARRL) in 1939 for exclusive use 

on amateur (< thNrd Uart^ traKfi c netX. 
Although used by amateur operators these 

codes are not intended for use in casual 

amateur conversations. Examples are: QNC 

Խ Ѧ&QQ net XtatNonX coU^ѧ  63/ Խ Ѧ(an ̂ ou 
coU^ me$ѧ  63: Խ Ѧ9he net haX traKfi c Kor 
^ou. 8tand b^.ѧ

These are within the Aeronautical code 

range QAA-QNZ but, after consultation with 

the Federal Communications Commission 

(FCC) at the time, it was agreed that no 

dNKfi cuQt^ couQd be KoreXeen aX Qong aX the 
codes continued to be used only in amateur 

nets.

Informal Abbreviations
Apart from those previously mentioned, 

the origins of informal abbreviations used 

b^ amateurX are QeXX eaXNQ^ NdentNfi ed. 
Many have been copied or adapted from 

professional use. Others have been 

created by amateurs themselves. There 

are long lists in amateur handbooks and 

instruction manuals, and equivalents have 

been produced in many countries, making 

them potentially a useful international 

language.

Doubtless there are some amateurs 

who have an extensive knowledge of 

them, maybe more so in the past, but 

many amateurs today probably only use 

a handful of them. This results in ‘rubber 

stamp’ QSOs with a very limited exchange 

of information, e.g. RST 599, NAME 

/4-3� 69- 143)43� 7., +9���3)� 5<7 
5 WATTS, ANT W3EDP, and maybe WX 

RAIN, TEMP 15C. Sometimes much less. 

Two overs if you are lucky and then, TKS 

684 42 
or )7 >1�� �� 
or ���� ,1� -5* 
CUAGN, AR, VA. And it’s all over. Two to 

fi [e mNnuteX� deUendNng on content and 
the speed of the operators.

9hNX NX fi ne Kor begNnnerX and Nt doeX 
facilitate limited communication with 

other amateurs who don’t speak English 

[er^ weQQ. -owe[er� the UotentNaQ NX there 
for longer and more enjoyable exchanges, 

particularly in present conditions when 

contacts using manually sent Morse are 

becoming less frequent. 

Still Flying the Flag
Amateur radio is the last bastion of 

radiotelegraphy and it has a rich heritage 

of historical abbreviations, codes and 

prosigns to facilitate useful communication 

between national and international 

stations. Professional radiotelegraphy is 

long gone. The military no longer use it as a 

regular means of communication, maritime 

oUeratNonX oKfi cNaQQ^ ceaXed Nn ����� but 
amateur radNo NX XtNQQ ܫ ^Nng the ܫ ag Kor 
Morse. It is an amazing fact that within 

today’s high-tech amateur radio operations 

there are still surviving communication 

codeX and abbre[NatNonX that were fi rXt 
used 175 years ago!

3 4
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T
he basic ‘tool’ that professionals 

and researchers use to study 

the ionosphere is known as 

the Ionosonde. It was invented 

almost 100 years ago, so needless to 

say the equipment has changed over the 

course of time. 

The Basics
Layers of ionised gases from about 80km 

to over 500km above Earth’s surface – 

collectively called the Ionosphere – can 

refract High Frequency radio waves back to 

Earth. The reason these gases are ionised, 

i.e have an electric charge, is because of 

action by radiation from the Sun. The level 

of ionisation is not uniform across the 

height of the ionosphere, across the globe 

or constant in nature. This means High 

Frequency radio propagation is constantly 

changing, which makes it an extremely 

interesting subject for scientists to study. 

One of the basic terms used when 

looking at the ionosphere is Critical 

Frequency, which is the frequency above 

which the ionosphere does not return a 

signal. This is one of the important things 

ionosondes look at. 

An ionosonde works by transmitting 

a XNgnaQ and QNXtenNng Kor Nt� to fi nd out NK 
it is returned by the ionosphere above it. 

The longer it takes for a signal to return, 

assuming any signal at all is returned, the 

further away (i.e. higher up) the ionosphere 

must have been that returned it. 

The speed of light – and of radio 

waves – is 300,000km per second. This 

equates to 300km per millisecond, so if a 

transmitted signal takes one millisecond to 

return, it means that it was returned from a 

height of 150km. The total path length was 

300km, 150km up and 150km back down. 

The Basic System
Basically, there are six components to an 

ionosonde:

The transmitter
Designed to work over a wide range of HF 

frequencies, with no need to be re-tuned 

when it changes frequency. 

The transmit antenna
Designed to work across a wide range of 

frequencies and radiate a lot of its signal 

straight upwards, so it certainly wouldn’t be 

the kind of antenna that would be used for 

long distance working.

Steve White G3ZVW

practicalwireless@warnersgroup.co.uk

The receiver
Linked to the transmitter, so that it is 

always listening to the frequency that the 

transmitter is operating on.

The receive antenna
Broadband, so useful on a wide range of 

frequencies. A typical ionosonde receive 

antenna is shown in Fig. 1.

Control 
A timed control system, to simultaneously 

control the transmit and receive 

frequencies, switch them on/off, etc.

Data gathering
A means of recording what the ionosonde’s 

receiver hears. These days it will also 

be linked to the internet in some way, so 

abQe to Xend recordX to ma^be a XcNentNfi c 
institute.

How Ionosondes Work
.onoXondeX do not tranXmNt on fi ]ed 
frequencies. Instead, each ionosonde 

– and there are lots of them around the 

world running all the time – constantly 

changes frequency. They transmit a plain 

carrier wave and by convention start low 

Ionosondes

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk

in frequency and move steadily higher, 

in a continuous sweep. Ionosondes 

are often called Chirp Transmitters or 

Chirp Sounders (the word ‘sounder’ 

being because the equipment is taking 

‘soundings’). That said, if you are listening 

on SSB and an Ionosonde sweeps past 

the frequency you are listening to, it does 

sound like a chirp.

Not all ionosondes make the same 

sweep of frequencies. Some start below 

1MHz, while others start above it. Some 

stop at maybe 10MHz, while others will go 

higher in frequency, especially at times of 

high solar activity.

The start of a sweep is accurately 

timed, these days by GPS. The data that is 

gathered during a sweep (which takes a 

couple of minutes) is used to produce an 

Ionogram – a pictorial representation of 

the ionosphere. There are two ionosondes 

in England, but in the paragraphs that 

follow I will show some cropped ionograms 

from the Dourbes ionosonde in Belgium. 

They were taken at different times of the 

day and show clearly how propagation 

changed. If you look at the online 

ionograms you will see they have data 

appended, but I want to keep this as simple 

as possible.

Interpreting the Data
In the illustrations that follow, which were 

all captured on the same day, please just 

concentrate on the red reܫ ectNonX. 9heXe 
are the ѢnormaQѣ reܫ ectNonX. 9he green re�
 ectNonX and ܫectNonX are e]traordNnar^ re ܫ
the black wavy lines are the computed elec-

tron density, both of which are beyond the 

scope of this feature.

The plot of Fig. 2 was captured at 

1325UTC. The Sun is just past its highest 

at this time, so it is roughly the time of day 

when the ionosphere will be at its stron-

geXt. 9he bQue o[aQ XhowX reܫ ectNonX Krom 
the E Layer and at this time of day they are 

good and strong. The black oval shows re-

 ectNonX Krom the +� 1a^er� NtX baXe heNght ܫ
at this time being 170km. The highest layer 

is the F2 Layer. It is shown in the red oval. 

.n thNX fi gure the (rNtNcaQ +reVuenc^ oK the 
F2 Layer (where the red trace sweeps sud-

Making Waves

Steve White G3ZVW looks at how professional 
HF radio users study and measure the 
ionosphere.
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denly upwards) is 5.1MHz, with the lowest 

reܫ ectNonX comNng Krom ���Pm. &bo[e 
the F Layer, and shown in the green oval, 

are ѢghoXt reܫ ectNonXѣ. 9heXe are cauXed 
by signals from the ionosonde’s transmit-

ter bouncing back from the ionosphere, hit-

ting the ground, going back up and being 

reܫ ected bacP to ground a Xecond tNme. &X 
+Ng. � XhowX� the ghoXt reܫ ectNonX aUUear 
to be coming from a height of 640km, dou-

ble the height of the real F2 Layer. 

Fig. 3 was captured at 1855UTC. By twi-

light the ionosphere has weakened and 

conditions have changed dramatically. 

Compare the blue oval to the correspond-

ing one in Fig. 2 and you will see that re-

 ectNonX Krom the * 1a^er are now much ܫ
weaker. The E Layer has also moved high-

er, from 100km to 120km. By twilight the 

F1 and F2 layers have combined into one, 

which they always do at night. The bottom 

of the F Layer is at 225km, i.e. between 

the heights of the F1 and F2 Layers in Fig. 

2. The Critical Frequency has dropped to 

3.75MHz. In Fig. 3 you can easily see not 

only a double bounce ‘ghost’ in the green 

oval, but a treble bounce ‘ghost’ in the dot-

ted green oval. Naturally they appear at 

double and treble the heights of the real F 

Layer.

Fig. 4 was captured at 2310UTC. By 

night the ionosphere has weakened still 

more. The blue oval that shows E Layer 

reܫ ectNonX NX now comUQeteQ^ emUt^. 
Gases at the height of the E Layer are no 

Qonger XuKfi cNentQ^ NonNXed to return an^ 
signals at all. Essentially, the E Layer has 

gone for the night. It’ll be back at sunrise. 

The F Layer shown in the black oval has 

moved to 255km, a bit higher than it was at 

twNQNght. .t haX aQXo XNgnNfi cantQ^ weaPened. 
Even so there is still a double bounce ghost 

reܫ ectNon� aQthough much weaPer than Nt 
was in Fig. 3. The Critical Frequency has 

dropped further, to a little over 3MHz.

During times of high solar activity 

reܫ ectNonX Krom the NonoXUhere wouQd 
go higher in frequency, i.e. they would be 

stretched out to the right in the ionograms. 

At the current point in the Solar Cycle the 

Critical Frequencies – the frequencies at 

which the various layers of the ionosphere 

cease to return a signal – are very low. 

Modern Ionosondes
Solid-state equipment, of course, with 

some of them being able to give an 

indication of the ionosphere not just above 

but also in various directions. So-called 

Digisondes are complex and beyond the 

scope of a series such as this, which is 

aimed squarely at people who know little 

about propagation, rather than those who 

know almost everything. 

Summing Up
In times gone by, not many hobby radio 

enthusiasts would have seen an ionogram 

and few of us would have known how to 

interpret one if we did. The internet has 

changed all that. Not only are there near 

real-time ionograms that we can view 

freely, they have information appended 

whNch gN[eX uX KactX and fi gureX. 
Also, there are web pages devoted to 

understanding them. Lucky us! 

Fig. 1: A typical 

ionosonde receive 

antenna, crossed 

magnetic loops. 

There is usually an 

array of them.

Fig. 2: Early

afternoon ionogram.

Fig. 3: Evening 

ionogram.

Fig. 4: Late

night ionogram. 
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Letters

Science Museum

Dear Don,

I read with interest the letter (April) from 

Geoff Voller G3JUL – now I know who to 

blame for my lifelong interest in amateur 

radio and my career in electronics!

When I was a young teenager (early 

1960s) I haunted the Science Museum in 

London throughout my school holidays. 

Easy to take a train from my home to South 

Kensington and there I was in the heart of 

museum land. The major attraction for me 

was GB2SM – I was there watching and 

listening whenever it was on the air. All I 

ever wanted was to become licensed and 

communicate with the world. All that lovely 

equipment with the curved console and the 

Labgear (?) rack-mounted transmitter was 

the stuff of teenage dreams (well almost).

The loss of the amateur radio station 

was, to my mind, a very short-sighted 

action by the museum authorities. I visited 

recently and the only real sign of the old 

days of amateur radio was the Morse key 

(very badly adjusted until somebody I 

know tweaked it) on a display of why clock 

time was made universal over the railways.

Oh, the memories of youth – but I will 

always be grateful to those who operated 

that station – it led to my degree and a 

lifelong interest in amateur radio.

Thank you G3JUL and all the others who 

operated there.

Barry Horning GM4TOE

Banff, Aberdeenshire

Prefix Confusion
Dear Don, 

Regarding letter in the April 2020 edition 

about 5refi] (onKuXNon.
I understand that new issues of the 

M5 (+) 2 Full Licence callsign is reserved 

Kor Kormer 2arNne 7adNo 4KficerX who 
held the advanced Professional Licence 

eNther 52,� or reUQacement 27,(� whNch 
required fault-free Morse at 20WPM 

and technical and telecommunications 

knowledge to a much higher level than the 

current +uQQ 1Ncence e]am.
Greg White, 

Birmingham

(Editor’s comment: Thanks Greg, I wasn’t 

aware of that but see also this month’s 

News pages regarding the issue of 

callsigns with two-letter suffixes.)

Electronics Books
Dear Don,

Referring to Barrie Eggleton’s letter in the 

latest (April) PW, I share his concern that 

messing about with electronics these days 

is not really served by books, particularly 

catering for the younger reader. However, I 

believe that all is not lost. I have a number 

of old radio books by Gilbert Davey and 

others, and these can still be found by 

trawling second-hand book websites. Also, 

and for electronics generally, how about 

the e]ceQQent range oK booPX b^ 'ernard 
Babani Publishers? Although many are 

probably out of print, there are loads listed 

in second-hand booksellers websites. 

Many of the components required will be 

old fashioned but can still be obtained. A 

Qot oK Kun couQd be had Nn actuaQQ^ findNng 
the books and the components, and the 

eXtabQNXhment oK a ѢOunP bo]ѣ� aX a reXuQt� 
Happy days!

Guy Howard M0ISK

Kettering, Northants

(Editor’s comment: Thanks for your Letter 

Guy. You’re right of course although his 
point is well-made − nothing obvious 
currently in print.)

Bruneval et al
Dear Don,

On reading your piece in the April issue of 

PW I was surprised to learn that you had 

not come across the story of the Bruneval 

raid.

If you would like to read more about 

Bruneval, Peenemunde and many more 

actions, naming the people involved, the 

process of organising these raids from 

the Xtart to the finNXh oK the war� and 
the constant need for new technology I 

suggest you get a hold of the book:

Most Secret War by RV Jones, ISBN 0 

241 89746 7.

Your Letters
It covers radio, radar and the beams 

used by the enemy to drop bombs on 

Britain. I have read many books on the 

subject but this one outshines them all. 

I bought a second-hand copy from eBay 

for £4 just a few weeks ago. There are lots 

available.

Alex Blyth GM4TAL

Longniddry, E. Lothian

Roger Bip
Dear Don,

I agree with Jorge EA4EO that the use 

of End of Transmission (EOT) tones in 

general amateur radio communications 

is both undesirable and a poor substitute 

for observing correct voice procedure, 

something that sadly we amateurs are 

generally not very good at. 

Having operated military and marine 

radio systems from HF to UHF, the 

importance of using correct voice 

procedure, which included using callsigns, 

standard NATO phonetics and announcing 

end of transmission, was paramount to 

ensuring that information was passed 

accurateQ^ and eKficNentQ^ and that netX 
remained orderly – and with not an EOT 

ѢbeeUѣ to be heard� 
I listen regularly to 80m and 40m while 

working on bench projects and although 

moXt traKfic NX generaQQ^ weQQ Xtructured Nt 
is evident that there is no standard voice 

procedure in place and being taught for 

amateur radio. Guidelines are published, 

notably by bodies such as the RSGB, but 

theXe KaQQ Xhort oK definNng the Pe^ wordX 
and templates that could form a standard 

ѢwraUUerѣ Kor [oNce communNcatNonX. 8uch 
a construct need not be complicated or 

cumbersome to use and would certainly 

not detract from the enjoyment of that 

rare contact or the camaraderie of a 

local net. However, it would improve 

communNcatNonX ܫow� UartNcuQarQ^ 
under dNKficuQt cNrcumXtanceX� and moXt 
importantly to anyone listening to our 

bands, present us as the highly skilled 

and capable band of enthusiasts that we 

are. <Nth a Kew UoXXNbQe e]ceUtNonX� Xuch 
as weak signal VHF/UHF operation and 

Send your letters to: Practical Wireless Letters, Warners Group Publications plc West Street, Bourne, Lincs PE10 9PH 
E-mail: practicalwireless@warnersgroup.co.uk
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1960s Apollo spacesuit VOX systems, my 

[New NX that *49 toneX beQong firmQ^ Nn the 
worQd oK (' aQongXNde echo mNcroUhoneX 
and XeQK�NQQumNnatNng heQNcaQ whNUX. (ome 
on� weѣre better than thNX�
Ron Taylor G4GXO

Penrith

Starter Books
Dear Don,

9he reVueXt Kor heQU findNng booPX on 
basic electronics (Barrie Eggleton, April 

Letters� XeemX to Qea[e a ѢbQacP hoQeѣ Kor 
such an important subject. I recommend 

Electronics for Dummies as a starter. It 

XoundX beQNttQNng but Nt got a XN]�^ear oQd 
neighbour on the right track to university. 

'eware� . thNnP . Nnܫuenced thNX Qad when 
he was only three years old. I built him a 

ѢmeeU ў maaUѣ XNren Kor hNX (hrNXtmaX 
UoQNce car. 9hatѣX another booP to QooP Kor� 
How to upset a housing estate! 

On another subject, oops! Jorge Dorvier 

EA4EO haX raNXed the Ѣ'NUѣ XubOect. . added 
a ѢbNUѣ to m^ 97���� on 88' onQ^. 9he 
^ear the^ came on the marPet Խ too man^ 
blown fuses ago to remember! There were 

several comments about its value under 

Uoor condNtNonX. 5erhaUX . waX the firXt 
ѢbNUUerѣ. 8orr^ Խ . wouQd now conXNder Nt 
detrimental to sanity. Imagine a 14MHz 

pile-up!

Mike Cooper ex. G8JOJ

Tuners

Dear Don,

I am considering resurrecting my interest 

in amateur radio. However, due to the 

QNmNtatNonX oK m^ hNgh rNXe ܫat� . wouQd 
need to use a loop antenna probably 

hanging situated on my balcony. 

These I can make myself. My problem 

is the tuner. Some tuner manufacturers 

maPe tunerX XUecNficaQQ^ Kor QooU antennaX� 

but an article from the RSGB caught my 

interest. It referred to stealth antennas 

and it would seem that all I need to make 

a tuner is two, possibly three, variable 

capacitors.

This leads me to believe that a normal 

tuner wouQd XuKfice� unQeXX . made m^ own� 
and that the tuners advertised for loops 

are OuXt there to e]tract more caXh than 
necessary from my wallet.

Gareth Drinkwater 2E0NCP

Swindon

(Editor’s comment: Thanks Gareth and, yes, 

tuners need not be complex. Most consist 
of maybe a couple of variable capacitors 
and a coil, depending on what it is being 

matched. There are many designs available 
on the internet and in the books. The only 
issue with small loops is that they are 

generally hi-Q and voltages can be high, 
especially if running higher power levels. I 
feel an article coming on ….)

Amateur Radio Clubs 
as Hubs in a 
Rural Setting
Amateur Radio Clubs in the Somerset Area are 

being invited by MidSomerset Amateur Radio 

Club to take part in a local day conference later 

tMNs year to ܪnd \ays of sZpportNnL eaHM otMer� 
HonneHtNnL Getter \NtM otMers Nn a rZral settNnL� 
and Lro\NnL tMe MoGGy.
7NHMard ,�//P� one of tMe orLanNsers� saNd� 
Ѧ.nHreasNnL aLe� deHlNnNnL ReRGersMNp� and 
apparent Nrrele[anHe donѣt Ma[e to deܪne 
aRateZr radNo. BZt \e do need to HManLe tMe 
\ay \e HonneHt \NtM eaHM otMer and \NtM 
Nnterested LroZps Nf \e are to Malt tMe deHlNne.ѧ
The Chairmen of 17 amateur radio clubs in the 

Somerset area have been invited to discuss 

tMe proposal \NtM tMeNr ReRGers. 7NHMard saNd� 
“We’ve already had great support from Clubs 

as far apart as ,lastonGZry and *]eter� and tMe 
loHal 7S,B reps Ma[e offered soRe e]HNtNnL 
ne\ tMNnkNnL. 9Me Ndea of (lZGs as Ѣ-ZGsѣ Nn 
a \Nder net\ork Ns one Ndea tMat \e \Nll Ge 
e]plorNnLѧ.
+or Rore NnforRatNon� Lo to tMe \eGsNte Gelo\� 
\Mere yoZ Han do\nload tMe proposal letters 
and otMer HonferenHe NnforRatNon�
\\\.\esse]MaR.Ho.Zk

Radio 
Round-up

National Science 
Week Demonstrations
Norfolk Amateur Radio Club (NARC) took part in 

3atNonal SHNenHe <eek tMNs year \NtM a dNsplay 
and radNo deRonstratNons at 3or\NHM (3S 
SHMool� \Mere 3&7( Reets e[ery <ednesday.
The school’s Super Science Saturday featured 

a \Mole Most of dNfferent e[ents and 3&7( 
\as only too Mappy to assNst. (3S \as one 
of tMe sHMools tMat Rade an .SS HontaHt \NtM 
astronaZt 9NR Peake.
Sonny M0SYW and Steve G0KYA put on a 

deRonstratNon -+ statNon ZsNnL tMe HlZG Hall 
,�&73 
&RateZr 7adNo 3orfolk�� \MNle /aRes 
M0UKS and James G7PQF put on a display of 

�R &P7S and Nts applNHatNons.
3&7( also deRonstrated a +le] 2aestro� \MNHM 

\as HonneHted [Na tMe Nnternet to 2alHolR 
,�P)-ѣs MoRe -+ statNon� sMo\NnL Mo\ 
aRateZr radNo Mas Ro[ed \NtM tMe tNRes.
/oMn ,oldsRNtM 26/&U� \Mo rZns 3&7(ѣs 
BrNLMt Sparks aHtN[NtNes for yoZnLsters� also 
sMo\ed a \Nde ranLe of NnteraHtN[e eleHtronNH 
proOeHts� NnHlZdNnL a radNo-Hontrolled dNLLer and 
a lNne-follo\NnL roGot� one of tMe proOeHts tMe 
BrNLMt Sparks Mad GZNlt.
)a[Nd ,�U7P and 9aRRy sMo\ed eleHtronNH 
HonstrZHtNon� \MNle SaR 
one of tMe HlZGѣs 
ne\ BrNLMt Sparks� GZNlt a RedNZR \a[e�+2 
radNo froR a kNt ў HoRplete \NtM NnstrZHtNons Nn 
Chinese!

(ontaHt \as also Rade \NtM 3or\NHMѣs t\Nn 
City of Koblenz in Germany on 40m in a regular 

RontMly net. 4tMer -+ HontaHts \ere Rade \NtM 
(anada� 2alta� S\Nt_erland and 3or\ay ZsNnL 
SSB and (<.

Enter our competitions at www.radioenthusiast.co.uk/competitions
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T
his is a stereo VU (Volume Unit) 

or Peak Programme Meter (PPM) 

drive module, which can also be 

used for receiver S-meters, as 

they are fairly similarly scaled although 

not Xo UrecNXeQ^ defi ned 
currentQ^ 
showing on eBay for £6.33, labelled ‘Dual 

8tereo ;: 2eter )rN[er 'oard &mUQNfi er 
DB Audio Level AC 12V’). VU and PPM 

meters were introduced just before WWII, 

in America and Britain respectively. PPM 

relied upon the ballistics of the meter, and 

VU could be used with almost any moving 

coil meter.

For an in-depth look at both, see the 

excellent Elliot Sound Products pages on 

the matter, from the viewpoint of an audio 

recording engineer. See also the Don-

Audio site (search for ‘Vintage Meters’).

https://sound-au.com

www.don-audio.com 

The driver module uses a BA 6138 IC, 

which incorporates a compression circuit 

and a Mute pin, Pin 1. If required, connect 

a switch between pins 1 and 9. The IC will 

also drive LED displays. My example, with 

the PCB marked KD-7319, works well, with 

a delay/hold of about half a second and 

good fi deQNt^� Fig. 1.

Modulation Depth
The BBC modulation depth on AM 

(Amplitude Modulation) is normally 

about to 30%, (100% for a maximum of 

ten minutes, continuous 80%) for English 

male speech. Commercial radio is more 

often modulated to 40%. Radio amateurs 

generally strive (on AM) for close to 100% 

because this aids reception in weak 

signal conditions. These meters help to 

avoid exceeding the studio or transmitter 

technical limits. Positive-going signals 

can be over-modulated to 20% but 

negative going is not possible, says my 

source. Well, in fact, it is possible, but it 

generates huge interference because the 

carrier is cut, then reinstated, every cycle. 

(Pinch off) BBC calibration is performed at 

440Hz with 70% modulation, and the ‘pips’ 

are also 70% modulated.

Possible Uses
Why should we use a stereo module? Well, 

if you are using diversity reception (two 

receivers on different frequencies, or with 

Geoff Theasby G8BMI

geofftheasby@gmail.com

different antennas), then you can compare 

results more easily. Likewise, if you are 

working a station crossband, it could be 

informative. Or, readers could just use one 

channel, and luxuriate in the knowledge 

that there is a spare. My PPM by Ernest 

Turner, marked Model 325 1%, has a 

VU/PPM/S-Meter Module

wirewound shunt within, or it looks like one, 

but not a rectNfi er� aX Xome ha[e� Fig. 2. 

I have also encountered loudness 

meters, less relevant for amateurs, but 

that’s a matter for another day. 

https://tinyurl.com/ql49art

https://tinyurl.com/rqe7hcn

Geoff Theasby G8BMI draws our attention to a 
cheap VU meter that can be used for monitoring 
amplitude-modulated audio.

Fig. 1: The module.

Fig. 2: House of the 

Rising Sun on a PPM 

(Shades of Monty 

Python).

2

1
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Wanted
VINTAGE FIREWORK COLLECTOR.

Do not light the blue touch paper and 
burn British Heritage, private collector 
will pay cash and collect from any-
where, licensed explosive storage. 
Call Tony on 07956 506300

For Sale
USB CAT, CI-V & Programming cables. 
Control & program your rig from your 
PC – log-ging, satellite tracking etc. 
SiLabs CP2102 or FTDI chipset for 
guaranteed reliability. For these and 
more great items go to technofi x.uk
or www.technofi x.co.uk

Wanted
CTCSS ENCODER AND DECODER 
KITS. DTMF kits and modules. Pic 
development kits. https://cstech.co.uk

Antennas
G4TPH MAGLOOPS Remote tune and 
manual tune models. 40m through 
10m, 100 Watts, SSB. See PW review 
on website. Details at www.g4tph.com

Repairs
REPAIRS TO RECEIVERS, TRANS-
MITTERS ETC. New/old, valve/
transistor. Call 07903 023437 for 
details. Web: www.kent-rigs.co.uk

Valves
VALVES & ALLIED COMPONENTS

in stock Ring for free list. Valves/ 
books/magazines wanted.
Geoff Davies (Radio). 
Telephone: 01788 574774

Mid Glamorgan

SANDPIPER 
AERIAL 

TECHNOLOGY
Unit 5, Enterprise House

Cwmbach Industrial Estate, Aberdare

Mid Glamorgan CF44 0AE

Tel: (01685) 870425 Fax:(01685) 876104

A full range of transmitting & receiving antennas 
available for the amateur commercial market.

www.sandpiperaerials.co.uk
e-mail: sales@sandpiperaerials.co.uk

Scotland Somerset

LINDARS RADIOS
ʻA Modern Company With 

Old Fashioned Valuesʼ

USED AMATEUR 
RADIO EQUIPMENT 

PURCHASED AND SOLD
www.AmateurRadioSales.co.uk

01935 474265

Specialist Dealers

For Sale
WOUXUN KG-UV9D(plus) Limited 
Edition pack. Original box, all complete 
and almost unused. Some repeaters 
put into memories. Cheap at £90 but no 
offers. Collection preferred but can post 
for £12.00 extra.
Phone David (G8FMX) 01775 841877
Nr Spalding, South Lincs.

HEATHKIT HW-100 HF transceiver 
and SB-600 PSU Speaker - for parts only  
£100. Icom IC-R7000 scanner receiver - 
£100. Buyer collects.
Please contact John Norris G4JEN 
john.e.norris@talk21.com
Hemel Hempstead

ETON SATELLITE 750 Radio Receiver.  
As new condition, with box and 
handbook. £150.00
Tel: Richard 07462 079361 or email 
Ann: ann.fl etcher@paragonbank.co.uk

Wanted
OLD HALF INCH FERRITE RODS. 
Must be half inch 12.7mm in diameter 
and be six inches long or more will pay 
good money for the old Half Inch Ferrite 
rods.
Contact peter Tankard on
0114 2316321 or Email me
at peter.tankard@gmail.com
Sheffi eld

Bargain Basement

YAESU
FT-818ND

Adding an S-meter to 

a vintage receiver

Tips on updating a classic valve 

receiver with an external S-meter

The intriguing story of 

radio amateurs in WWII

The role of enemy stations, VIs

and some mysterious G7 callsigns

www.radioenthusiast.co.uk

DECEMBER 2019  
THE UK’S NUMBER ONE AMATEUR RADIO MAGAZINE SINCE 1932

EVENTS
SPECIAL

Christmas Quiz
Put your radio knowledge to the test2019 Index

Every article listed for you

Full Hamfest & RSGB

Convention reports

N
EWLO

O
K

Display until 12th December 2019

Jodrell Bank

The journey to UNESCO 

World Heritage Site

Antenna Rotator 

Using the handy ARS-USB 
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Edition pack. 
and almost unused. Some repeaters 
put into memories. Cheap at £90 but no 
offers. Collection preferred but can post 
for £12.00 extra.
Phone David (G8FMX) 01775 841877
Nr Spalding, South Lincs.

HEATHKIT 
and SB-600 PSU Speaker - for parts only  
£100. Icom IC-R7000 scanner receiver - 
£100. Buyer collects.
Please contact John Norris G4JEN 
john.e.norris@talk21.com
Hemel Hempstead

YAESU
FT-818ND

Adding an S-meter to a vintage receiver
Tips on updating a classic valve receiver with an external S-meter

The intriguing story of radio amateurs in WWIIThe role of enemy stations, VIsand some mysterious G7 callsigns

www.radioenthusiast.co.uk
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To advertise 
in Practical 

Wireless
Contact Kristina Green 

Telephone 01778 392096
kristina.green@warnersgroup.co.uk

Advertising

HAVE YOU TRIED THE DIGITAL EDITION?

To place an
advert in PW

Contact Kristina Green 
Telephone 01778 392096

kristina.green@warnersgroup.co.uk

TOP PRICES PAID FOR ALL YOUR VALVES,
TUBES, SEMI-CONDUCTORS AND ICS.

Unit 4, Daux Road, Billingshurst, West Sussex RH14 9SJ
Tel: 01403 785600 Fax: 01403 785656

www.langrex.co.uk
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Zeacombe House, Blackerton Cross, East Anstey, 
Tiverton, Devon, EX16 9JU

Phone/Fax - 01202 490099
Specialist Suppliers of Amateur Airband 
Marine PMR & Shortwave Equipment to 
the Business User & Hobby Enthusiast

www.shortwave.co.uk

sales@shortwave.co.uk

Camping available on our 70 pitch site 
- quote Practical Wireless

Devon

Disclaimer Some of the products of-
fered for sale in advertisements in this 
magazine may have been obtained from 
abroad or from unauthorised sources. 
Practical Wireless advises readers con-
templating mail order to enquire wheth-
er the products are suitable for use in 
the UK and have full after-sales back-up 
available. The publishers of Practical 
Wireless wish to point out that it is the 
responsibility of readers to ascertain the 
legality or otherwise of items offered for 

sale by advertisers in this magazine.
To place an advert in Practical Wireless 

please contact Kristina Green
Telephone 01778 392096 or email: 
kristina.green@warnersgroup.co.uk

Bargain Basement adverts cost just £5.
BY EMAIL Firstly email your advert’s wording to kristina.green@warnersgroup.co.uk and then call 01778 392096 to make your payment. BY POST Send your advert to: 
Bargain Basement, Practical Wireless, Warners Group Publications plc, West Street, Bourne, Lincs. PE10 9PH  Please write your advert in BLOCK CAPITALS up to 30 
words, plus 12 words for your contact details and send it together with your payment of £5 (subscribers can place their advert free of charge as long as they provide their 
subs number or mailing label). Cheques should be made payable to Warners Group Publications plc, credit card payments also accepted. Any advert which contains ?? 
marks indicates that the advertising dept. could not read/interpret the wording. Advertisements from traders or for equipment that it is illegal to possess, use or which 
cannot be licensed in the UK, will not be accepted. No responsibility will be taken for errors and no correspondence will be entered into on any decision taken on any of 
these conditions. The Publishers of Practical Wireless also wish to point out that it is the responsibility of the buyer to ascertain the suitability of goods offered for purchase.

Classifi ed Adverts



78 PRACTICAL WIRELESS May 2020

to operate your station from another room 

or another continent, or to operate a re-

mote station from your home, for example 

to get round problems of local noise. 

In the US, it’s taken to another level 

completely, with commercially-run super-

stations being available for rental, oper-

ated from the comfort of your home. The 

HH2AA station, regularly active in con-

tests, is usually operated from mainland 

USA, while the return of 4U1UN (UN HQ in 

New York) to the airwaves has only been 

made possible by allowing the station to 

be controlled from a site remote from the 

UN building, given security concerns about 

access to the UN building itself. There are 

plenty of other examples too. Just recently, 

in the Russian DX contest, I worked a sta-

tion in Cyprus and recognised the voice 

as that of a friend. It turned out he was in 

Salisbury but enjoying operating his remote 

station. Does it matter? Perhaps not. What 

matters to us is presumably about where 

our RF goes, not where the operator is lo-

cated. But if you decide to do some remote 

operation yourself, just be sure that you fol-

low both the relevant licensing regulations 

and, if in a contest or making yourself avail-

able for awards chasers, the relevant rules 

applicable to those.

Revitalising the Hobby
In a News item on page 75 you will see 

that the MidSomerset Amateur Radio Club 

are taking the initiative to explore the de-

cline in numbers within our hobby and 

how it might be halted. I’m not sure when 

their meeting will actually take place, given 

the current lockdown, but I applaud what 

they are trying to do and, as I now live in 

Somerset, I have offered to take part in 

their conference as and when it happens.

Funnily enough, as you will see in anoth-

er News item, interest in amateur radio has 

increased in the US since the arrival of cor-

onavirus. Maybe folk are perhaps realising 

that our hobby is a good one when we are 

confi ned to the home.
It certainly is worthwhile to try to explore 

how we can bring more people into the 

hobby. That said, it’s been tried time and 

again and, sadly, largely without success. A 

lot of effort has been expended on bringing 

youth into amateur radio, but with relative-

ly small returns. Maybe young people just 

aren’t interested, don’t have time to pursue 

our hobby, think it’s full of old men, or what-

ever. I certainly recall some feedback a few 

years ago from a young German amateur 

who felt that the hobby as it was pursued 

by the majority just didn’t suit him. Radio 

clubs were full of old timers, there was little 

interest by the majority in the sort of things 

Keylines

Next MonthNext MonthNext Month

THE MFJ-1234 RIGPI REVIEWED: Don Field G3XTT takes a look at a handy controller 
for your amateur radio station.
VALVE & VINTAGE: Bernard Nock G4BXD adds an Eddystone ECR to the museum’s 
collection.
BASE LOADED VERTICALS: Steve Telenius-Lowe PJ4DX describes how to base load a 
vertical antenna for the LF bands.
THE QRPGUYS DSB DIGITAL TRANSCEIVER KIT: Martin Peters G4EFE takes a look at 
a neat kit from US supplier The QRP Guys.
PEDESTRIAN MOBILE: Ken Churms G4VZV describes his pedestrian mobile operations 
from Spain.
There are all your other regular columns too, including Carrying on the G3RJV Way, HF 
Highlights, World of VHF, Notes from a Small Station, In the Shop, The Morse Mode, 
Making Waves, What Next and Data Modes.
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in the UK’s best & only independent amateur radio magazine...

that appeal to the young (satellite com-

munications, digital modes, etc) and set-

ting up stations from home didn’t sit with 

those who probably couldn’t even afford a 

home of their own.

This is a far cry from my own early days, 

when the average age of amateurs was 

much lower and most of us gained our li-

cences when in our teens (in my case I was 

just 16 when I got my callsign). But, then, 

the hobby largely appealed to would-be sci-

entists and engineers, whereas nowadays 

that demomgraphic are more likely to be 

pursuing something in the IT arena.

Maybe other clubs could emulate 

MidSomerset and set themselves the chal-

lenge of how to bring in new blood. But 

maybe that new blood doesn’t have to be 

from the young. The hobby can and does 

appeal to an older age group, perhaps 

those coming uo to retirement and want-

ing an avocation that they can follow even 

when confi ned to the home through bad 
weather, ill health or, yes, a viral lockdown. 

Something to think about during these 

dark days, perhaps.

Meanwhile, keep safe and enjoy having 

time to pursue your radio!

Don Field
Editor, Practical Wireless Magazine

Continued from Page 5
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Spotlight on four Yaesu 
products to that could be 

in your shack today!

To see the entire range of Yaesu equipment and accessories check out our website or call in to our 
Superstore in Staines today. 

Remember, ML&S are the only Factory Appointed Independent Distributor & Workshop for Yaesu 
Products in the UK. There is only one Ham Radio Website URL: www.HamRadio.co.uk

FTdx101MP 
Released almost 12 months ago, this 

is the 200 Watt Base Station that Peter 

Hart declared “Was currently my current 

favourite”.  In stock now & the very best 

trade-in deals.   

See HamRadio.co.uk/FTDX101

 

FT-891 
A modern take on the best 

selling FT-857 without 2/70.  

100 Watts out on HF/6m 

with 3KHz Roofi ng Filter as 

standard. 

See HamRadio.co.uk/FT891

FT-818ND 
Following on 

from the unique 

FT-817ND, the 

FT-818ND builds on 

this Famous Design 

from Yaesu & makes 

it even better.

FTM-300DE
Latest release from 

the Yaesu Factory in 

Japan. 50 Watts on 

2m/70cm with FM/

C4FM as standard. 

Full Dual Band 

Operation.

 

See 

HamRadio.co.uk/FT818 First deliveries end of 

April 2020. Pre-orders 

being taken.

See

HamRadio.co.uk/FTM300
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