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WAT ERS & STAN T ON We are open for internet and phone o~ders only, place an

7 ‘ [ order with us today and we w Il despatch same day
@kp}?g‘ < MHAMm 37'0.2&' where posslb e our cour ers are co ecting and
V deliver ng w thout any issues.

Our li ! 9 5.30pm Mond Friday.
Europe’s HAM RADIO STORE B ever Wators G301V

The AX1 antenna was designed by Wayne N6KR, co founder of E ecraft.
Whilst designed w th the KX2 and KX3 in mind, it w1 eq ally appea to all
QRP operators. Handl ng up to 30W and cover ng 20, 17 and 15m, this
telescopic whip fits easily mto a pocket. Each antenna a so includes a
counte po se wire. Additiona accessolles are also ava lab e as below.

T\

£109.95
¢ Bands120 17 15m i b AXT1
* Power: 30W _ e;l' L Trlpod Adaptor
Elecraft K3S with extras Ref: XXWS-0429 * Radia : 13ft counte po se ’ b £29.95
K3S 100W used transceiver with Auto ATU. This example is the very latesl » Build: Corroson resistant
verslon w .h the wide range ATU. It is extremely clean condition. ~ * Collapsed: 15cm L
£2899.95 | § » Extended: 1.15cm | g\ AXT
Elecraft K3 100W Transceiver Ref: XXWS-0427 o *Weght 90gm 4 Q A 'ggsndsul"""’”
Ths is ou workshop demo transceiver used for comparative tests and has been - 3, &
u ly upda_ed with the latest firmware. Probably had less use than most 1adios! £32.95

£1799.95
Elecraft K35/100-K Brand New Kit

Our ast kit lorm K3S *00W .ransceiver. Once its gone - ils jore!
24 mon.h wananty £2995.95

KPA500 Solid State Amplifier 160m-6m

® 160m-6m FET Amp

e T— The KX2 offers a LOT MORE!

| L Festa Slent 05¢ 2 Year Portsmouth UK Warranty

e Low noise inteinal PSU
e Same compact size as K3

2 Year Portsmouth UK Warranty e Use with any transcelvel | 1and
® Instant switch-on operatlon
Available as kit or ready built and tested e Only 35W drive needed

Builti £2649.95 Self Build: £2449.95 e 12kg desktop design
UK Elecraft Carries Exclusive 2-Year Warranty
KAT500 Auto ATU 160m - 6m 1kW  600W up to 10:1 1kW up to 311.

Can be used with any t ansceiver

.F.————-—-—I )
AXE1 40m Co

he AXE1 1s a 40m add on col that sits above the base of the AX1 and
below the whip h s br ngs the system up to 4 bands, whi st eta ning the
pocket s ze of the system  he coll s 15¢m long and because of its h gh'Q"
an ATU is needed. (KXAT2 o KXA 3). £62.95

o amplme_" 2 Year Warranty
Fully built and tested: £839.95 Mic & paddie key
Salf Bui'd Kit £799.95 are optional extras
P3 Panoramlc Adaptor Roofing Filters for K3 o 12 Watts Out 80m-10m  © Very low curent diain
A great compan on for the ==, Easyftand sharpens e Fits Into a coat pocket ¢ PSK31 and RTTY send
K3 series. It g'ves you a ive |\ = up your receiver » Has built-In m ciophone  Backlight can be tuined off
vew from 2kHz to 200kHz \," selectivity * Var able se ect vity « nternal ATU option
: Sl el All in stock - check our web * CW audlo f Itel * 2 Channel SSB Recorder
Kit: £849.95 Bult £879.95 e On screen data decode * 3 Channel CW Data Recolde
W2 Digital VSWR Metes PX3 Panoramic KX3 Display

Reads FS down to 2W. o -
= e e Agreeignpail- Elecraft KX3 160 - 6m, 15W
S?LTeS(;’rE}’g 54Ml z. ; spec to the P3 above

here is something ve y spec al about
the KX3. It out-perfoms any similar

Buit: £359.95 transce vel and a most all of the base
$S30DV Power Suppl statlons. You can run It at 100mW o
E ECII‘::I]?chIgh qual ty base T1-A QRP (20W) Auto - crease to any power up to 15W (a bit
' PSU Fixed 14V DC to allow g Ideal fo FT 817/8. ess above 20m). You can add 2m or
for DC drop on power ead 160m 6m. Hand es 4m, Add a nanow 10oling fi .e1 o1 au.0
to give 13 8V at R g terminal g coax and most end fed ATU. No other rlg can match It.
Burt: £159.95 WIS

call: 01702 204965 cnail sales@wsplc.com
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Diamond VHF UHF Yagis
from Japan’s Exclusive UK Distributor

N

Hustler HF Verticals

These antennas a e vely rugged and gleat

. value. Gio. nd moun.Ing is line. Radials
HY'Gam AR-500X Rotator ~ A502HBR 6m 2 Elements recommended. Clamps for 1.5° mast.
This 1otator comes = DI dBi[GalnEEa———— 4-BTV
complete w'th -~ v")“ A14455R 2m 5 Elements 40 20 15-10m 1kw SSB Hand Ing
| nfrared hand ] S 9dBi Galn Boom 0.95m............... Helght 6.52M ...covvvvvereeeerriveseeneinens £189.95
cont-ol er. B A144S10R 2m 10 Erements 5-BTV
Requires 3 core | 1 .6dBi Ga n Boom 2 13m........... 80 40 20-15 10m 1kW SSB Handl ng
cable, Ideal for A430S10R 70cm 10 Elements Helght 6.52M...ccoieirieirieiree i £234.95
smal er VHF A superl 1ange o’ lighiweigh. 13.1dBi Gan Boom 1 19m.......... £49.95 6BTV
antennas 2m and 700cms Yagi an.ennas. A430S15R 70cm 15 Elements 80 40 30-20 15 10m 1kW SSB Hand ing
£184.95  100W SSB. SO 239 Sockets. 14.8dBi Ga n Boom 2 24m... Helght 6.52M......coocviniiiniriiene £269.95
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ICOM TOP RADIOS

Each of these radlos bullt from the ground up and featurlng the very latest
SDR technology. Now leadlng the deslgn trends In Japanese Ham radio.
1€-7300 The 1C-7300 has quickly e ome ap'ece- fhamiado
. h'story. A marker by which the compet t on is judged.
The fas est se ling radi - of 2017 and stil g {ng strong,
replacing a | those o d radios that many hams gave
clung oforyeas 'sagreatpe fo me an g eat
va ue. 160m - 4m. 100W Max. £1199.95

The new IC-7610 tiansce ver is now a rea ity Few can
fall to be impressed with the advanced techn cal
promises. And nobody shoul | be d sappoin.ed once
thelr new radio arrives. We have good orders m for th's
1ad o and so wil be happy to bi.ng your dieams to
reality. And f you need any add tio "a items to go with
your hew 1adlo then we aie sure tha. we can de ight
you 160m 6&m.100W £2999,95

lhe C-9700 br'ngs toge .her the Ihree popu ar VI | bands
a“d puts them nto one ve y high tec . box. The a ge
screen, packed with information, w | be a welcome

add tlon and coples the't HF 1ange In presenta™ on and
flexibil ty lop of the fea.. re list is SDR employed on bo.h
2m and 70c¢ms, w th al the beneflts that go w'th th s
And there s no extra charge for the 23cms down
convelter which wl | be the Icl-g on the cake fo many.
lhe recen. .rade demons ration showed . s Jus. what a

g eat1adlo this Is. Call us today for a quote. £1795.95

Other Tansceivers
100W All Mode w th remote head
... Okl z - 3GHz Comms. Receiver ...

Handy All Mode Digita scanne

£999 95
.£2489 95
£569 95

L&y [11:1 Snecial Package Deal

With ANY or ALL of these - PHONE!

O
ICOM

HUGE Stocks! ATives

o T1-A Auto ATU
Pocket size auto 160m-6m wire
or coax
e KX33
Ultra quiet and compact AC PSU
¢ Diamond 2m or 70cms Yagi
Ultra lightweight travel Yagi
o Alex Travel Loop
Folds away in travel pack 40m-10m

AOR AR-5700
Receiver

9kHz - 3.7GHz
Multi-Mode
Digital

Video Out

1/Q Out

We are pleased .o be ab e to a nounce .he hew and excit ng AR-5700 prolesslonal
communications receiver that offers a leve of versatllity and capabi Ity, beyond that
of any simila rece ver. t's ext emely wide frequency range is matched by its
exceptlo “al range of decoding modes. Beyond the expected ana ogues modes of A
FM SSB CW etc,, is the ability to decode an enoimous 1ange ol dig ta modes, with
the option of auto detecting. The ham radio operator s catered for with D-Star, and
Fusion, cover ng lcom, Yaesu and Al nco. Beyond that are Tetra modes. DMR, dPMR
and several sco e more. You can also extract video slgnals and use the I/Q output
which oller up to 2MHz ol bandwidth. This can be used in con uncton w't AOR

software. Check ou- web site for more detal s £4,595

TS .,

N

FT-3DE Digltal Handheld
High eso ution screen with bandscope display. Digital and ana ogue
operation on 2m & 70cms. Features wide band ece ve and has GPS
eception. A great travel adio. £399.95

FT-DX3000 HF - 6m 100W + ATU

The F~ DX3000 owes a lot of Its featu es ~. m the
FT-DX500, a class leader DXe s and Contesters love It -
so will you!.......... Call Sales for a deall £1399,95

FT-DX50001 |
“his rad o needs li.1 ¢ in.rod. ction. It's the cunent
Flag Ship of the Yaesu | F 1ange. 200W is 3dB gain
onal bands.......ccooevoiieniiies £2999.95

- 6m 200W | AlU

FT-991A | - 70cms 100W max

“his is a real top se ler t's the one 1adio that you can
put on .he desk and enjoy | ~and VHE nc udes ATU.
..................................................... £1189.95

FTM-300DE

Dual Band Dlgltal ranscelver
2 m/70 cm, 50 W C4FM/FM

See our webs e or full spec!

RESER
You!

Yaesu FT-dx101D
Now top of the Sherwood list for SDR HF
Technology. When you buy from us you
also get a 3-Year Yaesu UK wananty. Tl e
new Yaesu FT-DX10° D embraces SDR in
an Interesting way, You have full SDR
techno ogy but they have added a
se ectable superhe. frant end .o provide
optimum dynamc range and front end
select'vity. The full colour touch screen offers
variable bandwidth up to 1MHz, with ¢ ever
saeen presenlalion options a*d a reai
panel I DMI output for an external display.

£3149.95

Full range of Yaesu products stocked.
Call for Quotes

Peter Waters G301V, opera es he firs
F~dx101 oc¢ me no hel K.

We can offer great part exchange
deals or buy your gear for cash.
Turn out your cupboards out and
buy yourself something you really
want. Alternatively, put cash in
your pocket

CALL 01702 206835

www.hamradiostore.co.uk

Pay us a visit and check out our amazing demo facility

AOR Receivers Japan

Mul d dem- dul AR-Ii)‘,1 AR-DV10
ulti o edigita dem- dula onieceiver ea uring } g
wideband eception, D-STAR, Yaesu Fusion, DMR a-d 255?5(13!31& i th

u mre

£1199.95 diglta handheld

1-celvel cove' ng
cove' ng 100kHz
1.3GHz. The latests
f rmwate upgrade

AR-8600 Mki1

— now adds
A high performance a |- mode commun cat ons receiver comprehenslve
that covers the frequency range from 100kHz to 3GHz. t unk monltor ng
As such t covers the comp ete radio spectrum
DC lead included. £599.95 £939.95

WATERS S. STANTDN
Ezzope = HAM Srore

Sign up to our WEEKLY DEALS at hamradiostore.co.uk for exclusive deals and latest news
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Components for PW projects

In general, all components used in constructing
PW projects are available from a variety of
component suppliers. Where special, or difficult
to obtain, components are specified a supplier will
be quoted in the article.

Photocopies & Back Issues

We can supply back issues, but we only keep
them for one year. If you are looking for an article
or review that you missed first time around, we
can still help. If we don't have the actual issue
we can always supply a photocopy or PDF file of
the article.

Technical Help

We regret that due to Editorial timescales, replies
to technical queries cannot be given over the
telephone. Any technical queries are unlikely to
receive immediate attention so, if you require
help with problems relating to topics covered in
PW, please either contact the author of the article
directly or write or send an email to the Editor and
we'll do our best to reply as soon as we can.

GROUP PUBLICATIONS nc

5 Keylines
Among other topics, Don reflects on remote opera-
tion in modern amateur radio.

T News

PW’s monthly roundup of news from the UK and
internationally, including new products, club news
and recent events.

9 Review: the Senhaix 8800

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

12 Review: the InnovAntennas XR6
Steve Ireland VK6VZ looks at a compact HF Yagi
antenna suitable for Software Defined Radio and
offers some general advice on putting together an HF
Yagi antenna from a kit of parts.

18 Notes from a Small Station
Joe Chester MWTMWD continues his theme from last
month of using an end-fed wire antenna.

22 Valve & Vintage

Michael Jones GW7BBY continues his story of the
Marconi Challenger and its restoration.

28 Antennas Using Fibreglass Poles
Don G3XTT explores the many ways in which fibre-
glass poles can be used to support a wide range of
HF antennas.

34 Worldwide Remote Shack Digital
Modes

Daimon Tilley G4USI offers a comprehensive intro-
duction to accessing your shack remotely for digital
modes operation.

42 HF Highlights

Steve Telenius-Lowe PJ4DX reports on a busy month
on the HF bands.

45 Soldering Coax Connectors (Part 2)
Tom Morgan ZS1AFS explains how to put connectors
on 7mm coaxial cable.

46 Radio Bookstore

Your one-stop shop for hobby-related titles, biogra-
phies, reference titles, historical accounts, technical
advice and successful building projects.

48 Doing it by Design
Eric Edwards GW8LJJ describes an 80m AM trans-
mitter with two fixed frequencies and a VFO.

52 What Next

Colin Redwood G6MXL looks at societies that focus
on a particular aspect of our wide-ranging hobby.

56 Carrying on the G3RJV way
Lee Aldridge G4EJB finds a use for another of George

Dobbs G3RJV's projects.

58 World of VHF

Tim Kirby GW4VXE discusses antenna polarisation at
VHF, reports on a fascinating moonbounce achieve-
ment and has all the latest operating news.

61 Making Pretty Panels
Dr Samuel Ritchie EI9FZB describes his approach to
giving homebrew gear a professional finish.

64 Data Modes

Mike Richards GAWNC starts with his new book, but
focuses this month on a cheap but cheerful APRS
node.

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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67 Rallies

Locate a rally or event near you; we have our usual
comprehensive list.

68 Origins of Prosigns and
Abbreviations

Tony Smith G4FAI describes the origins of many
of the prosigns and abbreviations we use in Morse
today.

72 Making Waves
Steve White G3ZVW looks at how professional HF
radio users study and measure the ionosphere.

74 Readers'’ Letters
Topics this month cover prefixes, the ‘roger bip’,
tuners and more.

16 Kits & Modules

Geoff Theasby G8BMI draws our attention to a cheap
VU meter that can be used for monitoring amplitude-
modulated audio.

Kevlines

hat a difference a month

makes. Just a few short

weeks ago | had a very

pleasant visit from the
TX Factor team, catching up with me
to discuss PW but also how | 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 allin lockdown as a result of the
Coronavirus. As | write this, we can go
out for essential shopping and one pe-
riod of exercise a day but otherwise are
confined to the house. The good news is
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 | took over as editor six and half
years ago. I'm very proud of that but
there’s always room for more and,
indeed, | have several articles in the
pipeline from new authors.

That said, | 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. | 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.

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

Continued on Page 78
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Newsdesk

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

Coronavirus News

The coronavirus (COVID-19) situation has led to anumber 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
intheir various contests. Obviously, anumber 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
thatwas duetobe heldin Trinidad & Tobago in May. And IARU Region
3has cancelledits first Youngsters on the Air (YOTA) 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.
Onthe positive side, Michael G7VJRreports that he has given over
100% of Club Log’s computing resources to scientific researchinto

COVID-19 proteins, as part of the Folding@Home project.

Also onthe 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 pressrelease 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
than700% since news of COVID-19 broke. It will be interesting to see
whether the same applies herein the UK.

Radio News

RSGB ANNUAL CONVENTION: Planningis
underway for this year's RSGB Convention, which
will take place from October 9thto 11th 2020.
The feedback fromthe 2019 Conventionwas
very positive and the Society is keento ensure
that it maintains the quality of the event.

The Convention organising committee would like
toreceive your suggestions for the subjects and
presenters for this year's lectures and work-
shops. Please e-mail

convention@rsgb.org.uk

withyourthoughts andideas. While the Society
isunableto promisetotake up every suggestion,
all suggestions will help to provide a programme
thattruly meets the needs of those attending.
The RSGB Conventionis generously sponsored
by Martin Lynch & Sons.

Youcanwatch 90 lectures from previous RSGB
Conventions onthe Society’s website:
www.rsgb.org/videos

RSGB NEWS: Following the recent launch of
an Ofcom Consultationon EM Field exposure,
the RSGB has released a briefing paper forall
UK amateurs. This gives more details as the

proposalsinvolve achangetolicence conditions
forany station operating with greater than 10W
EIRP.The Society has formed ateamto prepare
aconsidered response to Ofcom’s Consultation
and will be offering further guidance ahead of
the May 15th deadline. The briefing paperis
availableat:

www.rsgb.org/emc-papers

Occasional PW contributor Chris Colclough
G1VDP hasbeen appointed to therole of the
RSGB's Beyond Exams (BE) Coordinator. He was
firstlicensedin 1986 and enjoys operatingon HF
using CW,isactive onRTTY,CW and most other
digital modes and enjoys working DX with the
new FT8/FT4modes. Chrisis a founder member
of the Strumble Head DX and Contest Club and an
active member of the Hinckley Amateur Radio &
Electronic Society.

Andregular PW contributor Tony Jones G7ETW
has been appointed as the RSGB’s Amateur Ra-
dio Development (ARD) Chair. Tony was licensed
in 1989 and was a RAYNET operator and group
controller for someyears.

Forthelasttenyears hehasbeen heavily
involvedintraining, managing education pro-
grammes fortwo radio clubs. He was amember
of the new Syllabus Implementation Group andis
now amember of the Exams and Syllabus Review
Group (ESRG).

MOTOROLAWINS CASEAGAINSTHYTERA:
ARRLreportthatajury forthe US District Court
of the Northern District of lllinois has awarded
Motorola Solutions damages of $764.6 millionin
its theft of trade secrets and copyrightinfringe-
ment lawsuit against Hytera Communications
of Shenzhen, China—the maximum Motorola
Solutions had sought.

In early 2017 Motorola filed complaints in federal
courtalleging that Hytera’s digital mobile radio
(DMR) products employed techniques and
systems thatinfringed on Motorola Solutions’
patents and trade secrets. Already known for

its Land Mobile Radio Service products, Hytera
entered the amateurradio DMR marketin 2016.
Motorola alleged that proprietary and patented
information was takenillegally by three former
company engineers who went to work for Hytera,
as ‘partof adeliberate scheme to steal and copy’
its technology. The company said following the
verdict thatitwould seek a global injunction to
prevent Hytera from trade secret misappropria-
tionand copyrightinfringement.

Motorola said technology features it developed
started showing up in Hytera products soon after
Hytera began hiring former Motorola engineers
in 2008, according to the lawsuit. Read the full
story at:

https://tinyurl.com/ugor7pt

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

DAWN OF THE DRONE: Steve Mills contacted

us ontheradioenthusiast website to mention his
book The Dawn of the Drone. You canfinditonthe
publishers Text Cafe site:
https://tinyurl.com/tt72x30

There are articles on various websites located
by searching The Dawn of the Drone Steve Mills
but you can also see photos of the INM 1917
exhibits of the Royal Flying Corps drone in the

P e
N GMT CONTEST

poar Mimchin GENHW

book at the following URL if you scroll down to
the lllustration pages:
https://tinyurl.com/ud6qecp

OTN 133:RAOTA has published 0TN 133 (0ld
Timer News). There are several antenna articles
inthisissue: More on Doublets and Balanced
Feeders, AFresh Insightinto Doublets, Matching
and Standing Waves and Beverage antenna along
with Servicing aHy Gain CD45l1 (part 1). There still
is some misunderstanding about qualifying for
membership of RAOTA. There are two categories
of membership - Associate and Full. Full mem-
bershave avoteintherunning of RAOTA whereas
Associate members do not. Associate member-
shipof RAOTA s open to anyone (licensed or
listener) with an active interestinamateurradio
(regardless of how recently they cameinto the
hobby). Full membership of RAOTAis opento
anyone (licensed or listener) with atleast 25 years
experienceinamateurradio.

RANDOMISED ANSWERS IN EXAM PAPERS:
Giventhat 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
thereisnorelative 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. Itis im-
portantthat Exam Secretaries inform all their
invigilators of this change and also point out that,
as perthe existingwording in EX500: 14.3 Invigila-
tors must mark Foundation and Intermediate
examinations using the supplied Marking Keys
(oneforeach candidate).Since the middle of 2018
those passing the RSGB exam for the Full licence
have been able to apply for short call signs such
as M5xx. This has provided amajorincentive to
upgradeto Full.

“An applicant foranew Full Licence (oraFull
(Club) Licence) may request a callsign with three
trailing letters, using any valid Full Licence prefix
inthelist, except ‘G2'. Callsigns using formerly
issued prefixes are notavailable viathe licensing
portaland must be requested on a paper applica-
tionform (afeeis payable).

Midlands Inter-Club GIMIT Award

Toencourage morelocal activity onthe VHF bands during last winter, Solihull ARS devised the Mid-
lands Inter-Club GMT Award, whichintime became known as the GMT Contest. It started on the day
we putour clocks back one hourto 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
boostwhen Martin Lynch & Sons Ltd kindly donated a Wouxun KG-UVN1DMRradio for the winner.
The photo shows the overall winner, Pete Minchin GeNHW (on the left) from the Sutton Coldfield
ARS, receiving the prize and a certificate from Stu G4KUR, the contest organiser.

“Acallsign with only two trailing letters or which
starts with ‘G2’ is only available if the applicant
previously heldit. Our policy that a station may
changeits callsignonly in exceptional circum-
stances remains unchanged though Ofcom may,
onoccasion, require a stationto changeits call
sign.” (Ofcom Announcement)

Thechangein policy affects theissue of old
amateur callsigns thathad beenissued priorto
the start of World War 2 butitis unclear why M5xx
callsare also affected. Up until mid-2018, this call
block had never beenissued before.

The new policy does not affect any callsigns that
have already beenissued.

OSCAR 100 UPDATE: Bernard Nock G4BXD
reports that since writing the article and its
publicationinthe Aprilissue of PW,Oscar 100 has
changed slightly. The narrowband transponder
has been opened up to 500kHz wide, three
beaconsin place of two and the fullnew band plan
canbefoundat:
https://amsat-dl.org/neuer-go-100-bandplan

REACTIVATION OF LEGENDARY YASME
VP2VB CALLSIGN: On March 10th aninterna-
tional group set sail to the British VirginIslands
and activated the VP2VB callsign of Yasme fame
forsixdays, focusing onthe low bands withtwo
stations. VP2VB was the callsign of the legendary
Danny Weil VP2VB, skipper of the Yasme series
of sailing vessels that carried the peripatetic
adventureras hetravelled from one DX location
toanotherinthe 1950s and early 1960s. His
activities provided theimpetus to create The

Yasme Foundation. British by birth, Weilwasa
watchand clock maker by trade, and had a sense
of adventure. His initial Yasme (oftenrendered as
YASME) sailing voyage was to the British Virgin
Islands. Yasme derives from the Japanese word
‘yasume’, whichmeans ‘to make tranquil’. Another
giantof hamradio history, the legendary DXer Dick
Spencely KV4AA, became aware of Weil's aspira-
tions and suggested thathe combine amateur
radio with his ambitious travelitinerary. Spencely
taught Weil Morse code and helped him secure
the VP2VB callsign, which was to become famous
around the globe. Spencely secured theinitial
amateurradio gear forthe Yasme and became a
tireless fundraiser for The Yasme Foundation as
well. Ultimately, there were three Yasmes. From
1955until 1962, Weil operated from several ports
of callinthe Caribbean and the Pacific. This latter-
day VP2VB DXpedition will counttoward Yasme
awards and marks the first activation of VP2VBin
more than 60 years. Weil retired from DXpedition-
ingand settledin Texasin 1963, resuming his
profession and becoming a US citizen. He was not
tobeheard onthe airagain although he keptan ear
onthebands. Hediedin 2003 at age 85.

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Tim Kirby GW4VXE
longworthtim@gmail.com

here are any number of dual-band
handhelds available these days,
some of them available really
cheaply. What's so different about
this one and why might you find it of inter-
est? I'm going to try to answer that below.
For the features and specifications as sup-
plied by the manufacturer, check out the
sidebar on the last page of this review.

The firstimpression on unboxing the radio is
of colour! Therig is a bright orange and has
arubbery, 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
atorch, which can either provide white light
or flashing red, white and blue — definitely
handy for those evening dog walks. It's a
good torch too!

| can hear some tutting at the back about
this being PW not Practical Dog Walker!
Alright, so what about it as aradio? As it
arrived, the rig was in memory mode with
some non-amateur-band frequencies set
up. | 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.

My first test then, was to put the rig into
VFO mode, put the receiver on 430.950MHz
and listen for EI7MLR, some 85 miles
away across the water. | 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.

The next thing | 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
App that you can download (I grabbed it
from the Moonraker website), which allows
you to manage the programming of the rig
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Senhaix 8800 Bluetooth
Dual Band Handheld

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
touch if you want to make some changes

to the programming on the fly — maybe you
find a CTCSS code is wrong on a memory
and you don't have a PC and programming
cable with you. | don't use an Android mobile
phone but | 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 | was able to prove the principle. If you
have a regular Android mobile phone, you
won't have any problems at all.

When I first looked at the rig there was
no app for aniOS 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
had alead. The programming lead uses the
Prolific PL-2303 chip and, as I'd just 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
will at some point, there are some excel-
lent instructions on how to back-date your
Prolific USB drivers back to version 3.2.0.0,
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 portinthe PC's Port Manager. | 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.

The programming software works fine al-
though it's reasonably basic. You can’t copy
and paste between entries and you can't
import channel information as acomma
separated variable (CSV) file, for example.
But for programming up a few local repeat-
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ers (bear in mind that the 8800 ‘only’ has
128 memories anyway) it's no problem and

| quickly had four or five repeater channels
programmed up and written back to the rig.
For interest, | also programmed up a couple
of channels where | could listen to the AO-91
satellite (145.960MHz down/435.250MHz
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.
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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 i0S 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 from the 8800 and see the configura-
tion data on your phone. You'll find there’s 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-
nel. Save the configuration (the app calls it
a‘case’) and you can then write it back to
the 8800. Simple and very effective! | 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 | did not experience
any problems as a result of this.

On the Air

The 8800 comes with a reasonable antenna
- although | suspect putting an after-market
antenna on it might give you some bene-

fits. The antenna you use will need to have a

SMA-F connection.

Something that | found a little odd with
therig, which | 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 GW7FBYV for their reports through
the GB3SP repeater. The receiver seemed
to work alright for everything I tried.  men-
tioned that | programmed up the rig with the
AO-91 satellite and | was able to hear it quite
adequately on an overhead pass. I'm sure if
things were quiet, you could probably make
a QSO0 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

Fig. 1: The front panel of the 8800.
Fig. 2: Two PTT buttons - enough to confuse the
reviewer!

‘star/space’ locks the keypad. Therighas a
voice prompt too, which | tend to turn off, al-
though I know this is a vital feature for some
users. | turned it off in the software but man-
aged to turn it back on, inadvertently from
the keypad. I'm not sure what | pressed!
There’s an FM radio built in, which covers
76-108MHz. It seemed pretty sensitive and |
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.
| 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,
which fit quite well, so the rig will probably
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

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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Fig. 3: The bottom of the 8800 is given over to a
torch. Fig. 4: Screenshot from the i0S app.

armed with the correct lead (not supplied)
you can charge from a USB socket in the car,
a phone charger or whatever you have.

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 you expect of it. The user interface
seems slightly quirky to me but this is some-
thing you will probably get used to.

| liked the rig's rugged feel and colour-
ful looks for outdoor use. | can't believe I'm
saying this, but the torch is excellent! | had
mixed feelings about the two PTT buttons
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 | thought that only
Android smartphones were supported! The
8800 costs £64.99.
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The InnovAntennas XR6

Steve Ireland VK6VZ looks at a compact HF
Yagl antenna suitable for Software Defined
Radio and offers some general

advice on putting together an HF

Yagl antenna from a kit of parts.

Steve Ireland VK6VZ/G3ZZD
practicalwireless@warnersgroup.co.uk

ne of the great advantages of

Software Defined Radio — as

implemented in ANAN, Flex,

Icom and other HF direct digital
conversion transceivers - is the ability to
monitor at least one other band in addition
to the one you are operating on.

In order to take full advantage of
this facility, an antenna is needed that
is simultaneously perfectly matched/
optimised for each band you are listening
to or watching on your transceiver’s
bandscope.

There are few antennas that can provide
this facility. The obvious ones are those
using ‘traps’ (resonant parallel-tuned
circuits) to electrically isolate parts of the
antenna depending on the frequencies
being used; the log periodic array (whose
design offers continuous coverage over
a broad section of the spectrum); and
antennas in which a number of resonant
elements are all fed in parallel.

Of these antennas, when it comes to
balancing high efficiency with relative
compactness, the third method is
arguably the best. This kind of technology
was pioneered commercially by the US
company Force 12 during the 1990s and
first used inits C3 Yagi, which provided
two active elements — a driven element
and a reflector (a director on the 10m
band) - onthe 14,21 and 28MHz amateur
bands, giving a gain of around 5dB over
adipole (dBd) on each band. The C3 also
gave reasonable performance on the 18
and 24MHz bands with a suitable antenna
tuning unit.

The major problem with this kind of
parallel-fed Yagi antenna design is keeping
the interaction between various element
pairs to a minimum. This requires careful
antenna modelling and subsequent
adaptation of the actual physical antenna
design to keep its gain, front-to-back
and front-to-side ratios on a par with a
conventional single-band two-element
Yagi.

However, Force 12 had showed this
goal was achievable — much more so than
eliminating the inherent losses that occur
in every trap of a trapped Yagi antenna.
These trap losses add up, meaning that a
three- or four-element trapped Yagi may
only have the performance of a (physically

12

much smaller) conventional two-element
Yagi. Some years ago | used one of the
more efficient triband trapped Yagis then
available — a Wilson System 3 three-
element Yagi — and had been horrified how
much better my signal was when | returned
to using conventional two-element quad/
delta-loop antennas.

When it came to log periodic Yagis,
my experience of them was also mixed.
A good friend of mine had used a 14 -
30MHz log periodic Yagi for about 20 years
and discovered their (very) broadband
non-resonant nature meant that the
antenna was equally good at picking up
atmospheric noise over a broad band as it
was signals. Having several resonant Yagi
elements fed in parallel in a manner similar
to the C3 should mean the antenna had
inherently more selectivity to unwanted
noise and signals than a log periodic.

For most of the last 30 years, the main
HF antenna at VK6VZ has been either a
two-element cubical quad, made up of a
number of pairs of loops each covering a
single band, or its three-sided delta loop
equivalent.

Initially I simply connected the
feedpoints of all the driven elements
together and fed them in parallel. When it
came to performance, | quickly realised
the front-to-back ratio (signal rejection
off the rear of the antenna) was reduced
from a trial single-band version and varied
considerably from band to band. To make
matters worse, the match to the feeder
also changed fairly wildly from band to
band and was relatively poor.

Subsequently, in order to keep the
interaction between the pairs of elements
to a minimum and provide the best
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Fig. 1: XR6 element mounting plates and boom.
Fig. 2: XR6 part elements identified and labelled.
Fig. 3: XR6 element joints.

possible performance, | found it was
necessary to remotely switch the single
RG-213/LMR-400 grade coaxial feeder
between each driven element, using high
current 12V relays.

This meant the antenna only worked
well on one band at a time and, even on
receive, did not provide sufficiently good
performance on the other HF bands |
wished to simultaneously monitor on my
SDR transceiver (originally a homemade
HPSDR, then an ANAN 200D and now a
ICOMIC-7610).

There were other reasons for me
wanting to get away from the cubical quad
and delta loop beams. Being made of
wire, antennas of this kind tend to suffer
breakages in high winds and, to make
matters worse, where | live, end up being
a 'flying trapeze’ for the local galah and
corella parrots, whose razor-shape beaks
increase wire breakages.

Now fast approaching 65 years of age,
the energy needed to crank the tower down
and up down every six months or so to
repair the wire breakages was getting too
much for me. The wind and parrot issue
also eliminated for me the prospect of
using a wire parallel driven element Yagi
such as a Hexbeam or a Spiderbeam.

As no-one was making a tubing parallel
driven element Yagi in Australia at the time
of my desire to purchase one and | had
insufficient time to build one from scratch,
it was necessary to import an antenna
either from Europe or the USA.

After considering antennas from
Optibeam (0B9-5, 1,349 euros) and DX
Engineering (Skyhawk, US $1,199, three
elements on 20/15m and four on 10m
but no WARC bands or 6m) and looking
at the potential freight charges for each
antenna to Western Australia, | decided on
the InnovAntennas XR-6 11-element Yagi,
which would give me 20/17/15/12/10/6m
coverage with two dedicated elements for
each band except 12m and provide a gain
of about 5dBd.

One of the golden rules of parallel driven
element Yagi antennas [1] is the more
bands/elements that are interlaced at
any one point on the antenna boom, the
more the performance of the Yagi will be
compromised. As a result, InnovAntennas
owner and designer Justin GOKSC has
optimised the performance of the XR6 by
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having no more than the elements for three
frequency bands interlaced at any one
position on its boom.

Note that on the XR6 a traditional driven
element and reflector configuration is used
onthe 20,17 and 15m bands, whereas a
driven element and director is used on 12,
10 and 6m. Doing this enables the 12,10
and 6m elements to be placed at the front
of the 3.5m-long boom and the larger 20,
17 and 15m elements to be placed at the
back, enabling the latter group of elements
to provide some additional directional
properties to the former.

On the 12m band, the only dedicated
element is the driven element, but the
XR6 is still effectively a two-element Yagi
because the 10m driven element does
service as a director on 12m. In turn, the
12m driven element similarly serves as
areflector on 10m, effectively providing

Parameter Measurement
Weight 30kg

Turning Radius 4.84m

Boom Length 3.5m
Projected area of antenna  1.167m?
Wind Survival 172 km/hr
Average gain per band

at 20m above ground 11.24dBi

Table 1: technical specifications

three elements on this band in combination
with the dedicated 10m driven element and
director. The XR6 is a very clever design!
When it comes to 6m, there is no direct
connection between the driven element
and the XR6's LMR-400 50Q coaxial
feeder. Instead, the 6m driven element is
parasitically coupled to the feeder via the
other driven elements of the XR6.
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Note that the XR6 uses relatively close
spacing between all the pairs (driven ele-
ment/reflector or driven element/director)
of its elements, giving it a relatively wide
bandwidth on all of its six bands.

The technical specifications are given in
Table 1.

Western Australia can be a windy place,
both during winter and summer. The
summer here is cyclone season and, while
most of these directly affect the north-
western coast some 800-plus kilometres
away from my location in south-western
WA, the ‘tails’ of cyclones frequently cause
75to 100km/hr winds here.

In order to make the XR6 elements as
strong/wind-resistant as possible, Justin
GOKSC has made the elements taper
quickly. For example, as he outlines in the
antenna manual, the centre section of
the 20m elements are 35mm in diameter,
tapering down four levels of tubing (30, 25,
20, 16mm) to the final 12mm section.

The boom is made from two sections
of 50mm diameter square-section tube,
with 2mm wall thickness. These are joined
using 45mm square-section tube, using
M6 bolts.

With the exception of 6m, each element
is bolted to the boom using heavy-duty
boom-to-element mounting plates, Fig. 1.
In turn, the elements are mounted on the
plates using Plasticos plastic blocks as
insulators and Tornillo Allen stainless steel
bolts and nuts. This makes for a strong
construction.

In order to make the XR6 antenna build
as easy as possible, the first thing | did -
and which should be done in the case of
any antenna assembly - is to check that
all the antenna components are present,
right down to the last screw, Fig. 2. There
is nothing more annoying in building an
antenna than to find halfway through that
several bolts, or similar, are missing. | was
pleased to find that not only all the parts
were present, but in the case of nuts and
bolts there were even a few spares - vital
as | have never built an aluminium antenna
without dropping several nuts or bolts onto
the ground and subsequently losing them.
Thank you InnovAntennas for the spares —
| ended up using them all.

The next step was to lay out the various
antenna tube sections on the ground
and put them loosely together, using
the ‘Element Sizes and Taper’ diagram
in the manual. Each individual element

 Ta
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section was then labelled with a ‘Sharpie’
permanent marker pen to show which
element it belonged to and numbered (i.e.
‘20m ref 1’ for the centre section of the
20m reflector) and a corresponding key
made using the manual’s ‘Element Layout’
page. For example, the 20m reflector is
made up of 11 different sections, so these
were numbered from‘1"to“11".

Making up a diagram of this kind is
vital when building an HF Yagi made up of
multiple, tapered aluminium sections in
order to keep track of individual sections.

When you are sorting the element
sections prior to assembly, you will notice
there are ten different lengths of 12mm
tubing — ranging from 1410mm to 40mm.
These are the element tips and, as you can
guess, the longest ones generally belong
to those elements which are the longest
- the 1410mm-long tips belong to the
20m reflector and the 1104mm to the 17m
reflector. The four 856mm tips belong to

.b“ -
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the 20m and 15m driven elements.

To make building the individual elements
as easy and with as little back strain as
possible, | built them on a pair of ‘saw
horses’. InnovAntennas thoughtfully
provide two Allen keys (1.5 mm and 5mm)
for tightening the Allen stainless steel bolts
and nuts that secure the various antenna
element sections together.

While these Allen keys are perfectly
adequate for the job, | found using some
T-Bar handle Allen keys made doing up the
screws quicker and tighter easier.

My recommendation is not to rush the
element assembly. While it probably can
be completed in about 16 to 20 hours, it
is much more pleasant and sensible to
spread it over at least four or five days as |
did. Tightening the Allen bolts and screws
properly on each element section is vital to
the success of the antenna.

When joining each element section to
its neighbour, ensure both connecting
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Fig. 4: XR6 boom marked ready for adding

elements. Fig. 5: XR6 boom with element mounting

plates in place.

surfaces are clean and free of any
oxidisation using wire-wool. Next, spread
a thin layer of aluminium electrical jointing
compound (such as Burndy Penetrox A)
on the surface of the end of the element
section, which is going to slide inside the

other element section to make the join. The

photo, Fig. 3, shows the element joints.

Once you have measured and set the
element lengths, take your tape measure
and re-check them, preferably after a few
minutes break. In my experience a lot of
HF Yagis perform poorly on initial testing
because at least one of their elements
was incorrectly measured/set up. All
good mechanical engineers, technicians
and assemblers check and recheck their
measurements. The photos, Figs. 4 and 5,
show the boom before and after attaching
the mounting plates and before attaching
the elements.

As suggested by Justin GOKSC, my XR6
was mounted near the top of my crank-
over wind-up Hills tower ‘upside down,
i.e. with all the element insulators and
the antenna feedline connection facing
the ground. This allows for some UV
protection to be provided for the plastic
antenna insulators by them often being in
shadow, as well as an easy connection to
the antenna feedpoint. The antenna was
fed via an InnovAntennas 1:1 ferrite core
balun.

Over the top of the XR6, at about
one metre higher at 20m, | mounted an
InnovAntennas C-140 rotary 40m dipole,
so as to give me a rotatable antenna on all
bands from 40 to 10 m, Fig. 6.

My principle interest is in CW DX chasing
and contesting on the HF/LF bands,

so the desire was to obtain a good
match/Standing Wave Ratio (SWR) of
less than 1.5:1 over the CW portions of
20/17/15/12/10/6m.

In all my times of building multi-element
HF quad, delta loop or Yagi antennas,
stretching over 45 years, I've never built
one which didn’t require adjustment
after first putting it up. The XR6 was
no exception, particularly because of
my primary interest in the HF band CW
sections.

To test out the XR6 it was initially raised
to about seven metres - the height of
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my tower when fully cranked down - and
a basic SWR check carried out, which
revealed the SWR was around 2:1 or under
somewhere in each of the various bands it
covered.

Confident on this basis that | had
managed to at least assemble the XR6
correctly, the tower was then raised to its
general operating height of around 20m
and the SWR plotted on each band using
my Austin QRP Club Vector Impedance
Analyser (a super piece of test gear) and
then checked using my IC-7610 at 20W
output and an Autek WM-1 Computing
SWR Meter.

This revealed that all the XR6 elements
needed lengthening to lower the SWR so
the minimum on each band was about
100kHz up from the lower edge of the
band. In the case of the 12m and 20m
bands, the minimum SWR point needed
moving about 230kHz lower in frequency.
On 17mand 15m it needed moving about

100kHz lower, on 10m about 430kHz lower
and on 6m about 500kHz lower.

In order to work out exactly how much
the antenna needed to be lengthened,
some simple mathematics was used. The
method | am about to explain can be used
to adjust any homebrew or commercial
Yagi.

Firstly, in the case of the XR6, which can
be considered as a two-element Yagi on
all bands, the same adjustment in length
required needs to be carried out to both
the driven element and the associated
reflector/director, i.e. the antenna elements
are basically scaled-up or scaled-down in
size.

Secondly the antenna needs to be first
adjusted on the lowest band it covers,
followed by the next highest band, and so
on (i.e. in the XR6, adjustment of the 20m
elements is followed by the 17m elements,
then the 15m elements).

On 20m, the minimum SWR point of my
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Fig. 6: XR6 on tower with C-140 dipole.

XR6 was 1.1:1 at 14.332kHz, meaning this
needed shifting approximately 230kHz
lower. Using the time-honoured formula
[2] for calculating the length of a half-wave
dipole antenna in metres of 150/f(MHz),
the length of one for 14.322MHz is
10.466m. Similarly, a half-wave dipole for
14.100MHz — my desired centre frequency
—would be 10.638m.

Therefore, the XR6 20m elements need
to each be lengthened by 10.638m minus
10.466m, which is 0.172m or 172mm.

As aresult, each tip section of the 20m
elements was extended by half of this, i.e.
86mm.

A similar calculation process was
then carried out for the other five bands
covered by the XR6. After this, the tower
was cranked down/tilted over to ground
level and the antenna elements adjusted
accordingly. When the XR6 was returned
toits full height and the SWR rechecked,
only the 10m elements needed further
adjustment/lengthening. This additional
adjustment was calculated in the same
way as before.

The final XR6 SWR curves are shown
in Table 2, which gives you an idea of the
excellent broad bandwidth of the antenna.

XR6 Performance

The installation was completed at the end
of November 2018, unfortunately just too
late for a serious attempt at the annual

CQ WW CW contest. However, extensive
on-air testing took place during December
2018 and | was very impressed with the
XR6's performance, noticing no discernible
difference between it and the previous two-
element delta loop on long distance paths.

14.00
14.05
14.10
14.15
14.20
14.25
14.30
14.35
18.068
18.118
18.168
21.0
21.05
211
21.2
21.3
21.4

Frequency (MHz) SWR

Frequency SWR

1.1:1 24.89 1.18:1
1.0:1 24.94 1.3:1
1.0:1 24.99 1.4:1
1.0:1 28.0 1.4:1
1.1:1 28.1 1.3:1
1.2:1 28.2 1.18:1
1.3:1 28.3 1.0:1
1.4:1 28.4 1.1:1
1.1:1 28.5 1.32:1
1.2:1 50.00 1.2:1
1.3:1 50.05 1.1:1
1.2:1 50.1 1.2:1
1.3:1 50.10 1.3:1
1.4:1 50.15 1.35:1
1.4:1

1.42:1

1.5:1

Table 2: Final SWR curves of Innovantennas XR6 installed at VK6VZ.

The front-to-back ratio was excellent for a
two-element antenna, showing around two
to three 'S’ points difference, depending on
band conditions.

The XR6's front-to-side ratio was equally
impressive, with signals being reduced in
level off the sides of the antenna by up to
four ‘'S’ points. Europe and western North
America were worked regularly on 20m
and 15m with what seemed a similar ease
to the XR6's predecessor.

In March 2019 I took my usual place
in Team 1 of Australia’s ‘Commonwealth
Contest’ endeavours. This was going to be
the real test for the XR6 — could it hold its
own in terms of providing a similar score
in comparison to my previous two-element
delta loop beam? | was also using the
InnovAntennas C-140 40m rotary dipole for
the first time seriously in a contest.

In the Commonwealth Contest 2018,
winds had hit 100km/hour during the first
twelve hours of the contest, snapping half
of the reflector of my capacitively-loaded
Moxon 40m wire beam and throwing the
HF delta loop wire beam around like a
piece of broken fencing.

This experience had prompted my
change to the XR6 and C-140, with their
aluminium tubing elements. On the
other hand, while the winds had been
challenging, the conditions on 20m had
been excellent for close to bottom of the
solar cycle conditions, with both short and
long path openings into the UK.

Commonwealth Contest 2019 proved
to be a radically different experience, with
the conditions on 20m next to non-existent
on the long path to the UK. Signals on the
short path were very weak and both Kevin

VK6LW and | struggled to work many UK
stations, leaving 40m to take up the slack.
Despite the poor conditions on 20, 15

and 10m, at the end of Commonwealth
Contest 2019 I had a claimed score of
4,195 points for 304 QSOs, in contrast to
2018's 4,030 points from 321 QSOs.

In 2018 | had managed 128 QSOs on
20m but in 2019 the poor conditions had
resulted in the QSO number dropping to 58.
On the other hand, in 2019 my 15m QSO
total had actually risen in comparison to
2018, with 28 QSOs comparedto 11.

The nicest thing of all was that Australia
Team 1 extended its hold on 1st place in
the team competition in 2018 into 2019
- and with my experience of doing the
Commonwealth Contest for over 20 years
| was very happy with the performance of
my InnovAntennas XR6 and C140. Over the
last year or so, both antennas have been
tested by winds approaching 100km/hour
with noill effects.

The XR6 MKII currently retails at £1,195,
including VAT, from the InnovAntennas
website. A compact version — the XR6C -
is available, which uses capacitively-loaded
20m elements that are only 8.8m wide
and costs £1,295. If you are interested in
adding the 4m band, the XR7 is currently
available on special offer at £1,195.
www.innovantennas.com

References

[1] Antenna Overview section of
Innovantennas.com XR6-MkIl 11 element 6
band Yagi Manual.

[2] Page 2 of Practical Wire Antennas by
John D. Heys G3BDQ, published by the
RSGB in 1989.
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Notes from a Small Station

@
The Magic of a
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e Place of Wire (Part Il
off last month, there is still an

impedance to match. Steve

GOKYA has done a lot of work . .
with a 19.8m length of wire [1]. I've put Joe Chester MWI1MWD continues his theme
a vertical red line on Alan's graph (Fig. 1 from last month of using an end-fed wire antenna
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 infinite.

The solution is what is commonly called
a9:1 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 | have a
dipole for the 7MHz band.

So, I now have your solution foryou — 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
160mto 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

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Fig. 1: A simple pole can support the distant end.
Fig. 2: Unun from MOCVO.

more wires outside my back window”, | was
told bluntly. Really? It's just a length of wire,
isn'tit? Apparently, the view through said
window is a major visitor attraction in these
parts, which meansitis in effect a ‘listed
view’ and can't be altered by as much as a
single wire. That evening, | rang M for help.
He's aman 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 | did!

Taking the Plunge

I tried a sloper first — 19.8m of 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 | realised that what | 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, | decided, like
Steve, to use a 10m fishing pole, but with
the top two sections removed, mounted
beside the garden shed, giving about
9mup and then 10.8m over to the tree. |
then attached my unun (I got mine direct
from MOCVOantennas.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 |
connected a suitable length of coax to the
transceiver, and | was ready to get on the
air. After that visual inspection, of course,
which I'm pleased to say | passed with
flying colours!

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, | switched off the
internal tuner in the IC-7300 and connected
my MFJ 945E manual tuner. With this, |
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.

LA S e

| start with 80m, and the first thing |
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. | 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. | would list the
callsigns for you but as these operators all
know each other, it was mostly first names
every over. However, here's a few | did pick
up: G4BIM, MOILO, G40AB, G6ZMX and,
of course, the G20T net. A day or so later, |
caught GWOWPO/P on 3760kHz. He was
59 with me, but | 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 | 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 | limit myself to checking
signal strengths. | 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
work ten stations, mostly in Europe, first
call every time. Best was RUTA in St
Petersburg, RG5A in Moscow, and EW2W
Belarus, allin CQ Zone 16. The rest of my
contacts were all in Zone 15. Just for the
record, | was using 100W. This continued
for a while, and | could have worked many
more, but then | remembered | promised
you North America.

So, what about NTUR, in Vermont, zone

5,and both VE3EJ and VE3JM, in Ontario
zone 4. Time to try another band? | tuned
up 10m, and got HG5A, EASDN, CR5T

and ED7W. | then tried 15m and worked
YUS5R in Serbia. As evening approached, |
thought | would have a look at 80m. First
up was M6T, just to check | was getting
out. I then worked OL4C on 3.76TMHz and,
unbelievably, UX2X on 3.744MHz. | didn’t
try 40m because the length of wire | am
using is close to a half wave on 40m and as
expected the end impedance is too high to
match successfully.

In summary, | had QSOs with stations
in CQ zones 4, 5,14,15,16,and on 80,
20,15 and 10m, which | would assess
as a bit better performance than my set
of attic dipoles, and with generally less
background noise. | should also say that
there were a couple of disappointments.
Operationally, the antenna once tuned
has a narrow bandwidth, which required
retuning regularly as | moved around the
wavebands. Using a manual tuner made
this a bit tiring but even with this, the
antenna was a good performer. | 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 NTMM. | found Tom
on 20m, and tried answering his calls, but
he didn’t hear me. The other frustration
was that | 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 |
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 atree, 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
even five or more times the operational
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 GOKYA,
page 114, published by RSGB, available
from the PW Bookshop.
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AIny Tone’

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 .............ccc.eveeeverrrerenens £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 £449:95 £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) B0 WaLLS .......coveveveerermeeneiererissenenes £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 Il) 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 BLUETOOTI 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...............ccovommvervrvvevurirennens

Accessories
CPL-02 Battery eliminator for AT-D868UV ..
CPL-01 Car charger ofr AT-D868UV .....
CPL-05 Speaker microphone for AT-D86!

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

COVID-19

SAOFENLG

Started in 2001,Baofeng has always
been aiming at creating user value and
innovating products. From the first 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 45W 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 fit 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. ...........ccoo.ee...d £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 Il VFO digital & analogue dual band UHF/
VHF handheld tranSCeiver ...........c...ceueeeuerereresnenens £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 ..

UV-5BE Original battery eliminator for UV-5RC+ ...
UV-5AT Original replacment antena for UV-5RC+ ...
UV-EP Original replavement ear piece for UV-5RC+
UV-5SC Original soft case for UV-5RC+ ......
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 ...

LEIXEN

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 .............coveeeveneerrennnend £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!
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sales@moonraker.eu Ry i G

By

Sen

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 aviue
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 first 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

T199is 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 ............cooevuverevrerivreniinness £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. | 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 (VA, UU &V/U) ........ £379.00

Base Transceiver
1C-7300 HF/50/70 is a revolutionary compact radio that will excite HF
operators from beginners t0 eXperts ...........ooeeveererereeenes £1199.00

1C-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
£1795.00




Mobile Antenna Mounts

TRIMAG-S Triple magnetic mount with S0239 antenna fitting with 4m
RG58 and PL259 fitted — ideal for those larger antennas........ just £39.95
TURBO-S single 170mm magnetic mount with S0239 antenna fitting with
4m RG58 and PL259 fitted — will suit most antennas upto 5ft. ........ £19.95
HKITHD-S0 Heavy duty hatch back mount with S0239 antenna fitting
with 4m RG58 and PL259 fitted £32.95

GRP Fibreglass
Base Antennas
Diamond quality -
Moonraker pricing

These high gain antennas have been pre-tuned for

HKITM-S Mini hatch back mount with S0239 antenna fitting with 4m
RG58 and PL259 fitted

£32.95

Multiband Mobile

Why buy loads of different antennas when Moonraker
has one to cover all! SPX series has a unique fly lead and
£ ]

e

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 fitting 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 fitting.........ccccovvrvruernenee
£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 fitting .........cccocovuvvrrinnnns £59.95

A ——
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 fitting... £9.95
MR777 2/70cm, Gain 2.8/4.8dBd, Length 150cm, 3/8 fitting... £19.95
MRQ525 2/70cm, Gain 0.5/3.2dBd, Length 43cm, PL259 fitting (high quality)... £19.95
MRQ500 2/70cm, Gain 3.2/5.8dBd, Length 95¢m, PL259 fitting (high quality)... £26.95
MRQ750 2/70cm, Gain 5.5/8.0dBd, Length 150cm, PL259 fitting (high quality). £36.95
MRQ800 6/2/70cm Gain 3.0dBi/5.0/7.5dBdBd, Length 150cm, PL259 fitting (high

quality) £39.95
MRQ273 2/70/23cm Gain 3.5/5.5/7.5dBdBd, Length 85¢m, PL259 fitting (high quality)
£49.95

MRQ800 10/6/2/70cm Gain 10m (2.15dB) 6m(2.5dB) 2m (2.8dB) 70cm (5.5dB)

Length: 125cm PL259 fitting £49.95

Goax Gable Drums
Save money buying in bulk — handy
50m as well as 100m drums at discounted prices

RG58-DRUM-50 standard RG58 6mm 50m reel.
RG58-DRUM-100 standard RG58 6mm 100m reel..
RG58M-DRUM-50 military spec RG58 6mm 50m reel
RG58M-DRUM-100 military spec RG58 6mm 100m reel.
MINI8-DRUM-50 military spec MINI-8 7mm 50m reel
MINI8-DRUM-100 military spec MINI-8 7mm 100m reel.
RG213-DRUM-50 military spec RG213 9mm 50m reel
RG213-DRUM-100 military spec RG213 9mm 100m reel
'WESTFLEX-DRUM-100 military speck Westflex 103 10mm 100m rex
RG174-DRUM-100 military spec RG174 2.8mm 100m regl...........

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 fit 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 20t 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

your 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 S0239.

£49:95 SPECIAL OFFER £39.95

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

Length 155¢m, S0239.......ccovvevreerenncs £54-95 SPECIAL OFFER £44.95
SQBMS00P 2/70cm, Gain 6.8/9.2dBd, RX 25-2000MHz,

Length 250cm, S0239 £74.95 SPECIAL OFFER £69.95
SQBM1000P 6/2/70cm, Gain 3.0/6.2/8.4dBd, RX 25-2000MHz,

Length 250cm, S0239
SQBM223N 2/70/23cm, Gain 4.5/7.5/12.5dBd, RX 25-2000MHz,

Length 155¢m, 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

£84.95

HF Wire Antennas
Our HF wire antennas are made with complete waterproof Zotted
baluns and high quality “original” flexweave antenna wire.
MDHF-80 3.5MHz balun matched mono dipole, length 40m
MDHF-40 7.0MHz balun matched mono dipole, length 20m
MDHF-20 14MHz balun matched mono dipole, length 10m....

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
OSHF-20 14-30MHz balun matched off set dipole, length 11m
LWHF-160 1.8-50MHz unun match end fed antenna, length 42m .
LWHF-80 3.5-50MHz unun match end fed antenna, length 20m ...
LWHF-40 7.0-50MHz unun match end fed antenna, length 10m ...

.£49.95

£44.95
£39.95

£79.95

Yagi Antennas
All Yagis have high quality gamma match fittings
with stainless steel fixings!

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

one feed!

GRP Fibreglass
Ideal heavy duty fibreglass 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 0D £29.95
GRP-200 2m 51.7mm 0D £39.99
Masts m P ‘

Telescopic

We offer both aluminium and GRP fibreglass push up masts ranging from 20-50ft
to suit your needs. The aluminium versions are for portable/occasional use and the
fibreglass versions can also be used for fixed instillation

LMA-M 26ft open 5.5ft closed 50-25mm aluminium mast ...................
LMA-L 33ft open 7.2ft closed 50-25mm aluminium mast 4
TMF-1 20ft open 5.6ft closed 50-30mm high quality GRP mast..
TMF-1.5 30ft open 7.5t closed 57-30mm high quality GRP mast
TMF-2 40ft open 9ft closed 57-30mm high quality GRP mast
TMF-3 50ft open 8ft closed 65-23mm high quality GRP mast

NOW
IN STOCK

NEW FORMULA ZERO
Super Low Loss Cable

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 | .I
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-

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 ......ccovvvvvrivicinnnne £199.95
GPA-80 budget version of GP2500 80-6M

Length 6.0M £99.95
GPA-80F fibreglass version of GPA-80 ............ £129.95

HF Mobiles

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

little as £22.95!

AMPRO-10 Slim line design 28MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-11 Slim line design 27MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-12 Slim line design 24MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-15 Slim line design 21MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-17 Slim line design 18MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-20 Slim line design 14MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-30 Slim line design 10MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-40 Slim line design 7MHz 2m approx. 3/8th fitting........ £22.95
AMPRO-60 Slim line design 5SMHz 2m approx. 3/8th fitting........ £24.95
AMPRO-80 Slim line design 3.5MHz 2m approx. 3/8th fitting..... £27.95
AMPRO-160 Slim line design 1.8MHz 2m approx. 3/8th fitting... £59.95

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

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 ...
HCW-50 Hard drawn copper wire, 1.6mm, 50m length ..
FWPVC-50 high quality flexweave with PVC coating 4mm, 50m .
300-20 Ribbon feeder 300 ohm high quality slotted, 20m...
450-20 Ribbon feeder 450 ohm high quality slotted, 20m ..
DPC-W Wire dipole centre with securing clamps ........
DPC-S Wire dipole centre with S0239 socket for PL259 .
DPC-38 Dipole centre for 2 x 3/8th whips antennas to make dipole ....... £6.95
DOGBONE-S small plastic insulator

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 A 3

TRIPOD-HDA heavy duty collapsible tripod to suit base mats up to 67mm
£149.95

TK-24 wall bracket offers 18” clearance
TK-12 wall bracket offers 12 clearance
BB2 mast base plate to suit up to 2" masts/pole
JOIN-200 clamp 2" poles back to back
PTP-20 2" to 2" mast clamp

Join the best loyalty programme

and start earning

All registered retail customers can now earn and redeem free product credits known as WATTS.
[t's simple the more you spend the more WATTS you receive. You will also receive bonus WATTS

now!

when you refer a ‘New Customer’, ‘Write a Product Review’, ‘Share’ a product’ or ‘Refer a Friend’

Don’t miss out - Register now and start enjoying free




Valve & Vintage

Marconi Challenger: End of an Era (Pt II)

Michael Jones GWZBBY continues his story of

Michael Jones GW7BBY
michael@gb2mop.org

umay recall that | 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.

RetestDriver Board:
Properly!

While waiting, | re-tested the driver section
and did some more research into the
4CX350 characteristics. Given that the
Control Grid is biased at -27V DC and that
the grid should not go positive, maximum
power should be obtained with a voltage
swing in the order of 54V pk-pk under load.
Off load swing will be greater and, to allow
for losses, say 65 to 70V pk-pk. ALC will
come into play to keep the drive within
acceptable limits. My re-test of the driver
section showed that for 6V pk-pk input,
the output varied from 8V pk-pk at the
lower frequencies to 35V pk-pk at 28MHz.
So, the driver output was low but greater
than the input. | needed at least double the
voltage swing. Using the QRZ forum in my
search for information was very useful in
confirming these conclusions.

The driver device was a CTC
BALOOOOL10 - arare device made from
unobtainium! It is two NPN transistors in
a single 744a-01 package, Fig. 1. Testing
this out of circuit revealed that only one
half was working, hence the low output
voltage. | was unable to find a datasheet
for this transistor or find one listed for
sale anywhere. Indeed, only two NPN
transistors, MRF392 and MRF393, were
available in this package. On an educated
hunch, the original transistor looked like a
100W device and that seemed reasonable
given that the driver probably operated in
Class A for linearity, with a supply voltage
of 24V DC. Either the MRF392 (125W) or
the MRF393 (100W), both good for up to
500MHz, could be suitable. | decided that
either could be used. Against this the price
is about £90.00 so mistakes cannot be
tolerated. | was a little uneasy about this
transistor because it is only specified from
30to 500MHz and | was going to use it
below 30MHz, and it's the Museum'’s hard-
earned money at stake.

Another option would be to use two more
common RF transistors wired back to the

the Marconi Challenger and its restoration.

driver PCB. Packages could be MT-72 or
other RF package but would require some
re-modelling of the mounting points. There
is a cut-out in the PCB specifically for the
744a-01 device. The alternative transistors
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
PCB. Doable, not ideal, but kept in mind.

After discussing with Paul, we decided
that the best solution was to order an
MRF392 from Mouser. Fortunately,
it all worked out. | was able to fit the
replacement driver transistor on the bench
at home and then test it, Fig. 2. Maximum
output was improved and it was consistent
from LF to HF, whereas the old transistor
dropped off at the LF end. Also, with both of
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

expectations and the four 4CX350s arrived
about six weeks early but we were unable to
fit them until the driver transistor issue was
sorted out, which was very frustrating!

Other issues included damaged
‘Doorknob’ capacitors, Fig. 3. Fortunately,
we were able to replace these from the
Museum'’s stock.

FinalJitters!

Before fitting the new valves, it was
essential to ensure that all the feed
conditions for the valves were perfect:
Bias, Screen voltage, HT and RF feed. After
fitting the Driver transistor, | reassembled
the valve box into the transmitter’s RF unit
still with the old valves in place. | was then
able to set up the bias at -27V and the
screen voltages for each valve at 400V.
This is where my confidence was taking a
battering. | didn't want to fit all four valves
in one go and risk wiping out about £1000
worth of valves due to some unforeseen
fault or oversight. | was sure that all the

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Valve & Vintage

Fig. 1: Troublesome drive transistor, CTC BALOOOOL10. Fig. 2: Driver test set-up.

operating conditions had been set up
correctly, but still wanted to fit only one
valve at a time as | reasoned that all four
valves were in parallel so | should be able
to run with only one valve in place but at
reduced power. Technically this would

be correct but | would have to block the
unused valve chimneys to maintain airflow
through the valve under test. | would also
have to isolate or remove the unused anode
clamps because it would be unwise to leave
them hanging loose with 2.2kV on them! In
the end I replaced one of the old valves with
anew one and left the other three in place.
As they were not contributing any output,
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 | replaced a second
old valve. Now the power output was very
much improved and stable. If | transmitted

USB into a dummy load, | 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 restricted to 80 or 160m, as the
higher amateur bands are not covered by
the marine bands. Also, being commercial
equipment, only USB is available. (OK, there
is CW, but I'm no good at it!). | took part in
the Saturday morning AM VMARS net on
3.615MHz using the Oceanspan and asked
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!
The drive tripping issue was at first
perplexing. The RF drive trips, as stated
earlier, if final valve air temperature exceeds
125°C, critical controls are moved after
tune up, frequency data input is incomplete
or the PLL drifts out of lock. If any of these
last four faults occurs, the drive trip LED
illuminates, but it doesn't tell you which
of the faults have occurred. Another
annoyance is that not all of the fault lines
coming into the protection circuit are, for
instance, low for no fault, high for fault.
Some are high, some are low. Anyway, |
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, wasita
transient fault or noise on one of the inputs,
or even a fault in the protection circuit
itself?

| decided to spend my next day in the
Museum sorting it out. In the meantime,
at home, | made a small board to fit onto
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the header for the drive protection circuit
with four LEDs to monitor each of the
fault lines, Fig. 4. | 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
| was probing after everything was well
warmed up. | decided that it was time to
apply the Mk1 test strategy and give it a
good thumping! A healthy tap in the PLL
area (see Fig. 5 last month) caused it 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. | gave it a pushinto its
socket and the problem went away. To

Fig. 3: Damaged antenna load capacitor. Fig. 4: Fault monitoring board.

make sure, | 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.
That seems to have fixed it. It behaved itself
for about two hours after this fix.

VMARS run a USB net on 3.615MHz
at 8.00pm Friday evenings to cater for
military and commercial equipment that
only runs USB. | 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
Ofcom for an NoV (Notice of Variation)
to allow use of full power. As | write, it
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
modifications to add the higher amateur
bands, also to add LSB. The January 2019
PW was very timely because it included
construction details for a Spectral Inverter,
i.e. swaps LSB to USB and vice versa at
audio frequencies. The beauty of this
device is that no internal modifications are
required — it's magic! Many thanks to Ron
Taylor G4GXO for his article — | shall be
building two, one for the Challenger and
another for the Kelvin Hughes, my next
major project.

I must thank EIMAC (now part of CPI -
Communications and Power Industries)
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
(ex-Marconi) for his insights into Challenger
development.

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.gh2mop.org and www.internalfire.com
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LAMCO EXCLUSIVE
SHACK MATS
AVAILABLE IN ICOM, KENWOOD AND YAESU BRANDING

OUR BEST SELLERS
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ICOM IC-7300 + FREE ICOM IC-7610 + FREE ICOM IC-9700 + FREE
SHACK MAT + SP-38 SPEAKER SHACK MAT +SM-50 DESK MIC SHACK MAT + SP-38 SPEAKER

£3,099.95 A

YAESU FT-DX3000 + FREE YAESU FT-991A + FREE YAESU FT-DX101D + FREE
SHACK MAT SHACK MAT SHACK MAT

mo 2

LAMCO COVID-19 (CORONAVIRUS) STATEMENT

LAMCO are closely monitoring the Governments advice on COVID-19 and the showroom will remain open until
advised otherwise. Our staff are following a strict hygene policy and are preparared to be operational
Online and Mail Order only. All orders will be dispatched as soon as possible regardless of the scenario.

TN\ SALES@HAMRADIO-SHOP.CO.UK
'\ ALWAYS OPEN ONLINE: WWW.HAMRADIO-SHOP.CO.UK
C%‘aick Here To Chat With Our Online Sales Team for UK and International Enquiries. Chat with David, Simon, Joe, Lee or Claire... 012 26 361700 oom

MORE AVAILABLE ON OUR WEBSITE...
T ﬂﬁ 10 St @ Kornunica'

=————antenne

bhi (D {Q MCROSET: \/ Teisystems Spps

Noise Cancellation Produc

KENWOOD (e =d Uniden & (60 |

SPE EXPERT 1.3K-FA FCC VERSION  WE'RE STOCKED TO THE ROOF WITH A GREAT SELECTION OF RADIO EQUIPMENT
(INTERNAL ATU)

USED GEAR WANTED - FINANCE AVAILABLE
£ °®O 5 DONCASTERROAD, BARNSLEY, SOUTH YORKSHIRE, S701TH

Online Chat Available
Any Questions?
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ONE STOP HOBBY RADIO SHOP

Moonraker UK Limited, Cranfield Road, Woburn Sands, Bucks MK17 8UR Open Monday-Friday 9:00-5:30pm

v
RM
Base 240v Mains
BLA1000 1.8-55MHz All mode
solid state base amplifier, 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 .............coccovererrireinns £2799.95
BLA600 is a compact wideband 500W linear amplifier for the HF and 6m
bands, from 1.8 to 54 MHz ......£1999.99
BLA350 PLUS is ideal base amplifier for the HF bands, the BLA 350 Plus
mains powered Solid State amplifier gives a hefty 300 watts output and is
simple t0 drive .......ccooveere. £899.99

Mobile 12v & 24V

HLA305V is a 12v wideband professional compact amplifier for the HF
band covering 1.8-30 MHz Output is nominal 250W at full power, 6 band
filter and LCD for Amplifier Status. Input drive from 1W to 10W maximum.
Ideal for handhelds, FT-818ND and similar .............ccccooveviunnens £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 filter on this solid state amplifier that will
cover all the main Amateur Bands from 1.8-30MHz Suitable for all modes

delivery 150W.......covevvvevrvennnns £399.95
KL703 is a new 500W linear Amplifier for use between 25 and 30 MHz,
(developed for the 10m amateur radio band).............cccoceveeuennns £399.95

LA250V is a 12v professional 200W 140-150MHz amplifier, 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 amplifier for the UHF band cover-
ing from 405 to 480 MHz Output is nominal 100W at full power ..£479.99

LDG

ELECTRONICS

Tuners
LDG Z-817 1.8-54MHz ideal for the Yaesu FT-817 ......
LDG Z-100 Plus 1.8-54MHz the most popular LDG tuner.
LDG IT-100 1.8-54MHz ideal for IC-7000...
LDG Z-11 Pro 1.8-54MHz great portable tuner ..
LDG AT-100 Pro Il 1.8-54MH:
LDG AT-200 Pro Il 1.8-54MHz
LDG AT-1000 Pro Il 1.8-54MHz conti

LDG AT-600 Pro Il 1.8-54MHz with up to 600W SSB...........
LDG YT-1200 1.8-54MHz 100W for FT-450D, FT-DX1200 & FT-DX3000.
LDG YT-100 ideal for your Yaesu FT-857D
LDG RT-600 1.8-54MHz 5-600W external ATU
LDG RBA-1 Balun 1:1 high quality
LDG RBA-4 Balun 4:1 high quality

SHARMAN
multiCOM

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 efficiency, reliability and
light weight design. It also has Current Limiting and Short Circuit Protection
£39.95

SWR Meters

WCN-200 CROSS NEEDLE 1.8-200MHz 30/300/3000W
WCN-400 CROSS NEEDLE 140-525MHz 30/300/600W
WCN-600 CROSS NEEDLE 1.8-525MHz 30/300/3000W

£89.95
£89.95
..£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
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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 .
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 B

Wains Camceteten Prvdecta
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 unigue 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 amplifier
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 specific 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.......................cooene. 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.

£59.99

A'SON

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 ...
W-50 Dual Band 2/70cm 4.5/7.2dB 200W 1.8m
W-300 Dual Band 2/70cm 6.5/9.0dB 200W 3.1m ..
W-2000 Tri Band 6/2/70cm 2.15/6.2/8.4dB up to 200W 2.5m

Switches

CX-SW2PL 2 Way S0239 up to 2kW DC-1000MHz .
CX-SW2N 2 Way N-Type up to 2kW DC-1000MHz ...
CX-SW3PL 3 Way S0239 up to 1.5kW DC-800MHz
CX-SW3N 3 Way N-Type up to 1.5kW DC-800MHz .
CX-SW4PL 4 Way S0239 up to 1.5kW DC-900MHz
CX-SW4N 4 Way N-Type up to 1.5KW DC-900MHZ ......ccovvvvvcrccssccccicees

Dummy Loads
DM-150PL 30-150W DC-600MHz PL259 fitting

PR AAAKL AT ARALL P A ARARAL IS KL T £biEincs

£44.99
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WE ARE OPEN AND HERE TO HELP YOU IN THESE DIFFICULT AND UNCERTAIN TIMES. KEEP SMILING
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The Arrow Il line of Antennas

has been engineered to provide
maximum gain and efficiency in the
smallest practical size & weight

]
7 Elmart

ARROW 11 146/437-14WBP Portable satellite antenna (inc duplexer)
54" long £199.99
ARROW Il 146/437-10WBP Portable satellite antenna (inc duplexer)
38” long £149.99

ARROW 11 146/437-10WB Portable satellite antenna (without duplexer)
£89.99

38” long
ARROW II Roll up bag to suit all above antennas.............ccc.c....
ARROW GP121.5 - 1/4 Wave Ground Plane - (Aircraft Band)
ARROW GP70.250 1/4 Wave Ground plane (4 Metre)
ARROW GP52 1/4 Wave Ground Plane (6 Metres) ....
ARROW GP146 1/4 Wave Ground Plane (2 Metre)
ARROW GP146/440 1/4 Wave Ground Plane (Dual Band)
ARROW FHL UHF Fox Hunt Loop 1MHz-1000MHz
ARROW FHL VHF Fox Hunt Loop 1MHz-600MHz
ARROW 4 MHz Offset Fox Hunt antennuator

DIAMOND | | _
ANTENNA i |

Yagis ¥
1st class Japanese quality antennas !
with simple plug and play assembly

A143087 Dual band 2/70cm, 7 ele, 7.5/9.3dB, T00W .......ccc.cooevvvrrrrrrnnc £119.99
A144S10R 2m, 10 ele, 11.6dB, 100W
A144S5R 2m, 5 ele, 9.1dB, 50W
A430815R 70cm, 15 ele, 14.80B, 50W .......ooccvvvvversrsenssensssesssesnies £64.99
A430S10R 70cm, 10 ele, 13.1dB, 50W
A502HB 6m, 2 ele, 6.3dB, 130W

VHF/UHF Verticals

X-30 Dual Band 2/70cm 3.0/5.5dB Gain 1.3m $0239 fitting
X-30N Dual Band 2/70cm 3.0/5.5dB Gain 1.3m N-Type fitting .
VX-30 Dual Band 2/70cm 2.15/5.5dB Gain 1.3m N-Type fitting (radial free) .£69.99
X-50 Dual Band 2/70cm 4.5/7.2dB Gain 1.7m S0239 fitting ...
X-50N Dual Band 2/70cm 4.5/7.2dB Gain 1.7m N-Type fitting .
X-200 Dual Band 2/70cm 6.0/8.0dB Gain 2.5m S0239 fitting ..
X-200N Dual Band 2/70cm 6.0/8.0dB Gain 2.5m N-Type fitting
X-300 Dual Band 2/70cm 6.5/9.0dB Gain 3.1m S0239 fitting.....
X-300N Dual Band 2/70cm 6.5/9.0dB Gain 3.1m N-Type fitting
X-510N Dual Band 2/70cm 8.3/11.7dB Gain 5.2m N-Type fittin
X-5000 Tri Band 2/70/23cm 4.5/8.3/11.7dB Gain 1.8m N-Type fitting ........£149.99
X-6000 Tri Band 2/70/23cm 6.5/9.0/10.0dB Gain 3.05m N-Type fitting ...... £179.99
X-7000 Tri Band 2/70/23cm 8.3/11.9/13.7dB Gain 5.0m N-Type fitting ......£199.99
\-2000 Tri Band 6/2/70cm 2.15/6.2/8.4dB Gain 2.5m N-Type fitting ......... £109.99

Motorised Mobile

$D330 3.5-30MHz 200W 1.7m PL259 £399.95
HF Verticals

CP-6 6 band 80-6m 200W 4.6M S0239 ........ccevvvvvveiemrrvirrenseesisissenssiens £329.95
BB7V 2-30 MHz 250W 6.4m S0239 £349.99
CP-8040 Dual band 80/40m 200W 6.53M S0239 ........covveermmmmreeermmssrrrrennns £39.95
VHF/UHF Mobiles

DP-TRY2E Dual band 6/2M 2.1/3.4dB 1.32m PL259
NR-770HSP Dual band 2/70cm 2.15/5.5dB 1.00m PL259
AZ-510N Dual band 2/70cm 2.15/5.5dB 0.95m PL259 ...
AZ-510FX Dual band 2/70cm 2.15/5.5dB 0.92m PL259 . .
$6-9700 Tri band 6/2/70cm 0.00/3.0/5.8dB 1.07m PL259 .........coccccccrces £59.95

Coax Switches

CX-210A 2-Way 1.5kW 50239 £44.99

CX-210N 2-Way 1.5KW N-Ty £69.99

CX-310A 3 Way 1.5kW S0239 £89.99

CX-310N 3-Way 1.5KW N-T £109.99

Duplexers and Triplexers

MX-72N Split 1.6-150/400-460MHz 400W Socket S0239 2 x leads PL259/N-Type .
£39.95

MX-72H Split 1.6-150/400-460MHz 400W Socket 50239 2 x leads PL259 ..£39.95
MX-62M Split 1.6-56/76-470MHz 600W Socket 50239 2 x leads PL259 .....£59.95
MX-610 Split 1.3-30/49-470MHz 600W Socket S0239 2 x leads PL259 ......£69.95

MX-2000 Split 1.6-60/110-170/300-950MHz Socket S0239 3 x leads PI259 ..........
£89.99

| MX-3000N Spiit 1.6-160/350-500/850-1200MHz Socket S0239 3 x leads




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

MFJ

Automatic Tuners
MFJ-926B remote Mobile ATU 1.6-30MHz 200W.
MFJ-929 Compact with Random Wire Option 1.8-30MHz 200W.£299.95
MFJ-991B 1.8-30MHz 150W SSB/100W CW ATU
MFJ-993B 1.8-30MHz 300W SSB/150W CW ATl
MFJ-994B 1.8-30MHz 600W SSB/300W CW ATU...
MFJ-998 1.8-30MHz 1.5kW

MFJ

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

MFJ-902B 3.5-30MHz 150W mini travel tuner
MFJ-901B 1.8-30MHz 200W Versa tuner ..
MFJ-945E 1.8-54MHz 300W tuner with meter
MFJ-941E1.8-30MHz 300W Versa tuner 2......
MFJ-949E1.8-30MHz 300W deluxe Versa tuner with DL .
MFJ-9341.8-30MHz 300W tuner complete with artificial GND ...
MFJ-974B 3.6-54MHz 300W tuner with X-needle SWR/WATT
MFJ-969 1.8-54MHz 300W all band tuner.

MFJ-9761.8-30MHz 1500W balanced line tuner with X- Needle SWR/

WATT £569.95
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..............cc..ccevveennees £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 HFAVHF/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 HFAVHF/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
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......

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

MF)

Headphones

MFJ-393 are professional grade MFJ Boom-Mic Head-phone set is for
contesting, DXing and traffic 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 them Available pre wired for ICOM, Kenwood, Yaesu................ £7450
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

ME)

Dummy Loads
Chose between dry and oil filled
dummy loads between 15-2500W

MFJ-261 15W (100W peak) DC-500MHz with PL259.............c.c..c
MFJ-261N 15W (100W peak) DC-500MHz with N-Type .. ..
MFJ-262B 35W (200W peak) DC-1000MHz with PL259
MFJ-262BN 35W (200W peak) DC-1000MHz with N-Type.
MFJ-260C 25W (300W peak) 30-650MHz with PL259 ...

MFJ-260CN 25W (300W peak) 30-650MHz with N-Type.
MFJ-250X 1kW (2kW peak) DC-400MHz with S0239 (need transformer
oil) £69.95
MFJ-250 1kW (2kW peak) DC-400MHz with S0239 (includes transformer
oil)
MFJ-264 100W (1.5KW peak) DC-650MHz with S0239..
MFJ-264N 100W (1.5KW peak) DC-650MHz with N-Type ...
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 flanges
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 S0239 2-Way 0-1000MHz 2kW...
MFJ-2702N N-Type 2-Way 0-1000MHz 2kW.
MFJ-2703 S0239 3-Way 0-800MHz 2kW.
MFJ-2703N N-Type 3-Way 0-1.5GHz 2kW.
MFJ-2704 50239 4-Way 0-900MHz 2kW .
MFJ-2704N N-Type 4-Way 0-1.5GHz 2kW.

MFJ

DG Multi-Outlet Strips
These strips have 5-way binding posts for your transceivers and accessories
1o 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
12VDC supply £124.95
MFJ-1117 Multiple DC Power outlet lets you power four HFVHF 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 SUPPIY .....cvvvvvssssmmnnees £54.95

MFJ

Morse Keys
Morse keys, readers and tutors starting from just £24.95.

MFJ-550 Budget practice key for beginners ..
MFJ-553 Deluxe wood telegraph straight key.
MFJ-557 Deluxe code practice oscillator with volume adjust..
MFJ-566M Micro CW keyer black with metal base
MFJ-566P Micro CW keyer black with plastic base
MFJ-564 Deluxe Lambic paddle with heavy base in chrome ...
MFJ-564D Deluxe Lambic paddle with heavy base in black
MFJ-461 Pocket size Morse code readel
MFJ-418 Pocket size Morse code tutor .

ME) iw”

Telescopic Antennas g

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 171t Ten section (27" to 16.9ft) 3/8th fitting

MFJ-1977 12ft Seven section (24"to 12ft) 3/8th fittin:
MFJ-1976 10t Seven sections (20" to 10ft) 3/8th fitting.

..£79.95

MHE

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

MF)

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 fiberglass
spreaders and nearly invisible wire elements (flat 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
MFJ-1836H 1500W version

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 ro0m ...........cccceevveeerneerriinnns £17.99
MFJ-108B Read hoth 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 Teflon S0239 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
MFJ-4706 6 position

MH

HF Octopus antenna base ""\ ‘&

Octopus antenna hub turns your ham-sticks into four fully balanced dipoles
in minutes!

Mix and match any four HFAVHF/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 fixed 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 fiberglass 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, field day, camping, and ARES during disasters. Single coax feed, built-
in balun. £139.95

£319.95

Join the best loyalty programme
and start earning WATTS| now!

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’

Don’t miss out - Register now and start enjoying free
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Antennas

Antennas Using Fibreglass Poles

Don G3XTT explores the many ways in which
fibreglass poles can be used to support a wide

Don Field G3XTT
practicalwireless@warnersgroup.co.uk

any years ago, when we lived

near Cambridge over clay

soil, | 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, | 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
toas much as 26m in length, or poles that
will compact down small enough to fit into
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, | 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 lan Dilworth G3WRT's article last month
about the End-Fed Half Wave antenna.
Quarter-wave vertical antennas naturally
offer arelatively low angle of signal take-off
(Idon’t plan to go here into great detail about
the performance of different lengths of

range of HF antennas.

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
wavelengths out from the antenna. The first
of these is in your hands. The second may

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 | 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
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Antennas

Fig. 1: Don's 22m Spiderpole attached to a post
at the end of the garden. Fig. 2: Configuring a
40/80m quarter-wave wire antenna.

Fig. 3: Feedpoint of elevated 20m quarter-wave
vertical. Fig. 4: Jubilee clip to stop telescoping.

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).

FibreglassPoles

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
of good quality telescopic fibreglass poles.
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. | 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. | can
raise it to about 17m (55ft) in less than ten
minutes, and drop it in no more than five
minutes if needed.

My first fibreglass antenna support,
bought many years ago now, was a 10m
pole (less than 1.2m when telescoped). |
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
- there was even the ring for the fishing
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
of its pristine waters and fishing gear can
only be brought into the country with a
veterinarian’s certificate to say it has been
suitably sanitised! Needless to say, mine
was dirty and well used. Eventually they
were persuaded by the rest of my radio gear
that | was using it for other purposes!

Anyway, nowadays Spiderbeam of
Germany and others (see SOTABEAMS ads
for smaller poles) sell fibreglass poles up

...0rop wire’ opened out as an inverted-L for80m ___ i

10m fibreglass ‘fishing rod'

Permanent vertical part fixed to
a fibreglass pole for both bands

‘Drop wire' connected to
feedpoint for 40m operation __

Coatxial cable to shack

to aremarkable 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 putup 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.

InUse

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
my first efforts from the new QTH 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 | wanted it, close to the bottom of the
band (I was chasing a Pacific DXpedition
on 80m CW). With just a handful of ground
radials it performed very well and | 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.

Raising a long fibreglass pole can be

“u»? 2..

Earth rod

Y

something of a challenge and | opted out.
Instead, | secured the pole to a substantial
wooden gatepost and pushed it up one
section at a time. Let me say at this point
that | gather there are different ways of
weaving the fibreglass into a tube and some
methods make for a much more substantial
product than others. My 18m pole was
considerably cheaper than the Spiderbeam
equivalent when | bought it but we had
an identical one break in two when trying
toraise it from ground level on the T32C
DXpedition some years ago. | have never
seen that happen with a Spiderbeam pole — |
guess you get what you pay for.

Given my early success here with the
that 18m vertical, | decided to be a little
more ambitious and invested in a 22m
(Spiderbeam) pole, with the intention of

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

going ‘large’ for the CQ 160m CW Contest
in January. | soon discovered that pushing
up the last few sections is beyond the
efforts of one man (this man, at least!)
although | 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 arecommendation specifically for
Spiderbeam - | just happen to be a satisfied
user - but, as | said earlier, other suppliers
are available or simply buy a cheap fishing
pole if you only need a short pole).

Anyway, to cut a long story short, |
ended up in the 160m contest with the
pole about 17m high, supporting a quarter-
wave inverted-L antenna. | had deliberately
removed the top couple of sections of the
mast, which always appear very flimsy and
can easily break if you try to use them to
attach, say, loading wires. On DXpeditions,
for example, our typical 160m antennais a
T configuration (vertical plus two loading
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, | 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 | wanted to take part in a multiband
contest. What could | put up quickly and
easily that would do the trick? The inverted-L
was still there and working well on 160m.
| 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 | 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 |
wanted to change bands but | 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
configuration had a low VSWR on 15m too
(third harmonic, so it was a three-quarter
wave vertical on that band). For 20m, | used
the elderly 10m pole that | mentioned earlier
and created an elevated quarter wave with
two quarter-wave radials dropping at about

A

-

45° (which gives areasonably close match
to 50Q at the feedpoint). The photo, 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 |
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, | actually started the contest with
a commercial multiband vertical - no
names, no pack drill - that I thought | could
useon 20, 15 and 10m but some direct
comparisons on the first day of the contest
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, | 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, | plan to come back to this
later but suffice to say, a contest in which
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.

Incidentally, when the VP8PJ (South
Orkney) DXpedition was on, the only band
on which | needed it was 17m, so | trimmed
the driven element and elevated radials of
the 20m antenna | mentioned earlier, and
worked them with relative ease.

Points toWatch

As | said, in future articles | want to talk
about the sort of antennas you might want
to support with a fibreglass pole, including
matching arrangements, earth systems and
the like. I just want to finish off this time,
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
for any telescopic fibreglass pole. Although
the sections will lock together with twisting,
I can recall several instances of the VSWR
going high during a portable operation, only
to see that the pole had partially collapsed.
And | 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, | had always been told to avoid
carbon fibre poles and stick to fibreglass
because the former is slightly conductive
and can therefore be lossy to RF. | see from
the recent SOTABSEAMS advertisements
that proprietor Richard G3CWI has actually
made some measurements of his high-
strength carbon fibre poles and believes
the losses are acceptable, certainly when
supporting dipole antennas. Personally, |
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. | have seen the effect this can
have, with salt deposits the length of the
pole, potentially, for example, shorting out
the antenna feedpoint. | 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!).

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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d lcom IC-705

VHF, UHF, HF, D-Star all mode
10W QRP portable transceiver
Arriving soow

— place your deposit now!

oen i14]v] S
0 D mad
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lcom 9700

Latest Technology

® 2/70/23cms Transceiver

e All Mode e Direct sampling ® D star
© 100/75/10W e Touch screen control

over 20,000 items in stock'

Yaesu l?
FTM300DE |

e Dual Band Digital/FM
Transceiver

e 50W High Power, CAFM/FM

o Detachable remote head

o Plus lots of features!

GENEROUS
Part X

CALL NOW!
£1795.95

Yaesu FTdx-101D
SDR HF/50/70MHz 100W

Yaesu FTdx-101MP

New 200W version

[ £3149.95 |
£4199.95

Alinco DX- SR9
100W HF Transceiver with SDR feature

® QRP option: 100mW-2W output
e CW Keyer + filters built in

£579.95

SDR HF+6m 100W transceiver
e Widescreen Display  Dual receiver
e Auto Tuner

lcom 7610

GENEROUS
Part X

CALL NOW!
£2999.95

Yaesu FT-991A
Full coverage HF/VHF/UHF
Transceiver
® 100W HF/6m, 50W 2m & 70cms
o Touch screen colour display

GENEROUS
Part X
CALL NOW!

£1189.95

Alinco DR-735E
50W VHF/UHF with ‘rainbow’ display
e Duplexer allows single Antenna
e Rx: 108-174, 400-479MHz
e Programmable with downloadable software

£299.95

lcom 7300

Top selling HF/50/70MHz 100W
SDR Transceiver

o Touchscreen TFT display
e Auto ATU e All Mode

GENEROUS
Part X
CALL NOW!

£1199.95

Yaesu FTdx-3000
100W Classic HF/50MHz Transceiver

 DSP noise reduction e Built-in keyer
e Auto Tuner

GENEROUS
Part X
CALL NOW!

£1399.95

Alinco DM-330MW Mkl

Communications Grade 30A Supply
* Low noise, variable Voltage, extra filtering IEAPARH]

DM-330FXE.....30A standard filtered supp\r
DM-30E... 30A (peak) with digital display.

Icom Radios
1C-8600...........Professional Communications
1C-7100...
1C-2730E......... 145/433MHz large screen.....
ID51E Plus 2.. Dual Band Handheld D-Star..

HF/VHF/UHF 4m (70MHz) touchscreen....£999.95
..£2

Filtered speaker 7800/7700 e

receiver.. £2499.95

Yaesu Radios

FTDX5000MP. HF+6m 200W Transceiver.
FT450D.......... HF+6m 100W Transceiver +ATI
FT857D... HF/VHF/UHF Mobile ...£739.95
FT818ND. .HF/50MH £599.95
....HF/VHF/UHF 5W portable Transceiver...... £514.95
Digital Transceivers

FT3DE. .

. 5W C4FM/FM Dual Band, H/H (+ case)...£399.95
.£289.95

.£2999.95
...£599.95

5W C4FM/FM Dual Band, H/H.. .
5W C4FM/FM Dual Band, H/H.. £169.95
....65W CAFM/FM 144MHz mobil .. £189.95
FTM400XDE... 50W C4FM/FM Dual Band mobile........... £369.95

DJ-MD5-GPS
Professional quality DMR
Digital/Analogue Handheld with GPS
© GPS built in ® Vox built in
o Selective call

o Auto Repeater Shift

o Software & lead supplied £159.95
DJ-MD5
Standard version as above - but no GPS £139.95

Note: These radios require programming for DMR operation

e Unit 1 e Fitzherbert Spur e Farlington e Portsmouth © Hampshire e PO6 1TT

N follow us on twitter: @NevadaRadio f follow us on facebook: www.facebook.com/nevadaradio




Generous Part Exchange or CASH waiting for your used Gear!

INNOV HF BEAMS \ CREATE ROTATORS \ CREATE - ANTENNAS SDRplay
High Quality Japanese manufacture

An outstanding range of HF Beams,

As used by the ‘Professionals’ RSPdx
NEW!
SDR in metal case

Covers: 1 kHz - 2GHz

performance optimised by Justin GOKSC. Using a worm gear for higher Torque
Ideal for the UK - with both standard and
compact space saving versions

RC5-B3 Heavy Duty

e Rotating torque 22 kg/m
o Brake torque 250 kg/m
e Mast dia. 48-63mm

o Vertical load 700 kg

e Horizontal load 1,000 kg e Pre selection Filters

o Controller w/preset « Strong signal handling

£1289.95 CLP-5130-1N e Monitor/record up to 10MHz spectrum

Now with Improved:
o Performance below 2MHz

21 Element Log Periodic Beam e Three Software Selectable Antenna ports
XR7C 7 Band compact Beam } e 50-1300MHz * DAB notch Filter
o Includes 6m/4m bands - single feed point e Eé?lyADity : 20(.)"_\’10_12(13. £379.95 RSP 1A Wi £100.95
o Freq: 20m/17m/15m/12m/10m/6m/4m SEEN with pre-set EIlE ' : s Buelel S0

® Boom: 3.5m, Turning radius 4.84m e Covers: 1 kHz - 2GHz

* Rotating torque 16 kg/m

® Gain: averages 11.24 dBi e Software upgradable
e Wind survival: 105 mph £1296 * Brake torque 200 kg/m * Good dynamic range
XR series Beams * Mast dia. 48-63 mm, e Calibrated S meter

e Vertical load 700 kg
e Horizontal load 1000 kg

e Variable speed 75-110 £899.95

XR6C..... 11 element Compact version of XR6..... £1296 | Medium Duty models CLP-5130-2N
XR-7......14 element 20/17/15/12/10/6/4m RC5-3...........Medium/HD w/pre-set.. .£679.95 17 Element Log Periodic Beam
XR7C.....Compact version of XR7 w/4m £569.95 ¢ 105-1300MHz

e iis on s s e | We2 erass | L Gan 1
YAESU ROTATORS MIDLAND MIDLAND MIDLAND

g'ggggt‘xc-- /E\X‘.fa ht?%y dU{FY ----- Eggzg; CT-590S 5W Dual Band CT-990 High Power 10W Dual Band
G-10000CK. Heawy . £499.95 o 2m/70cms TX with FM radio RX o 2m/70cms colour
G-450C.........Standard duty........ £339.95 * Colour LCD display * IP67 Rated - fully featured
s ) e Fully featured e Colour LCD display
= * Colour display o Affordable price! o Fully featured

Optons softvare.. £26.95 * Affordable price!
MetroVna Network Antenna Analysers ANYTONE AT-588 PALSTAR DAIWA METERS

Metropwr FX-700
Portable Vector
Network Analyser

XR-3......6 element Standard 20/15/10m...
XR3C.....6 element Compact 20/15/10m
XR-4C... 8 element Compact 20/15/10/6m..
XR-6......11 el. Standard 20/17/15/12/10/6m..

£94.95
RSP DUO Dual Tuner SDR _

e Covers: 1 kHz - 2GHz
e Simultaneous

- independent receive
o Software upgradable

£239.95

CT-3000 25W Dual Band Mobile

e Customisable control buttons
@ ° IP54 Rated for Water & Dust

We carry a full range of
Yaesu Rotators and Accessories

CN-901HP

e Covers 100kHz-700MHz
* Touch screen Colour display

. ¥§§sur%s R, Z, X (sign), SWR, Phase, Return Loss, AT-2K CN-103LN....140-525MHz 20/200W N type......£99.95
L CN-501H..._..1.8-150MHz 15/150/1 5KW... .. £109.95
* Smith chart, TDR, Cable length  mrEyTy3 e Covers 6-160m
[ £349.95 | . o Qutput: 2000W PEP CN-501H2... 1.8-150MHz 20/200/2kW........ £119.95
© S e it i e 70MHz FM Transceiver . Optﬁma| 4-1 Balun for balanced CN-501VN... 140-525MHz 20/200W N type......£99.95
MetroVna Deluxe Model Complete with DTMF Microphone e Gl CN-901HP... 1.8-200MHz 20/200/2KW.......... £149.95
. Eﬁ?zueRnczy:)l-Z?]OMH%l s TIRAEGTS £599.95 CN-901HP3. 140-525MHz 20/200/3kW N type.. £179.95
* SWR, R, Z, X, phase, filters, s A CN-901VN... 140-525MHz, 20/200W N type... £119.95
return Loss &F:nore! " © 200 memories - 4kW PEP HF Tuner.. High Quality Switch a yoe
o Wide/narrow FM b QA ST
£279.95 o CTCSS/DCS/DTMF €S-201A...... 2 Way 600MHz, kW 50239.........£24.95
MetroVna Pro Mode..... .1-180MHz...... £259.95 £169.95 C€S201G11...2 Way 1.3GHz, 1.5kW HF N type.. £39.95
ULTRA LOW LOSS COAX SIRIO ANTENNAS MORSE KEYS NEVADA
% Quality Antennas from Italy! PS-40M
Ecoflex 15 M~ VHF/UHF Verticals % },‘ Linear
per metre....£7.99  price per 102m drum...... £759 | CX4-68.......(68 — 73) MHz 4m 4.15 dBi T ® 40A (max) with meter
Ecoflex 15 plus CX440........(440 — 455) MHz pmr 4.15 dBi A o 1.5-15V DC
per mette......£7.99  price per 102m drum...... £759 | CX455........(455 — 470) MHz pmr 4.15 dBi....... BENCGHER (i e Cigar adaptor output
PL259 connector (Part; 7350)... ..£8.95 | TORNADO 50-60..(50 — 60) MHz 6m 3.50B..... £59.95 | Bencher BY-T....... o £189.95
N type connector (Part: 7395)... ..£9.95 | HE/VHF/UHE Beams Vibroplex Keys £129.95

Blue Racer 2000....... Deluxe Bug Key Chrome. £299.95 . .
--£99.95 2 mbic Deluxe....... Single lever Chrome......£239.95 | Quality Power Supplies 2 YEAR WARRANTY!
- £119.95 lambic Standard....... Paddle Black ..£179.95 | psog.. ... Linear 8A (max) 13.8V DC....
lambic Code Warrior Junior......Satin £189.95 | ps-30M........Linear 30A (max) 3-15V DC... . £99.95
--flgg'gg Vibrokeyer Deluxe... Single lever Chrome......£239.95 [ psw.50. .. Switch made 50A (max) 915V DC..£129.95
N type connector (part: 7367.... ... £6. : Hand Key Standard.. o Black..........oocce... £179.95 witch mode 30A (max) 9-15V DC....£79.95
Aircell 7 WY108-3n..3 el 108-137Mhz 3 el. Air Band...... £89.95 | HI MOUND witch mode 30A (max) 9-15V DC.... £69.95
per metre......£2.99  price per 102m drum...... £269 | WY140-6n..6 el 144MHz (wide band) 10.5 dBi...£99.95 | HK-705.................. Affordable Hand Key.......£42.95 | ps23-5W1... Switch mode 23A (max) 13.8V DC.... £59.95
- 1
1

Ecoflex 10 SY3.
per metre.......£3.79  price per 102m drum....... £359
Ecoflex 10 Plus

per metre.......£3.79  price per 102m drui
PL259 connector (part: 7378)...

...3 el (26-28)MHz 10.65 dBi..
3 el (26-28)MHz 13.15 d

PL259 connector (part: 7390)... WY400-6n..6 el 432MHz (wide band) 11.0dBi....£79.95 | HK-708..................... Quality Hand Key............ £69.95 witch mode 7A (max) 13.8V DC...... £29.95
N type connector (part: 7392)... ...Switch mode 5A (max) 13.8V DC...... £24.95

WY400-10n10 el 432MHz (wide band) 14.0dBi.£119.00 | HK-709....Deluxe Hand key with heavy base...... £79.95

Aircell 5

per metre.......£2.75  price per 102m drum AIRSPY SPIDERBEAM )

Other 100M Coax Drums X T
Westflex 103.. Semi Air-spaced low oss............ £179.95 . Airspy HF+ Discovery TE|ESCOpIC Masts and Poles MFJ Rig-Pi

.£99.95
.£69.95
.£39.95

Remote control of
any CAT enabled
Transceiver

£299.95

o HF - 0.5 kHz, 31MHz
o VHF - 60, 260MHz #-
® Pre-selectors .

..£89.00 FXEEIEER | Fibreglass Telescopic Poles

RG58/CU........Mil spec....
Twin Feeders
450 Ohm........ Twin feeder.................

300 Ohm........ Twin feeder................. AIRSPY R2 12mtr Heavy Dut ... £99.95 | 225........1-180MHz graphic analyser.......... £425.95
Nevada Antenna Wire « 2AMH-1 800MH 18mtr Standard... . £199.95 ...Graphic analyser (1-230) MHz.......£399.95
Coated flex weave ANtenna Wire.............ccco.ccc. .£59.95 . 10MH§_5|‘Jectrumz 22m ‘Long John' NEW ...£399.95 E}E%E; gqryf?\ianltenna analyser Eggggg
Nevada KEVLAR — green ultra-strong wire! . ; 26mtr Standard... .. £499.95 = TGN AT Sl fomrcrmocecs s

Nevada 28..........2.8mm 2kW.......per metre......... * Tracking RF filters Base Plate for Fibreglass Poles. ... £28.95 300 Watts max Versa Tuner Il........ £165.95

...£239.95
...£253.95
..£399.95
£451.95

...300W tuner + Dummy load
...300W tuner 160-6m......
5kW HF tuner...
.5kW HF tun

Nevada 32..........3.2mm 5kW.......per metre...

m Aluminium Telescopic masts German engineered!
e 10 metre Standard (1.35m retracted).... .
AIRSPY Mini 0 metre Heavy Duty (1.7m retracted)..

1 . b
) * SDR Dongle 12.5 metre (1.65m retracted)........ 9938, Auto Tuner 150 £32095
- * 24 -1,800MHz 14.5 metre Heavy Duty (2m retracted).. 993BRT... Remote Auto Tuner 300W............ £369.95
~, £119.95 15 metre Standard (2m retracted) 994BRT.. 600W remote Auto Tuner... £440.95

We have huge stocks of MFJ - visit oqueb site

MUCH MORE ON OUR WEBSITE 24/7 - BACKED BY FRIENDLY, KNOWLEDGEABLE STAFF

OPEN: Mon to Fri 9.00am - 5.30pm :
Unit1 Fitzherbert Spur Farlington
Portsmouth Hampshire P06 1TT |




NEW! AOR AR5700D

Digital Communications Receiver
For the professional user!
e Frequency range: 9 kHz - 3.7GHz
¢ Analog modes: FM, AM, SSB, CW, FM video,
analogue 1/Q
e Digital modes:
o D-STAR / GMSK / AMBE DV mode only e YAESU / CAFM / AMBE+2 V/D narrow made only
o ALINCO / GMSK / AMBE EJ47 (F1E) mode only e D-CR / C4AFM / AMBE+2 £4595.00
© NXDN / C4FM / AMBE+2 6.25kHz mode only ® P25 Phase 1 / CAFM / IMBE Conventional mode only
e dPMR / CAFM / AMBE+2 Tier 1 only « DMR / C4FMx2 / AMBE+2 Tier 1 and Tier 2 only
© TETRA direct mode (T-DM) / ?/4 shift QPSK / ACELP e TETRA traffic channel (T-TC) / /4 shift QPSK / ACELP
(encrypted signals not supported)

eV

WANTED FOR CASH!

Good quality used equipment
- best prices paid!

Huge specifications & software control — more details on our web!

PRICE PLEDGE - SEEN IT CHEAPER THEN LET US KNOW!

HIGH PERFORMANCE BEAMS ALINCO | STEPPIR — CLEARANCE PRICES
d Pri I I k' i ly!
( DUAL VH F/UHF BeamS DJ-VX50HE rices apply to ‘In stock’ items only

High Performance Beams using Dual Band Handheld - IP67 rated
Professional 3D EM modelling As reviewed in April Radcom

£4999
o Compact rugged body

e CTCSS, DCS, DTMF

o 5W VHF/4W UHF © 20m-6m 2 element beam, 40/30m rotary dipole
© 200 memories o Small footprint: 15.5ft turning radius, 4ft boom

« RX Airband _  Supplied with the SDA-100 controller
' £89.95
FM Broadcast
.. (20 — 6m) with controller... f+699-85..... £935

Alinco DX-RSE 40— 6m) 3 loops £3924-95 £3335

Communications receiver ) gi 48 = gm) 3 loops iggég
o 150 kHz-34.99 MHz DB-42 Monster IR...(40 — 6m) . £61

o G GERTIES Large range of spare parts in stock

* |Q output for PC decode ACOM AMPLIFIERS

® Removable Front Panel -

Urban Beam

Dual Band 6/4
....6m 3el 4m 4 element 3m boom.... £199.95
....6m 5el 4m 6 element 6m boom... £259.95
4M Yagis

PA5070-7-3
PA5070-11-6 BG

PA70-5-3 ...4m 5 element Yagi 3m boom........ £199.95 i i "
PA70-6-4 - 4m 6 element Yagi 6m boom.......£219.95 ireer:]qg{r:ii%pt'(’"a' EDS1 ﬁzcl?wn: ‘IIE(S)tOtS -
Dual Band 2/70cms £469.95 . olid State Amplifier "

e Covers 1.8-54 MHz

o RF sensing for auto band
changing or CAT interface
for full rig control.

PA144-432-37-7-2CBGB. 2m 12 el 70cms 25 el 2 connectors.£289.95
PA144-432-13-1.5-2CB. 2m 5 el 70cms 9 el 2 connectors... £134.95
PA144-432-17-2........... 2m 6 element 70cms 12 element...£149.95
PA144-432-19-3-2C..... 2m 7 element 70cms 12 element...£199.95

PA144-432-21-3B........ 2m 72e'\\,eln;;r;tis70cms 14 element...£199.95 25W SSB, 12W AM/EM/CW o |nterfaces with AT-04 Auto

...2m 5 element Yagi 1.5m boom........£94.95 * Multi-colour display tuner/Antenna switch

e AIEXEA | Acom 7005 £2799.95

Alinco DX-10 New Model to UK!
Multi-Mode 28MHz Transceiver

® Power:

PA144-5-1.5...

PA144-6-2.. 2m 6 element Yagi 2m boom..
PA144-8-3.. 2m 8 element Yagi 3m boom.. e i
PA144-9-5A 2m 9 element portable 4.67m....... £174.95 i i 700W Solid State Amplifier
PA144-11-6 2m 11 element guyed 5.72m. £199.95 Almco. DMRIAnangue RadIOS e Covers 1,8-54MHz
o | Grade Handhelds - with b
PA144-12-7BGP 2m 12 element Vagi....... £259.95 FINAL Commercial Grade Handhelds - with basic o RF sensing for auto band
PA144-12-7-G/T 1.75.... 2m 12 element Super Yagi............. £269.95 REEFC“OFJS code plug and program lead (Win 10) changing or CAT interface
70cms Yagis AANIBENUS,  p)-MD40 UHF DMR Handheld - for full rig control
:2235?4132'{ ....;gcms ?;Ie‘mem ﬁg\ 1 '32mbb°°m"éfgg'gg last! Has vocoder for better audio clarity, IP54 rated, W, |nterfaces with AT-04 Auto
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23cms Yagis Rugged 1P67 Waterproof & Dustproof, Acom Valve Amplifiers £2499.95
PA1296-13-1R.............23cms 13 element Tm rear mount... £99.95 1,000 channels.............. £489.95 now £99.95 | Acom 1500........1.5kW PEP (1.8-54) MHz..
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...23cms 70 el 6m Teflon Balun......... £239.95
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DJ-AXD1 VHF DMR Handheld Acom 1000. 1kW PEP (1.8-50) MHz.

Rugged IP67 Waterproof & Dustproof, 1,000 | Acom 1010.......700W PEP (1.8-54) MHz.

haNNelS.......ovvvoveeeeeeeeene £489-95 £99. Acom Antenna Switch
crenmes now £99.95 Acom AT-04....... 1.5kW auto ATU, 4 way ant switch...... £999.95

BUY WITH CONFIDENCE! 6 month warranty on all used equipment " CAA-500 MKII § H-122
Items below in stock at time of going to press aeh] Genk 4 Band Dipole
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Icom 1C-7600 HF/6m Transceiver Icom E92D D star Dual Band Handheld E\P;VAAZWSOOO%XUIRBS —dSQMH‘z S(R;;7/21.2/é ?g’\gm ----- ?;‘?‘gg E?VEVOITIIARSﬁ FSILTEEZRI\in OE 5068
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FM-1 Board, AM filter, HUP (SDR) Board, Mic. Excellent condition with box and manual GP-3M..... 144/430MHz, S0-239 Lgth 1.78m (50239)...69.95 | CF-4160B. 1.3-170/350-540MHz 50239 N Type, 50239....39.95
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C/w box, handbook, microphone Highly desirable with built-in ATU GP-9M..... 144/430MHz S0-239 Lgth 5.15m (50239). 149.95 : CF-503C..1.3-90/125-470MHz, PL259 lead, 2x50239...49.95
Ref: SHR-11982......coevceevereeseeeeeeieis Price £2499 : Ref: SRH-12051.....covivreererrereieneseeeeseienns Price £999 VHF/UHF BEAMS CF-530....1.3-90/125-470MHz 2x S0239,PL259 lead...49.95
: y . f CYA-1216E...6 Element 1200MHz, N Type.. CF-530C..1.3-90/125-470MHz, 50239 2 x PL259 lead..49.95
Yoest FTd’j 3000D HFfGm Transceiver Icom PCR-1500 SDR ‘I’:;l’?r’]?';‘: HF/UHE Recelver | ca'saiB. .2 Element HBOCV for SONHz. CF-706....1.3-57/75-550MHz,50239, 2 x PL259 leads...49.95
paanua Jrancline €2 ) ReEISTRY GG 9 3 "9 £299 | CA-52HB4...4 Element HBICV for SOMHr........... CF-706N..1.3-57/75-550MHz, 50239 N type, PL259 leads. 49.95
Ref: WS ZZSH-59726........ccvvvrrrrsrreveveerrnre Price £999 | Ref: SHRT1966. ..o o rice ANTENNA TUNER CROSS NEEDLE SWR/POWER METERS
Yaesu MD200 Studio Quality Desk Mic DX Engineering 8-way Remote Switch CAT-300... 1.8-56MHz, 300W (PEP)...........coooe... 199.95 i CMX-200..1.8-200MHz, 30/300/3k
C/w lead and 8 pin mic plug 5 kW rated 0 — 54 MHz with controller ) BALUNS CMX-400..140-525MHz, 30/60/300W.... .
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Daimon Tilley G4USI
practicalwireless@warnersgroup.co.uk

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 | hope this
article will help you to consider whether
this is something you may wish to explore,
and give you some firm ideas about how
you might go about it. | would also draw
your attention to the introductory article
on remote operating that appeared in the
February 2016 issue of PW.

HowIhaveused thisFacility

| 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 | 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. | have also often used it to
merely move my operating activity from the
shack to the sofa, perhaps while the family
are watching a filmon TV. It is surprisingly
satisfying to work DX from the sofa or arm-
chair using your tablet — or perhaps I really
am just sad!

In the summer mornings | enjoy sitting
on the patio in the morning sunshine and
operating FT8 in this way too.

Given that | have young children | am of-
ten pressed into service as Dad’s Taxi. On
many occasions, the distance travelled
is such that | wait in the car while the kids
undertake their activity. If there is time, |
might take some portable QRP HF gear and
set up, or use VHF, but on other, shorter oc-
casions | leave the rig and computer onin
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 GOEYR, | gave
a demonstration to our local radio club in
Taunton on digital modes, as the club does
not have its own shack.

Worldwide
Remote Shack
Digital Modes

Daimon Tilley G4USI offers a comprehensive
Introduction to accessing your shack remotely for

digital modes operation.
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2. Accessing computers without screens
orinput devices. | really enjoy playing with
Raspberry Pis and | have gathered a few
now for different projects. Often these
projects don't need the screen or keyboard
and mouse connecting, and Real VNC
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 | built
into an old computer monitor in our
kitchen. We set up the Pi to automatically
boot and to display a ‘family dashboard’

- a screen of family information, such as
the family calendar, tasks and reminders,
family pictures and a daily weather and
BBC news feed. It was a glance 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 keyboard, and Real VNC provided the
solution. A similar method is planned for a
Raspberry Pi Zero security camera project.
3. Controlling other devices. Until recently

GAUSI-ThinkPad HomeShackPi

my only antenna was a G5RV, tuned with
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 operation was confined to one
band that | had pre-tuned before leaving the
house, which could be frustrating. Before
installing other antennas, | 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, | 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 | never completed it, but
perhaps one day | will return to it. Of
course, some auto-ATUs sense RF and
automatically tune the antenna, removing
this need altogether. The same principle
could be used to switch your rig on and
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1. The ‘Address Book’ within VNC Connect,
showing the devices | 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.

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 control, remote operation of a CW
keyer and so on, all of which could be done
remotely in the way | describe here.
4. Aremote-access SDR receiver. | recently
used the IF output from my Xiegu X5105
QRP transceiver to feed SDR software
(Cubic SDR for Linux) and also used CAT
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, l intend to focus on
digital modes such as those found in
fldigi, WSJT-X or similar. This opens up
everything from RTTY, PSK, SSTV,CW, FT8
and so on. Itis possible to use some of the
techniques | describe to operate by voice
too, on SSB or other telephony modes, and
| will touch on this later, but | haven't done
so myself.

What youneed 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. Thatis 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 | will assume
that like the majority of digital users, you
will have CAT control of the rig, as well as
atwo-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
machine and take over its operation to fix 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
Team Viewer and Real VNC. | will focus
on Real VNC. This is because it is what
| use and it comes installed already on
the Raspberry Pi operating system. It is
also used by some of the world’s biggest
corporations. Real VNC have 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 | used
this process to access the Raspberry Piin
my uBitx Go-Box project in the August and
September 2019 editions of this magazine,
and in this article | will be expanding on
that, showing how it is set up, so that you
too can remotely operate.

The Real VNC software is available at
this website:
www.realvnc.com/en

A further benefit of this software is 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
large corporations. No one is going to ever
guarantee the internet to be 100% secure,
but if you have an internet connection
already, you are probably managing

those risks using firewalls and anti-virus
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,
for example. Real VNC use a cloud-based
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, itis up to you and the level of
risk-appetite you have as to whether or not
thisis for you.

Downloading

andactivating RealVNC

First of all, you need to create an account,
so visit the Real VNC website (see above)
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
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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’.

installation on up to five computers. Please
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
verification e-mail with instructions 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.

VNC Connect is the brand name for
the Real VNC product. You need two
separate pieces of software, or apps, to
use the product. The firstis VNC Server.
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 five separate computers to control.
The second app is VNC Viewer, which is
installed on the device you wish to use to
access your shack computer from. Note
that it is possible to install both pieces of
software on the same computer, giving
you flexibility to access that computer
remotely, as well as using that same
computer to remotely access others.

So, fire up your shack computer and visit:
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 | recommend this if you are using
Ubuntu on a 64 bit machine, or use the
‘Generic script x86' on a 32 bit machine
running Ubuntu. Additional options are
available for Debian and RPM Linux 0OS

85030 -1 -0.5 1471 - 4UIA RXOWN LO74
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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, | am going to
be downloading VNC Server on my main
shack computer, which runs on 64-bit
Ubuntu 18.04 Linux OS, but the procedure
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. | 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

VNCViewer your Devices

You then download VNC Viewer on the
device(s) you wish to take control from.
You can add this on any number of devices
and | have it installed on an Apple Mac, an
iPad, an Android phone and the two Ubuntu
laptops | use for portable work from time
to time. You can find the mobile versions in
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 passwords. The first s for your
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.
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Once in the VNC Connect software, you
can add other computers you may wish
to control to your ‘Team’. You should find
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 | 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.

Thereis a slight rub here though. The
Real VNC website points out that it is not
possible to remotely control Apple iOS
(phones and tablets) or Android devices
from desktop computers — only the other
way round. Neither is it possible to listen
to audio (assuming the professional
subscription) when using VNC Viewer on
Android or iOS devices.

OtherUsersand

Licensing Conditions

Itis 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. | believe some other
remote desktop software already allows
this but | 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, | would strongly encourage
readers thinking of sharing access in any
way to their shack, to have reference to
their licence. | 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):

Section 3(1) Subject to Clauses 1(2),
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
by a person who holds a current United
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
for use on behalf of a Club, may 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
apply to the Unattended Operation of
Beacons are specified in Schedule 2 to this
Licence.

Section 10(3) This Clause 10 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
Equipment in accordance with Clause
10(2) must be adequately secure so as
to ensure compliance with Clause 3 of
this Licence. Any security measures must
be consistent with Clause 11(2) of this
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. | take this to
mean that a fellow licenseeg, of any class,
could use my iPad or computer to access
my station remotely as long as | was sat
alongside them to supervise, but that |
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 significant proportion of club members
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.

Finally, the UK licence also seems to rule
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 | said earlier, if you intend to allow
others access to your remote station, |
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
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very easy. Open up VNC Connect, choose
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.
Using your mouse and keyboard 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,
butitis 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
daunting at first until you become familiar
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, | have a
32in monitor, usually with two applications
open side by side, and also the linked
laptop screen. The VNC software allows
me to explore and scroll across all that
screen ‘real-estate’ easily, particularly on
atouch screen such as my 10iniPad, and
you use the usual touch-screen gestures,
such as ‘pinch’ to zoomin.

| 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 move the pointer, but it is a little
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:

The first is a pin. Holding this pin
for amoment 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.

Next is the mouse icon. This gives
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 mouse pointer with your 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.

Addingvoice

Adding voice is entirely possible, it is just
that I have not tried it (yet!). Perhaps the
simplest method is to use Voice Over
Internet Protocol (VOIP) software. Again,
a lot of different software is available, but
perhaps one of the best-known would be
Skype. Itis possible to install Skype on
both the remote and accessing devices,
setting it to auto-answer on the remote
computer. By using either VOX or CAT
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 | am not
really a Windows user, | 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?

Radio
Round-up

Yorkshire Floods

North Humber Raynet were activated during

the recent widespread flooding in Snaith, East
Yorkshire. The River Aire overtopped its flood
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
the Fire Station in the town.

A temporary control station was established at
washlands near the village of East Cowick during
the afternoon of February 26th with 13 members
attending the developing situation, which
eventually lasted over three days.

The call out led to members of the North Humber
Raynet being positioned at VCPs (Vehicle Check
Points), flooded roads and working alongside
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
evacuation of residents in East Cowick.

Tasks for the group were varied. Initially an
informal VHF net was set up in the area around

a flooded road, but this later developed into
monitoring flood heights. By Saturday this had
developed into strengthening the communications
network for the local council and the Environment
Agency as well as providing radio support to
Yorkshire 4x4 Response vehicles. This used a
VHF/UHF ‘talk through' unit.

Group Controller Andy Russell GOVRM
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”.
The group were finally stood down late in the
evening of February 29th as the flooding and the
situation stabilised.

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
amateurs and SWLs. For amateurs, contact ten
special event stations using the 4A60 prefix, on
160 through 6m. The suffixes of the ten special
stations are each of the letters of the nine zones
of Mexico. The on-air activity, which has already
started, will continue to July 26th at 0000UTC. The
suffixes of the callsigns spell the word MEXICO,
plus N for north, S for south, F for islands of
Mexico, A for the official ARARM station, etc. Here
are the callsigns: 4A60A, 4A60M, 4A60E, 4A60X,
4A601,4A60C, 4A600, 4A60N, 4A60F and 4A60S.

Enter our competitions at www.radioenthusiast.co.uk/competitions
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NEW SunSDr2dx

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.

A 8
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ML&S PRICE: ONLY £2098-85
SEE WEB FOR LATEST

LOW PRICE

Click: HamRadio.co.uk/sdr2dx

SDrplay RSPduo

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, scientific, Ham & educational
applications. Windows 10.

See www.HamRadio.co.uk/RSPDUO

ML&S PRICE: ONLY £239.95

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™!!

ML&S PRICE: ONLY £94.95

SDrplay RSP-1a

SDRplay RSPdx

Mid-range SDRplay Radio.

Complete redesign of the popular mid-range RSP2pro
1kHz—2GHz receiver. Multiple antenna selection,
Improved pre-selection filters, Even more software,
Selectable attenuation steps, Special HDR (High
Dynamic Range) mode for reception at frequencies
below 2MHz.

ML&S PRICE: ONLY £194.95  www.HamRadio.co.uk/sdrplaydx

S Tehet)

Ciro Mazzoni Baby Loop

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.

Loop

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.

ML&S PRICE: ONLY £1449.95

Ciro Mazzoni MIDI

ML&S PRICE: ONLY £1299.95

SHUTTLEXPRESS SDR Multifunction Wheel

Inexpensive customisable wheel that can be configured for use with
various SDR programmes.

| The next generation of transceivers from FlexRadio

ML&S PRICE: ONLY £44.95

-\_\‘ JexﬁﬂdiQ r,swyste“lsw
Software Defined Radios

ML&S - the World’s largest
independent Flex dealer

COME AND SEE OUR DISPLAY UNIT FOR THE
FLEX RANGE OF SDR TRANSCEIVERS

See:
www.HamRadio.co.uk/flex

Advanced SDR available with or without front panels.

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 i0S clients — whether local or remote.

FLEX 6400: £2099.95 FLEX 6400M: £3099.00

FLEX 6600: £3999.95
FLEX 6600M: £4999.00

Flex Maestro
Controller: £1299.95

ON THIS PRODUCT

Spring Offer!
Buy either a 6400 or 6400M & receive 30% off an internal ATU.

AMAM— )
APAcHE LaBS

SOFTIWARE DEFINED RADIOS

NEW ANAN-7000DLE MKl i7
100W HF+6M TRANSCEIVER

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 Defined 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 Mkil

ML&S PRICE: ONLY £3699.95

ALSO AVAILABLE, ANAN 7000DLE MKII
WITHOUT INTERNAL |7 PC. £2999.95

Elad fdm-duo

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.

WLES PRICE: ONLY £929.95 Also available in Receive only version
special red edition: also available:
www.HamRadio.co.uk/fdmduoR £974.95 £729.95

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
All ZUMspot Packages supplied by ML&S Include:
ZUMspot Pi UHF Board, UHF Antenna, Raspberry Pi Zero
WH, MMDVM software and Plastic Case
ZUMspot RPi

ASSEMBLED AND TESTED: £159.95

Featuring DMR, D-Star, CAFM, P25 & NXDN Hotspot.

Advanced Radio Module Board. Paired with a Raspberry Pi and the MMDVM software
becomes a small and efficient multi-mode digital hotspot.

Zum Spot USB!

The ZUM-Spot USB new from
KI6ZUM, uses the very popular

Zumspot ZumSpot Zum AMBE Server  Biueby software to create a
i i very versitile and simple to
Dualband RPi RPi Duplex (Board Only) setp PG based hotspot, The
. i Top Board Onl Allows for audio ZUM USB comes ready to go
(Board only ,?_a_se included) (Top ) transcoding for DSTAR, with a small antenna and a

DMR, Fusion, P25 and very classy high quality case,
NXDN. It also supports

some variants of dPMR.

it is @ huge upgrade on the
very popular DV4Mini and the
BlueDV software is the cherry

&

e on the cake.
° ML&S PRICE: ML&S PRICE: ML&S PRICE:
ML&S PRICE: ONLY £159.95  ONLY £149.94 ONLY £169.96 ONLY £109.95

ML&S No. 1 FOR SDR RADIO Click www.HamRadio.co.uk for our full range of SDR products
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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.

WWW.HAMRADIO.CO.UK/FTDX101MP

YAESU FT-991A

Compact base station radio
with beautiful touch-screen
display & 160-70cm coverage.
HF/50/144/430MHz. All-Mode
“Field Gear” Transceiver

Offering superb performance from Top Band to 70cm, the

ML&S PRICE:
SEE WEB OR CALL

FT-991a is compact without being too small, easy to use without
missing out on features and above all great value for money.

YAESU FTdx3000D

HF/6m Base Station
Looking for a HF/6m Base
Station sized radio at a VERY
LOW PRICE?

ML&S PRICE
SEE WEB OR CALL

Click www.HamRadio.co.uk for our full range of YAESU products

YAESU

T he radio

Yagsu FT-818ND

New version of the best selling FT-817ND.
Now with 6W output & bigger battery.

ML&S PRICE: SEE WEB OR CALL

YAESU FTdx1200

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.

ML&S PRICE
SEE WEB OR CALL

See ML&S video review
www.HamRadio.co.uk/ftdx1200video

Yaesu FTdx5000MP LTD
HF/50MHz 200W Transceiver Twin RX
ML&S PRICE

SEE WEB OR CALL

WITH FREE SM-5000

Yaesu FT-450D

The best value HF/6m Base with ATU
on the planet

ML&S PRICE:
SEE WEB OR CALL

Yaesu FT-891

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!

ML&S PRICE: SEE WEB OR CALL

Yaesu FT-857D

2/10 50W
C4FM Mobile

ML&S PRICE: SEE WEB OR CALL

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.

Yaesu FTM-3207DE
CA4FM 430MHz 55W Transceiver

Add a YT-100 and
save 25%

ML&S PRICE:

SEE WEB OR CALL

Yaesu FTM-400XDE

Large Colour Touch eg
Screen Display 3

Yaesu FTM-3200E With new

. digital C4FM
CA4FM 2m Transceiver (Fusion).
65Watt 144MHz
with AMS 2m

Mobile.

ML&S PRICE: SEE WEB OR CALL

Yaesu FT-8900R
YSK-8900
Remote Kit

High-power FM on 10m, 6m, 2m & 70cm. When
your local repeater is busy, slip onto 10m &
work DX!

ML&S PRICE: SEE WEB OR CALL ML&S PRICE: SEE WEB OR CALL

You can now order from NML&S for

delivery on a Saturday or Sunday!
Order before 2pm as late as Friday of each week

Give Tony, my Sales Manager, a call on 0345 2300 599 for a super trade-in deal.

ML&S - THE UK’S NO.1 YAESU DISTRIBUTOR

New!! FT-4XE
Ultra-compact 5W handie
with base-charger.

ML&S PRICE:
SEE WEB OR CALL

Yaesu FT3DE
Latest 2/70 FM/C4FM Handie

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.

ML&S PRICE: SEE WEB OR CALL

Yaesu FT-70DE

5W Rugged Designed (meets IP54)|
Handie. Covering 108-137MHz
Airband AM and 2/70 transceivel
on FM/C4FM Digital. A massive
700mW of audio ensures extra-
loud volume with Clear Voice
technology.

ML&S PRICE:
SEE WEB OR CALL

Yaesu FT-65E

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.

ML&S PRICE: SEE WEB OR CALL

Yaesu FT-2DE
Handheld with Large LCD
Display

Advanced FT-2DE C4FM/
FM 144/430MHz Dual Band
Digital Handie.

ML&S PRICE
SEE WEB OR CALL

Web purchases:

Just select Saturday or Sunday at the check-out. —
Or call to place your order for Saturday or Sunday DPD@I
delivery on 0345 2300 599

SS N Paypal E2

.g’ and see it delivered at the weekend.
)/ 4 FOLLOW US ON TWITTER AND FACEBOOK HamRadioUK



ML&S STOCK THE FULL RANGE OF NEW ICOM PRODUCTS

SEE WEB FOR OUR LATEST
SPECIAL OFFER

ICOM IC-9700 2/70/23 BASE STATION

ICOM

These VHF/UHF All-Mode Direct Sampling
transceivers sport the absolute latest
technology.

ON DEMONSTRATION & AVAILABLE
FOR IMMEDIATE SHIPPING. .
EXCELLENT PART-EXCHANGE DEALS.

« 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

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

* 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

ICOM IC-7300 The World’s Best Selling SDR Base  PTRX-7300 Now
100 Watt - HF/50/70MHz TRANSCEIVER available from stock
with S§B /CW / RTTY / AM / FM High quality RF interface

module allowing the Icom
IC-7300 to have a pure RF
signal output for connection
to an external SDR receiver.

£189.95

The IC7300 sports HF+6m+4m coverage,
it's 100W, houses an eye-catching
touchscreen TFT display and includes an
internal antenna tuner.

SEE WEB FOR OUR LATEST SPECIAL OFFER

NEW ICOM IC-R8600 ML&S ONLY £2499.95
New 100kHz-3GHz Receiver with SDR technology from 1C-7300.

ICOM IC-7100

HF/6m/4m/2m/
70cm dstar Base & Mobile Transceiver
with remote control head unit.

ML&S PRICE
ONLY £999.95

ICOM IC-7851

HF/50MHz Base Station Transceiver

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.

CALL TODAY FOR OUR BEST OFFER

KENWOOD TS-890S
HF/50MHZ/70MHZ BASE STATION

Full Down Conversion and
Roofing Filters Promise the
Best Performance of Your
DX Life.

ML&S : £3199.95

INCLUDING
FREE MC-43
MICROPHONE

FULL operation on HF/6m/4m (yes, it really has « Roofing Frequency Sampling Band Scope
70MHz!) « Auto Scroll Mode

Full Down Conversion RX H-mode Mixer High C/N 1st LO  Multi Information Screen
« Built-in Roofing Filters « 100W Heavy Duty Built-in Antenna Tuner

* 500Hz / 2.7kHz / 6kHz / 15kHz
+ T-inch Colour Display AVAILABLE NOW, SEE WWW.HAMRADIO0.CO.UK/TS890S

KENWOOD TS-990S
200W HF/50MHz Base Station

Transceiver with Dual TFT Display and
Dual Receiver.

KENWOOD TM-D710GE

FM Dual Bander.
Built-in GPS and APRS.

KENWQOD TS-590SG

160-6m Base with ATU.
Upgraded version HF & 6M FULL DSP
Base Transceiver

ML&S PRICE: ONLY £5549.95

ML&S PRICE: ONLY £549.95

ML&S PRICE:ONLY £1369.95
ML&S Officially Appointed the UK Sole Distributor & Repair Workshop for JVC-Kenwood’s Ham Radio Products

ICOM ANNOUNCE NEW IC-705
HF/6/4/2/70 SDR 10W TRANSPORTABLE!

7 D?U o0

SPECTRUM SCOPE

Latest release from Icom Japan. ETA April 2020!

Launched at the Tokyo Ham Fair, this amazing new all mode “all-bands in one box” 10 Watt
transportable with internal battery is a full SDR all-mode with large bright touch screen display,
Icom’s Twin PBT & superb band-scope.

ESTIMATED PRICE TO BE £1200 INC VAT

ICOM IC-7610

The Icom IC-7610 is a complete redesign of the former IC-7600 following on from the
huge success of the 1C-7300. 100W, Dual band receive and a huge widescreen display.

« High-speed real-time spectrum scope and
waterfall display function.
« 7-inch full-colour touch panel.

« 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.

SEE WEB FOR THE VERY BEST
PACKAGE DEAL

ICOM ID-5100

Latest 2/70 D-Star Touch Screen
Transceiver from Icom. Bluetooth
connectivity and second station
control through an Android device|

KENWOOD

KENWOOD TH-D74E

Dual Band Handie with unique
APRS, D-Star & HF SSB
receive coverage.

LOOKING FOR
COMMERCIAL GRADE
DMR FROM YOUR
FAVOURITE STORE?

ANYTONE AT-D878UV PLUS
i 2>

Commercial
Radio.

ML&S PRICE:
ONLY £199.95

ANYTONE AT-D578UV

2/70 DMR & FM 50W/45W APRS, digital
roaming & Bluetooth.

ML&S PRICE: ONLY £549.95

ML&S PRICE: ONLY £349.95 \
TYT MD-UV380

FREE CASE WITH
EVERY TH-D74E

Enter the new digital age in style with the
TYT MD-UV380 DMR Digital Portable Two

KENWOOD TS- 480 Way Radio!

Ideal for both
and DX'ing. 137-174/400-480MHz
DMR Handie 5W.
TS-480SAT: £829.95 RRP: £139.95
MLS £89.95

TS-480HX: £899.95



HF Highlights

South Orkney and More

Steve Telenius-Lowe PJ4DX reports on a busy month on the HF bands.

Steve Telenius-Lowe PJ4DX
teleniuslowe@gmail.com

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 QSOs on the other bands difficult,
and propagation was such that VP8PJ
remained unheard here on 10m and 12m.
The team made over 83,700 QSOs and in
the end | 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
One of the difficulties associated with
compiling this column around a month
before the magazine is published is
that of unexpected ‘events’. Two of the
three DXpeditions | mentioned in the
March column, as well as one in the April
column, came to nought. The German
group planning activity from Djibouti,
J2, came up against difficulties with 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 Pacific has been postponed until
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

——
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Friends Reunited

Way backin 1982 when | was living in
Sweden | met George Wagner K5KG,
who had been invited to take partin a
DXpedition to Market Reef, 0J0. George
needed transportation from Stockholm
to the Aland Islands, OHO, and | was able
to drive him the 90km to the port and then
take the car ferry from Sweden to Aland,
where we met the rest of the DXpedition
team. | was pleased to help and, as a result
of that meeting, Karl-Erik ‘Kee’ Eriksson
OHONA/OJOMA invited me on the next
Market Reef operation in 1983 — my first
‘proper’ DXpedition. Although | have
since had many QSOs with George over
the years, | had not met him again until
he came to Bonaire to operate the PJ4G
station in the ARRL DX Phone contestin
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 | would drop you a quick message
regarding my recent HF activity. | was in

the shack on January 31st on 14MHz when
I heard IU3BTY very loud and clear. | 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 | left him to continue calling.
After only a few seconds he faded down into
the noise, so | feel very lucky that | was in
the right place at the right time. | use a very
modest 20m half-wave dipole but do have

a bit of a height advantage.” | 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 | look forward to
hearing much more about Tom’s contacts
in the future.

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, | settled down to chase VP8PJ
whom | could hear occasionally on 40,
30and 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 | queued for ages
but they were enjoying such a splendid
‘pipeline’to JA that | 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.
| 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, | suspect that many
stations had mistakenly logged the TO as
their desperately-needed VP8PJ! All was
not lost... just before their final closure on
Thursday, | 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 | looked
immediately on QRZ.COM to find a live
streaming link via Club Log complete
with log check. My call confirmed in two
minutes. The wonders of the Web!” | have
summarised Victor’s other activity in the
‘Around the Bands' section below.

Etienne Vrebos 0S8D was also lucky
enough to work VP8PJ in the South

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Orkneys. Unfortunately, Etienne was
logged as 0Z8D but eventually made
good QSOs on 20m and 17m SSB. He now
has a new Acom 1500 amplifier, which

he is using with his Yaesu FTdx5000 and
comments that “it’s right that TkW makes
life easier”! Etienne made nearly 300 QSOs
this month with the new setup, including
some more great DX.

Reg Williams GOOOF wrote “As at this
time last year | turned to FT8 mode to fill
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 | 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. | 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. Nothing heard except briefly
on 18MHz, where they were very weak and
barely audible. Attention turned to FT8
mode and | 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 | enjoyed 37 contacts

out of a total of 51 for the whole of the
period. Amongst the 57 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 |
looked on QRZ.com and found he was in
Florida!”

Our other great 10m band aficionado,
Kevin Stock MOYRX, sent in news from
the “10 Metre UK Net’ group prior to their
summer challenge, which runs from April
1stto August 31st on 28MHz SSB. In
February lain MMOTFU 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
aPY) 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 GOPHY says that he
“spent much more time this month in front
of therig listening for DX than in previous
months and contacts were made with a
number of non-European stations. Most
contacts were on 14MHz but | managed
a few contacts with US and Canadian
stations on 7MHz. | managed to work both
DXpeditions to Tanzania, the Italians on
Zanzibar, 5I15TT, 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, KORF in Colorado and
N9RV in Montana. In addition, | 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. | 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 | was pleasantly surprised
that | 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
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HF Highlights

the afternoons, the first day they were

on 14MHz and then on 18MHz... | 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 ZB2Gl wrote to say “/ went
to the club yesterday to get a few contacts
in the log dated February 29th. Two hours
later | 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 MMOGOR, 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,S090PZKA, VY2TT. 1T0MHz CW:
4U1A, JT1CO, TO7DL (Reunion), TUSPCT,
TZ1CE, VP8PJ (South Orkneys). 14MHz
CW: E44CC, PJ2/NF9V, PJ4/K1TO,
ZW8LABRE. 18MHz CW: 9G2HO, 9J2LA,
E44CC, VP8PJ.

Etienne 0S8D offered 14MHz SSB:
3DA0TM, 4L/G4ENL, 5SH4WZ, 5I5TT, 6W1/
EA4ATI, 9OM2YDX, 9Z4Y, C5YK, E44CC,
EP2HAM, ET3AA, FG4KH, FG5GP, FM4SA,
FM8QR, FP5CJ, FR4QT, FY5KE, JH1GEX,
JL20ES, JYSMM, HP9SAM, KL7HRN,
VK2VRC, VKINK, VP2MQX, VP8PJ, VU2XO0,

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
years after their first meeting. Fig. 5: GridTracker
screen shot showing stations, including GOOOF,
trying to work VP8PJ on 7MHz. Fig. 6: Gordon
MMOGOR, with helpers, operating as ZB2BU/P
from the Rock of Gibraltar.

YBOAR, YB4FIK, ZD7FT. 18MHz SSB:
5H4WZ, 9G5AF, E44CC, HH2AA, LUSEMM,
VP8PJ. 21MHz SSB: 5I5TT, PY2UD,
ZST1SBW.

Reg GOOOF reports 7MHz FT8: HI8JSG,
KF4JEY. 10MHz FT8: 9Y4DG, HI3CMM,
HK3JHT, JR7AMZ, LU6HR, PY1SLP, TI2CC,
ROWBG, RUOLL, VK3AWA, WAMRJ. 14MHz
SSB: 5H4WZ. 14MHz FT8: TI3RCS, VP8PJ.
18MHz SSB: 5SH4WZ, CN8AM, N8QS.
21MHz SSB: ZD7FT.

Tony G4AHZW worked, on 7MHz FT4:
4J3DJ, 4UTWB, 9K20D, 9Y4DG, AA8CS,
CO3LC, CU3ED, EA9QD, HF2020PZK,
K4RUM, KCTMEY, KC2SZ, KK4ISJ, LW7HA,
OL725PLZ, WA3SEE, ZB3M. 7MHz FT8:
CT3IQ, JR7VHZ, K2PS, KB1KR, LU3P],
VK2VAR, ZP/N3BNA, ZW86LABRE. 28MHz
FT8: PP2RON, SN2020PZK, SP90PZK and
many other Europeans.

Owen GOPHY reported, on 7MHz SSB:
VY2TT, W3LPL, W3UA. 14MHz SSB:
5H4WZ, 5I5TT, K7RL, KORF, N7DD, N9RYV,
PJ2/AF4Z,PJ7TM,VY2ZM, ZS10PB.

Kevin ZB2GI offers 5SMHz FT8: AG9S,
K3SF, KACN, K5DZY, NTADM, N200,
N8HMG, N9AKR, VE1VOX, VE3RUV, W7UT,
WOIZ. 14MHz SSB: 8P6MD, AA2AS,
AB1RZ, AC6MW, AE7KI, CX8TC, KB3ZYB,
KP4EYT, NC4MI, NP4L, PJ2BR, PR7AB,
PY1LV, PY2COY, PY4AZ, PY5QW, PYSBWW,
VA2CZ, VE3BL, W8JMZ, WP3ZN, XE1CQ,
YV5HNJ, YVS5OIE.

Kevin ZB2GI, John ZB2JK and Gordon
MMOGOR operated as ZB2BU/P to work:
14MHz SSB: VA3HWC, VE1FA plus 50
Europeans.

Signing Off

Thank you to all contributors. Please send
allinput 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.
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Tom Morgan ZS1AFS
zt1tzs1afs@gmail.com

n my early days of amateur radio |
only used RG-58 cable. But, as | men-
tioned, the power limit here in South
Africa was raised from 400W to a
kilowatt. So, | 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 | came across RG-8X, or Mini-8
coax. | 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
GOEZN/ZS1AFR questioned buying areel.
“Are you going to carry that in your suit-
case?”

Of course, | had figured I'd do just that
because we normally have two suitcases
of 23kg each when flying. Even so, it was
going to be logistically problematic.

Fortunately, | took the precaution of buy-
ing a couple of packets of coax plugs for
7mm coax. But the problem | discovered
later is the internal diameter of the plug
screw thread is too big. And the cableis a
sloppy fit.

| obtained ferrite beads for the Mini-8
feedline. However, they were tricky to push
onto the cable until | 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
first was the cable slid too easily into the
body of the plug. The second was with the
outer braid folded back over the outer cas-
ing - screwing on the plug was quite diffi-
cult. And soldering the outer braid through
the plug made a mess. And | 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 | was un-
able to find a simple/standard method in
my internet research or on the air. So, this
is what | 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
jacket. Do not nick the outer braid.

Soldering Coax
Connectors (Part II)

Tom Moxrgan ZS1AFS explains how he puts
connectors on /mm coaxial cable, which wasn't

around when Bill Orr (see last month) was writing.

3. Mark 15mm from the outer jacket with a
fine marker and tin quickly from the outer
jacket 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-
ble to expose the centre conductor. Do 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.

10. Quickly tin the outer braid to the plug
body. Beware: The ‘holes’ for some plugs
are much too big to be filled without melt-
ing the cable insulation.

11. Finally, screw the outer ring of the plug
in place.

Usually, I put insulating tape, or glass
tape over the plug/cable point. That gives
it more rigidity. I'll be interested in readers’
comments.
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Raspberry Pi Explained For Radio Amateurs

By Mike Richards, G4WNC

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 Raspberry PI
popular and are selling well outside the original target market including in Amateur Radio.

Well known expert Mike Richards, GAWNC sets out in Raspberry Pi Explainedto provide E I —~ d
the basics of the Raspberry Pi, alongside making them work in an amateur radio context. xp a I n e

For Radio Amateurs

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
comprehensive details of the Pi hardware and Linux operating system, including all those
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 Pl 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,
programming and much more.

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

perhaps you already have a Raspberry Pi and need help, then this is the book for you!
Also available

Size 174x240mm, 208 pages, ISBN: 9781 9101 9384 6 amazon
Price £15.99 e
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Edited by Steve Telenius-Lowe, PJ4DX

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 Po rt a b I e

this book comes in. A t

Portable Antennas for Everyone is broken into sections. Specific designs from around the world n e n n as
are included, starting with a fibreglass pole and a simple 10m length of wire attached to make a fOI’ EVG ryone
quarter-wave vertical antenna for 7MHz. Poriable Antennas for Everyone continues into verticals ~ cosomswommsio
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,
the folding Hexbeam, and the all-band ‘SuperStick’, and much, much more.

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
81 signals with ease. Portable Antennas for Everyone allows everyone to get on the air while
experiencing the great outdoors!

0 Antennas covering 80m-70cm

Also available

Size 174x240mm, 192 pages, ISBN: 9781 9101 9385 3 amazon
Price £15.99 Syl
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Doing it by Design

An 80m AM Class E Transmuitter

Eric Edwards GWS8L]J]J describes an 80m AM
transmitter with two fixed frequencies and a VFO.

Eric Edwards GW8LJJ
ericgw8ljj@outlook.com

his is a transmitter with high effi-
ciency for amplitude modulation
(AM) transmissions. Before any-
one reminds me that thisis an
old form of modulation and now been su-
perseded by SSB it could argued that SSB
(which is derived from AM) can be con-
sidered as superseded by digital modes.
Amateur radio, however, is about com-
munication and experimentation and all
types of modulation, within legal limits, are
allowed and indeed used. This is a proj-
ect that can be built by anyone that has a
reasonable amount of RF constructional
skills and knowledge and is prepared to
set it up with the use of a scope and a me-
ter (preferably analogue types for both).

The transmitted output is derived from
the VFO with no mixing or specialised fil-
tering before any amplification stages as
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). | suggest using the PA
at a maximum of 24 to 28V, which will be
a good power out and not cause any prob-
lems of RF getting back into the oscillator
section, so no special screening or similar
measures will be needed other than mak-
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!

There is a large following of AM na-
tionally and internationally and a group,
VMARS (Vintage and Military Amateur
Radio Society), along with others are cur-
rently transmitting AM on 80m and other
bands along with many AM stations heard
on the 160m band. Several are using
homemade transmitters and many are us-
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 seen on the non-commercial web-
site (S9Plus, URL below) owned by Dave
GWA4GTE. The modulators shown there
are designed for this type of PAand are
connected in series with the PA HT sup-
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Fig. 1: Circuit diagram.

ply. The transmitter to be described 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 transmitting frequency so no dou-
bling or mixing of the oscillator is needed.
It has two fixed frequencies, 3.615MHz
and 3.625MHz, along with a VFO that
covers the 80m band. A 160m version
can be made with two fixed frequencies,
1.977MHz and 1.908MHz along with a VFO
that covers the 160m band
www.S9Plus.com

ClassE

There many classes of emission types

for PAs, and are given letters A, B, C, D, E,

F and so on. They differ in the biasing ar-
rangement of the devices and output tun-
ing methods. Class A is biased mid-way
so that it is always on and the input sig-
nal is allowed to cycle both positive and
negative peaks without distortions or clip-
ping, making it very linear but at the cost
of efficiency. Many will recognise Class
AB as that used in an SSB ‘linear ampli-
fier’, which means the amplifier is biased
between class A and class B. Both these
types of amplifier are very inefficient when

compared to a Class E amplifier, which is
a switch and is either on or off so there are
no heat losses because the devices in the
amplifier are not working in the linear re-
gion of their characteristics.

Dave GWAGTE describes the Class E ac-
tion (taken from his website) as follows:
“This type of amplifier achieves high ef-
ficiency due to the fact that when ideally
tuned there is no appreciable time overlap
between the above-zero voltage applied to
the FET drain and the above-zero current
flowing through it. Obviously, there must
be volts for current to flow — the flywheel
effect of the PA tuning produces this. The
point is that when the FET changes state
from on to off or vice versa, the source-drain
voltage is almost zero, so no appreciable
power is lost as heat as the FET switches.
To achieve this, the PA is tuned for the re-
quired phase relationship between Voltage
and Current. 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 question then is how to establish
the correct tuning point. The correct tuning
point is reached when the circuit is working
at its maximum efficiency for a given power
level”.
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Doing it by Design

Rotary Encoder
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180m 7 turns on T157-2 or T200-2

™ 80m 1 omit
/ 40m 1 turn or omit

160m approx 2800pF
80m approx 1500pF
40m approx 1000pF

lower value = more current

2 l}dEg mare fums = less current
RF P& FET drains
TC4422 drivers each
driving max per band:
160m 3FETs
80m 2 FETs
il
40m 1FET FET drains b0 d
GW4GTE 2012

{shown separate for clarity - see photo for actual)

note T1.T2 prilsec twisted together.

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.

The Circuit

Fig. 1 shows the circuitin fulland is a
complete RF transmitter that only needs
a suitable series-type modulator to make
it a very efficient and quality AM transmit-
ter. The output power to the antenna is
controlled by the PA voltage and the drive
remains the same whether it provides 4W
or 400W of modulated RF power. The os-
cillator is a VFO but it also has two fixed

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
Nano module and it controls the three os-
cillators of the Si5351A module. Both these
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
outputs of the Si5351A module, clk0, clk1
and clk2 are connected to a quad bilateral
switch (4066), which is used as the switch-
ing for the fixed frequency and VFO selec-
tions and as the PTT (Push-to-Talk) con-
trol. The frequency selection is carried out

with a three-way rotary wafer switch 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
drivers need to be exactly 180° to each oth-
er otherwise the modulation sidebands will
not be symmetrical and the modulation lev-
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
(such as the 74HC74) to produce the com-
plementary outputs at the transmitting
frequency. This design uses the VFO at
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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
5V supply for the comparator LT1016. This
isthe PTT that is operated with an SPST
(Single Pole Single Throw) toggle switch.
The 5V to the comparator, along with the
output from the 4066, is switched with the
relay to ensure reliable switching with no
floating signals appearing at the PA from
the oscillators during standby.

PA Output Network

The PA output has a pair of IRF640s
(branded IR types) in parallel on both sides
and is operated in push-pull. Using this
method of output provides a four-times
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 transformers (two T200-2 toroids) and
each of the primaries is driven by one pair
of FETs (IRF640) in antiphase so the prima-
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
reads more complicated than it is in prac-
tice. The transformers also provide the
conversion of low output impedance of the
FETS (approximately 5Q) up to 50Q. Itis
important that the antenna is resonant at
the transmitted frequency and is the cor-
rectimpedance. 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
adjusting the phase relationship of the volt-
age and current to achieve the maximum
efficiency as explained by Dave earlier.

Transformer Connections

The 7808 regulator tab, FET tabs and driv-
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
fitted between the tabs of the FETS and
drivers and the aluminium to insulate it
from the metal. The regulator can be fitted
without a mica insulator because the tab
is electrically connected to ground (0V).
Two of the FETs are used for the connec-
tions to the coil (transformer), see Fig. 3. A
solder tab is used for this and it has to be
isolated from the PCB and angle alumini-

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 mica washer and finishing through the
hole inthe FET. A washer and nut secure
the FET and after checking for no shorts
between the FET tab and the ground, fita
solder tab and secure with a nut. The other
turrets can be fitted from the top of the oth-
ertwo FETs going through the micainsula-
tor, angle aluminium and passing through
the PCB and the drivers. Again, see Fig. 3.

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
valve transmitters. This solid-state PA can
draw ten or more Amps with peak modula-
tion but at a relatively low voltage com-
pared to valve PAs where voltages used
are in the hundreds but where the current
drawn is usually in hundreds of milliamps.
The modulation transformer’s second-

ary windings will not be able to withstand
many Amps as used with this transmitter.
Typical modulators are audio-type power
integrated circuits followed by a set of
power transistors. The power transistors
are acting like series resistors in a power
supply and this is where the heat is dissi-
pated. A better modulator is a digital type
such as pulse width. This is more efficient
and because it is using FETS switching on
and off (like in the PA) less heat is dissi-
pated as wasted energy. See Ref. 2 for suit-
able modulators.

LowPassFilter

Aresonant 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
pass filter (LPF) is a sure way of greatly re-
ducing any harmonics. This PAis in a push-
pull arrangement, which means the even
harmonics are greatly attenuated so the
LPF only need to remove the third harmon-
ics along with any odd harmonics.

Setting Up (preliminary)
With all the components fitted on the PCB,
the oscillator fixed frequencies and the

Fig. 8: LCD or LED options for reading frequency.
Fig. 9: The completed transmitter, with modulator.

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. Connect the frequency selector wa-
fer switch to the PCB pins marked CO for
the VFO, C1 for 3615 and C2 for 3625. The
common of the switch is connected to 5V.
Connect the 12V (or shack 13.8V) 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.

If you have a dual-channel scope, connect
the probes to pin 1 of each of theTCA4422
ICs. Set the scope probes to x10, the scope
‘Y’ setting to 2V and the X’ timebase set-
ting to 50nS. Apply the 12V and when the
frequency has settled (looking 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.

Settingup 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
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devices. The metal tab of the 7808 regula-
tor is the only one that is allowed to have

a connection with the ground. If all is fine,
connect a power meter and 50Q 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 output to 5V. This is a low voltage 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
false readings. The RF can create rectifica-
tion within the meter and produce voltages
that are not otherwise there.

PAToroidsand Capacitors

The toroids used are two T200-2 types.
These are red with a grey (or neutral) un-
derside. For 80m there needs to be seven
or nine bifilar turns on each one. The wire
used is mains power cable type (15A).
Fig. 6 shows the windings on the toroid
along with suggested value capacitors 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-
pedance is 50Q. The other fixed capacitors
should be silvered mica types.

Winding the transformers is by placing a
length (about 1.5m) of the blue 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
for each toroid. Take the first length 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.

Keepit 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
by using 5V. This will check if all is work-
ing correctly and at this voltage measured
at the PA (modulator) voltage terminal it
should be drawing about 1.5A. The power
output on the meter will be approximately
5W. This is for a correctly tuned PA.

Increase the PA voltage to 10V and the
current will increase to approximately 3A
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 voltage at 23V on my unit, the cur-
rent drawn is 7.5A. This equates to an
input power of 172.5W. The power out-
putis reading 156.2W so the efficiency is
156.2/172.5% 100 = 90.5%. Taking the volt-
age to near 30V, it will be drawing about 9A
and the output power will be in excess of
225W.

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.

ThePCB

The PCB is double-sided and contains all
the parts up to the T200-2 toroids. An A4
size print will be sent out with any parts
ordered or just the PCB. As with standard
RF procedures there are rivets pre-fitted to
connect the top layer ground plane to the
bottom tracks where required.

OtherBands

It is possible for this design to work on
other bands up to 40m. This will involve a

Doing it by Design

change in the programmed devices and

a change to the output toroid windings. |
can supply a programmed matched pair of
Arduino Nano and Si5351 modules along
with information about the PA transformer
details for 160m.

LCD Option

An LCD can be used in place of the
seven-segment display to read the VFO
frequency, Fig. 8.

The seven-segment frequency
meter reads the selected fixed or VFO
frequencies but the LCD option only
reads the VFO. This can be useful in that
when the transmitter is used in any of the
fixed frequencies, the VFO control can
be rotated to select any frequency in the
80m band and the LCD shows this pre-
selecting of the VFO frequency. The LCD
uses a two-line display (1602) with the
top line showing the rate of tuning step
change, 100kHz, 10kHz, 100Hz or 10Hz,
by depressing the rotary control switch.
If this is used without the seven-segment
frequency counter, LEDs can be fitted on
the frequency change switch via suitable
current limiting resistors (220Q) to show
which fixed frequency has been selected.

Isthere a Kit?
A full kit is available with the PCB and all
the parts to be fitted up to and including
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 PCB, which is also
included in the list. This is appropriate
if you have some of the parts in your
‘junk box’.  am not supplying the output
network wire for the toroids or the
capacitors, neither fixed nor variable.
The author’'s completed unit, with
modulator, is shown at Fig. 9.
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Special Interest Societies

This month Colin Redwood G6MXL looks at
socleties that focus on a particular aspect of our

Colin Redwood G6MXL
practicalwireless@warnersgroup.co.uk

n addition to local amateur radio

clubs and societies, which | 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-10’
presence on the internet, enabling mem-
bers to exchange information and views
with fellow members.

In looking at a number of these specialist
societies, | am aware that | am missing out
several others, for which | 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. | 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-ORP

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-
ering the first 172 issues (over 40 years) of
SPRAT. The G-QRP club organises a num-
ber of activity periods and offers a number
of operating awards. The club also stocks
arange 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

wide-ranging hobby:.

THE JOURNAL OF THE G-ORP CLUB

DEVOTED TO LOW POWER COMMUNICATION
[ @G-aRrFCLUB

n Wide range step attenuator

Issue No. 180

Autumn 2019

Valved receives

Other contents
Editorial - Members' News Extra — Measuring Toroids —
Test Box Add-Ons — Deaf Aid Headphones — Solder
Problems — Members' Pages — Comms & Contests —
Chip Tune — Av&V — Special Offers — Adverts -
Club Sales
n Club officers & contact details + standing order form

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. | 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.

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.

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 discussion/fix-it time on Saturday af-
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
production of low definition television.

The NBTVA has a range of signal sourc-
es available for members including test
cards, Fig. 3, on CD and programmed into
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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 Sprintis 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). GB6OATG 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-
vide financial donations to 6m DXpeditions
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-
asts in the UK. The Group is affiliated 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-
¢y, 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-
zine as their main membership benefit,
the real benefit is the financial and practi-
cal work that AMSAT-UK provides to the
building and launching of satellites for the
Amateur Satellite Service. AMSAT-UK also
sell arange 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

Six News
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(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 chip fitted for blind or partially-sighted
members, or may have other modifica-
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 severe East Coast flooding, to pro-
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.
Allmembers receive OT News, the asso-
ciation’s quarterly magazine, Fig. 5. | find
the antenna projects in OT News particu-
larly interesting — many of which use bal-
anced feeder. Those interested in the his-
tory of radio will usually find an article 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
series of five books of 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
organisations here it is affiliated 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

Radio
Round-up

Dayton Hamvuention
Names 2020
Award Winners

Despite this year’s cancellation, Dayton
Hamvention has named five radio amateurs and
one ham radio club as the recipients of its 2020
awards.

Yasuo ‘Zorro' Miyazawa JHTAJT was named
Amateur of the Year. Licensed in 1964 at age 15,
Miyazawa became interested in DXing and, later
in his life, international humanitarian activities. He
was inducted into the CQ DX Hall of Fame in 2015.
His many DXpeditions focus not just on handing
out contacts but cooperating with the local
population to implement needed humanitarian
activities. In 2010 he established the Foundation
for Global Children (FGC). “His efforts have helped
revolutionize education in Japan by creating the
learning systems for children who had difficulties
in ordinary schools because of dyslexia,
developmental disabilities, and other issues”, the
Hamvention Awards Committee said.

Jordan Sherer KN4CRD of Atlanta, Georgia, is the
recipient of the Hamvention Special Achievement
Award. A software engineer by day and digital
amateur radio operator by night, Sherer started
his journey into amateur radio in 2017, exploring
PSK31, JT65, and, later, FT8. Fascinated by the
ability to connect with others using low power, he
set about developing a protocol for weak-signal
mesh networking and communication. The result
was JS8Call, a free, open-source platform inspired
by WSJT-X and fldigi. It allows for keyboard-to-
keyboard, store-and-forward, and network relay-
based commwunication.

Hamvention bestowed its Technical Achievement
Award on a group of three radio amateurs who
have become well-known for their development of
the WSJT-X digital software suite. The 2020 award
recipients are Steve Franke K9AN; Bill Somerville
GAWJS and Nobel Laureate Joe Taylor K1JT. Over
the past seven years, the trio has collaborated on
all aspects of WSJT-X and in particular the digital
protocol FT8 and its contesting variant FT4.
Introduced in July 2017, FT8 now accounts for a
significant portion of all HF amateur radio activity.

WAB (Worked All Britain) is pleased to announce
that they are able to make a further £3000 of
donations this year as follows:

£500 to RAIBC; £500 to Methodist Homes for the
Aged (auditor’s choice); £500 to Cancer Research
UK; £500 to Vasculitis UK; £500 to Fibromyalgia
Action UK; £500 to Arthritis Action.
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Carrying on the G3R]V Way

Active Antenna Amplifier
to the Rescue

Lee Aldridge G4E]B finds a use for another of
George Dobbs G3R]V's projects.

Lee Aldridge G4EJB
leeGAEJB@outlook.com

ith Storm Ciara forecast, |
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. | made
aplan. While | repaired my antenna masts,
I would build an active antenna amplifier
so that | could at least listen to a few bands
while in my shed. Where was the first place
I looked for circuits and know-how? Yes,
the PW Carrying on the Practical Way CD.
George Dobbs G3RJV had described
a number of active amplifiers over the
years. The articles that | referred to while
constructing the amplifier can be found
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 | 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 frequency amplifier capable of
around 20 to 30dB of gain. Too much gain
and local noise, or even internal amplifier
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 | could have built
a simpler amplifier, | liked the circuit
presented in the November '98 article, Fig.
1, and decided to build it with what | have
to hand.

Solving the Challenges
The first challenge was finding a suitable
enclosure. Nothing gets thrown out at our
household if it can find some use in the
radio shed. Quite a while ago, a couple
of nicely finished polished manicure set
containers came my way. “Ah, a metal case
that splits nicely and with room fora 9V
battery as well”, | thought.

Next, to work out how to build the
amplifier and fit it into the container. An old
piece of copper-clad board was cut to fit

s
o= 0—0:3Y

Short wite
—
ar whip

o) 1o
T

and cleaned with a steel-wire pad. | decided
on building the amplifier ‘dead-bug’ style,
just as George had in his original article -
something | 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

| got the hang of the method and have

to admit it is a quick way to build. l used
a2N3819 FET for Tr1 and a 2N3904 for
Tr2. | decided to add a 470pF ceramic
capacitor - as George had intimated in his
other articles - to the input circuitry of Tr1,

thinking it may help block potential LF and
MF signals. One component that wasn't to
hand was the ‘pig-nose’ or ‘binocular’ core,
so | 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.

TestingTime

Having completed the board and checked
my wiring, | connected my bench supply
(setto 9V) and checked with my DVM for
voltage drops on Tr1 drain and source
resistors and Tr2 junctions, Fig. 3. All
appeared to be sensible. Now to test
whether the board would amplify a signal.
My FET dip oscillator was on the bench
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with the frequency counter connected, so
| stuck a piece of wire into the amplifier
input and put it close to the dip oscillator
coil. I set the dip oscillator to 7MHz and
connected my scope - on x10 input - to
the input (very little discernible level on the
scope, if any), then on Tr1 source. Yes, |
could see a signal. | then connected to Tr2
collector — even more signal. Both stages
were obviously amplifying. | 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
amplifier seemed stable.

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
shed roof! The amplifier board was 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

Fig. 1: Active amplifier circuit. Fig. 2: Completed
active amplifier board - built ‘dead-bug’ style.
Fig. 3: Active amplifier under test.

Fig. 4: Completed active amplifier in action.

receiver (from the 1960s).

The active amplifier was working, Fig.
4. | was really pleased with how well it
worked on 80m, 20m and 15m yet initially
it appeared a little less ‘active’ on 40m. |
then confirmed my results on 80m, 40m
and 20m using other receivers. To switch
off, | just split the case and take the battery
out. Yes, | could add a toggle switch but it
can wait. After a couple of days with the
amplifier in use, | heard a VE (Canadian)
station on 40m - maybe not less ‘active’
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
built this active amplifier ‘dead-bug’ style
and regularly using it, the last words from
George: “This simple little circuit appears

Carrying on the G3R] y

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

Radio Round-u

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

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

P

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).
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The World of VHF

Horizontal? Vertical? What to Choose?

Tim Kirby GW4VXE discusses antenna polarisation at VHF, reports on a
fascinating moonbounce achievement and has all the latest operating news.

Tim Kirby
longworthtim@gmail.com

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, | have
been gradually getting some antennas up.
Quite what to put up here was something |
had a lot of fun thinking about over the last
few weeks.

Regular readers will know that | have
been an enthusiastic proponent of using
whatever antenna you have on 2m FT8, be
it a horizontal beam or a vertical. Where |
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 | had
a central location for UK activity, which
meant | wasn't too far away from anyone,
so | could get away with lesser gain.
Another factor in my favour had been the
large number of aircraft flying above me,
allowing contacts to be made by aircraft
scatter. The vertical had seemed to work
well for these contacts.

When thinking about what | would like to
put up here in Pembrokeshire, | knew that
| would want at least a small Yagi — even a
large one when the weather is settled! But |
wanted to continue the vertical experiment.
For one thing, it saves a lot of beam turning
trying to optimise the signals.

As it happened, the first antenna to
go up for 2m here was a small beam (a
big thanks to David MOGIW and to Andy
GWOKZG for his help getting the coax
through a thick wall). To cope with the
storms, | 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
| 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, | got a vertical on the
side of the house and started using that,

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.

| found that very interesting. One of the
things that | had wondered about was
whether, particularly for the aircraft scatter
contacts, the reflected signals had their
polarisation changed, so it would not
matter hugely whether you used vertical
or horizontal polarisation. | think that is
probably true in some cases. However,
it seems to me that the polarisation is
preserved more often thaniitis not.

Yesterday, | was monitoring on the
vertical and GMOHBK from 077, almost
600km away, popped up. | quickly rushed
outside, turned the beam and switched
to it, but the signal was not improved! |

am fairly sure that GMOHBK 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 | 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
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The World of VHF

Photo 1: 2MOETJ 70cm EME antenna.

Photo 2: QSL confirming 2MOETJ's EME QSO.
Photo 3: Hazards of satellite operation!
Photo 4: WD9EWK at the DM51/52 boundary.

even better off. Finally, if you are reading
this and thinking, ‘OK, but | don't like FT8,

| prefer SSB and | have a vertical antenna
for 2m’ — then try that too. You should
make some contacts. | 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.

Makingastart
on432MHzMoonbounce
Regular readers will know that | have
sometimes included reports from Tom
MOABA who has made some excellent
low power 432MHz moonbounce (EME)
contacts as MXOCNS. On Twitter, I'd been
watching with interest the progress of Glyn
Cartwright 2MOETJ who was also aiming
to make a low power moonbounce contact.
| asked Glyn if he'd be kind enough to write
some notes of his experiences.

“Ever since | started with an interest

in radio as an SWL 45 years ago, | 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
finally started to settle down and allowed
a bit more free time. I finally got around to
getting a Foundation licence in 2017 and
then the possibilities started increasing. |
followed this in 2018 with the Intermediate
(distance learning with lan 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
alarge part of things. Latterly, because
of decreasing hearing, I've used digital
modes. Over the last two years | have been
researching EME more and getting bits
put by, as and when available. During the
searches | came across Hartmut DG7YBN's
website and his designs for the GTV series
of antennas, which fitted perfectly with what
| was looking for. Over the following months
| came across Tom MOABA on social media
as being a regular builder of GTV's in various

configurations for QRP EME use.

“One of my 2020 resolutions was to make
an EME contact on 2m with QRP. Then
totally out of the blue on January 12th, | had
amessage from Tom (we had not spoken
before this) at lunchtime asking if | wanted
to make an EME contact remotely! Well, |
had a long hard think and in about half a
millisecond | said yes! | quickly registered
for HB9Q's logger to monitor what was
going on and waited until around 8pm when
the moon cleared obstructions at Tom’s
QTH. Tom had previously arranged a sked
with Bernd DL7APV and at 1944UTC the
QSO was completed! To say | was fizzing
with emotions would be an understatement!
It was something | had dreamed of for years
and never thought | 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 | started putting my
own station together. The azimuth 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
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The World of VHF

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 antennaiis 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
TS2000 running 50W. 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 — | am sure
there will be plenty. Also, a big well done to
Tom MOABA for encouraging Glyn along
the path!

Gettingstarted

on System Fusion

Thanks to Don G3XTT for passing on
details of a manual for Wires-X-Fusion-
C4FM created by WB70EV, which you
might find useful for setting up and using
the system. You can find the document
here:

https://tinyurl.com/rue2gjz

The2mBand

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 (1070) on FT8 and a very nice one
on FM, MW7JLM/M (1081). 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 (JOO01).
Simon says that conditions were very poor!

Andy Adams GWOKZG (Letterston) has
made some nice QSOs with UTTFG/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, INO2
and HN8O.

Here at GW4VXE (Goodwick) highlights
on FT8 have been GALPP (J002), EI4KP
(1052), MOAGJ (1093), GOMBL (JOO01),
G4RUW (1091), G4KUX (1094), G7TRAU
(IN79), MW1CFN (1073), GMOHBK (1077)
and EI4GGB (1063).

The70cm Band
The first 70cm FT8 QSO in the log here at

GW4VXE was GW1JFV 15km away! | was
also glad to work Keith G8IXN (1070) 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 2MO0SQL passes on that eQSL have
introduced a new eSatellite award for
confirmed eQSL contacts on satellites.

Jef ONBNT has pressed his V-2000
into service on both CAS-4A and CAS-
4B satellites using 5W from his IC-9700,
working EA7E (IN66), FTRRJ (JN09) and
EA7Z (IM98).

Kevin ZB2Gl has been busy on A0O-91
and AO-92 using an FT-817 and a 2m/70cm
log periodic. Stations in the log include
EAS5ITF (IM97), EA5GJ/P (IM96), G3PGA
(1071), DJBMS (JO64) and EA5IN/P
(IM97).

Simon G6AHX says that he is working
with Adrian GOVLG 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 GBBCG (Liskeard) says that
his sole activity has been on Q0-100 as
his 6m and 2m antennas are firmly bolted
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 | planned on
attending, a two-day science fair in southern
Arizona where | planned on doing satellite
demonstrations. Even with the cancellation,
| still made a road trip to a rarely-heard grid
boundary in south-eastern Arizona, 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 Arizona/New Mexico state line. Not
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. |
left home an hour before sunrise, hoping
to avoid the morning traffic around both
of Arizona’s largest cities, Phoenix and
Tucson. Once | made it to the boundary, |

started setting up my station, and taking
the pictures to document my location. |
was also showing my trip on APRS, and |
know there were some who were watching
my drive, so they could guess when | would
start operating out there.

“Once | was set up, | worked an XW-
2A pass that covered almost all of the
continental USA. In a few minutes, | had
logged 11 QSOs - a great count, especially
since this wasn’t an FM satellite. The FM
satellites didn’t disappoint, in terms of QSOs
per pass. For the passes that covered most
or all of the continental USA, | logged 12
QS0s on an SO-50 pass, and 14 on an AO-
92 pass. AO-91 was crowded, and | only
logged six QSOs on a coast-to-coast pass in
the late morning. Fridays are one of the two
days we normally have PO-101 active over
the Americas. I logged eight QSOs 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 FM passes, and four SSB
passes. | 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 | write
this, a pair of operators are preparing to visit
the most remote part of Big Bend National
Park 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 (FNO1) on February 12th,
C6AMA (FL15) and VE3CGA (EN92) on
February 19th,UAOSTM (0021) on March
2nd and YV6IA (FJ78) on March 3rd. Peter
says heis looking at the best way to get on
QO0-100.

Here at GW4VXE, I've enjoyed a few
contacts on the FM satellites, SO-50, AO-91
and A0-92: MOGIW (1093), EA2AWD (IN93),
2MOSQL (1087), DL6AP (JO64), ON3ONX
(JO20), FADXV (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.
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Making Pretty Panels

Dr Samuel Ritchie EI9FZB describes
his approach to giving homebrew gear a

Dr Samuel Ritchie EI9FZB
practicalwireless@warnersgroup.co.uk

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
of enclosure that reflects the effort made.

You note the input and output
connectors, the switches, the
potentiometers, LEDs and displays and
carefully design your front and back
panels just the way you would like it. Then
you look at the cost of an enclosure that
will fit your PCB and has enough space on
the front panels to fit everything. At this
point you have asked one or more of the
following questions:

+ How do | mark where | want to drill holes
in the front panel without damaging

the factory finish that is already on the
enclosure?

+How do | ensure everything is nicely
aligned?

| am not happy with Letraset, the output
of label printers or sticky labels so how do
| produce professional looking markings
that | can be proud of?

+ Do I need special tools and how do |
make rectangular and square holes that
do the job?

With this article | want to show how you
canturn Fig. 1 into Fig. 2 — something
you are pleased to announce as ‘home-
brewed'.

Selectingan Enclosure

| had already decided that | would use

a 19in rack enclosure and the depth of
the enclosure was determined by the
size required to comfortably fit all the
circuitry. Enclosures for 19in racks come
in standard heights known as units and
each unit is a height of 44.5mm. After
looking at possible layouts using paper,
ruler and compass (the drawing type, not
the type with a needle fixated on pointing
north) | selected a 2U enclosure (RS part
number 584-227). This gave a usable
front panel space of 440 x 88mm.

Using Microsoft® Office Visio® | set
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

professional finish.

Bas

| B -

'_ : 2 r_w_g 0
Input 2 Ml Mg

Trevle

B © g
égl

whether there would be room for fingers
once assembly was completed. As an

A4 sheet of paper printed in landscape
orientation is too short for this panel, you
need to either use an A3 printer or print
the completed template on two A4 sheets
of paper, cut where appropriate, and use

and once installed with cover or knob
attached, how much space would each
item take up. | first placed a 440 x 88mm
rectangle on my worksheet because this
defines the area into which | have to fit
everything. The rectangle also helps to
align the drilling template as will be seen

shortly. tape to join the two parts together.
i The bandwidth switch needed six
DrillingTemplates graduations at 30 degree spacing and Fig.

The top of Fig. 3 shows the right-hand
part of my drilling template. If you look 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
panel (the line marked as A), one third
down from the top (the line marked as
B) or one third up from the bottom of the
panel (the line marked as C). | followed
this approach. A plus (+) sign marks
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
knob or toggle switch would cover.

| printed out a few versions as | went
along to make sure | was not trying
to cramp up the potentiometers and

5 shows a printout checking | had got the
layout and graduations correct.

DecalTemplates

From the drilling template | produced
the decal template by removing all the
construction lines, the border, the outer
circles and any detail | didn’t want to
appear on my decal.

The bottom part of Fig. 3 shows my
decal template matching the drilling
template above it. | left the centre + signs
as well as the hole size circles because
these would help to align the decal when
it came time to place it on the panel. |
also made a scale to use around all the
potentiometers showing increases or
decreases in potentiometer function.

You will note that the decal can be in
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Fig. 1: The output of the design, fiddling and
integration stage. Fig. 2: The final product.
Fig. 3: Example of drilling template and decal
template. Fig. 4: Ready to punch, pre-drill, drill

Drilling template

Vol

.-___-i.-. -..;_.-

and cut. Fig. 5: Checking my switch actually
matches the template. Fig. 6: Tools for drilling
holes. Fig. 7: Punch work. Fig. 8: Starting the
drill holes.

colour, which | will make greater use of
in my next project that needs a nice front

panel.

Preparingto Decal template

Punch,Drilland Cut

Having printed off my drilling template |
now needed to fix it to the panel in such
away that | could work on the panel
without the template moving at any stage.
| used a Pritt Stick to coat the panel and
then carefully aligned my paper drilling
template, ensuring it was centred both
horizontally and vertically before sticking
it to the panel. The border established

by the 440 x 88mm rectangle helped
here. Using painter tape (also known as
masking tape or frogtape), | stuck down
the edges of the paper to make sure
nothing moved while the glue dried. |

also covered the back and edges of the
panel and any part of the front panel not
covered by paper to stop any metal filings
or swarf from damaging the painted
surfaces while | worked on it.

Fig. 4 shows the result. Once you have
completed working on the panel you can
peel off the paper and the tape. | used hot
water and dishwashing liquid to remove
any paper or tape (the Pritt glue and tape
are water-based adhesives), oil and dirt
that had stuck to the panel while working
with it.

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 | am wearing safety
glasses, | make a small indent at the point
where the two bars that make up the +
sign in the middle of each circle intersect.
I place the panel flat on my bench under
a decent light, carefully align the punch
point with the + symbol and give the
punch one firm hit with the hammer, Fig.
7.

Having done all the punching, | take
my Dremel®© with a 2.5mm drill bit and
using the punch indentations and wearing
safety glasses, make the start of a hole,
Fig. 8. This ensures that when | move

- N
MF Motch O 2\ /5

on A T =)
O =6 " o
On
B

BandWidth

to a handheld electric drill there is no
wandering of the drill bit. When | get that
bench pillar drill, which is on my wish
list, I will be able to omit this step and go
straight from punch to 4mm drill hole.

| use a high-quality drill bitin my
handheld electric drill that has a speed
control to make a hole through the panel. |

2 (0w s

Par

!
o~

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
marking floors) on the part of the clamp
touching the panel to ensure the clamp
does not mark the panel in any way. Every
hole is drilled to 4mm diameter because
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Fig. 9: Tools for cutting holes.
Fig. 10: Rectangular hole. Fig. 11: Drilled, cut
and decalled panel ready for assembly.

this is the minimum size required by the
stepped drill bit that | use to drill each hole
to the right size. Here the circles on the
template ensure | don't lose my mind and
drillan oversized hole. Clamping is just
as important but here | use two pieces

of wood and two clamps making sure
there is a gap for the stepped punch to fall
between the two pieces of wood.

Each hole is deburred on both sides of
the panel using a three-flute chamfering
tool, which leaves a very nice looking
hole. Do not be tempted to overuse the
chamfering tool as you just want to deburr
the hole and not countersink it.

Making Squareand
Rectangular Holes

The drilling template shows the size

of the hole to be made for the power
switch. The power switch snaps into the
hole and has a surrounding ledge that
covers up any small imperfections in your
workmanship. Fig. 9 shows the tools | use
to make square and rectangular holes in
panels.

| use a cutting disc in my Dremel©
that is made for cutting along its edge
- such as the no. 420 disc, which is
recommended for cutting screws, sheet
metal, thin wood and plastic. You cannot
do curves with this disc, just straight lines,
because flexing the disc snaps it. Always
wear safety glasses and make sure you
have clamped the panel firmly.

My technique is to work inside the line,
to slowly lower the disc onto the metal
and let the disc do the cutting work. It
doesn't matter if you don't hold the disc
perfectly perpendicular to the panel as the
final touches and deburring are done with
the fine metal file. Be careful once you
have made a cut through the panel and
then attempt to move the disc sideways
to follow the line. When you move in 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 panel out of the clamp.

It took three cutting discs to make the
30 x 20mm rectangular hole in my panel,
which is 2.6mm thick. One disc was
lost because | 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 replaced. Just be careful to take

m ot 2 M 2 [ Tretle

frequent rests so that the panel does
not heat up too much so that the paint
blisters. Fig. 10 shows the result. Note
that | left a little bit too much material
on the left-hand side of the hole, which
required some mind-numbing work with
the file. | use a second-cut, double-cut,
engineer’s hand file, which is a good
compromise for both deburring and
taking off material.

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
decal. I wasn't able to find a supplier who
was confident that their process would
produce the detail | was after with such
fine lines and small fonts. Then | came
across a South Korean company called
Sonnyscopa and a product they produce
called film-free laser decal paper.

From Amazon | acquired ten sheets,
50ml of their W1 glue and rubber
squeegee, all for less than £25, and
promptly warmed up my printer. The
company has produced YouTube videos
showing the steps to take but | followed
the written instructions that came with
the sheets of paper. You start by printing
a mirror image of your decal on the shiny
side of an A4 sheet of their paper. Again, |
split my graphic into two to get the whole
graphic onto one piece of A4 paper. |
worked in four sections defined by the
thick vertical lines you can see in Fig.

4. Having cut a section out | dipped the

Pae

paper into lukewarm water for about 30
seconds during which time | coated that
part of the panel with the supplied glue.
You place the wet paper face down on
the panel and you feel the backing paper
come off leaving a clear film that has the
decal printing on it. | found you need to be
quick and align the section without delay
because there is not a lot of time before
the clear film starts adhering to the panel.
Then using the squeegee wipe the film
so that all the air bubbles, wrinkles and
moisture under the film are removed. |
consider this to be the most important
step to getting a good outcome. After |
completed applying all four sections |
ignored the YouTube video, which uses
a hair dryer, and followed the written
instructions, which require the panel to
go into an oven for 15 minutes. Then the
film can be gently pulled away leaving the
printer toner on the panel. Another bake
in the oven to make sure the transfer was
well fixed and after cooling | sprayed the
panel with clear matt varnish to protect
the decals. Fig. 11 shows the final result.

End Notes

While getting this result does need a
commitment of time and effort, | am
pleased with the final outcome. If it
helps you to get started, | have made the
Microsoft® Office Visio® files that | used
available on my website at:
www.samuelritchie.com

I have no personal connection with
or financial interests in Sunnyscopa,
Radionics or Dremel®©.
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Raspberry P1 Explained — Update

Mike Richards G4WNC starts with his new
book, but focuses this month on a cheap but

Mike Richards G4AWNC
practicalwireless@warnersgroup.co.uk

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 Piis 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
possible. You can find that page 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
readers to help each other. You'll find the
group 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 reference set to -20dBm.
As you can see, the spectrum is cleaner
at -20dBm, which is useful to know. I've
also looked at the close-in spectrum to
see how the phase noise looks. Fig. 3
shows a 10kHz-wide spectrum plot with
a THz bandwidth where you can see that
it's looking remarkably clean. | also took
the opportunity to check out my much
modified Feeltech 6600 to see how it
fared. | was particularly impressed with
the low phase noise of the modified
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-XIcom Update

Joe Taylor K1JT’s team have recently
announced an important update for

cheerful APRS node.

WSJT-X users that have Icomrigs. 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
Icomrigs. The new release fixes those
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 is excellent Google Maps based
online tracking support available via
several sites. A good place to start is:
https://aprs.fi

Here you'll find a detailed map

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 so extend the coverage. While it's
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
APRS traffic. The receive-only stations
with internet access are known as

IGate (Internet Gateway) nodes and are
remarkably easy to set up. All we need is
areceiver for 144.8MHz and a computer

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
example of the power and flexibility
offered by software defined radio.

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
little extra and buying one of the RTL-
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 first thing we normally need is an
external USB soundcard. In this case itis
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
firstis rtl-sdr, which contains the universal
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
enables specific frequencies to be tuned
and demodulated. The program was
created with efficiency in mind, so it uses
minimal resources, thus making it ideal
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Data Modes

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, | suggest you connect a monitor,
keyboard/mouse and a USB hub.

Assuming you have the hardware to
hand, let’s begin installing and configuring
the software. Although this can be loaded
onto an existing Raspbian card, it's better
to start with a fresh Raspbian installation.
| recommend downloading the new
Raspbian Imager from:
www.raspberrypi.org/downloads

This is now the easiest way to install a
new Piimage and is a customised version
of the Etcher disk burner. The benefit
of the New Piimager is that it manages
the image download, burns it to the SD
card and verifies it. You'll need an 8GB
microSD card or larger.

Here's a step-by-step guide:
1. Download and install the Raspberry Pi
Imager from the Raspberry Pi download
site. You can do this on a Linux, Windows
or macOS machines.
2. Insert your blank microSD card (8GB or
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3. Open Raspberry Pi Imager, select
Choose 0S and select the first Raspbian
Pi Desktop

4. Move to the central box and navigate
to your microSD card. Take care to make
sure you've selected the correct one
because other external drives will show
up here.

5. Move to the right-hand box and click
the write button.

The Imager will now burn the image
and validate it. Next, you 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
local Wi-Fi system. The next stage
is to install the RTL-SDR and Packet
software. If you're usinga Pi2,3 or 4,
this is particularly simple because we
can use the versions that are stored in
the Pirepository. These are not the latest
software versions, but they are fine for our
purpose and make installation a breeze.
The following single command line will
install both programs:

sudo apt install -y rtl-sdr direwolf

Assuming this completes successfully,
you need to reboot the Pi. Once the Piis
up and running again, we can run the rtl_
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Fig. 1: Siglent SDG1062X - 14.1MHz sine wave
at 0dBm. Fig. 2: Siglent SDG1062X - 14.1MHz
sine wave at -20dBm. Fig. 3: Siglent SDG1062X

- 14.1MHz sine wave -20dBm 10kHz span & 1Hz
bandwidth. Fig. 4: FeelTech 6600 - 14.1MHz sine
wave -20dBm 5kHz span & 1Hz bandwidth.

Fig. 5: IGate node block diagram.

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
without error. To finish the test press
Ctl-C.
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Data Modes

Installing Dire Wolf on Pi-1 ox
Pi-Zero-

Unfortunately, the Dire Wolf version held
in the Pirepository 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 ~

2. Enter: git clone
https://www.github.com/wb2o0sz/direwolf
3. When the download completes, enter:
cd direwolf

4. Enter: make

5. When that completes enter: sudo make
install

6. Finally, enter: install-conf

That completes the Dire Wolf
installation!

Our next step is to create a
configuration file for the Dire Wolf Packet
program. The normal way is to modify
the existing config file. However, for our
limited use as a receive only IGate node,
it's easier to create a custom config file.
Before you create the file, you will need
the following information:

The station’s lat/lon in degrees
and decimal minutes and your IGate
passcode. To get your passcode, visit:

https://apps.magicbug.co.uk/passcode

Enter your callsign and click Get
Passcode.

Here are the steps to create the config
file:

1. Open a terminal session (Ctl-Alt-T)
2.Enter:cd ~

3. Enter: nano aprs.conf

4. This will open a new file where you
should enter the information from Fig. 7.
Remember to use your own callsign, IGate
password and lat/lon.

5. When you've created the file, press
Ctl-X, followed by Y, then Enter to save and

File Edit Tabs Help

ADEVICE stdin| null

CHANNEL @

MYCALL GAWNC-10 ~6————— Add your call

MODEM 1288
IGSERVER euro.aprs2.net

IGLOGIN GAWNC-18 xxxx

close the new file.

That's completed all the preparation
and we can start the IGate node by
entering the following commandin a
terminal session:

rtl_fm-f 144.80M - |direwolf -c aprs.
conf-r24000-D 1-

The first part of this command starts
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
custom configuration file. The -r option
sets the audio sample rate and -D divides

Enter your Lat & Lon

/N

Fig. 6: Typical output from rtl_test.
Fig. 7: Details of the Dire Wolf configuration file.

the samplerate 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.

Next month I'll finish off with a method
of automatically starting the |Gate at
power-up.
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Rallies & Events

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

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

Postponed Rallies
11th April

MFARS SURPLUS SALE & RADIO MEET
mfars.secretary@gmail.com
www.mfars.club

12th April

RIPONRADIO RALLY
d.cutter@ntiworld.com
www.gdsjm.co.uk

19th April

WESTLONDON RADIO &
ELECTRONICS SHOW (Kempton Rally)
New date: 15th November 2020
info@radiofairs.co.uk
www.radiofairs.co.uk

7th June

LOUGH ERNERALLY
www.learc.eu
www.nadars.org.uk

Cancelled Rallies
26th April

ANDOVERRADIO CLUB RADIO
&COMPUTERBOOT SALE
arac@arac.org.uk
www.arac.org.uk

2nd May
CDXCCONVENTION,AGM&DINNER
Chris@G3SVL.com

www.cdxc.org.uk

8th May
DARTMOORRADIO CLUBRALLY
2e0rph@gmail.com

15th to 17th May
DAYTONHAMVENTION 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 eventtakes place at Foxton

Village Hall, Hardman Road, Foxton,
Cambridge CB22 6RN. Car parkingis
free. Doors open 9.30 am for public
entryand 7.30 am for traders. Entry is
£3. There will be atalk-in station. You
will seetraders a Bring-and-Buy and an
RSGB bookstall. There will be a car boot
salearea. Cateringis available on site
(burgervan has been booked).
Lawrence MOLCM

April 26th (Sunday)

NARSA -NORTHERN AMATEUR RA-
DIO SOCIETIES ASSOCIATION EX-
HIBITION (BLACKPOOL RALLY): The
NARSA (Blackpool) Rally will take place
atitsusual venue, The Norbreck Castle
Exhibition Centre, Queens Promenade,
Blackpool FY2 9AA. Doors open 10:30
am (10:15for disabled visitors). Free
on-site parking. Admission £5 (under
14's free). Food and beverages availa-
ble. Usual traders, club-and special-in-
terestgroups, and an RSGB book stand.
Thereis also a construction-competi-
tion and a club stand competition.
01270761608
dwilson@btinternet.com
www.narsa.org.uk

May 3rd (Sunday)

THORPE CAMP HAMFEST: The Ham-
festis atthe Thorpe Camp Visitor Cen-
tre, Tattershall Thorpe, LN4 4PL. Open
fortraders from 6.30 am and to the pub-
licfrom 9 am. Entryis £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
from2.30to 5pminRoom 3 at Reading
International Solidarity Centre (RISC),
35-39 London Street, Reading RG1 4PS.
Meetings are an opportunity to get to-
gether foranyoneinterestedin listening
tobroadcast stations from around the
world on the short wave, medium wave
and FMbands. Allmeetingsinclude a
well-researched talk and tea break.
barraclough.mike@gmail.com
www.bdxc.org.uk/diary.html

May 17th (Sunday)
DUNSTABLEDOWNS NATIONAL
AMATEURRADIO CARBOOT SALE:
Stockwood Park, Luton LU14BQ: Due to
the Coronavirus issue, this year's event
is contingent on the ongoing approval
of thelocal council and Government
guidance.

www.ddrchootsale.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 amto 2.30 am with disabled
visitors gaining access at 10 am. Ad-
mittanceis £2. There willbe traders, a
Bring-and-Buy, as well as an RSGB book-
stalland Special Interest Groups. Cater-
ingand alicensed bar are on site.
07826 924 1192

dadars@gmx.com.

June 6th (Saturday)
ROCHDALE&DISTRICT ARS SUM-
MERRALLY: Therallyis at St Vincentde
Paul's, Caldershaw Road, off Edenfield
Road, Norden, Rochdale, OL12 7QR.
Doors opentothe publicat10.15am,
with disabled visitors gaining access
15minutes earlier. Admissionis £2.50,
under 12s go free. Pitches are £5if you
haveyourowntable or £10 with atable
provided. Refreshments are available.
0777 8113333

mOnvg@outlook.com

June 7th (Sunday)

SPALDING DARS ANNUAL RALLY:
Therally will take place at the Holbeach
Community Sports Academy, Pennyhill
Lane,Holbeach PE12 7PR. Doors are
open at9.30am, and admittanceis £3.
Thevenue offers easy access from the
A17,large area for boot traders,and a
modern hall forindoor traders. Please
notethisisthe samevenue as lastyear.
There willbe a CarBoot Sale, RSGB
Book Stall, Special Interest Groups and
trade stands. Cateringis available on
site and there will be a prize draw/raffle.
07754619701
rallysecretary@sdars.org.uk

June 14th (Sunday)
ASRASCOTTISHRADIO AND ELEC-
TRONICS CONVENTION: The con-
ventionis at GTG Glasgow, 1330 South
Street, Glasgow G14 0BJ. Doors open
from 10 amto 4 pm. There will be trad-
ers,an RSGB bookstall and talks on the
day. Cateringis available on site.
www.asrarally.com

June 14th (Sunday)

EAST SUFFOLK WIRELESS RALLY
(IPSWICHRADIO RALLY): The 2020
FDARS rallyis at the Kirton Recreation
Ground, Back Road, Kirton P10 0PW
(justoffthe A14). Doors openat9.30
am, and the entry fee for visitorsis £2.
Thevenue has free car parking. Trade
tables cost from £10. There will be trade
stands, acarboot sale, a bring-and-buy,
special-interest groups, GB4SWRHF
station,and an RSGB bookstall. Cater-
ingis available on site.

07710 046 846

www.eswr.org.uk

June 14th (Sunday)

JUNCTION 28 RADIO RALLY : The
eventis at the Alfreton Leisure Cen-

tre Bowls Hall, Church Street, Alfreton
DE557BD. Promoted by South Norman-
ton Alfreton and District Amateur Radio
Club.NB: ThisisnotatclubQTH. Doors
areopen 10.15am (Traders 8am). Ta-
bles are £12.00. Admissionis £3.00.
Therewill be around 100 tables, allin-
doors. Bar/ refreshmentsin hall and full
caféinthe 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 ameeting area.
snadarcsec@gmail.com
www.snadarc.com

20 JUNE 2020

BANGOR&DISTRICT ARS RALLY:
Therallyis at the Ballygilbert Presbyte-
rian Church Hall, Ballyrobert, Co Down
BT19 1UM. The doors are open from 11
amto3.30 pm. Entrance feeis £3. More
from Norman Newell by email to:
normannewellgi3ymy@hotmail.com
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Prosigns and Abbreviations used
in Amateur Radiotelegraphy

Tony Smith G4FAI Tony Smith G4FAI describes the origins of
gafai@btinternet.com many of the prosigns and abbreviations we use in
any of the prosigns Morse today.

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 AM ERI AN
years, have been copied or amended from

professional radiotelegraphy practice or O C O

specially devised for the hobby. M l { , E D E
Backto 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
“finish’.

‘End of work’ SK (---—- —) comes from
the American Morse numerals 30 (---—- /
——) meaning half past the hour, the end of
atelegrapher’s shift.

‘And’ ES (----) is the American Morse
symbol for ampersand, & (-/---) and along
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.

]
1
I
®

O VWO~NOUUDWN —

A
B
C
D
E
F
G
H
I
N
K
L
M

N<XS<CHWIOTVOZ=Z

CT (commencing signal) —-—-— AR

----- and ‘Wait' - —---were officially

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.  —-—come from the International Radio character set and transmitting procedures,
Fraction —--—-Error-------- andR Communications Regulations (Cairo effective May 3rd 2004.

(Received) - — - come from the International  revision 1938), effective 1939.

Radiotelegraph Convention 1912, effective @ (commat) -——-—- comes from Earliest Code Book

1913. ITU Recommendation ITU-RM (Morse), The earliest code book for Morse teleg-
Comma——--—— and Full stop -—- which specified International Morse code raphy was The Secret Corresponding
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Fig. 1: The original American Morse code.
Fig. 2: The earliest codebook for Morse
telegraphy,1845.

Fig. 3: Post Office Morse Learner’s Card 1899.
Fig. 4: The first Q-Code, 1912.

Vocabulary Adapted for use to Morse’s
Electro-magnetic Telegraph, published by
one of Samuel Morse’s partners, F.0.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
Convention of 1906, also in Berlin, ratified
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.
Two of the codes had superficial links with
the Q-codes, namely, RA - What station is

=2 SECRET a#

CORRESPONDING VOCABULARY;

ADAPTED FOR USE To

| MOESE'S BLECTRO-MAGNETIC TELRGRAPH: || 2

AND ALsg

I¥ CONDUCTING WRITTEN CORRESPONDENCE,

TRANFETED BY THT A4, 08 OTEEXWGE

BY FRANGIS D 1 SMITH, ESQ.

£ PORTLAXD,
TRERETON, ILALTY & CO, FRINTERS, iy

L <
e

corresponding? (QRA - What is the name
of your station?) And RB - At what distance
are you from my station? (QRB - How far
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.
Consequently, in some the official imple-
mentation date was later than that speci-
fied by the Convention. Additionally, old
practices continued for several years as
was evidenced when the Titanic sent both
CQD (the old distress signal) and the new
S0Sin1912.

By way of contradiction, some countries
used particular signals well before they
were agreed internationally as shown on
the British Post Office Telegraphs instruc-
tion card of 1899, illustrated, Fig. 3. For
example, a fraction bar is shown as —--—
-and Error (Rub out) is shownas--------
both of which were not agreed internation-
ally until 1912.

Afull stopis shownas-—-—- —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
anumber 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
version was finally adopted as the interna-
tional distress signal.

Q-Code

The Q-codes were ratified by 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.

The list was expanded and/or modified
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,
QSB, QSK, QSL, QS0, QSY and QTH, most
of which are also used (incorrectly!) in
amateur radiotelephony.

A number of them have been modified
or simplified for the amateur service, e.g.
QRL - “Are you busy” has been changed to
“Is this frequency in use?”; QRT - “Shall |
stop sending?” = “l am closing down”; QRX
- “When will you call me again?” = “Stand
by”; and QSO - “Can you communicate with
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Post Office & Telezraphs.

(SuppLEMENT TO ARTICLE XXII oF THE REGULATIONS)

List of Abbresiations to be used in Radia Communications

... direct (or by relay)?” = “Amateur radio
contact”.

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 CW third party traffic nets.
Although used by amateur operators these
codes are not intended for use in casual
amateur conversations. Examples are: QNC
- “All net stations copy”; QNJ - “Can you
copy me?”; QNU - “The net has traffic for
you. Stand by."

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
difficulty could be foreseen as long as the
codes continued to be used only in amateur
nets.

Informal Abbreviations
Apart from those previously mentioned,

THE MORSE ALPHABET. \{'i,l unh”n_ Question, Answer or Notice.
ADEa HEEEREB X F F By § B | t 2 .
BgEEE 'nE PFPEEMESE VEEERNN
[ — s seem ¢ s (C Q)| Signal of made
Comm W | | - Wi . s - o — : robebhiiotin . s beaban
cEmEE (“xmEE (REmN (Xmam. — o T o' saton”on Sipbiard (A
En Lammum sSumm Y IR A - C M e 4 . S— AW Szgmlmd}:atbtlhntnmhonuubwua
M z h power.
rEEmE= - - T Hman PRB Do you wish to communicate by means of) I wish to communicate by means of the In-
X F N | Namm ﬂw]n tional | Code? al Signal Code.
RA What ship or coast station is that?
NOTE.—On the needle instrument the dot of the above slphabet is RB What is your distance?
RC What is your true boaring?
represented by a beat to the left, and the dash by a beat KD Where are you bo for
10 the right. RF Where are you bound from?
i What Ii;“ you Iri-lou mi; .
What is your wave length in maters
NUMERALS. §ﬁ{( EOI’ ?:ny wonlv have Fw to snd?
ow do you
I ‘EREEE | 7TEEEERE RI. &Mi‘o\lmnnxhdly’ Shall I send 20.
{cemmmm cassue cmmmen * for adjusmamt! I
{{
IOEMMESEN (CEIEWEN | © .. Eﬁ’ S‘EE}?; il s e o s,
meTeAst [OTVET Inerease power.
O N P IR B B RP Shall I derrense power? kmabe power,
ABBREVIATED NUMERALS RS | Shell I send stomer? ’lm
pd ers l T,
RT Shall T atop sending?
(For use only in the repetition of figures which immediately follows RU Have you anything for me? lm'e m! nilot yuu
i RY Are you nﬁ . am ready.
the signalling of the message.) RW e buis? I Imsy {or . b“’!" with......)
'm. “NEEEE 7ERENNS [ONM e ! Ploase do ot [oterfere.
cmmm [om cmun B | B | R TR e
4 our slgoals arc Wel,
SEEEmm kﬂ-II-I{D-I QSA Awml:;u]:nl&.,m' ynurmu?“m‘
8 my & i
Bar of division ( ) 'L 1T 1 8 Q3B Is my spark bad? spark ia bad.
) Q8C | Iomy spacing bad? Your spacing is bad,
s 7 is your tima? ¥y imeis......
Fruciions bar; oy - F | Intrausraision t be in alternate order or in| Transmission will b In order,
Signal to be used between whole | S sariea?
aumbers and fractions Qa0 - - - - . - - ¥rmlmim<m :dd; &ol?:ﬂcu 2 Igmm.
- - TADSOUSSION 8o
What rate shall T colleet for. . ... t lleet......
Full stop Il N W B '™ BB *Underline [ 1 BN OO OB OO K In the last radiogram cancelled? @ last radi lawmud-
e Did you get t1 Plense acknow!
Break signal(be- Parenthesis () IRl Bl WM N % B What is your true eoum\? My true gourse is. ... .
tween the ad-: ‘loverted ., , | e oo - g;!l Are you 1o communication with land? I am not in commu; ution with land,
aress and text. | commas J 50 Are you in mmmunimﬁon with any ship or| 1 am in communication with...... (through
and  between . =N W W W |Undersiand or | . station (or: wllh ...... S i
text and signa- completion | [ N W BN W QFP Shall T inform. ,....that you are calling| Inform......that I am ealling bim.
ture of sender, | of telegram | bei ted b
if any, and for RoouMEEEEERR '[“srln,ﬁu;lllngml;. + ;f::univ iny c}:! o R
fresh line ) Go on Il B B Have you received the genml eall? Geperal call to all stations.
Apostrophe (") [ HiE O W | Vit B EE NN AW B BN Q80 P’l:m call ﬁ'uf'"' you have finished (or:| Will call when I have finished,
Hyphen (-) il B W 0 W W Acknow- ! L o'l
Intecrogation i?) B B G S 08 MR | leagment | EEEE EmEn Q8V .| Is public correspondence being handled? Publie eo dnm is being handled.
Exclamation( ! ) G GEl 08 3 O O | Clear of work S B DN W QswW Shall I increase my spark {mémwr ur mﬂi“
E NOTE. - The signals marked ® are sent bsfore and «fter words 8o treated ﬂ Nﬁml 1 send oo & wave keagih of...... Igt:‘n Rge o tha waye Iu:;th LS
and are counted as one additional word. See back. Shall T 4 v anark f ' vour anark freauency.

the origins of informal abbreviations used
by amateurs are less easily identified.
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
JOHN, QTH LONDON, RIG FT817ND, PWR
5WATTS, ANT W3EDP, and maybe WX
RAIN, TEMP 15C. Sometimes much less.
Two overs if you are lucky and then, TKS
QS0 OM (or DRYL), 73 (or 88), GL, HPE
CUAGN, AR, VA. And it's all over. Two to
five minutes, depending on content and
the speed of the operators.

This is fine for beginners and it does
facilitate limited communication with
other amateurs who don't speak English
very well. However, the potential is there
for longer and more enjoyable exchanges,
particularly in present conditions when
contacts using manually sent Morse are
becoming less frequent.

StillFlying theFlag

Amateur radio is the last bastion of
radiotelegraphy and it has arich 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 itas a
regular means of communication, maritime
operations officially ceased in 1999, but
amateur radio is still flying the flag for
Morse. It is an amazing fact that within
today’s high-tech amateur radio operations
there are still surviving communication
codes and abbreviations that were first
used 175 years ago!
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Making Waves

Steve White G3ZVW
practicalwireless@warnersgroup.co.uk

he basic ‘tool’ that professionals
and researchers use to study
the ionosphere is known as
the lonosonde. 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 lonosphere — 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.

Anionosonde works by transmitting
a signal and listening for it, to find out if
itis 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.

Thetransmitantenna

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.

Jonosondes

Steve White G3ZVW looks at how professional
HF radio users study and measure the

lonosphere.

Thereceiver

Linked to the transmitter, so that it is
always listening to the frequency that the
transmitter is operating on.

Thereceiveantenna
Broadband, so useful on a wide range of
frequencies. A typical ionosonde receive
antenna is shown in Fig. 1.

Control

Atimed control system, to simultaneously
control the transmit and receive
frequencies, switch them on/off, etc.

Datagathering

A means of recording what the ionosonde’s
receiver hears. These days it will also

be linked to the internet in some way, so
able to send records to maybe a scientific
institute.

HowIonosondesWork
lonosondes do not transmit on fixed
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

in frequency and move steadily higher,

in a continuous sweep. lonosondes

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 lonosonde 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
TMHz, 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
lonogram — a pictorial representation of
the ionosphere. There are two ionosondes
in England, but in the paragraphs that
follow | 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 | 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 reflections. These
are the ‘normal’ reflections. The green re-
flections are extraordinary reflections and
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 Sunis just past its highest
at this time, so it is roughly the time of day
when the ionosphere will be at its stron-
gest. The blue oval shows reflections from
the E Layer and at this time of day they are
good and strong. The black oval shows re-
flections from the F1 Layer, its base height
at this time being 170km. The highest layer
is the F2 Layer. It is shown in the red oval.
In this figure the Critical Frequency of the
F2 Layer (where the red trace sweeps sud-
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Making Waves

denly upwards) is 5.1MHz, with the lowest
reflections coming from 320km. Above
the F Layer, and shown in the green oval,
are ‘ghost reflections’. These are caused
by signals from the ionosonde’s transmit-
ter bouncing back from the ionosphere, hit-
ting the ground, going back up and being
reflected back to ground a second time. As
Fig. 2 shows, the ghost reflections appear
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 onein Fig. 2 and you will see that re-
flections from the E Layer are now much
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
reflections is now completely empty.
Gases at the height of the E Layer are no
longer sufficiently ionised to return any
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

Station YYYY DAY
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Fig. 1: A typical
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0 03+ 9D 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.

twilight. It has also significantly weakened.
Even so there is still a double bounce ghost
reflection, although much weaker than it
was in Fig. 3. The Critical Frequency has
dropped further, to a little over 3MHz.
During times of high solar activity
reflections from the ionosphere would
go higher in frequency, i.e. they would be
stretched out to the right in the ionograms.
Atthe 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.

ModernIonosondes

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 anionogram
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
which gives us facts and figures.

Also, there are web pages devoted to
understanding them. Lucky us!

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

Send your letters to: Practical Wireless Letters, Warners Group Publications plc West Street, Bourne, Lincs PE10 9PH
E-mail: practicalwireless@warnersgroup.co.uk

Science Museum

Dear Don,

I read with interest the letter (April) from

Geoff Voller G3JUL — now | know who to
blame for my lifelong interest in amateur
radio and my career in electronics!

When | was a young teenager (early
1960s) | haunted the Science Museum in
London throughout my school holidays.
Easy to take a train from my home to South
Kensington and there | was in the heart of
museum land. The major attraction for me
was GB2SM - | was there watching and
listening whenever it was on the air. All |
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. | visited
recently and the only real sign of the old
days of amateur radio was the Morse key
(very badly adjusted until somebody |
know tweaked it) on a display of why clock
time was made universal over the railways.

Oh, the memories of youth — but | 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

(Editor's comment: Thanks Greg, | 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, | share his concern that
messing about with electronics these days
is not really served by books, particularly
catering for the younger reader. However, |
believe that all is not lost. | 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 excellent range of books by Bernard
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
lot of fun could be had in actually finding
the books and the components, and the
establishment of a ‘junk box’, as a result!
Happy days!

Guy Howard MOISK

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.)

Prefix Confusion
Dear Don,
Regarding letter in the April 2020 edition
about Prefix Confusion.

|l understand that new issues of the
M5 (+) 2 Full Licence callsign is reserved
for former Marine Radio Officers who
held the advanced Professional Licence
either PMGT1 or replacement MRGC, which
required fault-free Morse at 20WPM
and technical and telecommunications
knowledge to a much higher level than the
current Full Licence exam.
Greg White,
Birmingham

Brunevaletal

Dear Don,

On reading your piece in the April issue of
PW | 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 start to the finish of the war, and
the constant need for new technology |
suggest you get a hold of the book:

Most Secret War by RV Jones, ISBN 0
241897467.

It covers radio, radar and the beams
used by the enemy to drop bombs on
Britain. | have read many books on the
subject but this one outshines them all.
| bought a second-hand copy from eBay
for £4 just a few weeks ago. There are lots
available.

Alex Blyth GM4TAL
Longniddry, E. Lothian

RogerBip

Dear Don,

| 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
accurately and efficiently and that nets
remained orderly — and with notan EOT
‘beep’ to be heard!

I listen regularly to 80m and 40m while
working on bench projects and although
most traffic is generally well structured it
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
these fall short of defining the key words
and templates that could form a standard
‘wrapper’ for voice communications. Such
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
communications flow, particularly
under difficult circumstances, and most
importantly to anyone listening to our
bands, present us as the highly skilled
and capable band of enthusiasts that we
are. With a few possible exceptions, such
as weak signal VHF/UHF operation and

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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1960s Apollo spacesuit VOX systems, my
view is that EOT tones belong firmly in the
world of CB alongside echo microphones
and self-illuminating helical whips. Come
on, we're better than this!

Ron Taylor G4GXO0

Penrith

Starter Books

Dear Don,

The request for help finding books on
basic electronics (Barrie Eggleton, April
Letters) seems to leave a ‘black hole’ for
such an important subject. | recommend
Electronics for Dummies as a starter. It
sounds belittling but it got a six-year old
neighbour on the right track to university.
Beware: | think I influenced this lad when
he was only three years old. | built him a
‘meep — maap’ siren for his Christmas
police car. That's another book to look for:
How to upset a housing estate!

On another subject, oops! Jorge Dorvier
EA4EO has raised the ‘Bip’ subject. | added
a 'bip’ to my TR9000 on SSB only. The
year they came on the market - too many
blown fuses ago to remember! There were
several comments about its value under
poor conditions. Perhaps | was the first
‘bipper’. Sorry - | would now consider it
detrimental to sanity. Imagine a 14MHz
pile-up!

Mike Cooper ex. G8JOJ

Tuners

Dear Don,

| am considering resurrecting my interest
in amateur radio. However, due to the
limitations of my high rise flat, | would
need to use a loop antenna probably
hanging situated on my balcony.

These | can make myself. My problem

is the tuner. Some tuner manufacturers
make tuners specifically for loop antennas,

but an article from the RSGB caught my
interest. It referred to stealth antennas
and it would seem that all | need to make
atuneris two, possibly three, variable
capacitors.

This leads me to believe that a normal
tuner would suffice, unless | made my own,
and that the tuners advertised for loops
are just there to extract more cash than
necessary from my wallet.

Gareth Drinkwater 2EONCP
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. |
feel an article comingon ....)

Radio
Round-up

Amateur Radio Clubs in the Somerset Area are
being invited by MidSomerset Amateur Radio
Club to take part in a local day conference later
this year to find ways of supporting each other,
connecting better with others in a rural setting,
and growing the hobby.

Richard G4JJP, one of the organisers, said:
“Increasing age, declining membership, and
apparent irrelevance don't have to define
amateur radio. But we do need to change the
way we connect with each other and with
interested groups if we are to halt the decline.”
The Chairmen of 17 amateur radio clubs in the
Somerset area have been invited to discuss
the proposal with their members. Richard said:
“We've already had great support from Clubs
as far apart as Glastonbury and Exeter, and the
local RSGB reps have offered some exciting
new thinking. The idea of Clubs as ‘Hubs’ in

a wider network is one idea that we will be
exploring”.

For more information, go to the website below,
where you can download the proposal letters
and other conference information:
www.wessexham.co.uk

Norfolk Amateur Radio Club (NARC) took part in
National Science Week this year with a display
and radio demonstrations at Norwich CNS
School, where NARC meets every Wednesday.
The school’s Super Science Saturday featured

a whole host of different events and NARC

was only too happy to assist. CNS was one

of the schools that made an ISS contact with
astronaut Tim Peake.

Sonny MOSYW and Steve GOKYA put on a
demonstration HF station using the club call
G4ARN (Amateur Radio Norfolk), while James
MOUKS and James G7PQF put on a display of
2m APRS and its applications.

NARC also demonstrated a Flex Maestro, which

was connected via the internet to Malcolm
G3PDH's home HF station, showing how
amateur radio has moved with the times.

John Goldsmith M6JAU, who runs NARC's
Bright Sparks activities for youngsters, also
showed a wide range of interactive electronic
projects, including a radio-controlled digger and
a line-following robot, one of the projects the
Bright Sparks had built.

David G7URP and Tammy showed electronic
construction, while Sam (one of the club's

new Bright Sparks) built a medium wave/FM
radio from a kit - complete with instructions in
Chinese!

Contact was also made with Norwich’s twin
City of Koblenz in Germany on 40m in a regular
monthly net. Other HF contacts were made with
Canada, Malta, Switzerland and Norway using
SSB and CW.

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

May 2020 PRACTICAL WIRELESS

15




Kits & Modules

VU/PPMVI/S-Meter Module

Geoff Theasby G8BMI draws our attention to a

Geoff Theasby G8BMI
geofftheasby@gmail.com

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 so precisely defined (currently
showing on eBay for £6.33, labelled ‘Dual
Stereo VU Meter Driver Board Amplifier
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 aBA 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 fidelity, 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

cheap VU meter that can be used for monitoring
amplitude-modulated audio.

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

Fig. 1: The module.
Fig. 2: House of the
Rising Sun on a PPM
(Shades of Monty
Python).

wirewound shunt within, or it looks like one,
but not a rectifier, as some have, Fig. 2.

| have also encountered loudness
meters, less relevant for amateurs, but
that’s a matter for another day.
https://tinyurl.com/ql49art
https://tinyurl.com/rge7hcn

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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Specialist Dealers

Devon

Mid Glamorgan

Scotland

Somerset

ShortWave

Hadio Communication Spacialists

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

Camping available on our 70 pitch site
- quote Practical Wireless

www.shortwave.co.uk
sales@shortwave.co.uk

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

A complete range of
Multi purpose Masts
The best of Scottish engineering!
Tel: 01505 503824

www.tennamast.com
sales@tennamast.com

LINDARS RADIOS

‘A Modern Company With
Old Fashioned Values’

USED AMATEUR
RADIO EQUIPMENT
PURCHASED AND SOLD

www.AmateurRadioSales.co.uk

01935 474265

10% Discount Code: PW10
component test equipment

PEAK"

electronic design Itd

Web: peakelec.co.uk
Tel. 01298 70012

(" TOP PRICES PAID FOR ALL YOUR VALVES, )
TUBES, SEMI-CONDUCTORS AND 1S.

rg’ Langrex

Unit 4, Daux Road, Billingshurst, West Sussex RH14 95
Tel: 01403 785600 Fax: 01403 785656

www.langrex.co.uk

4 SCAN HERE TO GO TO OUR WEBSITE
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To advertise
in Practical
Wireless

Contact Kristina Green
Telephone 01778 392096

kristina.green@warnersgroup.co.uk

HAVEYOU TRIED THE DIGITAL EDITION? &ro

Classified Adverts

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

- log-ging, satellite tracking etc.
SiLabs CP2102 or FTDI chipset for
guaranteed reliability. For these and
more great items go to technofix.uk
or www.technofix.co.uk

CTCSS ENCODER AND DECODER
KITS. DTMF kits and modules. Pic
development kits. https:/cstech.co.uk

Antennas

GATPH 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

To place an
advert in PW

Contact Kristina Green
Telephone 01778 392096

kristina.green@warnersgroup.co.uk

Bargain Basement

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.fletcher@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

Sheffield

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.
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Keylines

Continued from Page 5

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.

Inthe 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 4UTUN (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, | 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 | applaud what
they are trying to do and, as | now live in
Somerset, | have offered to take partin
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
confined 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'tinterested, don't have time to pursue
our hobby, think it’s full of old men, or what-
ever. | 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

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 whenin our teens (in my case | was
just 16 when | 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 confined 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

Next Mionth

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 GAEFE 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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potlight on four Yaesu
products to that could be
m 1 your shack today'
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FTdx101MP

Released almost 12 months ago, this S

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-818ND

Following on

from the unique
) i FT-817ND, the
FT-818ND builds on
this Famous Desi
from Yapsu & make
it even better.

See

To see the entire range of Yaesu equipment a
Superstor

SRR\ < F1-891
- A modern take on the best
selling FT-857 without 2/70.
100 Watts out on HF/6m

cces?%%! chéck out our webs]
Staines today.

_~ | with 3KHz Roofing Filter as
standard.
See HamRadio.co.uk/FT891

FTM-300DE RS
Latest release from
e Yaesu Factory in

apan. 50 Watts on 7=
m/70cm with FM/
as standard.
Full Dual Band

! Operation.

S

oBBB4)
é i
g!

eolBae

First deliveries end of .

.+ April 2020. Pre-orders
being taken.

See

rla' Fladio.co.uk/erso

or call in toour

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

MARTIN LYNCH & SONS LTD. The WORLD FAMOUS HAM RADIO STORE

MLS.

SAFE ONLINE SHOPPING. E&OE

RUSHOR23008599

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




The radio... XY A H S U

FTpox1071 TECHNICAL HIGHLIGHT-#5

MPVD (Multi-Purpose VFO Outer Dial)
ABI (Active Band Indicator)

Yaesu’s accumulated HF Knowledge & Experience
delivers Superior User Operability

Important Operational functions such as VC-Tune can be viewed on the large 7" Display and adjusted
using the high-grade aluminum MPVD knob’s outer ring, without taking your hand off the VFO dial.
Other important RX function keys and controls are conveniently arranged around the VFO dial,
making adjustments on the fly whilst searching for weak signals during pile-up operations entirely possible.

Band Selector keys with Active Band Indicator (ABI) LED for both Main and Sub band selection are arranged
in horizontal rows above the main VFO dial allowing instant identification of the current band
and selection for a desired band change.
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* Microphone M-1: Optional
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