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Kevlines

in July! And | managed over 900 CW contacts

in the IARU Contest, which was fun and got
me back into the spirit of things. W3LPL is saying
that we now have a record number of sunspots for
the current cycle and that the peak may occur this
autumn, so polish up those antennas (1 feel sure
polished antennas work better than dull ones, hi!)
and be ready!

I twas good to have some hot weather finally

UK magazines
| was taken to task (in the nicest possible way!) by
Tex G1TEX, our previous technical editor, for say-

ing in my last Keylines that PW was the only remain-

ing independent amateur radio magazine in the
UK. Tex edits Sprat, the journal of the G-QRP club,
which comes out every quarter. And, of course,
there are many similar and excellent club maga-
zines, from ISWLs Monitor, mentioned last month,
to the CDXC's Digest, BATC, BARTG, UK Microwave
Group and others plus, of course, the many local
club newsletters, some of which are very impres-
sive. So, | do hope you know what | meant but | am
more than ready to acknowledge all these other

journals, appealing to a local group or one with spe-

cialist interests. Long may they continue.

FT8

As we mention in the News pages, there is a new
(experimental) release of WSJT-X supporting the
so-called SuperFox mode, which Mike Richards
G4WNC discusses in this month’s Data Modes
column. It will be interesting to see whether this
takes off - results to date, with it being used by
the K8R (American Samoa) expedition do seem to
be impressive, both in terms of QSO rate and also
in terms of the DX station being able to copy very
weak callers. Watch this space!

National Hamfest

September sees the return of the National Hamfest
after ayear's absence. This has become the pre-
mier UK event for getting together with fellow ama-
teur radio enthusiasts, seeing all the goodies avail-
able from the various vendors, shopping around for
bargains in the flea market and so on. | plan to be
there and look forward to meeting many readers.

It runs over two days, with the Friday usually being
the busiest.

Letters wanted

I notice that our Letters pages often carry letters
from the same few correspondents. | certainly
wouldn’t want to lose them but would love to re-
ceive letters from a wider range of readers. Many
of you are, I'm sure, busily building gadgets for the
shack, helping out with worthy events, taking to the

hills for activating Summits on the Air, etc, etc. Do
share with other readers what you are up to, or your
thoughts on topics that have been raised in the
pages of our magazine. We'd love to hear from you!

Clubs

I'know , especially since COVID, some clubs are
struggling to regain the numbers of in-person at-
tendees that they used to have (in some cases,
continuing to bring members in by Zoom). Others,
though, have found Zoom to be a boon because
they can have presentations not just by local pre-
senters but from presenters on the other side of
the globe. Some are simply suffering from the in-
creasing age and infirmity of members. But, equal-
ly, I know of one club relatively local to me that was
set up a few years ago specifically to cater for new
and younger amateurs and it seems to be thriving. |
guess there isn't a single formula that works.

Emergency communications

One of my UK amateur radio friends (who was away
from his home station) contacted me recently. A
friend of his, living in Grenada in the Caribbean,
was worried that the approaching hurricane would
take out phones and internet on the island and
could I be available if necessary to handle traffic
back to his family in the UK. The guy on Grenada is
an amateur, and had equipment that he could run
off a car battery if necessary. As it happened, the
hurricane largely missed Grenada although it did a
lot of damage elsewhere, but it certainly reminded
me of the fragility of modern communications in
such situations and how amateur radio can still be-
come a lifeline.

DonField G3XTT
Editor, Practical Wireless Magazine
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News

Newsdesk

Have you got something to tell our readers about? If so, then email

Direct to full
syllabusupdate

Thenew amateurradio licence has now been

in effect forafew months and changesto the
licence conditions have necessitated revision to
the examination syllabus. Tony Kent G8PBH, the
RSGB Examinations Standards Committee Chair,
hasannouncedthatheispleasedtorelease
v2.0of the Direct to Full syllabus, including
theserevisions. Compared to the versionin
currentuse, the only sectionthat has seen major
changesis Section 1: “Licensing and station
identification”. Section 2: “Operating practices
and procedures” has seen some minor changes,
forexample with regard to suffixes. The RSGB
will begin examining tov2.0 of the syllabus on 1
October2024. It will not be taking any bookings
for Direct to Full examinations to take placein
September. You can find the syllabus onthe
RSGB website at:

RSGBPlanning
Advisory Committee

needs volunteers

TheRSGB Planning Advisory Committee still
needs additional volunteerstojoinits advisory
panel. Volunteers deal with queries from
members about problems they facein getting
planning permission for masts and aerials.
These enquiries can be for supportin making an
applicationtothelocal council, orin submitting
anappeal. If youhave arelevant professional
background, notnecessarily as a planner, or
have some knowledge of how the planning
systemworks, please getintouch. Find out more
about the committee atthe URL below and then
email the Board Liaison for planning Len Paget

GMOONX atigmOonx@rsgb.org.uk o arrange

achat.

Amateur’s ma
" -

p of the W

RSGB youth representative
goes toYOTA Czechia

TheRSGB announced that it would be repre-
sented at this summer’s Youngsters on the Air
camp by Rhys Williams MOWGY/AJ6XD. The
event, whichis organised by the IARU Region 1
Youth Working Group together with the Czech
Radio Club, was due to be held between 16 and
23 August2024inPrague, Czechia. Rhysis
currently studying aerospace engineering at

Cambridge University andis goingontodoa
PhDin engineering at Oxford University from
September. He says he has found alot of joy
inthe building aspect of amateur radio and
enjoys contesting with his university amateur
radio club. Find out more about Rhys and this
inspirational annual YOTA camp on the RSGB
website at:frsgb.org/yota-camp

RSGB British ScienceWeek challenge

Areyoulooking foryour next construction chal-
lenge? Thenthe RSGB British Science Week Time
challenge could be foryou. The taskis to providea
method of either measuring the frequency of ara-
dio frequency source or signal, or providing atime
referenceto aradio operatororradio system. You

must usereadily available components, material
orotherresources. The activityisopentoallages
andisdividedinto three groups: under 18 or still
inschool;under21 oranundergraduate up to the
age of 23;and a category with no age restriction.
Thewinner of each group will wina prize of £150

with the winners being announced at this year’s
RSGB Conventionin October. Deadline for entries
is 1 September. You can find out more by visiting
the website below and selecting the ‘Time-related
challenge’ link under the BSW24 header.
rsgb.org/bsw

Sign up to our FREE email newsletter at www.mymagazinesub.co.uk/practical-wireless|
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NH-)

The National

Hamfest
27/28 September 2024

Excitementisintheairasweannounce
thatthe onlineticket sales for The National
Hamfest 2024 are now live! Along with the
fleamarket, early bird discounts are being
offeredto all eager participants. Prepare
yourselves for aremarkable two-day
event filled with all things amateur radio.
Traders and specialist groups will be in
attendance, showcasing the very best
inthis fantastic and inspiring hobby. We
look forward to reuniting with familiar
faces and welcoming new enthusiasts to
joinus foran unforgettable experience.
Stay tuned to our website and social
mediachannels for all the latest news and
updates as we gear up and continue to
build and promote this event. Let'scome
together for The National Hamfest 2024
and celebrate the passion and innovation
withinthe world of Amateur Radio!

www.nationalhamfest.org.uk|

NewlIcom
ID-52E 60th
Anniversary
Version

Atthe KANHAM 2024 event (13/14 July) held in Ikeda
inthe Kansairegion of Japan, close to Osaka, ICOM
launched a special ID-52 60th Anniversary Version.
The|D-52 60th Anniversary model was shown for the

RSGB VIDEO SUMMARY OF THEOFCOM
LICENCECHANGES: TheRSGB hasreleaseda
video summary of the Ofcom licence changes
thatcameinto effectin February. Thisisan
extended version of the video shown at the
Society's AGM. It covers therange of changes
frompowerincreases and callsigns, to additional
options for Foundation licensees and new
opportunities for sharing amateur radio with
people withoutalicence. It alsolooks at the next
phases of Ofcom’s licence changes.

Ifyoudon't feel you're making the most of the new
licence conditions, oryou're unsure about some
of the changes, why not watch this short video
and see whatyou could do! Youcan find it on the
RSGB YouTube channel and onthe RSGB website.

MESAT1AMATEUR SATELLITEINORBIT:

A satellite of interest to the amateurradio
community is MESAT1. Built by the University of
Maine, in cooperation with AMSAT, this satellite
carries a30kHz wide V/U Transponder plus a 1k2
BPSKtelemetry downlink. Telemetry downlink
435.800MHz withtransponder downlink
435.810-435.840MHz, and transponder uplink
145.910-145.940MHz. Amateurs are encouraged
touse AMSAT's FoxTelem software to collect
telemetry.

|_https://www.amsat.org|

firsttime to celebrate ICOM's incredible milestone

of sixdecades of innovation and markits ongoing

dedication to Amateur Radio and the amazing

journey its HAM roots have taken over the past 60

years.

TheD-52 60th Anniversary special should be

availableinlimited numbersinthe UK sometimein

late August or early September (TBC).

+USB Type-C connector (replacing the Type-B
connector)

+ Anew Bluetooth module allowing wireless

connectiontoasmartphone (RS-MS3A for TM/AP

modes, faster picture transmission by the ST-400
« [twillcome with the FA-S270C Antenna, a BP-272

Battery pack,an MB-127 Belt clip, an OPC-2480USB

cable and avery special matching hand strap,
embossed and stitched.

+The 60th anniversary version will be finishedina
beautiful metallic titanium colourand comesina
unique and dedicated, special dressing box.

« It offers the same RF features, transmit power,
frequencyranges and modes as the ID-52 series.

New Accessories:

+ CS-52 Plus (free download)

+RS-MS3ANew version (free download)

+ST-4001INew version (free download)

Pricing

£516.66 SRP ex VAT (inc. £619.99)

Towatch a short promo video on our YouTube

channel about this special model, click on:

iwww.youtube.com/watch?v=zuSqNPW3eFM|

Todownload the PDF brochure about this special

model, click here:

[hitps:/tinyurl.com/57aca4d6|

WSJT-X2.7.0: Release Candidate WSJT-X 2.7.0-
rc6 was made available for download during July,
fortesting of the new SuperFox mode to work
K8R (American Samoa), in anticipation of the
forthcoming JarvisIsland (N5J) DXpedition. This
testing was intended to help the development
team exercise RC6 thoroughly before puttingitto
use forthe DXpedition.

BROADCASTENGINEERING MUSEUM &
CONSERVATION GROUP: Godfrey G4GLM

1)

haskindly drawn our attentionto the above
group, located near Gainshorough, Lincs. The
Museumis housedin aformer RAF Sergeant's
Mess. Exhibitsinclude aBBC TV camerathat
participatedin coverage of the 1953 coronation,
the fullyrestored Southern TV OB van (previously
seeninradio magazine news pages) and the
typical T1154/R1155 Lancaster combination
which, although not for broadcasting, pays tribute
totheairmenwho were once stationed at the site.

Buy back issues and archive CDs atjwww.mymagazinesub.co.uk/practical-wireless|
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News

CELEBRATING

50 YEARS OF G-QRP:Inthe October 1974
edition of Short Wave Magazine, there was
asmallitem suggesting that some form of
UKQRP Club should be setup. The Reverend
George Dobbs G3RJV indicated that he “would
be prepared to do the donkey-work to get the Club
offtheground”. He did and in September 2024
the Club celebratesits 50-year anniversary.
Theanniversary will be marked at the Club’s
annual Convention, heldin conjunction with the
Telford Hamfest, overthe weekend of 31 August
and 1 September. There will be a Buildathon, an
evening social supper, talks by some well-known
QRPers and Club Sales will be there selling
components, kits and books. Members will be
ableto claim some special anniversary freebies,
butthey will need to bring their membership
number. A special anniversary SPRAT magazine
is being prepared, whichwill bring together
some of George's writings from Short Wave
Magazine and Practical Wireless, and there will
be anewRSGBbook available showcasing the
best of 50 years of SPRAT.

The Clubhas around 4,000 paid-up members
and has produced 200 editions of SPRAT, its
quarterly journal. Inaddition to SPRAT, the
ClubhasaYouTube channel withrecordings

of some excellent presentations fromits

annual Conventions, and a website with lots of
technicalinformation, as well as details of the
Club, its awards and trophy winners and anews
page.

Information onhow to jointhe G-QRP Club can
befoundat:

I ot him

ANNOUNCINGTHE 2024 CW OPEN
CONTEST: (included at the request of our
Morse Mode author, Roger G3LDI) Now that
summeris here, atleast forthose of usin the
northern hemisphere, the weather s getting
warmer and oftenjustplain HOT!Inless than
twomonths September will here and withiit,
theannual running of the CW Open. So, no time
like the presentto stayinyour air-conditioned
ham shack and getyourrigs warmed up, and
antennas and logging software tested.

The dates and times for the 2024 sessions are:
Session 1:Sept 7 (00:00 - 03:59 UTC)
Session2:Sept7(12:00 - 15:59UTC)

Session 3:Sept 7 (20:00 - 23:59 UTC)

&

One of the guns undergoing restoration at the Predannack Lizard Museum.

Itisalsoanexcellenttimeto startto organize
yourteam and getitregistered. Last year there
were 24 registered teams with representation
fromallthree ITUregions. Theteamrosters
ranged fromafulltenmemberteam downto
three members. Talk to yourham buddies and
signup! They do not need to be CWops members
tobeonateam. Itis always more fun being part
of ateam and mightjustincrease your BIC (Butt
in Chair) time and score! Please register early
and beat the September 5and 6 rush!!
Ifyouhave notyet participated inthe CW
Open,you should giveitatry! Each sessionisa
standalone eventandis only 4 hours long. With
that flexibility you can operate as little or as
much as youwant. You can evenwin an award
by only participatingin one session. Unlike

the weekly CWTs, the CW Openis more of a
contestandless of asprint. Youdon'tneed tons
of aluminiuminthe airand KWs of power. Low
poweranddipoles work just fine for this event.
Plaques and Trophies are awarded for all power
classes.

While talking about plaques and awards, | would
like tothank ICOM America for their continued
sponsoring of the trophies and plaques for the
2024 CW Open.

Foradditionalinformation pleasereferto the
CW Open website at the following URL:

Look down the web page for the team sign-up
link. Itis lots of fun as a single op but even more
funtobe part of ateam. The team membership
has NO GEOGRAPHIC RESTRICTIONS. Itcanbe
local, national, orinternational.

Hopeto getyouinmylogforone oreven better,
allthree sessions!

73,Bruce N1LN, CW Open Manager

PREDANNACK LIZARD MUSEUM: (from
Maurice Richards G3WKF) Discovering the
Predannack Anti-Aircraft Battery of WW2 on the
Lizard.

This gave me the opportunity toarrange
operation of GBOPLM on 7MHz for the Museums
onthe Airweekends. Goodradio SSB contacts
were made throughout the UK.

The museum displays large gunsin various
stages of restoration, typical gunsinclude 12
PDRof 12cwt, Vickers 3.7AA gun, Vickers 3.7AA
gunnow mounted ona 105mm Abbot. Befors
40/60 light AAgun, Befors 40/60 light AAgun on
mobile platform, 2.5PDR Field gun, Russian 2A4
light AAgun.

Opendays are arranged throughout the year
with demonstrations of aCannon, WW2 range of
guns and finally Muzzle Loaded types (where the
term ‘Flashinthe pan’ comes from).

Sign up to our FREE email newsletter atjwww.mymagazinesub.co.uk/practical-wireless]
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Richard Constantine G3UGF
[richard@norcomm.co.ukf

hen [ first heard that Kanga was about to
w produce a successor to the amazing and

ever popular Foxx-3 miniature QRP radio
that was to be to be called the Rooster, it didn't
immediately click with me as to why the very odd
name. My first thought - Fox in the hen house?
One strong coffee later stirred the grey matter and
it came to me - Kanga-Roo.

Synonymous with the G-QRP club, Kanga kits
is a living legend and much loved by QRP’ers old
and new worldwide. Each custodian of the Kanga
name and there have been a few, adds their own
personality, innovation and moves with the times.

Now when it comes to building things I'm old
enough to remember the last of the government
surplus boom plus the scavenging of old TV
chassis and anything else you could get your
hands on for useful items that you couldn't
otherwise afford. Local electrical shops would
sell you resistors and capacitors if you were
desperate - try that in Curry’s. If you saw a basic
circuit diagram and a picture in PW, annoyingly
Part 2 was usually next month so you had to wait
for it for agonising weeks. You scrapped half-built
items in readiness, rummaged round for bits and
often sent Postal Orders (what's a Postal Order?)
to mail order companies for key parts. Then you
just sat on your hands and waited. Was that really
the good old days?

In the main, if you completed the project and
it actually worked and as a teenager | had a high
failure rate, what you were building was much
less sophisticated than today. Nevertheless, if
you stayed the course, you learned something.

A level of knowledge for logic and fault finding if
nothing else.

By comparison, the Rooster is science fiction
compared with my early transmitter efforts. For
openers it's a complete transceiver. It's from a
reliable source with no waiting for parts plus, it
has all the bits including the case and decals, no
metal bashing required.

Whatisit?

What first attracted me apart from the name was
that the main circuit board came partially built.
For those of us more used to components with
legs, all of the surface mount components (SMD)
are already populated on the 8cm x 5¢m circuit
board. No fiddling with tweezers and in my case
magnifying spectacles. Providing the circuit
board partially populated also makes the kit
more attractive to less experienced constructors.
Brilliant!

As usual, | downloaded the build instructions
from the website and was amazed and delighted
to see how comprehensive they were. For those
with memories of DIY Heathkit radios of old, the
manual and user guide are a nostalgic trip, no

L AN

Building Kan

tick boxes this time but real colour pictures! For
newer builders the photographs are a genuine
confidence rooster-booster.

Every stage of the build is detailed in a step-by-
step guide accompanied by photographs. At each
stage you're shown how to check and test your
work so far. No waiting to the end, finding out it
doesn't work and not knowing where the problem
might be. | sincerely wish | had experienced this
kind of support when | was younger.

As a technical writer | know how much time and
work goes into producing manuals, it's a lot. Paul
atKanga is to be congratulated as he's obviously
taken care to produce a very readable step-by-
step guide. Over 33 pages the manual details

ga’s
‘Rooster’ Transceiver

Richard Constantine G3UGF describes a project that is
fun to build with a professional and ‘Practical’ outcome.

] —— L

everything from how to mount the components,
test each stage and finally simply align the radio.
Itincludes a complete component list as well as
straightforward circuit diagrams. These tell the
full story and help you to understand what you're
actually making.

The kit comes in two flavours, for 40 metres
with 2 watts or 30 metres with 1.5 watts RF
output into a 50Q load. The finished kit needs
to be operated via an antenna matching unit or
better still a resonant antenna.

The receiver is designed around an NE612 front-
end mixer oscillator with an op-amp audio stage
plus an active audio filter. The same internal
oscillator is used for both the receiver and

Buy back issues and archive CDs at wvww.mymagazinesub.co.uk/practical-wireless|
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Photo 1: Kit and components, as received.
Photo 2: Step by step instructions
Photo 3: Rooster board completed

transmitter. There's a buffer stage that feeds a
high gain (relatively speaking) power amplifier
using a 25C1162 utilising the rear panel as a
heatsink.

Crystal controlled on transmit, the receiver
has an independent tuning control (RIT).
Anice touch is the very pleasant sinewave
CW sidetone monitor and two-colour TX/
RXindicator LED. A big advantage over its
predecessor the Foxx-3 is that having no Tx/
Rx relay it's designed to operate QSK break-in
giving you a listen-through facility. You know
when to stop sending if there’s QRM and you
can easily chit-chat back and forth with your
contact.

The radio is designed to operate from a
nominal 12V supply over a range of 10.5-14V
DC from an external battery. It draws only
around 20mA on receive and around 380mA
on transmit. The Rooster is highly portable. My
small lithium-ion battery pack looks as though
it will run it forever. Direct conversion receivers
simply don't like bench power supplies as
they introduce AC hum into the receive line, so
QRP'ers tend to use batteries.

Thebuild

For the less dexterous among us the band/ low
pass filter coils (yes it has one) come ready
made. Actually, the inductors look like small
resistors. When the time comes pay attention
to which band you're building. Due to misplaced
enthusiasm, | misread the instructions as

one manual covers both versions. | made the
schoolboy error of believing | had the wrong
inductors for the version that | was making,
even measuring the values to be certain.
Checking the main components list seemed to
confirm it until an email from Kanga pointed
out that | was reading the 30m component list
and not the 40m list. RTFI - read the flipping
instructions... you have been warned.

Don't be tempted to open every packet just to
have a look at things That's a recipe for trouble
when you can't identify the components or
worse still lose one or two.

Trouble has been taken to heat seal
components into separate compartments of
a clear plastic bandoleer strip. You only need
to use one section at a time, testing as you go.
Even the experienced make mistakes so don't
ignore the test routines they are valuable.

As always, my personal mantra is, ‘Build with
care because you're a long time looking at it".

The instructions say that the transceiver can
be built in around an hour but | would caution
against this. Far better to take time to enjoy
your investment. Take a break or even spread

"

Circuit Diagrams

the work over an afternoon etc.

| would say that | spent around 2.5 hours,
including testing, across two sessions as | just
love coffee, a muse over circuit diagrams and a
quick tune around the bands.

The test stages that punctuate the build
process and confirm all is going well shouldn’t be
ignored, even by a seasoned constructor. They
definitely keep you on the right lines.

Constructionand finaltest
Most of the soldering is done on the underside
of the board. Being a compact circuit board, the

poc AR

holes and pads are closely spaced in one or two
areas especially those for the PA transistor. A
medium tip soldering iron will do the whole job
but a fine tipped soldering iron is better. If you
don't have one, borrow one or invest in the best
you can afford as it will repay you long term.

The only other tools likely required are a small,
sharp pair of side cutters and some needle nosed
pliers. The instructions repeatedly remind you to
cut any soldered leads as close to the board as
possible. This is because there is only a small
clearance between the board and the metal case.
As an added precaution | slipped a piece of thin

Sign up to our FREE email newsletter at [www.mymagazinesub.co.uk/practical-wireless]
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Photo 4: The Rooster on the air.
Photo 5: Foxx-3 and Rooster comparison.

card (old credit cards are better) into the bottom
of the case.

Although not essential | would suggest the use
of a magpnifier, preferably illuminated. They too
are a good investment for close checking the
quality of your soldering. It's something | now find
essential and indispensable as my eyes are not
what they once were.

When complete and checked the final frequency
can be adjusted by means of a small trimmer on
the circuit board. 7.030MHz is a popular centre
of activity for QRP on the 40m band and there are
others. The supplied crystal may end up slightly
above or below that nominal frequency. Not a
problem because dead centre tends to be busy at
times and QRP activity spreads both sides of the
centre. The FISTS channel that's not necessarily
QRP is 7.028MHz. For the 30m band QRP is
10.116MHz and FISTS 10.118MHz.

Finding out where your particular crystal
ends up is easy as it's covered in the manual. It
involves simply listening to the signal on a nearby
receiver in CW mode and adjusting the Rooster’s
internal trimmer for zero beat to get it to where
you want it to be.

Ontheair

I'haven't used a straight key much in years and

I found it quite a refreshing experience for a
change. I never cease to be amazed at how good
direct conversion receivers are. Connected via a
tuner unit to my long-wire the band really came to
life. There's no volume control on the radio so if a
station is loud, it's really loud in your headphones
That said you can also hear really weak stations
too.

The only front-mounted control is the RIT. It
permits listening to stations that may not be
directly on your crystal frequency. This is a bit of
atwo-edged sword and you can be tempted to
call a station that won't hear you if they have tight
filters in their receiver.

Two things you can do is to first establish at
what point the RIT control is set directly on your
transmit frequency then simply mark the dial.
| did this as part of the final set up process,
first sending to my main transceiver and then
transmitting back to the Rooster. Having done
this, | refitted the RIT pointer knob top dead
centre, easy.

The receiver does have a built-in audio filter
to help ward off unwanted signals but to quote
the manual: “It's centred around 700Hz and has a
bandwidth of 500Hz. It's not a brick wall but does
have a useful peak about 12dB to its centre”.

Notwithstanding any percentage errors in the
procedure my Bird 43 wattmeter measured the
key-down output at 2.0 watts on 40m, for a 12V
supply, and 2.4 watts at 13V.

Allowing for the usual QSB, contest dodging
and picking quieter times, contacts across
the UK and Europe have been good thus far.
It's better to call when the band is slightly less
crowded because you do have to use your ears as
additional filtering at busy times. Using the 40m
version definitely benefits from the addition of an
external filter. The T0MHz Rooster could be really
interesting as the band is usually quieter. Any
chance of a 5SMHz version? | am still looking to
work US states and into South America as that's
my current challenge.

Andfinally

The build experience was fun and the outcome a
pleasure. As | said at the start each custodian of

The Original Celebrated

ALTOIDS

CURIOUSLY STRONG MINTS

Whohe MY,

Ratursl Flgwors. PEPPERMINT

the name has brought to it their own special flare
and innovation. | can't wait to see what comes
next. There are many possibilities and | can think
of several right now. A version with internal keyer
option, maybe a mini-ATU or a VFO would get my
vote.

As Kanga has done the hard part by producing
a high-quality circuit board pre-populated with
SMD components, plus a step-by-step guide
the project is well within the range of a novice
builder. Maybe a great little club project or
activity as it's even worth learning CW for!

All'in all, the Rooster is the most radio fun for
the money I've had in quite a few years. Available
from Kanga online at £37.99.

|www.kanga-products.co.uk
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The ICOMIC-R15
Analogue Scanner
and the AORAR-DV10

(2024 Version) Digital
Wideband Receiver

Georg Wiessala checks out two very different scanners.

Georg Wiessala

wiessala@hotmail.com|

In April 2024, the new ICOM IC-R15 scanner
(Fig. 1) finally arrived in Europe. This new
portable receiver does not come that long
after the earlier flagship ICOM IC-R30 digital
scanner, and it offers arguably a much simpler
and more immediate operating environment
for the scanner user. This comparative
uncomplicatedness, when compared to its
bigger cousin, is now being promoted as a key
USP by ICOM. The firm is thus making a virtue
out of a necessity, faced with the comments
of many users who may have found the IC-R30
just a little too complex and unwieldy.

In its pre-sales advertising, ICOM (UK) also
emphasised that the IC-R15 has two VFOs and
can thus receive two signals simultaneously
on VHF&VHF, UHF&UHF, and VHF&UHF
(Dualwatch). The colour LCD screen, USB-C
port (charging, not power delivery), Bluetooth,
arecording function, and a microSD card slot
were also foregrounded by the main traders
who offered the IC-R15 just in time to coincide
with the major global radio shows at Dayton
and Friedrichshafen over the summer (cf: The
Spectrum Monitor, June 2024: 64).

ICOM (UK) Product Page:
[hitps:/tinyurl.com/z84bt775|

Brochure:

| have owned several ICOM scanners, including
the IC-R30 and IC-R20. Among those, the
IC-R20 has always been my firm favourite,

on account of its tactile keys, ease of use,
remote monitoring/recording functionalities,
wideband coverage, and general ease of use.
How would the new IC-R15 measure up? For
this review, | used a range of portable antennas
and one fixed outdoor discone (the Scanking
25-1,300MHz). However, you might wish to
treat yourself to the ICOM [H-8000 super-

wideband omnidirectional antenna, to stay ‘on
brand’, as it were. My location here is ideal: it
overlooks a wide valley, close to the Warton/
BAE airfield (callsign EGNO). For VHF and
Airband, | also utilised the versatile (and now
rare) set-top Diamond RHS1000 component
antenna, directly mounted onto the IC-R15.

What one notices, first of all, is that the ICOM
ICR-15is not a ‘wideband’ receiver. The radio
covers the various international FM Broadcast
bands (EU: 76-108MHz; USA: 88-108MHz)

and otherwise receives communications

from (just) 108 to 500MHz. By comparison,
the Whistler TRX-1 is digital and receives
25-1300MHz, albeit with gaps. The IC R-30
operates from 0.1 to 3304.999 MHz, and

the IC R-20 still covers between 0.150 to
3304.999MHz. The IC R-15 does, therefore, not
cover the HF bands.

Neither is this a digital scanner. It receives
analogue radio in FM, FM-N, WFM, AM, and AM-
N. The colour screen is OK (but not large) and
the frequency readout digits are well-readable
in all lighting conditions but smaller than on
the IC-R20 and IC-R30 models. To be clear,
this handheld does not receive signals from
DMR, NXDN, Tetra, and so on. There aren't any
decoders for digimodes built into this radio,
or available through any extra paid-for service
or subscription. The IC R-15 does not have a
keyboard, and the screen is not a touchscreen.
The USB cable does not double up as a power
supply conduit.

Thus, with this scanner, ICOM appears to
have swung the pendulum back, in favour of
smaller, easier-to-use receivers for beginners,
albeit at a price. In my opinion, and that of
many other scannerists | have spoken to, the
IC R-30 was getting too complicated for all but
professional and demanding private users.
The IC R-15 reverses this trend, which may well
be good news for scanner hobbyists whose
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interests lie in a few relatively simply defined
(frequency) areas.

The setup procedure for the ICOM IC-R 15is
simplicity itself - just pop in the battery and
amicroSD card (not included) and away you
go. In operation on the Civil Airband, the ICOM
IC-R 15 proved itself very capable, both with

its own supplied antenna and with several
small set-top alternatives. In fact, the IC-R15
proved to be significantly more sensitive than
most other handheld hardware scanners | have
tried.

If you do use an antenna other than the one
supplied - which you should - make sure you
have a suitable adapter to hand (SMA male to
BNC female). When | connected the IC-R15 to
my discone, the strength of the signals made it
necessary to switch in the onboard attenuator
to at least level 2 (of 4) to avoid overload.

A nice result. The sound from the built-in
speaker is sufficiently clear. If you do suffer
from hearing loss or want a ‘fuller’ sound,
consider connecting an external speaker; mine
was the nifty Sony XRS-SB12.

In practice, transmissions from my local
ATIS / Aeronautical Automated Voice Services
(Manchester 121.975 and 128.175MHz,
Blackpool 127.200MHz, and Warton ATIS
121.725MHz) can be areal challenge for
scanners, even at my exposed location. Here,
the IC-R 15 excelled and resolved them crystal
clear and with a near full-on signal, even
on the ATT 2 setting. Another example was
Manchester DEL GROUND, which | actually
heard at my location for the first time on the
local frequency (121.700MHz).

| often use my scanners as one-frequency
watch-and-record devices, leaving them on all
day to keep an eye on a specific service. Most
of you will know that | am an avid weather
monitor, and | like to have updated information
at my fingertips, on my smartphone and
radio. For me, one of the main reasons for
running a scanner is the facility to remote-
record, i.e. with a setting where the radio
records transmissions only when they occur.
For instance, a frequency | watch daily is
Holyhead Coastguard, from our regional
Maritime Rescue Coordination Centre (MRCC;
160.775MHz).

But you can, of course, monitor any other
intermittent transmission, such as your
favourite military airband or emergency
comms channel.

HM Coastguard:

https://hm rd.uk
Holyhead Coastguard (BBC):

| www.bbc.co.uk/news/topics/cq729vz7w1zt|
The ICR-20 - although being able to do this -
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Fig. 1a: The ICOM IC-R 15 analogue scanner
receiver. Fig. 1b: the AOR AR-DV10 (2024
Version) Digital Wideband Receiver.

had always been a little cumbersome in that
way, and many a time | did not press the right
buttons in sequence. The IC-R15,1am glad to
say, is a doddle to use in this way, thanks to a
menu system. Put in your microSD card, format
it and make the remote-watch facility your
default: (Menu > Record > Recorder Set > RX
REC Condition > Squelch Auto). Then press the
‘TIREC key for one second, and you are ready
to come home to the day’s comms action,
neatly compressed into one dense package. By
the way, each segment of speech is recorded
as a separate voice player file on the IC-R 15.
On playback, recordings are rendered back as
awhole, and in successive order.

The ICOM IC R-15 can be controlled with the
newly-developed ARC-R15 software by Dutch
specialist firm Butel (Fig. 2) and there is also
the proprietary lcom CS-R15 software. Which
one is the better alternative? | think this will
be a matter of personal preference. As far

as | can determine there is really very little
between them, other than price. However,
which software to use with the IC-R15 and
how seems to be one of the main topics on
the minds of some participants in the IC-R15
Facebook Group at the moment.

Butel ARC-R15:

https://tinyurl.com/4s5xi

ICOM CS-R15:

[_https://tinyurl.com/387t2jud
Naturally, you can also receive the Aircraft
Communications Addressing and Reporting
System (ACARS) data transmissions (in AM)
with the IC-R15. The European VHF ACARS
frequencies are 131.725 (Main), 131.525
(Backup 1) and 136.900MHz (Backup 2).
Check the latest (11th) edition of David Smith's
Air Traffic Control Handbook for background
information and more details on ACARS.
ACARS VHF signals require quite a stable

receiver to get these in properly, and the IC-R15
is such aradio. In terms of software, | have
used the AirNav ACARS decoder and various
software packages in the past (e.g. ACARS-D,
AirNav, MultiPSK, PlanePlotter, Sorcerer,

and WACARS). Some of these are now quite
obsolete. For the time being, | have settled on
the Black Cat Systems ACARS Decoder (Fig.
3). Black Cat Systems has established a good
name for itself in the maritime weather data
decoding market (RTTY, WX FAX). Elsewhere
- and if you are using the new SDRplay RSPdx
R-2 in tandem with the SDRuno software

suite — an ACARS plugin makes your ACARS

AR-DV10
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Fig. 2: The Butel ARC-15 control program for the ICOM IC-R 15. Fig. 3: The
reception of ACARS signals with the IC-R 15 and Black Cat ACARS software.

reception quick and easy.

You can also use an SDRplay SDRuno plug-
in with Black Cat if you operate one of the
SDRplay RSP SDRs. Try a fully functional
version of Black Cat ACARS and connect the
ICOM IC-R15's headphone socket to your
soundcard, using a high-quality cable. Last but
not least, and while we are here, our friend and
former RadioUser columnist Nils Schiffhauer
DK8OK has written a most instructive guide
for setting up the ‘SDR Console’ program to
serve multi-channel reception, in cases such as
ACARS with scanners.

The ICOM IC-R15 will also receive other
(European) VHF data transmissions within its
frequency range, for instance VHF Data Link
(VDL), Satellite Band emissions (137-138MHz),
AIS (Automatic Identification System) signals
(AIS1:161.975MHz; AIS 2: 162.025MHz)
and DSC (Digital Selective Calling; 156.525)
transmissions. You will, in all these cases,
naturally require external software for
decoding and display, the ICOM IC R-15 has no
inbuilt facilities in this regard.

Black Cat Systems:

SDRplay SDRuno ACARS Plug-in:
|www.sdrplay.com/sdruno-acars-plugin|

It is more than five years now since the AOR
(‘Authority on Radio’) AR-DV10 (henceforth:
‘DV10’) digital receiver hit traders’ shelves
here. In June 2024, Moonraker advertised a
new version of this radio with firmware 2307A:

https://tinyurl.com/3h74jpw

The firmware update to 2307A takes into
account that some of the newer AR-DV10s
have slightly different hardware inside. Other

14
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than that, and according to the latest AOR
Release Notes of 6 February 2024, this latest
firmware update is about the following:

-Functions: COSPAS monitoring (see below):
Regarding the AviationUser type, the last
five digits of the 15HexID now represent the
location information and the aircraft's tail
number. However, the decoded information
is not displayed (This update applies only to
users who activated the optional COSPAS-
SARSAT beacon decoder function).

-Bugfixes: With this firmware, AOR resolved
an issue where turning the power off, and
then on again, during a SCAN operation (with
BankLink enabled) would sometimes cause
the system to start scanning at startup without
engaging BankLink.

A fuller record of past and present firmware
updates for this high-level scanner can be
found at the AOR Firmware Archive:

|_https:/tinyurl.com/bdekkyww

What is more, the short video in the URL
below explains how you can update your AOR'’s
Firmware to version 2307A with the aid of the
SC card:
WWW.

.com/watch?v=nszCDjcToA

What passes as ‘summer’ this year is now in
full swing, and the various Airshows and Radio
Rallies currently happening are a good time to
look at this handheld multi-talent once again
as it presents itself now, with new firmware
and improvements. A plethora of user groups,
Facebook fora and other hobby initiatives have
sprung up and appear devoted to getting the
best out of this scanner.

However, for reasons of space, | am not
going to reinvent the wheel. Much of what
areviewer stated on the DV10in 2019 still
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holds true. (RadioUser, February 2029: 14-
18; for FW version 1807A/ 1810A/ AA SN;
Fig. 4). | feel confident referring you back to
that very comprehensive review, in terms of
the full technical details of this receiver, its
accessories, controls, and so on.

Moreover, the in-depth manual is available on
the AOR Japan download page and elsewhere.
In addition to this, at the time of writing in July
2024, there was also some supplementary
documentation available, regarding new
features, for example, improvements to
recording 1/Q data on an SD card, and playback
with the SDR# (‘SDR Sharp’) software (from
Firmware version 1810A; see below).

Next to the radio’s features that come as
standard, there are also optional (chargeable)
‘PRO’ features in the DV10. These include a
Tetra GSSI User Group Filter and a COSPAS/
SARSAT (PLB, EPIRB and ELT) Distress Beacon
Decoder for 121.500 and 406.000 MHz.
COSPAS/ SARSAT:
WWW. -sarsat.int/en

But first, let's recap the key specs and stats
of the DV10 and digest some comments made
by other reviewers. The AOR AR-DV10 (do not
confuse it with the base station AOR AR-DV1)
competently ranges over a frequency array
from 100kHz to 1,300MHz. Modes received are
the analogue modes WFM, NFM, AM, LSB (USB
& LSB), and CW. The radio is further equipped
to resolve the following digital modes (see
Table 1 for more resources).

1. AlincoEJ 47

2. APCO025 (Phase1)
3. DMR (Tiers 1and 2, MOTOTRBO)
4
5

. dPMR (446 Tier 1)
. D-STAR
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The DV10 is a large, and relatively heavy,
handheld, crammed full of advanced
technology. It offers 2,000 memories (in 40
banks of 50), CTCSS and DSC decoding, and
a veritable plethora of search modes, squelch
types, memory management and scanning
methods. The latter include bank-link scanning
and what | would call ‘bookend-searching’. This
is where you search between two frequency
edges you have put in. This is the one feature
that most of you might use most - if you are
like me - and the DV10 excels at it.

The DV10 also offers an onboard analogue
voice descrambler. Perhaps more importantly,
you can record signals to a microSD card -
an essential function for any scanner these
days. The 2019 reviewer was happy with his
basic SINAD (signal-to-noise and distortion-
ratio) measurements, and five years later the
sensitivity of the set has if anything improved
further. The automatic detection of the digital
transmit format is a great bonus and will make
life so much easier.

Inthis area, the DV10, arguably, sets the bar
for others to follow. Scanner hobbyists are
likely to take note of the innovative COSPAS/
SARSAT reception feature and the PLB,

EPIRB and ELT Distress Beacon Decoder. The
emergency comms monitoring and maritime
radio aspects of our hobby are experiencing
somewhat of a renaissance at the moment,
and | can see these features being popular with
enthusiasts using an SD card and a PC with
this receiver (Fig. 5).

o N
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Fig. 4: Check out this earlier review of the older-version AOR AR-DV10 (RadioUser, February 2019:
14-18). Fig. 5: Features of the AOR AR-DV10 include recording to a microSD card, PC display and the

monitoring of certain emergency communications.

The new ICOM IC-R15 is a pared-down,
analogue-only scanner with a narrow frequency
range and no inbuilt decoders, bandscope view
or add-ons. It is sensitive, simple and intuitive
to use, and it does very well within the scope

of its functions. It will no doubt appeal to many
beginners, airshow visitors, marine monitors
and general hobbyists looking for a lightweight
portable scanning hobby solution. However,
the IC-R 15 will have to find its place in a
market of competing SDRs and scanners which
now also offer digital scanning, at a similar,

or just slightly higher, price point (e.g. Uniden
UBCD-3600XLT, Whistler TRX-1, and others).
The ICOM IC-R 15 currently retails for £449.95
in the UK.

The 2024 version of the AOR AR-DV10
makes for an advanced wideband receiver,
aiming at being a ‘one-stop solution’ for most,
if not all, of your semi-professional reception
and monitoring requirements. The issues
on sensitivity and frequency drift that were
raised in connection with early versions of this
receiver have been ironed out in the meantime.
However, in my view, the AOR AR-DV10 is not
a beginner’s scanner but rather an advanced
signals analysis machine. The more you put
into learning how to operate this radio, the
more you will get out of it, especially in terms
of the new functions advertised at the time of
writing. Available from Martin Lynch & Sons
for £799.

My sincere thanks go to Jezz Faulks and
Justin Godefroy at Moonraker UK, lan Lockyer
at ICOM UK, and Tony Wiltshire, at Martin
Lynch and Sons for the kind loan of the review
units, for answering my many questions, and
for providing much-valued advice.

Resources

AOR AR-DV10 Brochure Link:
[hitps: Ttinyurl.com/yeyje8t3

AOR AR-DV10: Addendum Handbook:
[https:/tinyurl.com/Syrviidv]

AOR Japan:

AOR Operating Manuals Archive:
Lwww.aorja.com/support/manuals.htmll

Butel (Netherlands), CS-R15 programming software:
|_https://tinyurl.com/bdzd77nx

Command-List Summaries

(for the AOR AR-DV1 and the AOR AR-DV10):

hitps:/tinyurl.com/4c2bz

Facebook Group: ICOM IC-R 15:

https://tinyurl.com/4m75xbw!

Facebook Group: AOR AR-DV10:
L_https:/tinyurl.com/3hwhckubl

Hargreaves, L. (2019) ‘The AOR AR-DV10 Digital

Handheld Receiver' (RadioUser, February 2019: 14-18)

ICOM IC-R 15 Product Page (ICOM UK):

https://tinyurl.com/y5h4m2em

ICOMIC-R 15: YouTube Review:
Lwww.youtube.com/watch?v=wA4z6ehhwlUkUl

ICOM IC-R 15: General Information:
|_https:/tinyurl.com/4t5mz2pp|

ICOM IC-R 15: Preview (Waters & Stanton):

www.youtube.com/watch?v=XWWi3F8ot0

ICOM IC-R15 Basic Manual:
|_https:/tinyurl.com/3ts65vkul

ICOM IC-R15: Advanced Manual:

ICOM Marketing (UK):

Marketing@icomuk.co.uk|

Moonraker Product Page:
[https:/tinyurl.com/3h74jpw8

Review ICOM IC-R 30:

RadioUser, September 2018: 10

Table 1: Further Resources on the ICOM IC-R15
and AOR AR-DV10.
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Rod Angel G4ZUP
|practicalwireless@warnersgroup.co.uk|

It has long been accepted wisdom that VHF

antennas work best when they are out in

the clear, and high up in the air - so we
should all like our amateur radio installations
to be that way. Unfortunately, our enthusiasm
for aerial structures is not always shared
by our spouses, neighbours, and planning
authorities, so compromises are sometimes
necessary.

The main objection to radio antennas is
typically on grounds of visual impact, although
somehow this seems not to apply to TV aerials!
Prominent radio antennas are also more likely
to attract complaints about QRM/TVI, whether
or not the signals that emanate from them
actually cause any interference.

So, for day-to-day VHF operation we may
need something that is, paradoxically, both
high up and low-profile. Is that possible? Well,
in some cases, yes.

Designconsiderations
For local-area stuff (and even for the
occasional bit of DX via Sporadic E on the
lower VHF bands) a transmitter output of about
5W to 10W fed into a low-gain antenna is often
sufficient. This combination is compatible
with thin whip aerials, which can work without
loading coils or other paraphernalia. These will
invariably be fed with 50Q co-ax, so they do
need to present a nominal impedance of about
that value at the feedpoint.

Probably the simplest and easiest form
of such an antenna is the base-fed quarter-
wave (or A/4) design. Some careful pruning
of element length is all that's needed to

0 Bt 6 e
[
produce a largely-resistive 50Q impedance Hn Inconsp lcuous Hntenna
at the intended operating frequency. The
previously described split-coax antenna [1] is P
one example of a practical implementation. for VHF FM workln
However, for a permanent installation, g

something more durable would be appropriate. . . .
A springy stainless-steel rod, as used in Rod Angel G4ZUP describes an effective but low-visual-

\-..

mobile antennas, is ideal. (Longer versions impact solution.
with a continuous taper are available from CB
suppliers.) But thin elements made of copper, \/4 elements are more than Tm long, so Construction
brass, or aluminium do not fare well when greater fractions of a wavelength would be In the suggested design, there are only two
large birds fly into them - as they do, with impractical with very thin elements. parts to build: The antenna mount, and a filter.
monotonous regularity. I noted at the start of this article that TV
To work properly, the A/4 whip does need a aerials (even fairly large ones) are strangely Antenna mount
conductive groundplane, or at least something invisible to objectors; and since there is The antenna mount is a weatherproof diecast
that will serve as a groundplane. In practice, enough metal in most types to form viable aluminium box, with provision for mounting a
this can be quite skeletal; and in the extreme, ‘groundplane’ at VHF, this gives some clues small piece of copper-clad circuit board inside.
can be reduced to a single horizontal element, about how the design might develop. This can be seen in the photo, Fig. 1. The
as seen above [1]. The downside of re-using your existing whip is clamped in place with a brass terminal
A N4 whip, with a minimal groundplane, TV aerial in this way is that you will, almost salvaged from an old mains socket. The right-
is thus a reasonable starting point for an certainly, create some TVl in your own home. hand island on the board was made to facilitate
inconspicuous antenna. In the 4m band - That is easily cured with a simple filter, so it is the inclusion of some series reactance, but in
which is the main focus of this article - even not really a serious problem. the event none was needed.
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Fig. 1: The inside of the whip mounting box.

Fig. 2: Extract from the 1986 public information
booklet. Figs 3 through 5: Filter construction and
installation.

Fig. 6: VNA sweep of the completed filter,
showing a small insertion loss in the TV band,
and a deep notch at 70MHz.

The whip is insulated from the box with a
tube of dielectric material, salvaged from a
redundant piece of RG213 (UR67) co-ax cable.
That part of the steel rod which is inside the box
does not count towards the calculated element
length, so care is needed to cut the rod long
enough.

Thorough waterproofing is also needed,
especially around the base of the whip. |
covered the whole thing with black heatshrink
tubing, and then added several more layers
on the bottom few inches. Apart from
weatherproofing, covering the whole whip in
this way has other benefits: It adds slightly
toits electrical length (so the tuned physical
length is less); it inhibits corrosion; and in
some situations it makes the whip generally
less visible. This can be seen in the header
photo, which also shows the co-ax feeder coiled
to form an RF choke immediately below the
mounting box.

Filter

The filter is installed indoors, in the TV aerial
down lead, immediately before my distribution
amplifier. Technically a combination of braid-
breaker, static bleed, and high-pass filter, it is
nevertheless a very simple unit. The design, Fig.
2, was copied directly from a 40-year old public
information booklet [2]. The photos, Figs 3to 5,
show my implementation of that design.

Fig. 7 shows a VNA sweep of the finished
product. It can be seen that insertion loss in
the TV band is small, and that there is a deep
notch at 70MHz. This is enough to completely
eliminate TVIin the G4ZUP household.

My 4m FM rig outputs a maximum of 15W and,
since | have never fed more than that to my whip
antenna, | don’t know how much ‘headroom’
this filter may have. It is possible that a deeper

Cl-4p7
TO { | T TO
AE RX
( .__: L1 L2 _.z )
C2-4p7
[ ]

R1

1MS

L1=L2=4T 20 SWG é6mm 1/D. 6mm Long.

Singlesided PC Board 2" x 1” Scrape Grooves — approx. 1.5mm
wide in copper fo leave four areas as shown.

notch may be needed for higher transmitter
powers. Should that prove to be the case, it
might be worth exploring the arrangement
shown in Fig. 8. This is described as a 4th-order
elliptic high-pass filter with (in theory) a 90dB
notch at 70MHz. Fig. 9 shows the expected
response characteristic, as calculated and
plotted by the Markimicrowave filter design
tool [3].

Riggingandtesting
While construction is mostly a bench job,
rigging and testing are necessarily done with

the TV and radio antennas in their Siamese-twin
configuration. Tuning is effected by trimming
short lengths off the top of the whip; and since
this is an iterative process, it needs to be done
at ground level. To make that possible, the
actual hardware is assembled into a test rig,
which is electrically as close as possible to the
rooftop installation. The photo, Fig. 9, shows
how it was done at the G4ZUP QTH.

With care, the VSWR at the feedpoint of the
finished antenna can be trimmed very close
to 1:1. Mine was, and even after spoiling it
somewhat with a post-installation disconnect
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Fig. 7: A 4th-order elliptic high-pass filter for use in a 750 downlead.
Fig.8: Theoretical response of the 4th-order elliptic filter, as plotted by
the Markimicrowave filter design tool. Fig. 9: A suitable rig for testing and
tuning.

point, the transmitter still sees a VSWR of

less than 1.5:1. Said disconnection point was
incorporated after | looked up at my new antenna
and realised how much it resembled a lightning
conductor - so now | unplug it whenever there's
thundery weather about; or if we go away.

I'm fortunate in that | have easy and safe access
to my chimney-mounted antenna mast, without
long ladders, or gymnastics on the house roof.
Unless you are similarly blessed, it might be
best to get a professional rigger in to do the final
rooftop installation.

Conclusion

For normal day-to-day working on VHF FM, an
unobtrusive A/4 whip, which uses an existing
TV aerial as its groundplane, can be pleasingly
effective without upsetting those who do not
share our enthusiasm for radio.

Some self-inflicted TVI is almost inevitable, but
that is easily cured with a simple filter in the TV
antenna downlead.

Construction and testing are straightforward,
and are done at ground level, but final installation
is best left to professional riggers, unless
you have easy and safe access to the rooftop
mounting site.

Provided normal best practice is followed, no !
in-service maintenance should be needed. My 4m
band version has been giving faultless service
since its installation in the summer of 2022 - but
I do unplug the downleads (both TV and radio) if
there is thundery weather about. So, perhaps a
new antenna project this summer?

YIIL
LLIL
WHER N
||‘rr4|l
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Tim Bolt
tim@timbolt.co.u

ne of the faults I've come across more
0 than once in AM/FM superhets is loss of

sensitivity on FM, while AM performs fine.
My Cossor 523A started to develop this symptom
recently. Changing the ECC85 and cleaning the
aerial connector both improved matters, but the
FM performance was still disappointing. It was
time to re-align the FM stages.

In common with similar receivers of the time,
the service sheet called for a wobbulator. A
wobbulator, or sweep generator allows you
to view the frequency response of a circuit in
conjunction with an oscilloscope; historically
a sawtooth waveform was used to alter the
frequency of a voltage-controlled oscillator,
while synchronised to the X displacement of an
oscilloscope measuring the demodulated circuit
output.

By coincidence, the wobbulator model
recommended on the service sheet was for
sale on an online auction site. However, it was
rather expensive, bulky and requiring repair. The
somewhat-dated Raspberry Pi wobbulator looked
promising from a design point of view, but wasn't
a good match to specified instrument; | wanted to
use my own oscilloscope, | already have a PC in
my workshop and don't need any more keyboards
and monitors. This project is the result.

Circuitdescription
As with the Raspberry Pi instrument, the RF
signal is generated by a plug-in DDS module
containing an Analog Devices AD9850. Instead of
a Raspberry Pi connected to the serial interface,
a PIC18F2621 microcontroller interfaces with its
parallel inputs. The choice of microcontroller was
determined by the following criteria:
+ Ithad enough 10 ports
+ Ithad a UART
+ Ithad enough program memory
+ I'had some already from another project
There are many other devices that would work
equally well and that the code could be ported to.
So as not to compromise the output signal
with a home-built attenuator, | decided to use
the microcontroller’s 10 pins to control a digital
attenuator. This is also available as a module and
features the Peregrine Semiconductor PE4302.
A 74LS374 latch was used to decouple some
control lines shared with the DDS module, as
the parallel input, which would have simplified
matters, is not available on the module version.
To synchronise the sweep with the scope
scan, a digital output is taken from a spare
microcontroller port. This is fed either to a second
input, or to an external trigger input on the scope.
Either way, the scope needs to be configured to
start its scan when the RF sweep begins.
Finally, to allow user control by a PC, there is

A PC Controlled
Wobbulator

Tim Bolt offers a handy piece of test equipment for
aligning old sets.

aninterface to a DB9 RS232 port via an Analog
Devices MAX233. For those whose PCs don't have
serial ports, there are two options;

+ UseaUSBto a DB serial adapter

+ Replace the MAX233 with a USB UART

Either will create a serial port on the PC
application and the latter option opens up the
possibility for the instrument to be powered via
the USB interface.

The prototype used an external power 12V
source, which feeds a 7805 IC regulator supplying
5V for the microcontroller, the latch, RS232 level
shifter and the two modules.

After prototyping on breadboard, DesignSpark
PCB was used to create a two sided PCB to fit a
ina Hammond 1445 extruded aluminium case.
Figs 1 and 2 show the circuit and PCB layout

respectively. A component list appears as Table 1.

Firmwaredesign

The firmware is written in C, using Microchip's
MPLABX IDE and the free version of their
compiler. It was designed to operate in one of two
modes:

1. To actimmediately on instructions sent via
RS232 at 9600 Baud, from the PC

2. Toincrement the frequency of the synthesiser
module in programmed frequency steps over the
sweep range and to generate a trigger pulse at the
start of sweep

Interrupts

Two sources of interrupts are used in the design:

+ ATmstimer, used for general timing functions

+ Incoming characters arriving at the UART, which
are placed into a circular buffer.

Message format
Both sent and received messages have a similar
format:

Received: SW<message_id><data1><data2><da
ta3><data4><Checksum><return>

Sent: SW<message_id><status_id><data1><dat
a2><data3><data4><Checksum><return>

The main program reads from the circular buffer
and waits for a valid message to be completed.
Each message type has an identifying id, which is
used to select a matching function. The function
updates variables used to control the modules.
Rather than each message having a dedicated
reply, the PIC application periodically updates the
PC with a cycle of status messages.

When sweeping, the PIC firmware goes into
aloop to update the synthesiser with the next
frequency, without the need for a command
from the PC. If required, the firmware can insert
a delay between instructions to the synthesiser,
so that the sweep duration can be trimmed. A
similar effect can be obtained by decreasing the
frequency step size. Both methods can be used
simultaneously.
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Fig. 1: Wobbulator circuit.
Fig. 2: Component layout.
Fig. 3: - PC application.

PCapplicationdesign

Thisis a Visual Studio Windows Forms application
in C#. On start-up, the PC's serial ports are
enumerated and displayed in a list for the user to
select. Once selected, the port can be connected
and raw serial data displayed on a scrolling list. In
fixed frequency operation, the user can control the
frequency and the amplitude, by simply inputting
the desired parameters.

For Sweep operation, the user can either enter
a centre frequency with a sweep range, or enter
a start and stop frequency value. The application
can calculate a default step frequency and
number of steps. The user can alter these defaults
and enter a delay between steps, before starting
the sweep. If necessary, the duration of the trigger
pulse can be extended. The sweep can be halted
orincremented in single steps if required. The
attenuation can be varied over 64 0.5 dB steps and
the output can be turned on and off.

The firmware sends a status message at 1s
intervals. The status identifier byte is used to
determine the meaning of the status data bytes
and to update the display accordingly. Fig. 3
shows a screenshot of the application in use.

Hardwaredesign

A'single PCB slides into the rails of the extruded
aluminium case. It holds the three DIP ICs, the
regulator IC and the sockets and headers for

the synthesiser and attenuator modules. A
rectangular slot is cut in the rear panel for the DB9
connector and a hole is drilled in the front panel
for the LED. Other connectors are screwed to the
front and rear panels and plug into the main PCB
or the modules.

o Sweep Genv1.0.010 - O
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Fig. 4: Partially dismantled view.

Fig. 5: The Cossor-recommended probe; the
orientation of the diode causes inversion of the
trace. Fig. 6: The familiar ‘M’ trace (inverted)
between two trigger pulses.

It may be necessary to chamfer the board
corners slightly to clear the plastic of the front and
rear panels. Any tendency to rattle may be cured
by using thin self-adhesive pads on the insides of
the end panels.

Standard BNC connectors were used on the
front panel for the output and trigger connections,
but SMA connectors were used internally, making
use of ready-made cable assemblies. A PCB-
mounted LED indicates power at the front. An
internally mounted ‘heartbeat’ LED flashes in time
with the status message.

On the rear panel, a PCB-mounted DB9
connector is used for the serial connection. 12V
Power enters the board via a two-pin connector. A
bridge rectifier is included, allowing a transformer
to be used. The prototype used 4mm sockets and
standard DC connector. Programming is via a
6pb6c connector, to suit an ICD3/4 programmer or
a Pickit programmer with an adapter.

Operation

12V DC is applied to the rear of the instrument,
which should result in the front panel LED being
lit. The serial connection is made to an available
RS232 port on the PC, using a null modem cable.
The PC application should be started and the
serial port selected in the list box. On pressing the
Select button, the ‘connected’ indicator should
turn green, raw data should appear in the Serial
Comms display and decoded data in the status
area.

The sweep parameters should now be entered
using the tabs in the bottom left of the display; as
an example, enter a centre frequency of 10.7MHz
and an offset of 300kHz in the Sweep Range
tab and press the top ‘Set’ button. Two outgoing
messages should be seen in the Serial Comms
display and the status display updated.

Select the Sweep Details tab and press the
Set Defaults button. Edit the values if required
and press the Set button. Now select the Sweep
Control tab and press the Start Sweep button.

Connect the Trigger output to one channel of
an oscilloscope and the RF output to a second
channel. Adjust the scope to trigger on the
‘Trigger’ signal, then alter the timebase to show
one sweep on the scope.

The wobbulator output can now be transferred
to the circuit under test and a diode probe
connected to the circuit’s output should replace
the scope’s input.

Experiencesinuse
So far the Cossor receiver has been the only
one realigned with the aid of the wobbulator,
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but several interesting observations have

been made. Although the FM IF stage could be
tuned to 10.7MHz, its resonance was closer to
10.5MHz. I made the pragmatic decision to use
the slightly lower frequency, rather than disturb
the IF transformers. The circuit of the diode probe
showed the polarity of the diode in the opposite
sense to that in the Cossor alignment generator,
which meant the observed responses were
inverted compared to the printed examples.

The final oscillator adjustment of the receiver
alignment brought about an increase in output of
several dBs, bringing the receiver performance
more in line with expectations.

Although the receiver was not far out of
alignment, the wobbulator proved useful in
optimising the performance, especially after
experimentation with the IF frequency setting.

Afile with the firmware and a Windows

Components
CircuitRef  Description Comments
C1 330nF Polyester
C2 100nF Polyester
3 100nF Polyester
C4. 100nF Polyester
C5. 100nF Polyester
Ch, 100nF Polyester
C7 100nF Polyester
C8 15pF Ceramic
09 4700uF 16V PCB Radial Elect
Ceramic

1.5A 1000V Bridge rectifier

7805 requlator

PIC18F2610 28pin DIP

MAX233 RS232 level shifter

AD9850 DDS module

PE4302 attenuator module

7ALS374 latch

Red PCB mount Panel LED ............ocv. Dialight 551-0407F

REALED 3MM...ovrerrercrcrcrere Heartbeat

2-pin TRU Connect PCB plug
and line socket
PCB Mount 6p6c socket..

2-way 0.1" header PE4302
SMAPCB socket .
SMAPCB socket.
28pin DIL socket 0.3"
20pinDILsocket 0.3".....
20pinDILsocket 0.3".....
PCB

1455N1601 Hammond Enclosure
BNC panelmount socket- SMA plug
BNC panel mount socket - SMA plug
SMA plug - SMA plug
4mm socket red

4mm socket black

panel mount DC PSU plug
20way 0.1" socket strip...
7way0.1" PCB Header ... .
2x M3 hex pillar with screws and nuts ..... U2
7Tway 0.1" SIL housing and receptacles ... U2

\ 2way 0.1" SIL housing and receptacles ... U2 power /

Table 1: Components

executable for the controller, along with Gerber
files for the PCB, are available from the author
(email address above). PW
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The Faces behind the Calls

Reaching for th oon

Roger Dowling G3NKH meets Malc Smith G4FQI and Kim
G8DBO on their Leicestershire farm.

Roger Dowling G3NKH

racticalwireless@warnersgroup.co.uk|

or most people, the words ‘radio
F telescope’ are immediately associated
with Jodrell Bank, a few miles from my
own home QTH in Cheshire. It hard to believe
that that the 250ft (76m) diameter Lovell
telescope, which came into service in 1957,
is now definitely of pensionable age though it
has been constantly upgraded over the years.
It is still doing brilliant work as part of the
MERLIN chain of linked telescopes around the
UK and a similar network of telescopes across
Europe and Asia.

What may be less well known is that after
Jodrell Bank the UK had two further steerable
dishes, at the Royal Radar Establishment in
Defford, Worcestershire. Located on railways
tracks to provide a separation of up to
1,000m, the 25m (82ft) dishes could be used
independently for radio or radar astronomy,
or together for accurate observations using
interferometry. | remember the telescopes
well, as | worked on them as a young student

apprentice in the early 1960s, and have clear
memories of cranking a Yagi at the focus in
order to make observations on the polarisation
of radio waves from the planet Jupiter.

I have retained a keen interest in steerable
telescopes over the years and it was with great
pleasure that | accepted an invitation from
Malcolm (‘Malc’) Smith G4FQl and his wife
Kim G8DBO, Fig. 1, to see their own impressive
dish, Fig. 2, in action. But their interest, as
we shall see, is not so much in astronomy but
in Moonbounce, the technique of reflecting
amateur radio signals from the surface of the
moon.

Howitallbegan

Malc was born in Ashby-de-la-Zouch, a few
miles away from his present Leicestershire
QTH, and went to Loughborough Secondary
School. Always keen on technology, he was
“forever playing with switches and relays” and
in due course he took his ‘A’ levels in Technical
Drawing and Metalwork. He left school to work
on the 400-acre family farm, which he took over
from his father in 1988. For six years he also

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk]

24

PRACTICAL WIRELESS September 2024


http://www.radioenthusiast.co.uk
mailto:practicalwireless@warnersgroup.co.uk

The Faces behind the Calls

became engineering manager of an agricultural
research company adjacent to the farm, work
which he continues to do on a part-time basis
today.

Malc's interest in amateur radio dates back
to his schooldays. “ had a pal in the village
whose dad was a keen member of Derby and
District Amateur Radio Club (DADARS)”, he
reCallsed. “They had regular junk sales and
he would take me along to them”. There, Malc
made the acquaintance of the late Denis
Bosworth G8BAV, a great 70cm enthusiast who
encouraged him to enrol for the RAE course
at Derby Technical College being run there by
the late Fred Ward G2CVV. “/ finally got my
G8DBO licence in 1969”, said Malc. “Like most
G8 stations | started off with a few watts of AM
on 70cm and 2m using homebrew or converted
ex-commercial equipment, before progressing to
FM and SSB”.

It took Malc ‘ages’ to get round to taking his
Morse test. He taught himself from records,
greatly encouraged by the late Alan Stafford
G3NYZ, and he finally became G4FQl in 1976.

“| started off with a KW-2000A”, Malc reCallsed.
‘I had access to a 100ft turntable ladder from
an old Leicester Fire Brigade fire engine and |
mounted a three-element quad on top. It was
quite the talk of the village!”

Malc and Kim moved to the farmin 1978,
bringing the turntable ladder with them. Malc
fitted it up with a three-phase motor and

Fig. 1: Malc Smith G4FQI and Kim G8DBO in
their shack. Fig. 2: The 4m diameter EME dish.
Standing below (I to r): Martyn Coldicutt G8DKV,
the owner of the original 3m dish; Malc Smith
G4FQl and Kim G8DBO. Fig. 3: Malc’s home-built
linear uses four 4CX250 valves and will run up
to 1kW. Fig. 4: Left to right: An Icom IC-735,
Kenwood VFO-820 and two Trio TS-820. An ELAD
FDM-Duo sits on top of the Icom IC-735.

Fig. 5: Four element SteppIR beam.

Fig. 6: Three element SteppIR beam.

Fig. 7: Six element vertical cage antenna.

gearbox and a 5-element 20m beam. “We used
that for quite a while”, said Malc. “We became
quite involved in the local Derby RAYNET Group
at the time, one of the earliest such groups in the
country”.

Shackandantennastoday

‘I seem to acquire radios but never actually
dispose of any”, Malc confessed cheerfully

as he showed me round his shack. A keen
constructor in the past, Malc is particularly
proud of his home-built TkW linear, Fig. 3,
which uses four venerable 4CX250 valves -
and is still in excellent working order. His main
rig is a Yaesu FTdx5000 (HF-6m), which he
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The Faces behind the Calls

uses as required in association with a Yaesu
Quadra VL-1000 linear. His more venerable rigs
include two Trio TS-820 transceivers, a Trio
R-820, an Ilcom IC-735 and a Kenwood SM-220
station monitor. Other current radios include an
ELAD FDM-DUO transceiver, used on 472kHz
and for Moonbounce work, Fig. 4. The antennas
at G4FQl reflect Malc’s wide range of radio
interests. He has two StepplR beams, one a four-
element on a heavy-duty 80ft tower, Fig. 5, and
the other on a 60ft tower, Fig. 6; both are used
from 20m down to 6m. One of the towers also
carries a collinear for 2m and 70cm. A novel
100ft high wideband vertical cage antenna

with six wire elements, Fig. 7, is used both for
160m and for 472kHz in association with the
ELAD DUO transceiver. Also for topband, Malc
has an impressive 328ft doublet strung at around
80ft between the various masts.

Moonbounce
(Earth-Moon-Earth/EME)

The idea of reflecting radio signals from the
moon is not new: it was first proposed by

the Post Office as early as 1940 when it was
thought that a single voice channel might
techniCallsy be possible. The idea was taken up
again after World War II, though the launch of
communications satellites in the 1960s made
the technique largely redundant in commercial
terms.

The idea continued to attract radio amateurs,
however. The first successful Moonbounce link
was reported in QST magazine in March 1953
when two American amateurs, Ross Bateman
W4AO0 and Bill Smith W3KGP, finally achieved
definitive echoes using a TkW transmitter on
2m. In the UK, the first successful Moonbounce
QSO0 was in 1964 when Peter Blair G3LTF

Fig. 8: The 4m diameter dish used for EME. The
dotted line shows the size of the original 3m dish
before being enlarged. Fig. 9: The interior of the
PA box, which contains KUHNE water-cooled
power amplifiers. The water cooler is located in a
box at the base of the mast.

Fig. 10: Centre: home-built control and monitoring
units for the EME system. On the extreme left is
the Kuhne TR 1296 H transverter. The box on the
right monitors air temperature in the PA box and
heats it as necessary to prevent dew and damp.
Fig. 11: Kim G8DBO demonstrates her new
stained-glass skills. Fig. 12: Happy - though not
always successful - days of motorbike/sidecar
racing. Fig. 13: Malc at the controls of a Beech
Beechjet 400A twin-jet aircraft.

contacted a Puerto Rico station KP4BPZ using a
4.5m dish at his QTH in Essex.

The technical challenges of EME, in an
amateur radio context, are very considerable.
For a start, the moon is quite a small object,
only 3,475km in diameter, and 383,500km
away, so it subtends an angle of only about
half a degree from earth. Obtaining reflections
would be hard enough if the moon were a flat
copper disc - but in reality it is spherical and
is a fairly poor RF reflector. Moreover, the
moon’s relative motion with the earth requires
it to be accurately tracked, and propagation is
also subject to Doppler effect and changes in
polarisation.

However, the introduction of digital modes
and modern tracking software, developed
largely by the amateur radio community, has
brought EME within reach of amateurs with
relatively modest equipment and it is now an
increasingly popular activity, especially on
23cm (1296MHz).

Malc had thought about EME over the years
but only became involved around 2018 thanks to
his good friend and neighbour Martyn Coldicott
G8DKV who was making excellent progress on
23cm using a 3m diameter dish produced in
kit form by the Dutch company RF Hamdesign.
Malc worked closely with Martyn, helping with
the assembly and other mechanical tasks,
including the dish support assembly. The
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project was going very well until, sadly, Martyn's
activities fell foul of his local planners so Malc
took a deep breath and decided to rebuild the
whole system at his own QTH.

It was not a simple task, involving a Tm®
concrete foundation and a 110mm cable duct
back to the shack. With the mast mounted on
the ground post, it was then time to mount the
rotator, dish and associated cables; these not
only comprised the signal feeders but also
power, control and sensor cables for the pre-
amp and PA as well as water pipes for the
PA cooling. “I had not appreciated at the time
how much work was involved in designing and
building all the control and monitoring systems”,
reCallsed Malc, “but it was well worth the
effort”.

Initial results were encouraging but Malc soon
set to work on improvements. ‘I felt sure that
I could obtain better results by increasing the
diameter of the dish from 3m to 4m”, said Malc,
Fig. 8. “/ was hoping for an extra 2dB gain - not
a lot, but with EME every little bit counts”. It was
atask that was easier said than done, though
he was greatly helped by having excellent
workshop facilities. He used a wooden former
to establish the precise parabolic shape of
the extended sections, which used %in alloy
box section pop-rivetted to the original dish.

To bend the section to the required profile,
Malc improvised a small ‘rolling mill’ using ball
bearings and other workshop parts.

EMEssoftwareand hardware
Because of the very small signals involved

in Moonbounce, special software has been
developed by the amateur radio community.
Most commonly used is JT65, perhaps best
described as a sort of EME-equivalent of FT8.
Malc originates this using WSJT-X, originally
written by Joe Taylor K1JT but now available as
open source software.

The JT65 signals are fed to the ELAD FDM-
DUO transceiver running on 28MHz and
thence to a Kuhne TR 1296H transverter, which
produces about 10W at 23cm that is fed to
the PA box, Fig. 9, on the dish. This contains
a Kuhne PA 23CM 50 and a Kuhne PA 23CM
1000, which in combination generate the TkW
feed to the dish antenna. Both are water-cooled
via a water cooler located at the base of the
mast. | particularly admired the beautifully
designed and constructed home-built control
and monitoring units, Fig. 10. “An enormous
amount of work went into these units”. Malc told
me. “They perform a vital role monitoring water
flows and power supplies to the PA and driver
units”.

On the receive side, the incoming signal is fed
to a DDK VLNA (Very Low Noise Pre-Amplifier)
to a design by Sam Jewell G4DDK and then
back to the Kuhne transverter and ELAD FDM-

DUO transceiver.

To track the moon, Malc uses the superb
MoonTrack software developed by the late
David Anderson GM4JJJ. Results to date have
been very encouraging, with 630 successful
contacts into 43 countries all over the world.

Kim’sstory

| asked Kim, now the proud owner of Malc’s
original G8DBO Calls, how she became involved
in amateur radio. “/ had two goes at it”, she
admitted. I failed what Malc Callss the ‘proper
exam’ but then they brought in the multiple-
choice paper, which | found much easier. | did

an evening class with a friend at a school in
Heanor and even got a ‘credit’ on the technical
paper!” Kim admits she is a member of the ‘If
you can't beat 'em, join 'em’ community of radio
amateurs’ wives, but is happy to join in any
ragchews that take her interest. She has even
passed on the radio bug to daughter Jackie
who, though not currently active, is the owner of
the Calls M3IHU.

Kim is kept busy running the day-to-day
operations on the farm, but she has recently
embarked on a new interest in stained glass,
proudly showing me one of her latest panels for
which she was making a frame, Fig. 11.

Beyondradio

Amateur radio is only one of many interests
Malc has pursued with enthusiasm over the
years. “l had a mad obsession back in the 1970s
with a motorbike/sidecar racing, (Fig. 12)”,

he admitted to me. ‘It was great fun, though

we were not very good and | soon got it out my
system!”

Malc also has a first class workshop and
demonstrated to me his working steam engines
and an impressive range of agricultural engines
he has restored over the years.

But flying has been a Malc's major passion
since the early 1990s, and one which continues
to occupy a significant amount of his time. “It’s
all my fault’, said Kim. “I asked some friends
if they could organise a helicopter flight for a
birthday present but it proved too expensive so
they arranged a £25 trip in a light aircraft. Malc
was immediately hooked!” He enrolled for flying
lessons at East Midlands Airport, where thanks
to a ‘great’ instructor he gained his Private Pilot
Licence (PPL) after around 50 hours of flying,
enabling him to fly small single-engine light
aircraft. Instrument Rating (IR) tuition for single
and twin-engine aircraft followed.

With further family encouragement, Malc then
went on to train for a commercial pilot’s licence
(CPL) followed by his Air Transport Pilot's
Licence (ATPL). In due course he graduated to
twin-jet aircraft and regularly flies a Beechjet
400A aircraft to destinations all over Europe,
Fig. 13.

The Faces behind the Calls

Moonbounce:furtherreading
An excellent booklet Getting started in EME by

Stephen Appleyard and Philip Malme is available
on[Amazon.com] PW
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Mike Richards G4WNC
|practicalwireless@warnersgroup.co.uk|

ox and Hounds is not the local pub but
F the WSJT-X mode, developed to help DX

stations work more contacts. I'm sure
we've all experienced pileups as everyone tries
to exploit an opening to a special DX station. The
Fox & Hounds mode aims to improve the FT8
contact rate for DXpedition stations, i.e. stations
set up specifically to activate a rare DX location.
The mode can simultaneously complete QSOs
with up to five stations. When working well, the
DX station can work up to 500 stations per hour!

Before | describe the mode in more detail, there
are a few restrictions to note. The mode will only
be used by rare DX locations where more than
100/hour call rates are expected. Fox & Hounds
mode must not be used in the normal FT8
allocations but in a free slot in the general data
modes band allocation. All Fox & Hounds must
have CAT control with split operation enabled
(Rig or Fake It). You must also have “Monitor
returns to last used frequency” checked.

For clarity, Fox is the rare DX station, and
Hounds are the stations trying to work that DX
station. The Fox & Hounds mode can occupy an
entire 4kHz speech channel, so it must operate
outside the dedicated FT8 allocations. The
speech channel uses the audio range 300-900Hz
for the Fox transmissions and 1kHz to 4kHz for
the hounds.

OperatingFox&Hounds

Let's begin by running through the required
WSJT-X settings. As we'll be operating outside
the normal FT8 channels, we need to add the
DX station frequency to the FT8 frequency list.
Here's how:

1. Open File - Settings - Frequencies.

2. Right-click anywhere in the Working
Frequencies chart and choose Insert, Fig. 1.
3. Enter the DX station details and click OK twice
to close.

You should now find that the new DX frequency
is available in the band drop-down in WSJT-X.
Let's move on to the main configuration settings.
Here's a step-by-step guide:

1. Open File - Settings - Advanced and tick
Special operating activity followed by Hound,
then OK.

2. Open File - Settings - General and tick the
following: Monitor returns to last used frequency
and Double-click on calls sets Tx enable.

3. Enter the Fox callsign and locator in the
marked boxes on the main panel, Fig. 2.

4. Inthe Messages section, select Tab 1 and the
Tx 1 message.

The final step is to set your transmit frequency
using the Waterfall display. You will be
transmitting between 1kHz and 4kHz, and the
key here is to find a quiet frequency. Once you've

General Radio Audio
Frequency Calibration

Tx Macgos Reporting Frequendes Colors Advanced

IARU Region  Mode Frequency Pref Description @ WSJT-X - Add Frequency ? X
Al s 14,078 000 MHz (20m) ()
A FT4  14.080000 MHz (20m) () The) Raglons - e
Al WSPR  14.095 600 MHz (20m) () | Mode: Al >
Al FreqCal  14.996 000 MHz (00B) @ | Frequency (MHz): 14.090
Al FT8  18.100 000 MHz (17m) (J | Preferred for BandfMode: 0
Al JT65  18.102000 MHz (17m) () | Description: DX teg
Al s 18.104 000 MHz (17m) () | Enable Date Range: 0
Al ET4 1] 1n4mm:.fih\_u+ Start: = -
Station Information | End: 3
Band Offset AnternaDe  source:

Fox & Hounds Update

(&) e

Mike Richards G4WNC has the latest update from the
WSJT-X team and a roundup of P1 NVMe solutions.

found a suitable frequency, place the mouse
cursor and use Shift + Left Click to set the red Tx
marker. In Hound mode, WSJT-X will only decode
signals below 1kHz, so you don't need to set a
specific receive frequency. If you want to decode
all the activity, check the Rx All Fregs button on
the main panel, Fig. 2. Don't forget to ensure the
Monitor button is green!

The next step is to wait for the DX station to call
CQ. When you see their CQ call, double-click on
their call to begin your response. You can keep
calling until you get a response. As with normal
FT8 operation, Enable Tx will drop out after two
minutes, and you will need to reactivate it if you
haven't completed your QSO. This drop-out is to
prevent unattended operation.

When the DX station responds to your call,
WSJT-X will automatically change your Tx
frequency to that of the DX station and send
Tx 3 (R+rpt). The Fox will then send RR73 to
conclude the call. For successful DX operation,
it's essential not to use high transmit power with
efficient antennas. FT8 is designed as a weak
signal mode, and the Fox settings include a Max
dB threshold. When this is set (and usually is),
WSJT-X will ignore stations with a S:N figure
better than the preset value! As a result, very

loud signals will be excluded in favour of weak
stations.

SuperFox

The latest WSJT-X release candidate (rc5) intro-
duces a new variant to the Fox & Hounds mode
called SuperFox. The Fox can work up to nine
Hound stations simultaneously in this new sys-
tem. Operation of the Fox is radically different
as the Fox signal employs a 1512Hz bandwidth
signal from 750Hz to 2262Hz. The transmission
includes reports for up to nine stations plus a
unique key to validate the station. The Northern
California DX Foundation allocates this key. For
Hounds, there has been very little change in the
operation. The restriction to operate above 1kHz
has been removed, but that's all that changes.
To activate SuperFox, go to File - Settings -
Advanced and select SuperFox and Hound, Fig.
3. DXpeditions are likely to start using this new
mode from September, so make sure you've up-
graded WSJT-X to v2.7.0 rc5 or later so you can
joinin the fun.

WSJT-Xv2.7.0xcExtras

In addition to the new SuperFox mode, the latest
WSJT-X includes a new Q65 pileup mode that will
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particularly help EME (Earth-Moon-Earth) opera-
tors. This mode assembles the decoded calling
stations into a convenient list, and a response
to that station can be triggered simply by click-
ing the appropriate line. Another interesting en-
hancement is the new facility to update Hamlib
from within WSJT-X. As shown in Fig. 4, the
Hamlib versions are listed at the bottom of the
Settings - Radio page. You can choose between
32-bit and 64-bit versions and update or revert to
the current version.

Waveshare PCIe toM.2HAT+

The Waveshare M.2 HAT+ for the Raspberry Pi

is currently the cheapest available and might be
one of the best! As with the official Pi version, the
Waveshare only accepts 2230 and 2242 format
M.2 devices. For most users, the main attraction
of an NVMe connection will be the potential to

fit an NVMe solid-state drive for increased stor-
age and faster boot and program load times. The
Waveshare HAT was very well made with metal
PCB spacers and screws, which enable it to be
mounted above the official Pi 5 Active Cooler. An
excellent attention to detail was a 20mm square
cutout in the HAT PCB to improve the airflow to
the Active Cooler and allow that air to flow past
the installed NVMe device to aid cooling, Fig. 5.
Assembly was straightforward and everything

fitted as it should, Fig. 6. For my testing | paired
the Waveshare M.2 HAT+ with an Integral 250GB

M.2 2242 size NVMe drive. | installed the recom-

mended Raspberry Pi Bookworm OS (Operating
System) with desktop; the result was a boot
time of 23 seconds. To check the read and write
speeds of the NVMe, | used the Linux Fio utility
included in the Pi 0S. You can find detailed in-
structions for Fio via this link:
[hitps:/tinyurl.com/2t5r2xp7]

The Waveshare HAT+ and Integral NVMe drive
results were a very respectable 394MB/s write
and 457MB/s read. I've shown the assembled
unit on a Pi 5, 8GB board in Fig. 6.

Fig. 1: Inserting a new frequency
into WSJT-X. Fig. 2: Enter the
Fox call and optional locator

in main panel plus set Rx all if
required. Fig. 3: Selecting the
new SuperFox mode in WSJT-X
rc5. Fig. 4: Hamlib options
available in WSJT-X.

Fig. 5: Waveshare M.2 HAT+.
Fig. 6: Waveshare M.2 HAT+
installed on a Pi 5 with Active
Cooler. Fig. 7: The new and
very compact Pineboard
HatDrive Nano.

PineboardsHatDrive Nano

The final M.2 solution is the recently released
HatDrive Nano that PiHut is selling at just £9.
As the name suggests, this is the smallest M.2
adapter I've seen, and its primary benefit is that
it fits inside the standard Pi 5 case, even with
the Active Cooler fitted. It can accept any M.2
device in either the 2230 or 2242 size format,
Fig. 7. The mechanical construction was very
good with two metal spacers and screws to
secure the board to the Pi 5. If you're using the
HatDrive Nano with the Pi case, you have to use
the longer fixing screws and pass these through
the bottom of the case. I've shown a photo of

Buy back issues and archive CDs atwww.mymagazinesub.co.uk/practical-wireless|
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the assembled HatDrive Nano mounted on a Pi
5inFig. 7.

PI5M.2Board Summary

Now that I've purchased and tried several NVMe
solutions, I'll summarise my thoughts here.

Pimoroni NVMe BASE (£13.50): This was the
first one to be available. It follows the same high
quality as the rest of Pimoroni products but is
not a HAT because it fits underneath the Pi 5.
This can be a significant advantage if you want
to add other boards to the Pi, as it leaves all the
GPIO pins and the top side of the Pi untouched.
The Pimoroni base picks up power and the PCle
data connection from a single ribbon cable that
connects to the PCle connector on the edge of
the Pi 5. The downside is that it doesn't fit in
standard cases.

Official Pi M.2 HAT+(£11.50): While this is the
official solution and is fully compatible with the
Pi, the mechanical build quality of my example

HaCDr:'ve./

e [ 2230
PINEBOARDS

el’.‘i{ﬂ

was not what you'd expect from an official Pi
product. The PCB spacers and screws were
made of a soft plastic that | found difficult to
thread but easy to cross-thread! Also, neither of
the NVMe retaining stud threads were fully cut,
making it difficult to fix the screw.

Waveshare PCle to M.2 HAT+(£8.50):
Although the cheapest of the three options,
the Waveshare was, in my view, better than
the Official M.2 HAT+. There were three clear
advantages: 1 - Good quality metal mixings, 2 -
The ventilation hole in the PCB to aid processor
and NVMe device cooling, 3 - The price, it's the
cheapest!

Pineboards HatDrive Nano (£9.00): A good
quality option and compact size make ideal for
those who want to use the Official Pi 5 case with
the Active Cooler. Although restricted to 2230 &
2242 formats, it makes a very compact solution
for those wishing to add NVMe boot and loading
speeds to their Pi 5. PW

News Extra

MASTERTHE SECRETS OF HF PROPAGATION
WITHVOACAP ONLINE: The new andimproved
VOACAP Online User’s Manual by Jari Perkiomaki
OH6BG s now published! Unlock the full potential
of your HF radio station and conquer the airwaves
withthis comprehensive guide.

Explore the free online service at:

https://v .com/hf

andthen dive deep with the manual. You'll learn
howto understand and predict propagation
conditions with accuracy. Fromnavigating the
interactive map to harnessing powerful tools such
asthe Propagation Wheel, Propagation Charts
and Coverage Area Maps and so much more. You'll
learn how to identify optimal operating times,
planstrategic DX expeditions, and maximise

your chances of making those coveted contacts.
Whetheryou're aseasoned DXer or just starting
out, thismanualis yourkeyto unlocking the
fascinating world of HF propagation.
Download your free PDF copy today:

| https://tinyurl.com/bcndxtkk|

SOFTWAREFORBLIND AND SIGHT IMPAIRED:
(from Chris G5VZ) I don't know if you are familiar
with the accessibility software developed by lan
Spencer DJOHF/G3ULO, based in Germany. lanhas
beenworking onthese accessibility applications
foracoupleofyearsorsonow. Agreatdeal of the
information about this has been made available
through Active Elements (URL below) and RAIBC:

https://active-elements.or:
Justthisweeklanhas announced that there are
new versions of all of his Talk programs for Elecraft,
ICOM, Kenwood and Yaesu radios.

lan says, “All of the new versions of my Talk
programs now support both what s often called
wide FM where 25kHz channel spacing is being used
and FM Narrow where 12.5kHz channel spacing is
inuse.

“My programs always use single key presses for
commands, such as F for frequency, M for modes,
AM, LSB, USBand so on. Thereis also an Extended
Command Mode, activated with the X key, while the
program speaks to the user.”

lan's software has a solid userbaseand he
provides useful, responsive supportto those using
his software.

AllTalk programs can be found on lan’s Downloads
pageat:
|www.spencerweb.net/Downloads/downloads.html
Clearly having control applications with voice
commands and settings makes these mainstream
radios accessibleto anyone who strugglesto see
clearly but, moreimportantly, allows radios with
touchscreens and multi-layer menu structures to
become accessible, too. Information about the full
range of Talk appsis also on his website.

Sign up to our FREE email newsletter at|www.mymagazinesub.co.uk/practical-wirelesg
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M LS Web: www. HamRadio.couk Tel: 03452300599 Trustpilot Sersermmmeen
Choose ML&S for the 'Big 3' and S0 mllch more!
YAESU KENWOOD | COM

ML&S Officially the only Direct Fact ML&S Officially Appointed UK Sole
Appointed '\’(LISEEE{.{}L’E e&: E%&‘il{r[:‘t'!°’?‘sh‘:’rg for Distributor &I_Iéengaég \é\llgrg(rsrgl?dfgr Kenwood's ML&S Stock thepl:gl‘!hll!;gge of New Icom
Pssst! Have you heard? There’s another new This month’s Featured lcom
This month’s Featured Yaesu Kenwood product ufl};lhe pipeline. Updates to Icom ID-50e
ollow.
Yaesu FTdx10 ? 0 Dual-Band D-STAR Digital
HE/50/70MHz 100W SDR This month'’s Featured Kenwood Handheld Radio

The ID-50E is a compact
VHF/UHF dual bander with
both D-STAR (Digital Smart

Technology for Amateur Radio)
and FM dual modes.

I SUMMER SPECIAL

e50 [ - Kenwood TH-D75e

14155000
144/430MHz Handie

GiFT VouC ey

The new TH-D75E is the logical
evolution of Kenwood's popular
TH-D74E duo bander. 5W on 2/70.

Like the FTdx101 series, the new FTdx10 utilises FM & D-S'tar, Built-in Digipeater,.
the Yaesu Hybrid SDR configuration - Narrow Band APRS, Wlde-!.)and all mode receive, £3 4 9 9 9
SDR and Direct Sampling. IF Shift function, USB-C charging .

PEBL R D TEE Icom 1C-905 VHF/UHF/SHF D-Star Transceiver

SUMM ER SPECIAL £1 339t99 The IC-905 is a versatile all-mode transceiver that covers
plus £50 M L&S voucher SU M M ER SPECIAL £769.95 144-5600MHz and includes a 10GHz trsnsverter option, providing

access to VHF/UHF and SHF frequencies.
£2,999.99 or CALL for package price!

FT710 AESS .....ccvvoieriicerieceeiiecesissenennns £985.00
HF/6/4m All Mode Compact Transceiver. Perfectly sized
& simple to use. Comes with a FREE SP-40 Speaker )
FT-710 Field (no speaker) with FREE Yaesu hat £899.00 Transceiver Kenwood have
Yaesu FTM-6000E ever made. i i
Dual Band 50W 2/70 FM Mobile Transceiver ... £215.99 Peter Hart was astounded by the receiver performance & lcom CX-10G 10GHz Transverter

general build quality. This month's Summer deal includes £1450.00 or buy together with 1C-905.

Yaesu FTM-300DE 50W CAFM/ a FREE MC-435 microphone &a Sangean MMR-88-DAB+ | - ¢4 for package price!

FM 144/430MHz Dual Band Digital Portable reCeiver .......c.ovvvvvivsirsosrsssieis £3999.95 The Icom CX-10G 10GHz Transverter is a high-performance radio
Mobile Transceiver............ £389.00 frequency (RF) converter designed for amateur radio enthusiasts
Kenwood TS-5905G and radio experimenters.
& 160-6m Base with ATU lcom IC-705

Kenwood TS-890S
Probably the best HF/6m

Yaesu FTM-200DE Single RX CAFM Mob ........... £299.99 | ENEEEEUIIIEEE R £1649.99 | Transportable Masterpiece! :
FREE LC-192 Icom Backpack Carry Case
Yaesu FTM-500E Latest worth £156 AND 20% OFF selected

accessories! ML&S Price only £1349.99
lcom IC-7100
HF/6m/4m/2m/70cm Base & Mobile

Transceiver including D-Star with remote control head unit
PRICE DROP RRP £1270.00 ML&S £1199.99

C3FM/FM 2/70 Transceiver.
As reviewed in the video,
see:

ML&S Price only £499.00
Free carriage for UK
mainland, use code FTM5RC in check out.

G IC-R6E 0.100-1309.995MHz Handheld receiver
............... SUMMER PRICE DROP £220.00 ML&S £199.00
FTdx101D ' Q‘b l //\ lcom 1C-7610 SDR HF/50MHz Transceiver with
:\SBIC/VFSE/E()SP'101 FREE SPEAKER and Mic.................ooocrcvrrn £3299.99
1F/6m . lcom ID-52E Big Brother of the ID-50E, 2,3" display
Transceiver wm”“‘" ﬁg :mé 22m ++7fcmHHag.d";PrF‘,’Pa,fk """ 22‘;33 D-Star etc. Come compare! ... LIMITED OFFER £525.95
------------- £3099.95 ouxun K- M+ &m Randie Frorack....... ' Icom IC-705 The worlds best selling All-Band All Mode
Transportable 160M-70CM........ovuuevimeeiiireiiiiinninns £1349.99
FTdx101MP h ) b li lcom AH-705 Random wire auto tuner for IC-705. ......£299.99
with FREE M-70 Mic worth £129.99.................. £4099.99 The Wouxun KG-UV8G is our best selling Icom IC-7300 Best seling 100 Watt - HF/50/70MHz
2m &70cm Handie in the UK, so we Transceiver with SSB /CW / RTTY / AM / FM
Yaesu FT-891 HF/6m Base/Mobile ............... £649.00 persuaded the factory to offer the 2m+4m ~ [NEEEENM | ... with FREE SHIPPING £1199.00
20% discount off FC-50 when bought together version as a 'ProPack’ with all your favourite PTRX-7300 High quality RF interface module
Yaesu FT-5DE |PX7 Dual C4FM RX Handie............£370.00 accessories and placed them inside a for the IC-7300 .....vvvvvverevscccscccccciiinnirisssnsnnneereess £199.95
Yaesu 70DE presentation box. PTRX-9700 .
CAFM/FM 144-430MHz Dual Band Handie....... £169.95 :‘:‘?HV‘VI('ggggr(ill‘;;':{'[ffjgmf’{’r'a'\r‘}?c&;& -------- £279.95
Yaesu DR-2XE C4FM Repeater. In StOCk ........... £1249.99 Wouxun KG-UVOD ..o £139.95 With FREE SP-41 base speaker
Yaesu FT-65E VHF/UHF 2m/70cm Dual Band
) ! lcom 1C-9700 With FREE SP-38 spe:
FM Handie £84.95 Wouxun KG-UV980PL ............... £299.99
: Base Station 2/70/23 all mode |nc|ud|ng D-Star £1899.95
Yaesu FTAXE SW VHF/UHF FM Portable Wouxun KG-Q336.........ocve £139.99 lcom IC-R8400 New 100Kiz-3GHz Recever with SOR
TrANSCRIVE oo £62.95 Upgrade your communication experience technology from IC-7300 ........cvveeemerrrernrerreennnne £2549.99
with the Wouxun KG-Q336 Tri-Band lcom ID-5100
I:;;uql\;l-m Desktop Microphone 4/2/70cm Handheld Transceiver. Explore its II.Datlest 2\//70 D-Ste?r Touch| SE)clran Tsr%\;c;éver ........ £639.95
. impressive features and unlock a world of € UXe Version also available for : -
Yaesu M-90MS Microphone Stand Kit pogsibilities NEW! Icom AH-730 -
£144.96 ' 100W Remote Auto-ATU ........... £569.95 b

= % Point your camera to this, the only QR Code for

Ham Radio you'll ever need, it takes you directly to
& our web site!
THE WORLD FAMOUS HAM RADIO STORE
Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP UK “ISIII:'IBI’ full

S AFE ONLINE SHOPPING Tel: 0345 2300 599. International Tel: +44 1932 567 333. E-mail: Sales@hamradio.co.uk | m specifications or call the team on

B i i Opening Hours: Mon - Fri: 8.30am to 5pm. Sat: 9am to 4.30pm

gﬁsnmmma FORTHE WEENEND SIR et eetnsc bz € UST QPR SPEGLOFFERS . NEWPRODRTS Yo 25
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CSN Antenna Tracker with GPS and Stand

A self-contained antenna rotator and
radio controller. Natively controls lcom
radios, Yaesu rotators, and can interface
with PSTRotator. Just attach the S.A.T. to
a rotator and a rig. All you need is a web
browser to control it!

Available now from ML&S for only £279.00

GeoChron Digital Atlas 2 4k
Full-featured World Clock on any 4K TV, with every
mapset and lighting option available in our famous
mechanical clock but at a fraction of the cost.

Available now from ML&S for only
£429.00.

(Elad SDR products available at ML&S
Elad FDM-DUO

5W - Multi use SDR Transceiver for
only £999.00

The FDM-DUQ 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! Connected to a PC, FDM-DUO is a very modern SDR receiver
and transmitter with capabilities which are usually available in very
large large radios only.

Elad TM-2

Console for SDR Radio for only £279.95
TMate2 allows the control of main functions
of SDR software as FDM-SW2, PowerSDR and
Perseus. Intended mainly to allow the use of SDR software without
the need to watch the screen of the PC, or when the screen of the
PC is crowded by various programs such as LOG or software for

\DIGITAL operations or CONTEST.

DigiRig Mobile

Tiny new digital modes interface

¢ Combines audio codec, serial CAT
interface and PTT switch

¢ Supports full featured CAT interface: PTT,
bands, tuning etc. (not just VOX based

Uses a single USB connection to computer minimizing the
cables mess

Serial computer aided transceiver (CAT) port can be configured
for logic levels, RS-232, CI-V or TX-500

Works with all maH'or OS flavours: Windows, MacOS and Linux
Permanently available independently from CAT port an open-
collector PTT switch controlled by RTS signal of the COM port
to interface Handies/Mobiles etc.

Axillary connection points to CM108 codec

Uses widely supported CP2102 serial interface & CM108 audio

codec
For more details see[HamRadio.co.uk/DigiRig]

As the UK's Ham Radio Distributor of British made and
designed SDRplay products, we have all models available ex-
stock for immediate shipping. ¥

SORplsy
NEW! SDRplay RSPdx-R2
Providing up to 10MHz Spectrum Display
anywhere between 1kHz to 2GHz.£225.60

SDRplay RSP-1A Superb entry level SDR
from SDRPIaY.......oerrrrreviereiiiirnnne £99.96

RSP1B

The new enhanced version of the RSP1A
which comes in a rugged black painted steel
case with enhanced noise performance vs
LT £126.95

SDR £239.95

USB A-B Cable for SDR Play RSP. £2.65

ML&S are the sole distributor for

West Mountain Radio products!

DX Accessories
The full range of RIGblasters, RIGrunners,
PowerPoles and Battery Analysers, all are

RWES'I' Mountaim
Io é available from ML&S.
®

\* DX Engineering Coax Cable Tools, Maxi-Core
1] || 20 Baluns, Butternut Vertical Antennas, Receiving
Systems and more!

SDRplay RSPduo
The ultimate Plug-in SDR. Dual Tuner 14bt
\. J

ENGINEERING See i

OUTSIDE THE ULEZ ZONE!

20 Ao [HamRadio!

[ b O Rl )

{ — c0.UK/CREDIT

WREDIT W/
Buy stuff (any stuff) via our website & get 1% CREDIT back on the
money you spent after VAT
You can use the CREDIT the next time you order via our website, or
¥|l:|.| can save your CREDIT for future purchases

e CREDIT won't expire for a whole 12 months so you will have more
than enough time to use it
It's simple and it's FREE, You spend money with us via our website and
we give you money back to spend on our Website on a purchases.

ML&S Exclusive Distributor for UK
The FLEX-8400 and FLEX-8400M revolutionise your view of the bands with up to two 7MHz spectrum waterfall
displays and independent receivers. These dual receivers can simultaneously operate on any band and mode with
instant QSY between VFOs, perfect for digital mode and remote operations.

The FLEX-8600M provides the same client access but also
features a stunning 8" touchscreen display and ergonomic controls
for a high-performance SDR with a traditional radio interface. Both
models offer game-changing band awareness, exceptional receiver
performance, and brick-wall filters to maximize your fun during
competitive DXing or contesting.

With screen £5599.99
Without screen £4600.00
Optional
Auto ATU
£399.99

With screen £3599.99
Without screen £2449.99

The FLEX-8600™ and FLEX-8600M™ offer the ultimate in
high-performance direct sampling SDR technology for the most
demandin? HF/6m DXers and contesters. The FLEX-8600 is
designed for operators who want to use the radio exclusively as
a server from a PC, laptop, Maestro™, Mac®, or iOS® clients—
whether local or remote.

COMMUNICATION SYSTEMS

Since 2001, StepplR Communication
Systems has manufactured thousands
mechanically adjusted, remotely

tuned, frequency optimized HF/

5 element full frequency Yagi antennas
together with the innovative Vertical
Range including the BigIR MkIV are
available from ML&S.

SteppIR BigIR
Mark IV. £3499.99
Vertical Antenna 40m-6m
Package with Optimize
Controller.

L

N
NEW SteppIR SteppIR UrbanBeam.
steppiR Steath Antenna. — £4199.99

The elegant solution for
potential restrictions

or neighborhood
issues! Base antenna is
20m-6m with available

VHF Yagi, Vertical & Dipole antenna 80m/60m/40m/30m or fantastic choice for those that are
systems. Their now legendary 2,3,4 & 40m/30m stepper motor limited kﬁ; lot size, regulations (HOA's)
or even

controlled coil. Ground
radial systems are also
available.

StepplR Verticals are the only true 1/4 wave continuous coverage antennas available for the HF bands.
For more information on our complete SteppIR Range see HamRadio.co.ukl )

40m-6m Yagi Antenna Package 40-6m
with Optimize Controller. It doesn't look
like a traditional beam, but it sure works
DX like a StepplIR!

The SteppIR UrbanBeam Yagi is a

e critical eye of neighbors
and spouses. The UrﬁanBeam has a
unique appearance -some customers
have remarked it looks like a bow-tie,

or a butterfly! Regardless of its shape,
the UrbanBeam delivers outstanding
performance for an antenna that weighs
only 45lb (20.5 k%z and has a wind load
of a mere 4.4 sq Tt (.41sq m). The overall
physical length of the Yagi is 30.5ft
(9.3m), which allows for a turning radius
of just 15 feet (4.72m).

KiwiSDR2

An ultra-high performance HF 0-30MHz
SDR Receiver - from New Zealand!

No PC required, simply connect via your
Ethernet cable to your router and attach an HF
antenna.Once set-up, your HF receiver will be
accessible from anywhere in the world via the
internet. It's that simple!

In stock now at
£409.99

ANAN-G2

HF & 6M 100W Ultra High Performance
SDR. £4299.00

The G2 (Gen2 SDR) provides the same
stellar Receiver and transmitter performance as the earlier ANAN
radios, however, it provides a huge leap forward in processing
capability and flexibility in use case scenarios.

o Large FPGA with 930 GMAC/s of processing capability

® Built-in Linux OS with Desktop running on a quad core Arm
platform

¢ Capable of Stand-Alone operation without a PC

o Use it with a PC running Tﬁetis

¢ Hardware capable of remote operation (future feature)

® Rich I/Os - 2 x HDMI 4K, Gigabit Ethernet, 3 x USB, 7 inch Touch
Panel, Knobs/Buttons for use as a traditional radio
Audio!
ANAN-G2
(without display)
Knobs and Buttons, more suited to those who
like the PC interface for their SDR. Apart from this difference the
Hardware and specifications are identical.............c......coo.e £3899.00
Ultra Portable Shortwave
Transceiver Radio. Only £559.00
architecture with excellent performance, which carries powerful
baseband and RF, integrating rich and diversified operating
functions bringing a brand-new recognition and experience on

¢ XLR Balanced Mic Input (built-in preamp) for Broadcast Quality
This Version is without the front Panel LCD,

Adopting SDR software radio platform

amateur radio.

ML&S Official Distributor

m of mAT products

These beautifully crafted precision instruments offer

performance and dependability.
For the full range, seem

mAT-705 Plus
Auto-ATU for IC-705. Plus version

with internal Li-lon battery

mAT-705 Plus is an Automatic Antenna Tuner, designed specifically
for the ICOM IC-705 HF/VHF/UHF Transceiver. It's powered by two
built-in lithium batteries, can be charged by a USB power adapter
(Not supplied). Magnetic latching relays are used inside the tuner to
save energy. The mAT-705 Plus responds to control commands from
the IC-705 Transceiver, providing microprocessor-based impedance
matching on the 160 through 6 meter Amateur bands. On the HF
and 50 MHz bands the impedance matching range is from 5Q to

1500Q £169.96

mAT M-200

The new mAT-M200 is specially designed

for ICOM and KENWOOD brand

transmitters with RF power not higher

than 200W (SSB). This tuner is also a great

choice for users who like to operate the

transmitter in digital modes such as FT8,

CW and RTTY. For most tuners, it is not possible to withstand 100
watts of digital mode RF signals entering the tuner. The mAT-M200
allows up to 100 watts of digital mode RF signals to pass through
the tuner £229.99

mAT Y-200 160-6m High Speed Auto Tuner for Yaesu...
mAT-10 Automatic Tuner For QRP Transceivers....
mAT-30 Automatic Tuner For YAESU
Transceivers £139.95
mAT-180H Automatic Tuner For ICOM Transceivers ......... £139.95
New Version! mAT-705Plus

£214.96
£199.95

Micro automatic ATU for IC-705........vvveeerrrreenrnnerrinninnnns £169.95
mAT-K100
Automatic Tuner for KENWOOD & ICOM Transceivers ..... £189.95
mAT-125E

... £149.95
£229.95

wr

General Automatic Antenna Tuner......
mAT-40 Automatic Antenna Tuner.....

. HF/50MHz Compact-type Intergrated & Portable Amateur Radio
X'egu X6200 Transcei v ?55 g

ver. Only £79

X6200 inherits the compact and high performance characteristics of the X6 series. As a new generation flagship
ultra-portable transceiver, it combines excellent performance with advanced features to meet your various

expectations and requirements for portable ones.

¥ FOLLOW US ON X (Twitter) AND FACEBOOK HamRadioUK Watch our YouTube Channel on www.MLands.Tu
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Accessories!

Su er Antenna MP1DXTR80

uperWhip Tripod All
Ban 0m MP1 Antenna with
Clamp Mount and Go Bag.
The maximum Super Antenna
Go Bag setup with 80 meters.
£349.95

Gy’
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e

Super Antenna MP1DXG
HF Portable Antenna with
Ground Mount ham Radio
Amateur Backpacking.
Ground mounting
package of the MP1
Super Antenna . £189.95

Super Antenna MP1LX

Tripod HF 40m-10m Portable Vertical
SuperWhip with Go B a?

Sgperhlp HF portable antenna system.

Super Antenna MP1LXMAX Deluxe Tripod
80m-10m HF +2m VHF Portable Antenna
with Go Bags.

Deluxe Trlpod Super Antenna top-of-the-line
setu

All HF Bands 80m-6m VHF and simultaneous
\VHF 2 metre. v, £569.95

Super Antenna Bundles and

SUPER

'ANTENNA®

Super Antenna
MP1DXMAX

3.5MHz-30MHz +

144MHz.

Ham Antenna Go Bag

Package.

SugerWhlp Dual Band HF
band Antenna.

Portable base low profile

tri 4pod universal mount.

MP1DXG2PLUS
Portable HF-VHF
Antenna Kit

All this for only

£239.99

MP1C includes: ;

* FG1 frequenc gmde SWR ruler, 2 ER1
Extension Rods, TW1 telescopw whip, TH1
thumb screw

e UM3 mount

¢ Super Spike

¢ MR4010 Radial Set for 40-10m Bands

¢ MR642 Radial Set for ém-4m Bands

o MC2 SuperPlexer

Full range of Messi
& Paoloni Low Loss
Professional Coaxial
Cable

POTA-FLEX 7

M&P Coax Cable

Deluxe Bundle .........£100.00
15 OR 6 meters of POTAFLEX 7
Coaxial Cable

1 POTA-Speed (cable un/
winder for fast and correct cable management)

2 UHF EVOLUTION (PL259) Connectors,
preassembled by our technicians

2 Silicon Seal S, high thickness silicone sheath to
relieve mechanical tension in the cable-connector
connection

1 UHF Female - BNC Male Adapter

1 Reusable adhesive Velcro to attach one of the
ends to the body of the POTA-Speed

M&P DipoFlex 52Max Sold in 50m reels £70.00
M&P Extraflex Bury

10.3mm / 0.405in Cable......ccoovevverecricnns £2.60
M&P Ultraflex 7 Better than RG213 but near to
the size of Mini 8 £2.15
M&P Ultraflex 10 10.3mm LowLoss cable, 50

Ohm, “alternative for RG-213." ..o £3.48
NEW M&P UltraFlex 7 and 10 “Sahara”
INWATIEE. covvveerriveieereveereessessrenees From £2.00

All of our cables can be ordered by the metre.
There is a 10% discount for 100m+.

M&P Coax Scissors - Ultraflex
Special Messi and Paoloni scissors
for coaxial cable ............. 6

This tool prepares RG-8, RG-213,

9913F7, LMR-400 (not LMR-400UF) and other
similar size coax cable for installation of a PL-259
connector

Coax Cable Stripper DXE-
UT-8213.

£76.96

Explorer®Pro
Touch Screen
Spectrum

Analyser
Highly integrated
RF analysis and
optimization
instrument, that presents the ability of a
Spectrum Analyser Power Meter, and Signal
Tracking Generator, offering precise sweep
spectrum analysis, fast detection, and continuous
monitoring capabilities. With an advanced touch
all-screen dlspla and heatmap coverage map
feature, it's ideal for various RF analysis and
optimization applications. .............ceevvveet £899.95

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

2pm as late as Friday of each week and see it delivered at the weekend.

Palstar ATUs

New SP-30B/C Real wooden enclosure housing

speaker. Available in Cherry or Black ........... £129.95
New SP-30H Huge real wood enclosure housing
speaker. Available in Cherry or Black.............. £197.95

HF-Auto
1.8kW PEP fully automatic ATU for QRO ....£1799.00
AT-500 600W PEP Antenna Tuner.. .£584.95
AT-2K 2000W PEP Antenna Tuner .....
AT-2KD

Differential 2kW PEP Antenna Tuner .......... £779.99
AT-4K 2.5kW PEP Antenna Tuner...
AT-5K 3.5kW PEP Antenna Tuner ..
BT-1500A Balanced Antenna Tune
PM-2000AM Power/SWR Meter ...
PM-2000A Base Power/SWR Mete

Rig Expert Powerful
Antenna Analysers

NEW! AA-3000

The flagship Antenna and Cable
analyser with a range from 0.1 to
3000 MHz and a Big Blanview®
ZOOM display. ... ....£1149.00

New! AA-650 ZOOM 100kHz-650MHz graph|ca|
display, TkHz resolution ............ccccevvveeenen

New! AA-1500 ZOOM
100kHz-1500MHz professional analyser
available from Stock ................civivennnennnn

AA-230 ZOOM 1 Bluetooth Version
00kHz-230MHz, Graphical SWR, PC Connection,
Built-in TDR ...........SPECIAL LOW PRICE £329.00

AA-55 ZOOM 60kHz-54MHz, 100kHz-54MHz,
Graphical SWR, PC Connection,
Built-in TDR .o SPECIAL PRICE £279.95

AA-35 ZOOM 60kHz-35MHz, 100kHz-35MHz,
Graphical SWR, PC Connection,
Built-in TDR .covvevrrivrnnes SPECIAL PRICE £225.00

RigExpert Stick XPro

The latest 100kHz-1GHz Vector
Analyser with 16hr operation time from
one charge. Supplied with Quick Start
up Guide, Neck Strap, USB Cable & N
10 50339 adapter

RigExpert Stick 500 - 0.1 to 500MHz
Analyser.

UHF in your pocket.

Designed for measuring the standing
wave ratio (SWR) and return loss,
amplitude, and phase angle, as well

as the value of active (R) and reactive
(X) resistances, considering the sign,
inductance (L) ‘and capacitance (C) in
parallel and series modes of antennas,
cables, lines, filters and other systems in
the range of 0, 1MHz to 500MH:.
£375.00

FAST DPDIE)

designed
for performance

and durability.

Distributed in m UK
uduxlve b

Wonderwand Wonderloop
Antennas

WonderWand WideBander Mk3 =
Wire for FT-817/818. £129.95
Identical to the WideBander but
replaces the whip for wires in a

dipole configuration for greater
efficiency.

New Model, WonderWand WideBander
mk2 In Line for IC-705 +
H QRAB. £129.95
Designed to work with the
QRAB IC-705 Bracket.
WonderWand WideBander
Mk3 Wire. £129.95
Identical to the WideBander
but replaces the whip for wires in a dipole
configuration for greater efficiency.
Wonder-TCS. £59.95
40-10m Tuneable Counterpoise.
WonderLoop 750. ML&S Only £109.95
7MHz-50MHz. Superb compact QRP portable
loop for direct rig mounting.

Alpha Delta Switches
AD-Delta-4B 4-way $0239. £134.99
AD-Delta-2B 2-way S0239. £119.99

AD-Delta-2NB 2-way N Type. £134.99
AD-Delta-4BN 4-way N Type. £149.99

AlexLoop HamPack
Ultimate Portable Magnetic Loop
Antenna Solution £599.00.

In 12 years on the market, the
AlexLoop has become the most
popular portable magnetic loop
antenna in the world and has been
considered the gold standard of
magnetic loop antennas.

AlexLoop HamPack
Bundle Saving £250!

£899.00

HamPack with RC-2 Remote Tuning.......

Diamond Antennas
Base Antennas
CP-VU8 80m-70cm 200W Compact HF Base,

2/7)(,) 3/5. 5ng1 3m Long
2/70, 445/7.2dB, 1.7m Long......£74.99
2/70, 6.5/9dB, 3.1m Long...... £119.99
2/70 Fibre glass 8.3/11.7dB gain.

5.2m lon £129.99
6/2/70, 2. 15/6 2/8.4dB, 2.5m

Lon
Mobile Antennas

MR-77  Magnet mount/antenna
combination. Includes 13' RG58
coaxial cable with

BNC, SMA or PL259 connector.
.................................... From £25.95
2m/70cm, GAIN 3.5/6.0,

41" lon 2.
1/2wave C-Load radialless(144MHz),
2x5/8wave radialless(430MHz),
3.5dB(144MHz),6. OdB(43OMHz)

7.95

X-30
X-50N
X-300N
X-510N

V-2000

$G-7500

$G-7700

$G-7900
Duplexers/Triplexers
MX-72N  1.6-150/400-460MHz
Duplexer....
MX-62N  1.6-56/140- .
MX-610 HF/6+2+70 (for FT-8900).......£65.95
MX-3000 2/70/23 Triplexer.................. £
Switches
CX-210A
CX-210N

2-way, SO-239 Die Cast
2-way, N-Type, Die Cast .
CX-310A 3-way, SO-239, Die Cast.........£80.95
CX-310N 3-way, N-Type, Die Cast ..... £109.95
Handheld Antennas

SRJ77  2/70cm Handheld Antenna ...

£22.95

\ Or call

MA-8300

Portable Antenna for Shortwave
+6m

For hiking or vacation. Everythin

is mcludegd for shortwave a:wycg 9
the "magic band" 6m. Another
advantage: A tuner is not necessarily
needed, but can make tuning easier.
£74.95

JNC MC-750.
Antenna on the Go!

7MHz-50MHz, 100W
PEP.

Supplied with carry bag,
radials, 7MHz Coil & FREE
TRIPOD worth £34.95.

e Famb2a T neTeg

Clro Stealth Magnetic

SmalR-IF antenna with
continuous coverage from

40 to 10 m. No installation

is needed: you can put THE
STEALTH LOOP on the
ground, on a balcony, on the
roof of your stationary car, etc.
No pole is required.

Ciro Baby Loop..

Ciro Midi Loop..

CG Antenna BL-49:1 Un-Un 600W

Hi Power Matching Transformer O e
Suitable for Multi Band End Fed Half = =
Wave antennas. Ideal for home or field

use. All you need to do is add 10, 20
or 40m of antenna wire. £79.99

JNCRADIO
MC-599

Shortwave Dipole
Antenna

Innovative Design by
Chelegance. The MC-

599 is a testament

to Chelegance's
commitment to quality
and innovation. This
portable shortwave dipole
V antenna is expertly
crafted to operate across a wide frequency range
of 7-50MHz, with an impressive power capacity of
200 watts PEP. Does not include tripod. £269.00

MyDEL CG-3000R The best
value remote wire antenna tuner
now with remote control included.

MyDEL Smart Wire Kit 80ft for
CG-3000

Antenna pack includes; 80ft of high
quality wire, 2x3m of nylon guy rope
and 2x heavy duty dog bone insulators.

This antenna has been especially built
to work with the CG-3000R Remote
Wire Auto Antenna tuner. £34.95

MyDEL Kevlar-Loaded Antenna Wire
50m Antenna Wire, braided in stealth green

This product is made to meet military
specifications. With a 2.9mm diameter, the

wire is incredibly flemble strong, and almost
indestructible. £69.9

Hustler Antennas '
Hustler are one of America's oldest

manufacturers of Ham Radio antennas. 1

The famous “White Whips” have beenseenon | =
many cars operating HF mobile. Their HF base |
range of 4, 5 or 6-BTV antennas are probably 1 =
the easiest to assemble and get going and of 4 ;,1
just an earth spike mounted close to the base. |

course are ground mounted, operating with
Base Station Range. Free standing, max ERR

7.3m tall, TkW J
4BTV  40/20/15/10m....... ..£229.99
58TV 80/40/20/15/10m..

6-BTV  80/40/30/20/15/10m.

Web rurchases Just select Saturday or Sunday at the check-out.
to place your order for Saturday or Sunday delivery on 0345 2300 599
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Jonathan Hare G1EXG
liphcreativescience@gmail.com|

PW's classic antenna booklet Out of Thin Air,

which I recommend [1]. In one of the articles,
Compact 2m beam antennas, the late Fred Judd
G2BCX describes a two-element 2m band end-fire
array that he claims makes a great ‘flat dwellers’
antenna. | made one of these and | can vouch for its
effectiveness — much better than a mobile antenna
on a poor ground plane that might well be firing
most of the RF up into the sky.

I first read about the end-fire array antennaiin

Description

The end-fire array consists of two halfwave verti-
cals spaced about 1/8th wavelength apart. Each
halfwave is fed out of phase via an open wire phas-
ing section (fed at the centre). The symmetrical
arrangement and centre feed means it has a bi-di-
rectional radiation pattern having roughly 4dB gain
over a dipole. With this pattern you only have to ro-
tate the antenna by 90° to get 360° coverage. One
practical advantage of this vertical antenna is that
it does not need any radials.

There is something particularly satisfying about
the symmetry of this sort of array. You can feed the
antenna with coax, but the wideband characteris-
tics are only achieved if you use open-wire feeder
and a proper balanced ATU. | will describe both
methods so you can experiment with your own ver-
sions.

Otherbands

The 2m band version worked so well | decided to
explore the concept on other bands. | made a 4m
version, which | have been using successfully for a
couple of years. The bi-directional pattern allows
me to work stations up and down the coast from
my location in Brighton giving me coverage all the
way from Littlehampton in the west to Eastbourne
in the east.

The 4m band version was made simply by scaling
up all dimensions in the original article by a factor
of 145/70 = 2. The 10m band version was made by
scaling up by a factor of 145/28.5=5. | used 6000
ladder line for all the antenna phasing harnesses,
making it a little longer than the eighth wavelength
figures.

As the antenna is matched using the matching
stub and shorting bar (or 300Q feeder and ATU)
none of the dimensions are very critical so you can
make much of the antenna from ‘junk box’ parts
you might already have.

I have summarised the dimensions | used in
Table 1. The general configuration is shown in Fig.
1.

Anoteon5mlongtelescopicrods

| was amazed a few years ago to find you can buy
5.2m long stainless-steel telescopic rods, available
on eBay or from Moonraker (search for MRQ213

End-fire array
for the 10m band

Jonathan Hare G1EXG describes a full-sized 10m band
two-element end-fire array using two 5.2m telescopic rods.

It can be collapsed down when not use or in bad weather.
Jonathan uses it from his home QTH but it would also make an
Interesting antenna for portable use from the side of a vehicle.

a
1/8th wave
spacing
b
half wave
center
point
phasing |
line
twin or coax / matching
section
300 ohm G coax
twin feeder
shorting bar

17.5ft stainless steel telescopic antenna). They are
about 75cm long when retracted and have around
12 sections. Unfortunately, they are quite fragile
and can easily be damaged when you pull out the
sections. My suggestion is never to completely
collapse them, but rather to slide them down very
carefully till each section is about 1Tcm from fully
retracted. Otherwise, some of the tubes seem to
get stuck and can come out completely (along with
the internal copper shims) if pulled too hard, and
then the telescopic rod is broken. Unfortunately,
this has happened to me twice: once at home and
once while out ‘portable’ - very annoying (and
costly too).

The support structure of the end-fire array an-
tenna is shown in Fig. 2 with the telescopic rods
retracted. You can also see the black 3D-printed
insulators, the large sheet of plastic support at the
centre as well as the 600Q phasing line and 300Q
feeder to the radio room (sorry about the very dirty
North facing wall!).

Centrevs.end fixing

Ideally you want to fix the half-wave verticals at the
current maximum, the centre point. However, for
avertical antenna like this, using telescopic rods,

this is impracticable (although you could put a thin
Perspex or fibre rod support bar half-way up for
stability). The vertical arrangement, fed at the bot-
tom and supported at the base, means the antenna
is higher than the equivalent centre supported an-
tenna, which is a bonus.

The photo, Fig. 3, shows the 4m band version
with the temporary use of croc-clips to home in on
the matching positions for the coax and shorting
stub. Once near a good match you can remove the
clips and solder in place to get the best SWR, then
waterproof with feedpoint sealant.

Matchingandfeeding
I first tried using 50Q cable (just like the 2m anten-
na). The coax cable had five large slide-on ferrite
beads at the antenna end, to choke any RF flowing
down the outside of the coax. | adjusted the match-
ing point and sliding bar to get the best SWR. Small
crocs-clips are a useful temporary trick to make an
easy to change connection to get near to the best
match (see Fig. 3 again). However, whatever part
of the 10m band the 2:1 SWR ‘bandwidth’ (using
10m of mini-8 coax) was only around 300kHz or so.
| then tried feeding the antenna via a 4:1 balun
and found a new matching point and shorting bar
position for this arrangement (see Table). | kept
the ferrite beads to choke any RF that might try and
flow down the outside of the coax. The 4:1 arrange-
ment worked and provided a little more ‘SWR band-
width’ giving ca. 600kHz on the 10m band (via 10m
of mini-8 coax).

The array is inherently wide band, but the 10m
band stub matching section is fairly narrow. As
this sort of antenna array can work over a wide fre-
quency range, you don't get the best results using
coax. Itis better to connect 300Q (or 600Q) twin
feeder at the centre point of the phasing harness,
the other end of which is connected to a balanced
ATU in the radio room. Losses at 28MHz using lad-
der line are minimal (it works OK on the 4m version
as well).

In this arrangement we don't need the stub line
and shorting bar. With this method the antenna can
be used over the whole of the 10m band and per-
haps down to 18MHz. It has useful performance
from 14MHz up to 50MHz if your ATU can stretch
that far.
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Fig. 1: General arrangement of end-fire array.
Fig. 2: The support structure of the end-fire
array antenna shown with the telescopic rods
retracted. Fig. 3: 4m version with croc-clips in
place temporarily. Fig. 4: Balanced ATU circuit.

Balanced ATU

Use a true balanced ATU (see circuit, Fig. 4 and
photo, Fig. 5). Alot of unbalanced ATUs offer what
they call a ‘balanced’ antenna connection by utilis-
ing a switch-in 1:1 or 4:1 ferrite ring balun. These
devices will probably work but may not provide the
low noise characteristics or versatility of a fully bal-
anced setup.

The balanced ATU is very simple, consisting of
two coils and two variable capacitors. In my proto-
type L1 was ca. 12 turns (40mm diameter) while L2
was inside L1 and ca. 3 turns (20mm diameter). The
feeder taps in one turn from each end of L1. There is
alot of scope for modifications of this circuit to fit
the variable capacitors you happen to have etc. You
need a dual gang capacitor for C1.

Using the open-wire feeder and balanced ATU |
found | could get a perfect 1:1 SWR with the end-fire
anywhere on the 10m band.

Antennaconstruction

| used two pieces of wood about 1.6m x 20mm to
form a frame to hold and space the two halfwave tel-
escopic verticals (see photo, Fig. 6). | used vertical
wooden pieces to separate and hold the two hori-
zontal bars about 30cm apart. You might get away
with using thick bamboo poles, but | expect wind will
tend to flex them a bit too much and the halfwaves
will then not stay parallel. A few coats of marine var-
nish is a good idea for all the wooden parts.

At the centre is a ca. 40 x 40cm 8mm thick plastic
sheet (old kitchen chopping board) that stabilises
the whole system and provides two places for sup-
porting U-bolts.

| 3D-printed plastic (PLA) insulators [2] to hold the
telescopic rods. All four insulators cost less than a
pound to make. The insulators each have two bolt
holes so they can be attached to the wooden sup-
ports. The telescopic rod slides into the top insula-
tor and then into the cup-like bottom insulator and
secured using the telescopic rod thread and a nut.
You don't of course need to use my 3D-printed in-
sulators, but you do need to implement some kind
of decent insulation at the base of each vertical.
The insulation of the wood supports will probably
not be good enough during or after wet weather, for
example.

The centre of the 600Q phasing line goes either to
the matching stub and coax or is directly wired to
300Q ohm feeder. The phasing line goes from one
telescopic rod to the other but note that one wire
at each end is always left unconnected. The con-
nection to the telescopic rods uses alternate wires
of this phasing line and hence is always 180° out
of phase. The length of the phasing line is not very
critical, as long as it's fed at the centre. Large solder

tags connect the phasing line wires to the bottom
of the telescopic rods using a nut and the bottom
of the insulators.

Sideofhouseandslide mount

The north side of my house is connected to the
garage roof, and a ladder provides easy access.
This allows me to get to the antennas mounted on
the side of the wall. I recently fixed the end-fire to
a home-made slide mount, Fig. 7, that allows me
to drop the whole set up so | can easily extend the
telescopic rods then | can raise the whole system
near to the peak of the roof.

End-fedand RFI

My immediate neighbour south of me has a high-
end audio system. | live in a terrace of three hous-

Radio

to antenna

es, so his audio equipment is physically quite
close. | cause RFI through his speakers when |
transmit on certain bands. | have tried all the obvi-
ous things to stop this such as fitting ferrite rings

Buy back issues and archive CDs atwww.mymagazinesub.co.uk/practical-wireless|

September 2024 PRACTICAL WIRELESS

35


http://www.mymagazinesub.co.uk/practical-wireless

Part 2m band
1/8\ spacing (a) 30cm
halfwave length (b) m

stublength (c+d) 18cm
(see original article for 2m band dimensions [1])

once you have arrived at the best match.

c=80cmd=8cm for 1:1 balun
c=72cmd=15cm for 4:1 balun

4m band 10m band
62cm 1.53m
2.1m 5.2m
40cm 91em

Note: | have shown the stub length (c+d) a little on the long side; you can cut off the bit past the shorting bar

Approximate 10m band matching stub and coax cable position details:

{Note: all these lengths will depend on your own arrangement)

Table 1: Sizes and spacing

on the speaker cables, mains filters, chokes on the
input leads etc. but nothing has so far solved the
problem completely. However, the possibility of
working low power on the 10m band is one way to
help and setting up the end-fire so it beams east-
west, so that little power is sent south, is another.

Results

As we head into sunspot maximum conditions
on the 10m band have become much more perky.
Apart from pile-ups and stations who have strong
local noise, | seem to be able to work pretty much
everything | can hear, and often using just 5 or 10
watts.

The antenna seems to work as well on CW and
the beacon part of the band, at the low end of
28MHz, as it does with the USA and Canadian FM
repeaters near the top end of 29MHz.

As the halfwave radiators are supported at the
ends (voltage maxima) any degradation of the insu-
lators will have a negative effect on performance.
At the very least it will tend to detune the system.
Water and snow can affect the SWR in the coax
driven setup but if you use the open-wire feeder and
ATU, it's simply a case of retuning.

As we had such a wet February in 2024 it was
useful month to test out the wet-weather results.

| worked all around Europe and into the USA using
the antenna and often on regular nets with local
amateurs to act as a reference point for compari-
sons. | found that a wet antenna did de-tune a bit,
but this didn't seem to affect performance when
using open-wire feeder and the balanced ATU.

I have been having weekly chats with Ukrainian
stations on 10m band and seem to get similar
performance to G3ZAF who is using a Hexbeam
with the same power. | have been able to test the
antenna with a station in Florida and find as ex-
pected, the end-fire outperforms multiband di-
poles. Simultaneously logging into the University of
Sussex club station remotely, | have found the end-
fire gave roughly similar performance to the club's
old horizontal 3-element tribander at 50ft, with in-
teresting moment-by-moment variations between
the two setups presumably due to polarisation and
propagation differences between our two relatively
nearby stations (ca. 8km apart). | have used the ar-
ray on 21MHz with some success.

I have also found that | can even tune up the an-
tenna with the telescopic rods retracted to less
than a metre long. Although | would not transmit
using it like this, it does create a basic receive an-
tenna to ‘check the band’ for activity before going
out and extending the telescopic rods.

Fig. 5: The author’s balanced ATU.
Fig. 6: The array in place - see wooden support
structure. Fig. 7: Slide mount.
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bhi Our products remove noise and interference..

..enabling you to hear the speech more clearly

ParaPro EQ20 Audio DSP units with DSP
noise cancelling and parametric equalisation

In-Line Module DESKTOP MKII

10W amplified

DSP noise

cancelling speaker

- Simple controls

- 8 DSP filter levels

o L 3 - Line level and

- 5W amplified DSP noise .. [ v speaker level

cancelling In-Line module i ! ¥ audio inputs

- 8 filter levels 8 to 40dB Improved audio for those wnh hearing loss =t n

- Use ln-lme ith a Ioudspeak?r 5\" Sfoon  te

NEDSP1962-KBD 5W amplified
DSP noise cancelling speaker
retrofit pcb module -Easy to fit!

[tnnlL[’m@

-In line DSP noise

@i/l - Simple controls
il - Use with speakers
g8 or headphones

5W amplified DSP noise
cancelling speaker

- Compact speaker for 4 - Line/speaker level
bhi Ltd, 22 Woolven Close, mobile or base station i inputs
Burgess Hill RH15 9RR, UK = Audio bypass feature

- Use mobile with
E&OE AA batteries n

Tel: 01444 870333

All items shipped from our UK factory. Prices exclude p&p.

\SOTABEAMS‘“ www.sotabeams.co.uk

AMATEUR RADIO FORTHE GREAT OUTDOORS Isuﬂmﬂ.@mbﬂams;m;ukl 01625 501643

Tactical Mini Carbon-6 Ultra-light Mast
£48.50 £48.50

SOTABEAME— 4+ Garboms —— o coemt '

Carbon-fibre telescopic pole, ideal
for lightweight end-fed

wire antennas.

Fibreglass telescopic pole
Extended length 6 metres
Packed length 43cm
Weight just 315¢g

Extended length 6 metres
Packed length 56cm
Weight approx 750g

Small enough to fit in a rucksack,
Strong and compact tall enough to support your antenna.

Supplied with camo bag A highly portable light-duty mast.
Built-in base shock absorber
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HF Highlights

Steve Telenius-Lowe G4JVG
[teleniuslowe@agmail.com|

show in Friedrichshafen, Germany, over the

weekend of 28 to 30 June but unfortunately
had to cancel my visit for personal reasons. Luckily
for me, though, the (expensive!) hotel allowed
cancellations at no cost and the cost of the air
tickets have been offset against a European city
break later in the year. Nevertheless, I missed out
on what sounds like another very successful event.
Erik Swartz WA6HHQ, the Managing Director of
Elecraft, was one of the 150 commercial exhibitors
atthe show, where the Elecraft K4 HF transceiver
and KPA500 amplifier (Fig. 1) were being
demonstrated.

A press release issued by the organisers on 30
June stated that more than 11,300 people from 58
different countries had attended the exhibition:
“For three days, more than 380 participants
showcased the wide-ranging world of radio...

The joy of reuniting again with fellow hobbyists
was clearly evident throughout the four exhibition
halls... Some 77 young technology enthusiasts...
engaged in a technical scavenger hunt, decoding
Morse code, solving quiz questions, practising
soldering, and taking part in various other activities.

“More than 110 lectures, exams, and workshops
were attended by a diverse group of attendees,
including I0TA enthusiasts, diploma program
participants, educators, and tech fans.” (The slogan
of this year's event was “60 years of Islands On The
Air (I0TA): Where technology meets adventure!”)

Itis not only the UK where the licensing
administration recently introduced new amateur
radio regulations. According to the HamRadio
press release, in Germany: “The new amateur radio
regulations and Class N entry-level license aim to
increase interest and participation in amateur radio
by attracting more people to the hobby... ‘Many
people took the amateur radio exams, and the new
N license was met with great interest, reports Lutz
Heuschke from the Amateur Radio Department of
Germany's Federal Network Agency.”

Put a note in your diary: next year's HamRadio
in Friedrichshafen will be held from Friday 27 to
Sunday 29 June.
|www.hamradio-friedrichshafen.com|

I had planned to attend the HamRadio trade

More on ‘SuperFox’
In last month's HF Highlights there was an
introduction to the new WSJT-X FT8 ‘SuperFox’
mode. SuperFox was used for the first time during
the K8R operation from American Samoa in mid-
July. This was a recce trip by members of the N5J
Jarvis Island DXpedition (Fig. 2), scheduled for the
first two weeks of August, which is when SuperFox
will make its ‘official’ debut. The 26 August to 5
September CYIC St Paul Island DXpedition also
plans to use SuperFox.

The N5J website provides a lot more information

disappointing month?

Steve Telenius-Lowe G4JVG reports that HF conditions
were disappolnting during June, but nevertheless there was
quite a bit of interest to be found.

about SuperFox, including several sample
screenshots, such as that shown in Fig. 3. The
website is well worth reading if you plan to call
any DXpedition using SuperFox. See:
jarvisisland2024.com/operatin

[model

(and see also this month’s Data Modes column)

r-fox-|

UK—NZ centenary

In the July HF Highlights Don Beattie G3BJ wrote
about the centenary of the first trans-global
two-way communications between UK and

New Zealand, which took place in October 1924
between 2SZ at Mill Hill School in London and
4AA on the South Island of New Zealand.

To celebrate the centenary, four special event
stations will be active, two in the UK and two in
New Zealand. Between 29 September and 26
October GB2NZ will be on the air from various
locations around the UK and ZM100DX will be
operated from locations around New Zealand. For
four days, culminating in the exact anniversary on
18 October, G2SZ will be operated from Mill Hill
School and ZL4AA will be on the air from Shag
Valley, New Zealand. It is hoped that these two
stations will be able to make a 3.5MHz two-way
CW contact, exactly 100 years after the first trans-
global contact took place.

LoTW update

In last month'’s HF Highlights we reported that the
ARRLs Logbook of The World (LoTW) system was

taken offline in mid-May due to “a sophisticated
network attack by a malicious international cyber
group”. On 9 July the ARRL reported that “Logbook
of The World® (LoTW®) returned to service on
Monday, July 1, 2024. As anticipated, there was a
significant rise in use to catch up on processing
logs following the outage. It took 4 days for
normal processing times to return... The online
DXCC® application is unavailable at this time and
DXCC awards are not able to be processed. Work
continues to return the DXCC systems to service.
AllDXCC data is secure.”

[arrTorg/news/arrl-systems-service-disruption|

The month on the air

Marek FT4GL from the Glorioso Islands (see last
month’s HF Highlights) was on the air from 24 May
until 18 June, making a total of 61,118 QSOs.

Also mentioned last month, in June Elvira
IV3FSG was active as 5U5K from Niger. She was
expected to stay until the 20th but was actually
active until the 23rd, making over 46,000 QSOs.
Elvira operated CW, SSB and - quite unusual these
days on a DXpedition - RTTY in addition to FT8
and FT4 when on datamodes.

Well-known DXpeditioner Yuris YL2GM was
active as VK9LA from Lord Howe Island between
14 and 24 June, making over 20,000 QS0s. He
then moved on to American Samoa between 28
June and 9 July, from where he operated as K8K.
Yuris uses FT8, CW and SSB.

Iral.lv/vk9la/index.html
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HF Highlights

Fig. 1: The K4 transceiver and KPA500 amplifier
were demonstrated on the Elecraft stand (Photo
Copyright Messe Friedrichshafen).

Fig. 2: The N5J DXpedition logo emphasising their
use of the new SuperFox mode. Fig. 3: SuperFox
set-up screen (Image:|jarvisisland2024.com).|

Fig. 4: Palm Island in the Grenadines, I0TA NA-025
(Photo: GW4DVB / J88PI). Fig. 5: The MOPHO/P
operating location, while Mo M6MQD takes it easy!

What to look forin September

Brian Price GW4DVB will again be on his annual
‘vacation DXpedition’ to Palm Island, Fig. 4, in

St Vincent and the Grenadines (I0TA NA-025)
between 12 and 21 September. As J88PI he will be
active on 40,20,17,15and 10m SSB, CW and FT8
using a Yaesu FT-991A at 100W to a 28MHz vertical
and a fan dipole. Brian asks for all QSLs to be sent
direct only to PO Box 20:20, Llanharan, Pontyclun
CF729ZA. The Palm Island Resort is a private 135-
acre hideaway on one of the southernmost islands
of the Grenadines, about a mile from Union Island.

DXpeditioner extraordinaire Viad OK2WX will
be on the air from Mafia Island (I0TA AF-054),
Tanzania, as 5SH1WX from 18 September to 6
October using CW, SSB and FT8 on all bands from
3.5t0 28MHz. Vlad will be using high power to a
Spiderbeam and a vertical antenna.

d DpoTt/ '

Bill Rothwell GOVDE plans to operate at VP6WR
from Pitcairn Island between approximately 5to 15
September. He plans to operate on SSB, FT8 and
some RTTY on 10 to 40m and perhaps also 80m.

After Pitcairn Bill will be staying on Mangareva
Island (I0TA 0C-063) in French Polynesia between
17 and 21 September and should be active as FO/
GOVDE.

Readers’news
A warm welcome back to the column after a long
break to Rhodri Morgan MORHO, who wrote that
he and his wife Mo M6MQD “spent a lovely week in
Dorset with some lovely weather to accompany us
(see Fig. 5)... 20m was active with a great opening
into Spain and Southern Europe. I must compliment
one operator, Roger HB9GHR who paused all QS0s
to bring in weak QRP stations and spent much
time and patience working with these lower power
stations. Roger handled all these and more with
ease and is to be commended on setting a high, but
relaxed, standard for amateur radio operations.”
Rhodri used 30W of SSB from a battery-operated
Yaesu FT-891 (Fig. 6) to a 7m-high resonant dipole
for 14MHz on the beach. Some of his QSOs are
shown in ‘Band highlights’ below.

Our regular contributor Owen Williams GOPHY

gives a good account of the excitement of working
arare DX station, quite an achievement as he has
amodest station using only a dipole antenna:

“The highlight this month was working FT4GL. As

I mentioned in the last report | heard the chaotic
start on 14MHz SSB. During the month I heard him
again on 14MHz working G stations but decided
that the odds of getting through were too long, so
did not bother to call. On the evening of 15 June |
saw he was spotted on DXheat on 14MHz. | turned
the rig on and heard him at a reasonable strength
working an OK or an OM. The next problem was how
far up to call. Laurie G3UML had posted that he had
worked him 20kHz up and | had seen other spots
mentioning 20 up, so 20 up it was. I hit the button
on the FT-2000 that transits my callsign and was
staggered to hear ‘Papa Hotel Yankee’ come back. |
gave my callsign, signal report and 73 and that was
it, all over in a matter of seconds: almost too good
to be true. On the following morning | saw that his
log had been updated on Club Log but I decided

to wait before checking. In the evening, suitably
relaxed and with bated breath, | checked the log
and the QSO was genuine. | am truly amazed at
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HF Highlights

how easy it was to work the seventh Most Wanted
on Club Log. The icing on the cake was finding the
QS0 confirmed on ARRL's Logbook of The World a
few days ago. After that anything else was a bit of
an anti-climax, but there was a QSO with VI60/0TA
and various VEs in the RAC Canada Contest.”
Another of our regular contributors, Carl Gorse
2EOHPI, wrote that he had purchased a ‘Mad Dog
Coil’ from Australia. This is a loading coil which
can be used with a vertical antenna to operate on
all bands from 3.5 to 28MHz. Carl has been using
it on FT8 and FT4 from South Pier Hartlepool, Fig.
7, where he has spent several evenings operating
portable during the last month. Carl has also
operated from Fulford Ings in the City of York,
Parks On The Air reference SSSI GB-1299.
Etienne Vrebos 0S8D has been less active than
usual this month as he was involved with other
activities. Nevertheless, he made 1200 QSOs
in total: about 350 QS0s from his home station
using an lcom IC-7610 and Acom 1500 amplifier
to a 7m high Hexbeam, and 850 QS0Os as 0S8D/P,
Fig. 8, using 70W from a Yaesu FT-710 and 40m
dipole. This despite the fact that Etienne said: “HF
conditions were often bad and sometimes even
40m was empty... Some days | couldn’t find DX
stations. I'm happy that Russian stations are very

active in difficult parts of Siberia and the Caucasus:

great to catch them on 14, 18 and 21MHz. They
all work /M with 100W, the huge advantage of

the Western boycott is that there are only a few
Western stations that call them, which makes the
job easier for me... The nicest part of ham radio is
the friendship and relationships that can be made
between world-wide peoples, on SSB and CW.”

Tim Kirby GW4VXE writes that he had the use
of the First Class Operators’ Club callsign G4FOC
during June. Operating on CW only as GW4FOC
was good fun and attracted a few different callers.
Conditions could definitely be categorised as
‘summertime’, even if the weather outside the
window could not. Generally the bands perked
up in the evenings, with some nice openings to
the USA and Canada - often to the west coast -
especially on 15m. During the day, 14MHz was
often very quiet and 18MHz was a good choice
to make some daytime contacts. A nice 15m CW
contact was with Joe 9H1CG, who Tim had met
on Gozo island while on a VHF expedition in the
1980s! It was clear that both of us still very much
enjoyed amateur radio across all the bands and
modes.

Tim added that he had his first FT8 ‘SuperFox’
QS0 when working K8R on 15m. “The SuperFox
mode seems to work well. It sounds quite odd and
it reminds me of the sound of the Hellschreiber
mode,” he said.

28MHz beacons

Neil Clarke GOCAS reports on the 28MHz beacons
logged during the month of June. Normally this
month is considered to be the peak of the summer

Sporadic E season but June 2024 was certainly
well down on the number and frequency of beacons
heard when compared with last year. For example,
last June there were 12 days when more than 20
European beacons were heard as opposed to only
four days this year. Even though openings took place
every day, most were of a semi-local nature and
short-lived. It was only on the 23rd when an opening
covered the whole of Europe and lasted all day.

The two most heard beacons were 1Q8BB 28260
and ED4YBA 28263, hoth logged on 21 days. There
was very little good news for beacons from outside
Europe, with many paths also down on last month.
4X6TU 28200 was logged on only 19 days, probably
due a lack of double-hop Sporadic E in that direction.
Beacons from the Pacific, Far East and Russia were
logged only occasionally. The only glimmer of good
news was from the United States where 4UTUN
28200 was heard on three days, the 16th, 18th and
24th. On the 13th beacons in US call areas 3,4, 5
and 9 were logged. Paths to South America were
reasonable when LU2DT 28193 and PYAMAP were
heard on 27 and 16 days respectively.

Band highlights

Key:Q=QRP, M =100W, H =>100W, S = Single-

element antenna, B = Beam (see January HF

Highlights for a more detailed explanation.)
Rhodri MORHO/P (MS): 14MHz SSB: DL3SEZ/P,

DL20240, ED2X, EE5A, EHSLGBT, EIOCT, HBIGHR,

Fig. 6: Battery-operated Yaesu FT-891 at MORHO/P.
Fig. 7: A stunning sunset at the 2EO0HPI/P operating
location on the South Pier in Hartlepool. Fig. 8:
Etienne operating as 0S8D/P from his car..

PCOA, OE50BO/P, TM57J0, TM63J0, USVQ.

Owen GOPHY (HS): 14MHz SSB: FT4GL, VATRR,
VESRAC, VE6CQ, VE7NA, VI60IOTA, VY2RAC.

Carl 2E0HPI/P (MS): 14MHz FT8: 3W6A,
CX4BAN, JAGFIO, PY2GIG, V31DL, VK3AUX,
VK7AC. 21MHz FT8: HI98RCD, HK3FJ. 21MHz
FT4: JASJFB, JAGATL, JO1LVZ, JRAOZR. 28MHz
FT8: 7Q6M, 7Q9JN.

Etienne 0S8D (HB): 14MHz SSB: 4L2IK,
YB2MVD, YBOAR. 18MHz SSB: TI2JS. 21MHz SSB:
5KOLR, OM1Z.

Tim Kirby GWAVXE / GWAFOC (MS): 10MHz
CW: TF3EO, VK2BJ. 14MHz CW: HBO/G4BWP,
HB0/GU4YOX, TM74J0 (Olympic Flame), VK2GR.
18MHz CW: HB0/G3XAQ, KW7Q (CO), OX3XR,
TM74J0, V31XX, XQ6CF. 21MHz CW: 8E1YB,
A61Q, CX5FK, LU7YZ, SOTWS.

Signing off

Thanks to all contributors. Please send all input
for this column tolteleniuslowe@gmail.comlby
the 11th of each month. For the October issue

the deadline is 11 August. Photos of your station,
antennas or you in the shack are always welcome.
73, Steve G4JVG. PW
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Antennas

Keith Rawlings GAMIU
keith.g4miu@gmail.co

Fed Dipole (OCFD) based on a design by
Richard Formato (who then used the call
K1P00), which | would use at my home QTH

| chose this design as the ‘offset split’ was
17%/83% resulting in dipole legs of 12/57ft
(3.65/17.37m). Quite often OCFD are seen with a
33.3/66.6% split (1/3+2/3). The K1POO configura-
tion brings the feedpoint closer to the short end of
the dipole. This suited me as it brought the feed-
line closer to the shack. The feedpoint impedance
will be close to 200Q requiring just a simple 4:1
matching transformer although it is recommend-
ed that a common mode choke (CMC) is placed
directly at the feedpoint to choke off currents flow-
ing along the outside of the coaxial line feeding
the antenna.

| covered the transformer last month but it is
constructed using an FT140-3 core with seven
turns of 18SWG enamel copper wire, which is built
into a polycarbonate box. A BNC socket has been
fitted to take the coax feeder and two M5 stainless
steel studs mounted on the sides for connecting
the dipole legs to, which are made from 1.5mm
PVC coated cable.

To take the strain off the transformer box and
also the connections, | tied the wire to an insula-
tor that | 3D printed that matches the width of the
box. This way the terminals now only have to worry
about taking the weight of the box and associated
feeder. The wires were crimped and then soldered
to 5mm solder tags and insulators were then tied
onto the dipole ends. See Fig. 1.

Hopefully the antenna would give me a good
match on 40-20-15-10m and possibly 6m.

I modelled the antenna in AN-SOF and things
looked good. I had everything | needed to make the
antenna.

Tucked away in my garage was a substantial
ex-military fibreglass mast, complete with guys,
stakes, took kit, etc. This could be erected to 40ft
(12m) if needed, but in this case | was going to
splitit to provide two 20ft (6m) poles to string the
dipole between.

So, with everything in hand what could possibly
gowrong?

L ast month | started to describe an Off Centre

Readyto go (not!)

With everything ready it was time to fight my way
into the garage to retrieve the mast kit, which, I'm
afraid, has not seen the light of days for a few
years. | am lucky to have a reasonable size double
garage which | recognised, even before moving
in, was crying out for a floor to be added above
the joists. This | did, and also the main attic of the
house and the smaller attic that is over the util-
ity room. This was of course a mistake, the more
room | have the more junk I collect and | am now
facing a huge task sorting in all out!

Centre Fed po tnu

Keith Rawlings G4MIU deals with the practical challenges

of installing a new antennal

Anyway, the mast is stored in this area above the
garage. In the said garage is a Landrover Discovery
that rarely moves. It has been there for years while
| decide what to do with it. It can move, just, but
the brakes have a habit of seizing on. It can't be
pushed but it does move under its own power. In
my infinite wisdom | made stepladder access to
the upper floor in the far corner, on the same side
as where the vehicle is so it has to be moved to put
the ladder out so | can gain access.

No worries, start the vehicle, let it run a bit to get
the oil up and move it forward, retrieve the mast,
reverse it back in again.

As usual the car started OK but while it was
idling, the exhaust fumes began to smell odd;
then, it started coughing and promptly stopped. It
wouldn't re-start; looking at the fuel gauge it was
showing empty, which was odd as it had been
showing half a tank. Checking the 30A fuel pump
fuse | found it had blown, could | be lucky with a
new fuse, no, the replacement blew immediately.
The short of it is (Pun intended) that the fuel pump
has packed up. A decent replacement will be about
£300 (I won't put a cheap one in it) so that will have
to wait. It won't be an easy job, the pump is at the
back, the vehicle is backed up against the garage
wall and it is nigh on immovable.

This presented me with a problem; | can't get to
the mast. The only alternative | could use was a
set of fibreglass ‘Insulated Operating Poles’ that |
have. These are poles that come in 4ft (1.2m) sec-
tions and clip together; they are hollow and about

40mm in diameter and were used for working on
overhead power lines. Six of them may be seen in
Fig. 2. | have eight of them in total so | could put
up a couple of temporary masts at 16ft (4.8m) in
height. | had no way to guy them and the antenna
would be horribly low. With no immediate prospect
of anything better | would go with this for the time
being.

| tied one pole to a small tree and the other was
temporarily bungee strapped to the down pipe
from the gutter on the corner of the house! (The
poles are very light.)

| strung the OCFD between the two poles and it
was plain that they were struggling with the weight.
Due to this | didn't use the CMC at the feedpoint
and just connected the 18ft (5.5m) run of RG58 |
was using to the transformer on the antenna.

Checkingit out
To check the antenna | used the Chelegance
VNA3G and as anticipated a VSWR sweep between
6-60MHz was disappointing. It was resonating
very low in frequency with the 7MHz plot not even
showing on the sweep. | had to increase this from
4MHz to 60MHz to find the 7MHz ‘dip’.

| was reluctant to trim the antenna as | was cer-
tain the figures would improve with it mounted
higher but as this would not be possible for some
while and as it was, after all, just a piece of wire
which I have plenty of, | started to prune the ele-
ments. This proved to be a tad tedious and, as oth-
ers have reported, an analyser of some sort is very
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Antennas

Fig. 1: Transformer and insulator.

Fig. 2: Operating poles. Fig. 3: VNA-3G VSWR
plot. Fig. 4: OCFD at a non-lofty 16ft! Fig. 5: AN-
SOF Feedline tab. Fig. 6: AN-SOF-Tuner tab.

desirable when tuning an OCFD. This is because
the VNA presents a sweep over the entire antici-
pated frequency range of the antenna making it
is easy to see how pruning affects tuning of each
band.

Try as I might however, it was not possible to get
the antenna to present a decent match on 40m. |
could see the other bands creeping up in frequency
but the 40m plot stayed stubbornly at 4.8MHz.
From the information | have read this has been
caused by my omission of a CMC at the feedpoint.

| stopped at the point where the 20m VSWR
climbed to 14.3MHz and 15m was at 21.3MHz.
VSWR at 28.3 was 3:1 (the lowest point was nearer
27.5MHz). To get these figures 6% was removed
from the original length. See Fig. 3.

While clearly disappointing, and not unexpected,
thatis how itis. | doubt raising the antenna to 20ft
will improve matters that much either. See Fig. 4.

| did run another AN-SOF simulation but this
time with the antenna at 16ft (4.8m) and found the
resonance points were still ‘in band’ but the VSWR
levels were a little higher. As a sanity check | also
ran an EZNEC model using the NEC/4 engine and it
closely agreed with AN-SOF, so while very accurate
results may be obtained from simulations, real an-
tennas may behave differently! Both packages also
agreed that at this height most of my signal was
going, in the main, upwards!

In operation the inbuilt matching unit on my FT-
990 coped well. It managed to match on 40m and
even gave me a 1:1 match on the bands the an-
tenna was not designed for. Without the CMC at
the feedpoint there was indeed a level of RF on the
coax so one was added at the transceiver, which
improved things immensely (Virtually turning the
antenna into a Carolina Windom).

Without the use of Noise Cancelling background
hash levels on the antenna were around S8, so nor-
mal for here.

I have achieved my goal of having the feeder
away from the area in the garden where people
may be and also the need for an external matcher,
albeit | have no ‘tuner’ in circuit on receive. So,
presently, | am continuing to use the antenna as is
and itis making contacts. These have been mainly
on 20m where | have had good reports from most
of Europe. I've only had a couple of contacts using
it on 40m but judging by the strength of inter-G sta-
tions I've heard it is working well as an NVIS anten-
na, although clearly this was unintentional!

As well as height, | am paying a price on 40m for
the missing the CMC at the feedpoint.

Even atits low height it is EMF compliant at
100W.

It will need putting up higher and the CMC add-
ing, so | will be working towards doing that; also,
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as the supports are rather ‘delicate’ | have been let-
ting the antenna down when not in use.

Modelling feeder calculation.

While modelling the OCFD in AN-SOF | experiment-
ed with the recently introduced features to the
software that allow for the addition of transform-
ers (baluns/ununs) to a design. These additions
permit the comprehensive modelling of the entire
antenna system, including feeders and tuners.
This includes calculating the power supplied by
the transmitter, the impedance matching, the feed-
line, any necessary transformers, and the antenna
itself.

| was pleased to see that a tutorial or ‘Work Flow’
for doing this has now been added to the AN-SOF
website, which takes users through the procedure
of modelling the feeder system for a horizontal
half-wave dipole above real ground in the form of
the common 20m Back Yard dipol€’, a ready-made
model of which is available for download.

Firstly, the tutorial guides the user through the
procedure of setting up and building the antenna
model itself and, once done, the feeder can be
added. For this particular tutorial Ladder Line has

been used. AN-SOF has a comprehensive library
of feeders in its database and in this case 100ft of
553 Wire Line has been used. This has a nominal
impedance of 450Q.

The techniques used to add and set up the feed-
line parameters are then covered, this includes
setting the design frequency, length of the feeder,
input power and so on. See ‘Feeder Line Parameter
Tab left side of Fig. 5.

To the right of this tab is the ‘Results’ box. This
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-1 A Power at Load 38.5984 W Radisted Power 0 w
Load Impedance Seuin npacy . : Power LostinMetwork | 190161 v Antenna Loss o w
O Antenna Inpedance Ers |50 Chm X [0 Chm
Power Lost in Tuner Trafo [0 W Total Feeder Loss 0 w
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includes a vast amount of information. The cal- elled Radiation performance (Gain Directivity) can Some news on MultiPSK
culated Input Impedance at the Feeder and Load be viewed in the normal way via the Results menu. Readers may be aware of this digital decoding
are displayed; similarly, Rho, VSWR, Return Loss. After computing the far-field of the model, going package from Patrick Lindecker F6CTE. It is a
The power at load is calculated, power lost in the back to the Tuner Results Tab, the user will see the Swiss Army Knife of digital decoders and has just
feedline, Radiated Power, Antenna Loss, Antenna Power metrics displayed in the bottom right corner been updated with a new feature that may be inter-
Efficiency and Feeder+ Antenna Loss. of the ‘Tuner’, including radiated power, antenna est to antenna experimenters and this is the addi-
It can be seenin Fig. 5 that the modelled VSWR losses, feeder losses, and total system loss. tion of a NCDXF beacon monitoring mode.
levels are still high so the next stage in the tuto- When all the results have been compiled the tu- Real time signals of monitored beacons in the
rial adds a Transformer and Impedance Matching torial goes on to explain how, by using the Power network may be received and fed into MultiPSK
Network, Fig. 6. Here the type of Network used for ~ Budget feature, the figures may be used to specify where the signal levels are displayed via a graph
the tuner, Q, the Design Frequency, the Impedance the estimated EIRP (Effective Isotropic Radiated over time.
Ratio of the Transformer (i.e. 4:1), Input Power, Power) as a function of frequency and this may be This is useful as a propagation monitoring tool
Source Impedance and so on are entered as seen used for evaluating Electromagnetic Field (EMF) and possibly as a method of comparing antenna
in the left-hand side of Fig. 6. Once these param- Compliance. The tutorial is very detailed and too performance. I've not tried it yet but if | find it use-
eters have been set the results may be viewed as comprehensive to fully describe here. ful for evaluating antennas I'll report back.
seen in right-hand side of the image. For those interested, the full workflow may be http://f6cte.free.fr/index_anglais.h
Next, the AN-SOF Plots Tab is used to view the found here: https://tinyurl.com/3yb63fmx|
Impedance changes using the ‘Zin’box. Themod- [ https://tinyurl.com/2satvjkw| That's it! See you next month. PW
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Vintage Television & Radio

Keith Hamer

[Keith405625.kh1@gmail.coml
Garry Smith

|Garry405625.gs@gmail.com|

hroughout the morning and afternoon on
T Coronation Day, two sets of equipment

made telerecordings of the Coronation
broadcast. The first set was used to broadcast
an edited version of the Westminster
Abbey ceremony at 8.00pm. The two-hour
telerecording was also transmitted the same
evening in Canada, the USA, and several
European countries.

The second set of equipment recorded the
whole outside broadcast for archive purposes.
There were three special editions of Television
Newsreel during the week. The first half-hour
edition was broadcast on Monday 1 June and
showed last-minute preparations in London. On
Coronation Day itself, 2 June 1953, there was
a one-hour edition with pictures of the crowds
‘bedding down’ for the night on the pavements.
There were also shots of the procession.

Vintage coronation

television equipment

This month’s wend through vintage copies

of ragged newspapers and magazines has
divulged an advertisement by Kolster-Brandes
for their ‘New Queen’ Coronation television
receiver, Fig. 1. The advertisement dates from
13 March 1953. The text has been left in its
original format to reflect the spelling, grammar
and punctuation of the time.

This is the full description of the New K-B
“Queen” 14" Table Model television receiver.

The advertisement included simple nautical
graphics with the legends Queen Mary (3
funnels), Queen Elizabeth (with 2) and Caronia.
The latter, single-funnel vessel, was a Cunard
‘tourist class’ ship, launched on 30 October
1947. It met its fate in Apra Harbour, Guam, in
1974 when it ended up as a wreck! The hand-
drawn graphics on the television screen in the
advertisement depicts, appropriately enough,
the two-funnel ship, The Queen Elizabeth.

The frame frequency for television receivers
was originally set at 25 frames per second.
However, this rate was not sufficiently high
enough to keep the human eye from perceiving
picture flicker. This annoying problem could
have been solved by increasing the rate to
50 frames per second, but this would require
the video signal bandwidth to be doubled. A
process was developed to trick the human eye
into assuming that the rate was 50fps. This
system was called Interlaced Scanning.

In a 405-line picture, the ‘odd’ set of lines are
scanned in the first 1/50th of a second. The
‘even’ lines are traced in the second 1/50th
interval. The two sets are then interleaved.

BB( coronations pixvi

Keith Hamer and Garry Smith continue looking back at the
BBC'’s coverage of Coronations since 1937. Also featured is a
Coronation vintage television advertisement, more about the
Swiss radio pioneer Roland Piece, the rise and fall of BBC 198kHz,
the series marking 60 years of BBC-2, and the development of
swiss Radio and Television since 1922.
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The field-frequency is 50Hz, while the frame-
frequency is 25Hz. With the human eye's
natural ‘persistence of vision', this illusion is
sufficient to convince the viewer that there are
50 pictures per second instead of only 25 full
frames.

Modern wireless
Les Rix G3XJW has written from Leicestershire
about a fascinating vintage book which he has
just discovered. Les writes: “I have recently
downloaded a 160-page book called ‘Modern
Wireless’. It's a Christmas Special, published
in 1924. The text is compelling and the period
adverts are just superb - in fact so good that
I've had the file printed and bound.
“Incidentally, my first job was with the BBC
in the early 70's, so your coverage of the ‘early

years’ of radio and television is fascinating.
Keep up the good work!”

Thanks for sending details about Modern
Wireless, Les. It's certainly a very interesting
book and the Christmas design on the front
cover is definitely typical of festive artwork
produced during that era Fig. 2.

Therise and fall of 198kHz: Part X

Under the Luzern Plan discussed in the previous
column, the extra number of high-power
stations to be accommodated was much in
excess of the actual number of extra channels
available. The additional channels could only
be achieved by broadcasters either sharing
frequencies, or in some situations, reducing the
separation between stations. Eventually, both
these methods were adopted.

The main advantage of the Luzern Plan (which
was an offshoot of the Madrid Conference) was
that several countries benefitted compared
with the earlier Prague Plan. At the same time
however, many others had to make sacrifices.
Regarding the latter group, it was envisaged
that a valuable advantage would be obtained if
the Plan was put into operation as a universally
agreed system. This applied particularly to
the United Kingdom where the broadcasting
service was regarded as being, quote,
“comparatively highly developed”.

60 Years of BBC-2:Part VI

Facilities for the new service began to expand
rapidly. Three additional main studios were
brought into service by re-equipping and
restoring two BBC Riverside installations
(which had been held in reserve for nearly three
years), and by upgrading Studio 1. The latter
was the largest of the studios at Television
Centre and the fifth to be brought into service.
Two smaller studios were provided for News
and Presentation.

For Outside Broadcasts, four mobile units
were added. For filming purposes, almost
another 50 cameras were brought into service.
These were the basic programme-making
resources. However, it soon became apparent
that a huge amount of additional equipment
would be necessary, such as recording
and reproducing equipment (both film and
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tape, fixed and mobile), film processing
departments (including editing, cutting and
dubbing), 0.B. radio links, network control
rooms, maintenance workshops, and many
other supporting facilities. For flexibility

in programme planning and deployment of
resources, it was necessary to arrange for all
the electronic cameras and other equipment to
be readily switchable to either 405 or 625 lines.
All the cameras installed at the BBC Television
Centre (EMI 201, EMI 203 and Marconi Mk 4
types) were switchable between 405, 625 and
525 lines. At around the same time, most of
the BBC-2 apparatus and all circuits were made
capable of handling colour television.

Service information,

Switzerland: Part XIX

On 19 December 1983, the Swiss Federal
Council issued the broadcast licence for
Teletext. Schweizer Fernsehen DRS launched
its teletext service in 1984, Fig. 3. The service
arrived in French-speaking Switzerland in 1985,
and in the Ticino during 1986.

In 1984, SRG-SSR joined forces with
Germany’s ZDF and the Austrian national
broadcaster, ORF, to establish the specialist
arts and culture channel, 3sat, which is
currently broadcast via satellite.

The pan-European broadcaster, arte, began
operations in 1992. SRG-SSR became a partner
of the new channel, which currently broadcasts
bilingual programmes to households
throughout Europe.

The fourth Radio Suisse Romande station,
Option Musique, often referred to as «La chaine
de la chanson» (“the song station”), began
broadcasting in 1995.

Schweizer Radio DRS launched Musigwalle
531 (Music Wave 531) in 1996. The station,
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Fig. 1: An advertisement by Kolster-Brandes for
their “New Queen” Coronation television receiver,
dated 13 March 1953. Fig. 2: The front cover
graphics used by Modern Wireless for their
Christmas 1924 edition and recently downloaded
by Les Rix G3XJW. Fig. 3: The Swiss teletext
service was launched in 1984. Fig. 4: A rare

which focuses on Swiss folk music and ‘easy
listening’, is still on-air via satellite and the
Internet, but it is now called Musikwelle.

Roland Piece archives: Part XI

The following information has been sent from
Bex in Switzerland by Pierre-Yves Piéce,
Grand-Nephew of Roland Piéce, the pioneer of
radio broadcasts in Switzerland.

Bornin Bex on 15 February 1897, Roland
Piece had been interested in radio from a
very early age. In 1914, he conducted several
experiments to find out which was the most
distant transmitter he could receive. He was
rewarded with reception of the time signals
radiated from the transmitter atop the Eiffel
Tower in Paris.

The French company, Compagnie des Grands
Express Aériens, began regular flights between
the airfields at La Blécherette (near Lausanne)
and Le Bourget (approximately 13km north-
east of Paris) in 1921. The 13-seat aircraft was
a Farman F.60 Goliath. The hangar, which had a
swinging door weighing about 40 tonnes, was
designed by a company founded by Gustave
Eiffel. The hangar is still visible at Lausanne-
Blécherette airport.

On 14 February 1922, the Swiss authorities
granted permission for radio communication
facilities to be installed at the Blécherette
airport in order to exchange meteorological
information required for the flights.

Vintage Television & Radio
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Roland Piéce, then an electrical engineering
student, was asked to manage the
construction of the radio station. He devoted
himself entirely to this task. In the autumn of
1922, he built the transmitting and receiving
station at Champ de I’Air, about 3km south-east
of the Blécherette airport in what is now known
as the Vallon/Béthusy district, to the east of
Lausanne. A rare photograph of Roland Piéce
in his later years is shown in Fig. 4.

Stay Tuned!

All photos this month are from Keith and
Garry's archive collection. Please send archive
photographs, information or suggestions for
future topics via the email addresses shown at
the top of this column. PW
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Valve and Vintage

Philip Moss MOPBM

racticalwireless@warnersgroup.co.uk|

he Marconi CR100 HF communications re-
T ceiver, also known as the B28, was ubiqui-

tous in shacks for many years. Looking back
through old Short Wave Magazines it often fea-
tured. Nowadays while the RCA AR88 and the HRO
Senior are still talked about the CR100 is almost
forgotten. The three sets are electrically quite simi-
lar, although very different in appearance.

This set, Fig. 1, came with a photocopy of the
manual. Fig. 2 shows the top of chassis, with the
lid lifted, and Fig. 3 the underside. As ever, the cir-
cuit would take up too much space here, but the full
manual is available from the VMARS website, kind-
ly made available to all, free:

Iwww.vmarsmanuals.co.uk|

Itis also available in Wireless for the Warrior,

Vol 3, Reception Sets, by Louis Meulstee. You will
have noticed it isn't just that they don't make sets
like this anymore, but if you do look at either refer-
ence, they don't write handbooks like they did. Now
that itis so cheap and easy to produce really good
drawings, specially prepared for use in servicing,
one gets thinner and thinner volumes for more and
more complex equipment, not written in what most
of us would call English, and with reducing infor-
mation. This manual is comprehensive, including
some guidance on using the receiver, technical
description, layout diagrams, specifications and
alignment procedures. It also includes the sensitiv-
ity figures, which are worth quoting. There are two
sets, the typical and the minimum acceptance fig-
ure. Using the latter, they vary from 2V over most
of the range to 5pV at 11Mc/s at the bottom end of
band 6; 11 to 30Mc/s, though at the top of the band
5,410 11Mc/s itis back to 2pV. The typical figures
are significantly better. These are quoted as those
required to obtain 20dB signal-to-noise for an un-
modulated carrier, or a 40% modulated tone at
400c/s. The bandwidth is 3kc/s, as one would use
to receive AM in the presence of interfering signals,
the usual case on the short-waves.

Designandvalvelineup

The layout is two tuned RF amplifiers, a hexode
mixer, separate local oscillator, a triode-connected
pentode, three IF amplifiers, detector and AF pre-
amplifier, and power stage. A BFO injects a signal
atthe detector, and in the narrowest bandwidth
position, an LC audio filter of high Q is switched in
between AF stages.

The set covers 60kc/s to 30.5Mc/s almost con-
tinuously as follows: Band 1: 60-160kc/s, band 2:
160-420kc/s, band 3: 500-1400kc/s, band 4: 1.4
4Mc/s, band 5: 4-11Mc/s, band 6: 11-30.5Mc/s.

The valve line-up is, with International Octal
equivalents to the Marconi types in brackets: RF
amplifiers, 2, KTW63 (6K7G). Mixer: X63 (6K8G).
LO KTW63. IF amplifiers, x3, KTW63. Detector/
AGC/audio pre-amp: DH63 (6Q7G), AF power KT63

The CR100

Philip Moss MOPBM takes us through the design of this
classic along with fault-finding and possible modifications.

(6F6 or 6V6), Rectifier U50 (524, which is also indi-
rectly heated).

There is an option (fitted to most sets, includ-
ing both of mine) of a noise-limiter, with either a
front-panel on/off switch or an internal one. There
were two designs, very similar and both using a
CV1054 /VR54 diode, the latter being dated 1959,
which seems rather late. The stated reason for fit-
ting Noise Limiter No. 1, pattern 56703, is to limit
radar interference. No reference is made to other
noise sources. Radar interference was clearly a
major problem, probably because although one al-
ways thinks of the CR100 as an Admiralty receiver,
it was used by other services, the blue front panel
of these suggesting RAF. At airfields, they would
be subject to high levels of radar pulses. Two other
modifications were available to suppress this: an
external filter to go in the antenna system, and an
R.I.S. input, which | assume stands for radar inter-
ference suppression. This consists of a connec-
torin the top LH corner of the front-panel, leading
to an audio frequency transformer. Actually, by its
marking intended for anode to push-pull grid drive,
and a potentiometer to feed a variable amount of
signal to the suppressor grid of the first RF valve,
thus applying a pulse to desensitise the valve syn-
chronously with the radar’s pulse.

There were a number of other slight modifica-
tions, mainly concerning the type of connectors on
the rear panel. Some sets had an output available
via a break-jack from the cathode of the third IF
amplifier. Where this was done the bypass capaci-

tor was disconnected. The output was DC-coupled.
The reason for this was not stated. A number of
audio output configurations exist, by impedance
and whether the headphone jacks disconnect the
speaker. 100V line was also available. Surprisingly
there is a tap on the primary of the output trans-
former, which is not used on any of the variations.
It could be used to make the output stage ultra-
linear, but it is not easy to modify the wiring, so |
have not. Another version, the /2, had a sidetone
input socket and internal sidetone potentiometer.
With this set it is important to short the sidetone
sockets together or the set will be muted. The
purpose is to allow muting when a transmitter is
keyed, with the potentiometer allowing it to be set
so that the operator could hear their signal at the
required level.

There are five bandwidths, 6kc/s, 3kc/s,
1200c/s, 300c/s and 100c/s. The first two are
selected by varying the degree of coupling in
the IF. The 1200c/s is selected by introducing
a single crystal, and the 300c/s by using this
crystal with a phase control capacitor. To
achieve the variable IF bandwidths requires very
considerable complexity compared with a normal
IF arrangement. Only the final IF transformer,
IFT5, has no switching involved, but even here
both primary and secondary are tapped windings,
with the tuning capacitor across the whole
winding to maximise Q, but the anode current
flowing in only part of the primary, and even on
the secondary side the detector diode is tapped
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Valve and Vintage

Fig. 1: Front view of set.
Fig. 2: The top of chassis, with the lid lifted.
Fig. 3: The underside.

down the winding (the AGC being taken from the
anode to reduce loading). All the IF control grids
are tapped down, and all IF amplifier anodes also,
but the arrangement is different for the frequency
changer’s anode. The untapped anode winding
inIFT1 is coupled via a link winding and the
switching to IFT2. This is a single winding, coupled
either by the crystal as mentioned, or by the link-
winding. The maximum selectivity is introduced
therefore after the mixer, and before the first IF
amplifier, as one would expect.

The great problem with receivers with low [F
frequencies is image reception: because the im-
age frequency is too close to the wanted signal to
be adequately suppressed by the RF tuning, un-
less more than one stage is used, hence the use
of three tuned stages and two amplifiers before

the mixer as standard in most high quality receiv-
ers of this vintage, before the use of high first IFs
was introduced to make image reception a thing
of the past.

Clearly it is very expensive to have all those
ganged tuned circuits, switching and coils. This
set has 24 HF transformers before the IF. Another
reason to have two amplifiers is because the mixer
is by far the noisiest stage in the set and the more
electrodes the worse it is. It is unclear why a more
expensive triode hexode was used here and not
another pentode, which would also have reduced
the inventory requirement by one valve type. The
HRO uses a pentode, for example. Apart from im-
age rejection, therefore, the use of amplifiers be-
fore the mixer improves the signal-to-noise ratio
by increasing the wanted signal's level such that
mixer noise is no longer important. There is how-
ever one more advantage to high pre-mixer selec-
tivity: suppression of spurious responses. It must
be remembered that any two signals which when

mixed produce a frequency in the IF bandwidth will
be reproduced at the receiver's output. These can
include the mixed product of two strong unwanted
signals then mixing with another signal, not neces-
sarily the local oscillator, or signals mixing with the
oscillator's harmonics. Regrettably, the RF stages
can themselves act as mixers for unwanted sig-
nals, which is why they have fallen out of favourin
modern designs, and why excessive pre-mixer gain
should be avoided.

The image performance of the CR100 varies
greatly with frequency: from >100dB at 1.4Mc/s
and below, falling to a mere 30dB typically at
28Mc/s. In linear terms that is a voltage ratio of
>100,000 down to 18:1.

The noise performance of the valves is such that
up to 11Mc/s the noise of the tuned circuits pre-
dominates, above that the valve noise. No men-
tion is made of sky noise, but one assumes that
only above 20Mc/s would the valve noise be worse
than the sky.
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Investigatingtheset

The set is predictably heavy at 87Ibs (39kg)
though less than the AR 88. It is made of stand-
ard car-body steel of 1/16in. It has a novel tun-
ing scale in the form of a drum, which rotates to
display the required band. This gives a narrow
window, plastic not glass, in a set where there is
no room for any bigger display. Below this scale,
which does not allow accurate determination of
frequency, there are two logging scales which al-
low very accurate resetting. It gives the equivalent
of 18ft of scale with 1250 divisions, visually divid-
able into 4. Unlike the main scale these are driven
by gears off the tuning capacitor, and therefore
backlash is not a problem.

The set featured had broken stringing, which
had been replaced by some ordinary thin string.
This was stretchable, and hopeless in operation.

I have used thick cotton, two lines wrapped to-
gether. This is not as quaint as it may appear: the
original looks as though it was cotton, but thicker
and very strong: except where it had failed. The
procedure was complicated and took several at-
tempts. Itis to be sincerely hoped that it does not
need doing again. To even get at it requires con-
siderable stripping down: the front panel and case
have to come off.

I bought the set for the princely sum of £5. On
entering the shack, a suspicious smell was noted.
Was that just warm transformer? Regrettably no.
This set had a burnt-out mains transformer. There
is evidence of some corrosion, so it has not al-
ways been dry.

With a transformer extracted from another
CR100 I bought at the same time but which was
butchered, the set was tried and came to life.

The old rubber cables are variable in condition. |
decided not to replace them except where immi-
nent failure seemed likely, but with the mains live
from socket to switch and back to transformer it
was another matter. This was replaced with PVC,
and a fuse added under the chassis in an in-line
holder, with the transformer lead forming one of
its connections. There is a mains fuse in in the
body of the voltage adjuster, but its nature is not
known, so a cartridge fuse is the better option.
The other transformer lead goes directly to the
socket for the neutral connection. C110 and C111
directly from mains to chassis were disconnect-
ed. There is nothing wrong with them but 60-year-
old capacitors used as Class Y components were
deemed inappropriate, especially as they come
before the mains switch. Too risky. The three 8pF
capacitors on the HT did not warm up at all. Itis
interesting to note that the manual says they must
have a resistance of 200kQ per section. All three
in parallel after 60 years are almost exactly that.
The mains cable was non-original rubber, and per-
ished. Replace, there being no proper cable-grip,
this had to be improvised with tie-wraps.

The smoothing arrangement is interesting:
there are two chokes, 8H/120mA, and three small

capacitors. The result is a hum-free HT without
using a large choke or large capacitors. There is
a facility to power from batteries, the HT directly
connecting from other pins in the mains plug, and
the heater wire from this plug going to a plugga-
ble link inside, which must be moved to connect
the relevant supply. This link proved a little prob-
lematic. It has a link wire through it and the pins
were loose, due to the body cracking. | soldered
it. To save power it is suggested only 160V HT is
used, and the output valve be changed to an L63
(6J5) triode if only headphones are used.

The second fault was severe audio distortion,
and a warm smell. Checking the voltages around
the output valve revealed the control grid to be
positive - the predictable leaky coupling capaci-
tor. This was a can-type, and | decided to keep the
can for authenticity, so drilled it out, and fitted a
newer capacitor in the can, then sealed it in with
silicone rubber, no it does not look like the origi-
nal bitumen, but better than nothing. The cathode
resistor looked as though it had been hot a long
time, but the stage now worked. The decoupling
capacitor had not blown. The audio was now
much better, though the 6V6 GT/G fitted seemed
weak. It should be a KT63. Comparison of char-
acteristics shows the 6V6 is the better valve all
round. | fitted an EL35 which was to hand. Also,
the rectifier fitted was a directly heated type U50
which is the original, and was replaced with a
574G, as the indirectly heated valve protects the
set from premature application of HT before the
valves are hot enough to draw current.

A bit embarrassing to admit, but it was not until
| came to write this that | checked the resistance
across the loudspeaker terminals, 1060, clearly
a line output. Rewiring to the only low resistance
secondary gave proper speaker operation, and the
old 6V6 was restored.

The next problem was interesting. The set was
running fine, but while looking at the underside,
there was a flickering light. Very odd. This was
traced after some time to reflection of light emit-
ting from behind a resistor decoupling the second
RF amplifier's HT. The voltage across it was ex-
cessive, though the value of the resistor was OK.

I had noted a glistening waxed-paper capacitor.

It was leaking and getting hot. So was the one for
the other RF stage. Most of the capacitors are can
types, mounted onto the chassis. They were no
problem except C82 as above. Initially | just cut
the lead to the offending capacitors. The set went
on working with no apparent difference. While
leaving it and not going in for the considerable ef-
fort of dismantling the coil boxes was tempting,
especially as | feared damaging the wafer switch-
es, they were dismantled shortly afterwards. To
do this one releases the switch-shaft and pulls

it out through a hole in the rear of the set - gen-
tly! Then one unscrews the compartments, and
finally unsolders the wires, some of which were
replaced. Not only were the two HT decoupling

capacitors replaced but also the two AGC line
decoupling capacitors. The damping resistors
across the oscillator coils on the two top ranges
were checked for value and found to be reason-
ably accurate. Many resistors were checked on
their tag-strips, and none found to have drifted
far: a surprising outcome. Clearly these old rod
resistors are incomparably more reliable than the
later ceramic-tubed carbon-composition types,
which fail even with no power dissipation at less
than half the age of these.

The set now worked fairly well, but on band 6,
11 to 30Mc/s, the audio was very distorted. This
was cured by using the manual HF gain control.

It depended on how the antenna was connected.
It only happened when using the transformer in-
put, with one side earthed. The input is floating at
the back panel to allow balanced antennas to be
used. Checking through the stages it was found
there was no negative bias to the first RF amplifier
grid, because there was a short between primary
and secondary of the RF transformer L27 & L6.
This was caused because the thin primary wire
ran under the tag for the secondary winding, and
the pressure had caused the enamel to fail. It was
easy to repair, just slightly lift the tag. The alterna-
tive input was to the transformer secondaries via
a small capacitor.

The tuning knob kept sticking, and regrettably
| embarked on a strip-down of the mechanism
in the belief it needed regreasing. This involved
much fun with the gearbox, but the outcome was
that there was a ball bearing missing from the
bearing for the main tuning shaft, so someone
had been here before, though | found no evidence.
After all my efforts the solution was to lift the
knobs and then they run fine for a long time. The
two knobs drive concentric shafts. The inner is
coupled to the outer by three ball bearings, which
run through holes in the outer shaft and then run
against the static body of the tuning capacitor.
The inner shaft is waisted to take the balls, and
these in turn hold the shaft in place once the as-
sembly is done up. There is a small spring and
T-piece that press on the inner shaft, tension-
ing it in the outward direction. The drive, missing
ball notwithstanding, runs very smoothly, with
the outer large knob having a 25:1 ratio, the inner
170:1. The missing ball is from the bearing for the
outer shaft.

Atlow frequencies, tuning is generally by turn-
ing the main knob, quickly. However, at the high
end of range 6 especially, the tuning is too coarse,
and a 250:1 ratio would be an advantage. The
tuning is highly non-linear: it is increasingly com-
pressed at the high frequency end of each range.

Alignment

Regrettably a point comes where one has to face
all those adjustments! The trouble is that there is
a call for special equipment. So it's about adapt-
ing, and hoping. To quickly review what the man-

Sign up to our FREE email newsletter at|lwww.radioenthusiast.co.uk]

48

PRACTICAL WIRELESS September 2024


http://www.radioenthusiast.co.uk

Valve and Vintage

ual says - there are three methods, laboratory,
workshop, and emergency. The trouble is due to
the crystal-gate. One is advised that the proper
gear is essential to set this up. As it happens my
crystalis duff, and attempts to revive it by clean-
ing did not work. It can be taken out of its screwed
together case. The IF is determined by the crys-
tal within a small range. Mine is 464.91kc/s, as
marked in pencil on the side of an IF can.

Before any alignment was attempted, though,
it seemed reasonable to check the set's perfor-
mance, and also to mechanically align the tuning
drum as it had moved during the re-stringing. The
actual frequency the set tuned to at the band-edg-
es was noted, and then the drum moved along,
the RH side needing to be packed with a washer
to take up the free play. It was also found that at
30Mc/s the set could not be used switched to
1200c/s or less because it motor-boated, so it
seems there is some subtle fault, not noted when
working on-air. After investigation, mainly in add-
ing parallel decoupling capacitors, it was decided
this may not be a fault at all. The manual specifi-
cally states it is better to align the 30Mc/s end
on noise not signal, because of local oscillator
pulling. This does seem very odd to me. It would
be logical though. As the LO is pulled, the signal
goes off frequency, the level drops, and the AGC
voltage drops too, increasing gain, then the cycle
repeats. The signal must be kept very low so as
not to cause a problem, suggesting a gain below
the AGC threshold, but that is not very convenient
to work with.

Next it seemed reasonable to note the perfor-
mance before alignment: starting at 4Mc/s, 1V
40% modulation at 400c/s. The SNR was very
good, and checking at 11 & 30Mc/s again gave
good SNR. | did not actually setitupand doa
proper measurement - listening demonstrated
it was more than good enough. At 11Mc/s top
of band 5,0.1pV was clearly perceivable, below
noise, with 1yV being damn loud! This compares
rather well with the Redifon R 551, which | used
to work on when a test engineer at Redifon. It had
an SNR of 10dB at 0.1pV, but that was into a nar-
row bandwidth on CW, and often only just in spec.
I find the comparison with an ‘obsolete’ old set
such as the CR100 interesting. My conclusion
was that there was no justification in realign-
ment, unless | should find a new crystal, and be
able to properly restore the functions. Actually,

I found the results so good | suspected that my
TF 2002B had a defective attenuator, and at first
tried to repeat the tests using a TF 144, but al-
though it set up OK; it actually did have a duff at-
tenuator, give no output and reading open circuit
across the output terminals. | then checked the
20028 by using the manual gain turned far down
on the CR100, and checking each step on the at-
tenuators actually worked, all the way from 1V to
0.1pV. At each step | could discern a reduction of
level. When rechecking the poor results originally

obtained on bands 1 & 2 and at 30Mc/s, | found
them much better: | suspect that in the morning
there was much less in the way of extraneous
signals getting in. Obviously, | used a screened
cable from the genny to set, with only a couple of
inches of wire to the terminals, but no one reading
this magazine will be unfamiliar with the ability of
radio signals to get where they are not supposed
to. I had tried adjusting the RF stages alignment,
but they made no difference - 60 years of virtual
zero drift!

Modifications

Others made include the ubiquitous adding of a
signal meter. No version of the set had one. | have
used the usual method - to measure the reduc-
tion of current in the AGC controlled valves. This
can be done in the anode circuit, or in the joint
cathode circuits where they go to the manual

gain pot. This is conveniently situated, and the
slider contact is disconnected. The wire to the
cathodes extended and taken to a 10Q resistor
across which a pre-set resistor is connected. The
lower common wire goes to meter -Ve and back to
the pot. The meter +Ve goes to the pre-set slider.
The meter is mounted upside-down, so that the
needle swings to the RH side as expected for a
strong signal, even though the number indicated
reduces. | used a 10mA meter as sensitivity is not
required, and a 470Q pre-set. The strongest signal
causes an indication of 3, on a scale of ten. As the
total current available is high, one should start the
setup procedure with the meter set to minimum
sensitivity, and then adjust for full-scale deflec-
tion (FSD) when the set has warmed up for a few
minutes, with no signal received. The stability of

the FSD point is not that good | find.

There is a well-known fault with these sets, but
not a well-known answer. Till now! The AGC line is
found to be positive, until a reasonable signal is
received. If one manually turns down the RF gain,
the voltage increases. Looks like leakage in a valve
but pulling them out makes no difference. Then
looks like leakage in an IF transformer but isn't.
Eventually | found the cause in another set. The
AGC decoupling resistors are next to the HT de-
couplers on the tag-board. The boards leak. My so-
lution was to use blown ceramic fuses as stand-off
insulators soldered to the tags, and hang the AGC
resistors and wiring on that for the RF stages. Note
these fuses are good for 3kV when blown!

Looking at the picture into the top of the set,

a small chassis with two valves can be seen at

the rear centre. This is a crystal calibrator giving
100ke/s points. The heater is always on, and the
HT is operated by the switch in front of the box.
The coupling is by wrapping the output wire around
the wire to the aerial trimmer. And yes, the wiring is
intended to be neatened up at some time! Adding
five self-adhesive rubber feet to the bottom of the
case stops it scratching worktops with its bare
metal feet.

Conclusion

This old set still gives hours of entertainment find-
ing distant stations, and vast numbers of UK lo-
cal AM stations. For all the CR100 seems forgot-
ten, it still represents a capable receiver available
cheaply, and it's British. For its age it did not have
alot wrong with it. Will it go in the lounge or dining
room? | doubt it, but then the HRO and AR 88 prob-
ably won't be welcome there either. PW
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The World of VHF

Tim Kirby GW4VXE

a late start to the Es season this year. Since

then, things have picked up somewhat, but
it's a noticeably poorer season this year than in
recent years, on all bands, 6m up to 2m. It's not
that there haven't been openings, there certainly
have and one or two openings, on two metres
especially have actually been quite lengthy - it's
just that openings seem to have been much less
frequent this year. And, at the time of writing, in
mid-July, some people are starting to think that
the Es season is over and done with. Hopefully
that's not the case and we'll continue to see some
interesting Es propagation over the next few
weeks.

Reading this back, after compiling the column,
despite our complaints, there’s plenty of DX having
been worked on 6m, in particular. Although none
of us reported these contacts, I'm aware that VK8
stations have been worked from the UK this month
on 6m as well as a number of openings to Japan,
China and the Far East.

Why have things been different this year?
Certainly, I'm sure that the solar cycle, being close
toits peak, has something to do with it. We've
seen that before. If you're in the UK, you can't help
but have noticed that the weather has not exactly
been great, settled, summer weather. This too,

I'm sure has been a factor. That's interesting too
because, | think when | was first licensed and
getting interested in VHF propagation, people
used to tell me that Es was best in the first week of
June, as I mentioned last month, but also typically,
openings would occur on hot, sunny, cloudless
days. I'm not sure whether | entirely believed that
last bit, but it's certainly true that settled, good
weather, seems to bring more Es propagation than
the rather unsettled weather we have experienced
this year. What, | wonder, does climate change
hold in store for Es propagation (quite apart from
any of the rather more pressing questions around
this topic)?

I mentioned last month that there had been

Willavertical workDX on6m?

With this summer’s Es propagation being more of
the single or double hop type rather than the longer
distances that we have seen in recent years, I've
spent more time monitoring the band using my
vertical antenna. That's resulted in a number of
new European grids being worked, which has been
fun. I've occasionally been surprised where I've
been heard too - when using the vertical. | was
particularly surprised when W4S0 (EL98) heard
me on the vertical one lunchtime. | did switch over
to the beam (and amplifier) to complete the QSO,
but it was interesting nonetheless and I've seen
signals from the US and Canada as well as having
been spotted there and in the Caribbean several
times using the vertical.

The 2024 Es season (so far)

Despite rumours to the contrary, there have been some great VHF
conditions this month, as Tim Kirby GW4VXE reports.

I mention this because, although of course, a
beam antenna is preferable on 6m - it's not the
case that you won't work any DX if you don't have
abeam. Someone was ‘spouting’ on a Facebook
group the other day that you MUST have a beam to
work any DX on 6m. They didn't like it much when |
pointed out that in that very week, I'd worked both
the USA and Egypt using the vertical. I've always
tried to encourage readers of this column to use
the best antenna they can for any band. That
might be a beam or it might be a vertical or an HF
dipole! Try it out and if conditions are right, you'll
almost certainly make a QSO or two. The only
antenna that doesn’t work at all is the one that you
don't have up!

Duplicate QSOsonFT8

I've mentioned this before, but Tony G4ANBS
raised the topic of people who refuse to work
duplicate QSOs when using FT8. Tony recently
called someone on 6m who he hadn't worked
since 2021 and the station refused to work him

- although he did at least acknowledge him.

You call some stations and you're pretty sure
that they must be hearing you and yet there’s no
acknowledgement or reply. | think that’s a shame.
If I see someone calling CQ at a good strength
and getting no replies, I'll very often call them just
to let them know that the path is there, they're
getting out well and to persevere with calling!
After all, it takes barely any time to have a FT8
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The World of VHF

Fig. 1: The 2m amplifier at the KATW/KA1EME
EME station. KATEME has been worked on

6m from the UK this month. Fig. 2: The Bolton
Wireless Club using a venerable FT290 Mk I
during the Museums on the Air event from Turton
Tower, as GB1TT. Fig. 3: Endaf N6UTC operating
through one of the Tevel satellites from the
Arizona/Utah state line.

QS0! Of course, we're all entitled to operate using
whatever etiquette we wish, but in general terms,
if someone calls me, | like to answer them. You
never know what test of antenna, transmitter,
software, computer etc that someone might be
doing.

The8mband

If you've been reading this column for a little
while, you'll have seen Roger Lapthorn G3XBM
mentioning the possibility of transmitting
in the 40MHz band, using ISM level power,
which is T0mW EIRP - Roger reports that his
conversations with OFCOM suggest that they
are quite happy with this idea. Well, I'm happy
to report that some FT8 QSOs have been made
on 40MHz using this extremely low power level!
Franz Van Velzen OE3FVU used 10mW into a
dipole and was able to work SV1DH and EI7HBB
on 29 June. Franz was very keen to point out
that he absolutely had stuck to the letter of the
regulations because he did not wish to prejudice
any chances that Austrian amateurs have of
getting an allocation at 40MHz. | told Roger
G3XBM about these QSOs and he said that he
wished more people would give it a try!

Roger has used his 2.5W Innovation and Trials
licence from OFCOM to work a couple of Spanish
stations.

The6mband

Jef VanRaepenbusch ON8NT (Aalter) listed the
highlights of his log including: 3 June 5B4AAB
(KM64), 0Y1DZ (IP62); 8 June CU2AP (HM77),
CU2DX (HM77); 12* June EA8BFK (IL38), EA9QD
(IM75), EABSG (IL18), EABAOQ (IL18), CN8NS
(IM75);13 June 4L7ZS (LN21); 25 June EA9ABC
(IM75); 26 June EA8BS (IL18); 28 June EA8JF
(IL38), EA9QD (IM75); 29 June JYACH (KM71),
0D5KU (KM73), 4Z5TK (KM72), 4L7ZS (LN21),
CT3MD (IM13), EABAIN (IL18).

Don G3XTT has found the band fairly poor,
although there have been occasional highlights,
such as copying ZS4TX/6 briefly on 9 July as well
as working some Caribbean stations, including
FS. Don notes that there have been relatively
few US stations worked this year compared with
recent years. And this month, despite some minor
openings to Japan, nothing like the ‘big one’ last
month. But Don does mention that there have
been several very strong openings into TF.

Roger G3XBM says he has been spotted across

Europe with his 2.5W of FT8 to the V-2000 vertical.

Phil Oakley GOBVD (Great Torrington) says that
his best days were 21,22 and 23 June when he
worked into the USA and got five new squares
on FT8. Highlights in Phil's log include SU1SK,
KATEME and WTHNZ. KATEME is operated by
David KA1W and if you look on[QRZ.COMIthere are
some great pictures of his station, including some
of his home constructed amplifiers, Fig. 1.

Steve Macdonald G4AQB (Bolton) says that he
has managed to work lots of European stations
on FT8, but feels that conditions aren't as good as
last year.

lan Bontoft G4ELW (Bridgwater) has found
conditions a bit disappointing too. lan uses an
HBICV in the loft with 25W and his best DX so far
this year has been VE1PZ (FN85) on 21 June. lan
says that there are plenty of European stations
around but he can't help remembering working
into the Central and Eastern USA with the same
power and a V-2000 vertical, just a year or two
ago.

Tony Collett G4ANBS (Cambridge) says he seems
to have managed to miss a fair few openings
but includes the highlights of his log which are
impressive. On 13 June there was Es all afternoon
towards the East, but Tony worked VE1SKY (FN74)
at 1330z, along with OD5KU (KM73) and E7/PE2M
(JN82) alittle later with ER3BN (KN37) worked at
1734UTC. The UKAC in the evening coincided with
good Es towards OH/SM for Tony. On 15 June
he worked VO1FOG (GN37) at 1816 on 50.110 -
Tony's sole SSB QSO0 across the pond so far this
year. Next day on the 16th there was some Es,
mainly towards OE, OK, SP, YO and YU - a mix of
SSB and CW in the Trophy contest. While waiting
for SSB and Es activity to perk up, Tony operated
FT8 from 0430 to 0800UTC working six Ukrainian
stations in K050, a couple in K040 along with
K030 and KN69. RW5C (K085) was worked along
with CN8NS (IM75). After the contest finished, at
1712, Tony worked CN8NY (IM75). On 18 June,
the highlights were TF3JB (HP94), NOTB (EN34),
AB10C (FN42), K1BX (FN43), 0D5VB (KM73),

ACATO (EM70), AC2PB (FN21), K8YFM (FM17),
W8UV (FM28), WAMW (EM96) and KALAZ (FM07).
The 19th was another good day with 7X2RF
(JM16), 9K2YM (LL48), HI3T (FK49), HI8GSP
(FK58), HIBSDR (FK58) and HI8T (FK58). Next
day, Tony worked T77C (JN63), FG80J (FK96)
and 4X1YS (KM71). On 21 June, Tony caught an
opening to the North Eastern USA around 2100-
2200UTC. 721SJ (LL25) was worked on 22nd with
the CW contest on 23 June being fairly devoid of
Es; GM4DIJ/P (1074) and GM3POI (1088) were
two nice contacts though and C37AC (JN02) was
worked later on FT8 at 2147. A highlight of the
month was working FS/W8HC (FK88) at 2042

on 30 June. Tony says it was a lucky QSO - just
coming out of the noise occasionally. On 11 July,
Tony was late to get on the band, but he worked
KA1TR (FN22) at 1332. Things went quiet and then
propagation moved west, allowing Tony to work
WIXX (EN63), KAICFD (EN40), K9IMM (EN52)
and WOEWZ (EN52).

Highlights of the GW4VXE (Goodwick) log are
17 June W4S0 (EL98), NN4X (EL98); 18 June
WW1L (FN54), K1TOL (FN44), K2KA (FN42),
NE1B (FN42), K1TEO (FN31), W3UR (FM19), W3FJ
(FN11), K3MM (FM19) and N3AAA (EN90). SUTSK
(KM50) was a new DXCC on 19 June as was FS/
K9EL (FK88). There was another reasonable
opening to the North Eastern USA on 21 June.
Then, SOTWS (IL46) was worked on 23 June at
around 1500UTC and | was very pleased to work
CT1DHM (IN61) for my last square in Spain and
Portugal. On the evening of 30 June | worked
9Y4D (FK90), NN4X (EL98) and FS/W8HC and
then another quick opening to the Caribbean
was around 2015 on 3 July when WP4G (FK68)
popped up for long enough to be worked and
then vanished again. There was an opening to the
North Eastern USA on 10 July around 1430 with an
outlier of KSCM (EM25) in Oklahoma. More North
Eastern USA around lunchtime on the 11 July with
KATEME (FN31) and a number of others being
worked.
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In spite of us all complaining about the
conditions, there's quite a lot of DX in there!

The4mband
Jef ON8NT runs 10W to a Diamond V-2000 triband
vertical and worked 8 June EA7KBX (IM87),
GMBIEM (1078) and on 29 June LZ1AG (KN22).
Here at GW4VXE, | caught an Es opening to DL
on 13 June around 1300UTC and then on 23 June
worked DK2DB (JN48) and S520R (JN76) around
1930. On 24 June, either side of the 2m opening,
I worked CT7ASY (IM58) at 1500 and EA6SX
(JM19) and EA4LO (IN80) around 1800. All my
QSO0s were on FT8 with a bodge system of a rather
deaf FT-847, 10W or so and a V-2000 vertical.

The2mband

Jef ONSNT worked GOLTG/P (1081) on SSB during
the Activity Contest session on 4 June. During the
FT8 Activity period on 5 June he worked GW4HDF
(1081), GBEEM (1093) and G8LY (1082). During
some tropo on 23 June Jef worked EI3KD (1051),
G7KTP (1082), F6EQD (IN88) and GUGEFB (IN89).
Jef was active during the Es opening on 24 June
and worked CT7JBG (IM75) but was spotted by
various stations in Southern Spain as well as in
Morocco.

Steve G4AQB writes, “Over the last month
members of the Bolton Wireless Club were asked
to dig out their vintage 2m equipment to take
partina2m FM net and later 2m SSB Net. It was
amazing how much equipment was aired from the
1970s and 80s during the nets. | used my Liner
2 and DL6HA transceivers for SSB and my Trio
TR2200G and Icom IC-24G (with the thumbwheel
switches) for FM. Other members used a variety
of older equipment, including Yaesu FT-290s, Icom
1C-260 and Kenwood TS-720 along with Microwave
Modules equipment. All putting out nice signals!
One of the Yaesu FT-290s was used by members
during Museums on the Air at Turton Tower near
Bolton operating GB1TT, a great workhorse!”1 can
see the FT-290 used at Turton Tower was a Mark
II, Fig. 2. | had one of those rigs and always regret
selling it! They were very satisfying to use and had
CTCSS, which the original FT-290 did not have.
What a great idea to get these lovely old rigs back
on the air. Are any other clubs doing the same
thing?

lan G4ELW caught a good Es opening on 24 June
when he worked EA5EX (IM98), 7X2HF (JM16),
7X2RF (JM16), EA6VQ (JM19), EA6SX (JM19). lan
says that he runs a modest 15W of FT8 to a low
5-element on the Somerset levels, but that made it
even more special when the 7X and EA6 stations
called him!

Tony GANBS caught the Es opening on 21 June
making a good number of QS0s, all on FT8,to 17,
18,1T9 and 10. IZ7BAS (JN81) was worked on SSB.
Tony found some tropo to the east and northeast
on 23 and 24 June, working SA6BUN (J078),
PDOKH (J033), 0Z/DF1HC (J047), SM7VUK

(JO66), SA6FOL (JO67), LAIDM (J0O59) and
LA3PL (J059). Tony is the only person to report
an aurora on 28 June around 1430UTC when he
worked LA3EQ (J028) and GM4YXI (1087) on CW.
There was some tropo later on, when Tony worked
F6IFX (JNO8), FGEGD (IN88) and DK5IR (JN49) all
onFT8.

At GW4VXE | missed the best of the propagation,
but caught a little local tropo on 23 June working
MIOLPO (1064), F6DBI (IN88) and GWOWZL
(1073). I missed most of the Es on 24 June, but
worked EA6SX and EA6VQ (JM19). | didn't see the
7X stations, but missed a CN8. All contacts made
with 50W of FT8 to a vertical

TheZ0cmband

Tony GANBS is the only person to mention

the band, working some tropo to the east and
northeast on 24 June; DH2UAK (JO71), OK1VUM
(JN79), PE2TV (J032), PE9RX (J022) and
SM6CEN (J067).

FMDX

Simon Evans (Twyning) writes that in keeping
with the weather, the tropo conditions have been
rather poor. There's been some FM tropo but no
DAB DX whatsoever. Simon noticed both tropo
and Es to Spain on 24 June. Simon says that on
Band Il, including the OIRT channels (66-74MHz
as used in Eastern Europe), he has received up to
36 countries this year, with the Azores and Greece
being the most distant. The distance to the Greek
stations that Simon heard was around 2400km.

Satellites

Patrick Stoddard WD9EWK (Phoenix) writes,
“Endaf N6UTC/MW1BQO and | traveled to the
HamCon:Zion convention in St. George, in
the southwestern corner of the state of Utah.
This was also the 2024 ARRL Rocky Mountain

Division Convention. A nice event, even with the
excessive heat during the weekend. At one point
that weekend, the temperature in St. George
reached 123°F/50.6°C! On the way to and from

the convention, | operated from locations in
northwestern Arizona and Las Vegas in Nevada.
N6UTC and | operated from the convention in grid
DM37, as well as a TEVEL pass from the DM36/
DM37 grid line a few miles south of the convention
(Fig. 3). The grid line runs a couple of meters
south of the Arizona/Utah border, and there was

a freeway exit next to where we operated on the
grid line. N6UTC and | had separate stations set up
for a TEVEL-3 pass where we worked each other
with both of our stations on the grid line. We also
worked a couple of other stations that showed up.

A0-91 is still making occasional appearances.
When it is on and in the higher part of its orbit
overhead, it is still very popular and allowing long-
distance QS0s. It is a shame its onboard batteries
are in bad shape, but at least it is occasionally on
and showing what it has been doing for satellite
operators over the past few years.

“GreenCube is still working, continuing to make
satellite operators happy with the DX that can be
worked. It has been nice to see the activity in the
past few months after the possibility of having the
digipeater switched off.

“Some news about the TEVEL satellites... there
are reports that the eight TEVEL satellites are
within a few weeks of re-entry, ending their mission
that has run for over two years. Orbits for some of
the TEVEL satellites are now under 300km. David
Greenberg 4X1DG, in a post on the AMSAT-BB
mailing list, mentioned that a new TEVEL mission
is being put together now. The new TEVEL mission
will have nine satellites.”

That's it for this month. Thanks to everyone who
has been in touch and | look forward to being back
with you again next time. PW
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But it already feels like a crowd, over 700
miles from home. Simon GMOSCA wins
the prize for travelling furthest (unless | activate
my Irish callsign!). But it's not a game show. And
the other pair clearly won, having got to the beer
before me. “Nor is it a beerfest, so kindly get to the
point”, yes, dear editor!
Friedrichshafen is at its best, with wall-to-
wall sunshine over the flat calm lake. Which is
a surprise, because last night's forecast (I was
in Ulm, three hours away) was for the opposite.
So achoice has to be made - beer drinking or
unwinding after the race across the continent.
The beer loses out. Tomorrow will be a long day.
But to warm things up, OK bad metaphor in 30°
of heat. | set up a pair of hotspots at the hotel, and
immediately made contact with Dan N4XDG in
North Carolina on REFO01C. No packet loss, 59+
both ways. Try doing that on HF! Dan told me that
the BER was a bit high at times today on D-STAR.
Mine was showing 0.0, but Dan’s comment might
explain why I didn't make contact with W5ABQ
and 4Z1TL at the time. And my FT-70, on the other
hotspot, brought loads of activity from Hubnet on
DMR. I hope to be a pedestrian mobile at the show
tomorrow. And | have another project in mind as
well.

T he gang's all here. Well three of us anyway.

Whattoexpect

What to expect? Another 20 DARC stands for
sure, and Icom, Yaesu and Elecraft are here, and
there are two halls of bring-and-buy, plus hours
of lecture content (but 90% of this is in German).
And, of course, the club stands. My direct
requirements are small. | am looking for hotspots
which use VHF rather than the usual UHF (tell
you why in a minute), and, as usual, looking for

a supplier of a Q0100 station in a box (sorry,

the pain some of my friends are going through
building theirs is just too much to bear). And a
bendy antenna. And to meet friends.

Theshowitself

Friday dawns with blue sky and 25° over a crystal
clear flat calm lake. The ferries are already
underway, bringing boat loads of amateurs from
across the lake. As | said earlier, the gang are

all here. Eric WA6HHQ of Elecraft, Fig. 1, and of
course Simon GMOSCA, moonlighting from the
NRC (National Radio Centre) net, Steve M1ACB
and Mark MTMPA, and his lovely wife, from the
RSGB, and Sabine OE5SSLE and Hilda, and many
thousands more. So the question is why were
you not here? Admission is very well managed,
so there is no queue. But we couldn't find a floor
plan - online we were told. But it's not important.
Breakfast at one of the deli's is, so that's half an
hour gone already. One of the great things about

ridrichshafen 2024

Joe Chester M1MWD returns with his very personal take
on this year's Ham Radio event at Friedrichshafen, Germany

Friedrichshafen is that there is plenty of seating,
indoor and outdoor, and a choice of several
cafes/bars. On the way into Hall A we passed the
QSL card wall, Fig. 2, which fascinated a potential
recruit to the hobby!

And immediately there is an SRHF10, Fig. 3,
sitting on the stand in front of me. Not easy to
getinthe UK, so | was tempted to buy a dozen
to bring home. This little stub antenna has two
very interesting and useful features. It bends,
in any direction, without any risk of breaking.
And range tests show that it frequently exceeds
the performance of the supplied rubber duck on
handhelds, and on occasion even matches that
of the longer Nagoya. Onto my ID-50, switch on,
wait for the hotspot, and on air. | linked to the UK
Hubnet just for demonstration purposes, which
was fun.

| dropped by the Icom stand, and had a brief
chat with a couple of staff. | like the look of that
ID-5100E, Fig. 4, with its big removable screen.
Need to check that out more fully later. And |
finally found the Tx power setting on the ID-50,
with thanks to a couple of Icom representatives,
who initially were as bemused as | was about its
location.

Then onto my next goal. It's 1030 UK time, and |
was hoping to find a station at the show actually
operating. | found a few FT8 stations, and Eric
was operating his home station back in California
remotely, but that was a bit too far away for what
I wanted. Then | saw the truck - the Airbus truck,
Fig. 5. It was on one of the DARC stands, and the
owner immediately agreed to let me climb inside
and switch on the lcom 781 on board, Fig. 6.

A quick check of the SWR, and | listen out on
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Fig. 1: Eric Swartz WA6HHQ on the Elecraft
stand. Fig. 2: The QSL wall.

Fig. 3: The SRHF10 ‘bendy’ antenna.

Fig. 4: The IC-5100. Fig. 5: The Airbus truck.

the usual frequencies on 40m for the NRC net.
Much QRM and QSB, but there they are on 7127
- clearly audible. | cheated a little by sending a
message to Roger G8VLR, and | heard him call
me to join the net. Signals with me are as low as
33inthe QSB, but Ed G3ZLX gave me a 54! With
better propagation we could have done more,
but the German operators looking on were quite
pleased. And that DL/MTMWD logged into the
NRC net.

Back on the RSGB stand, Steve offered
congrats on getting that to work, which was nice.
But the cup of tea was even nicer - pity about
the biscuits, which had unsurprisingly vanished
by then. lintroduced a potential new member to
Steve and Mark, and to Simon, as she clutched
her new copy of the Foundation handbook! “You
have until September”, Mark said helpfully (?). No
pressure then.

| called by the large Brandmeister stand, and
tried to start a conversation, but my German and
their English weren't up to it. An impressive array
of handhelds all logged into BM Germany was
amusing. | thought the point of the digital world
was that it didn't matter where you logged into
the system.

Which brings me to lunch, and Sabine. “May |
ask a question”, | ask? “Why did you get a radio
licence?”| climb mountains, she told us, and |
like doing SOTA. She showed us a quite beautiful
little Baofeng, with a shiny keyboard, which she
uses for DMR. Her QRZ page is really interesting
too. But Hilda, from Sweden (not her real name)
had a different story. “/ look after the children,
and the house, and | like to spend time with my
grandchildren”, she told us. ‘I just have no time,

and one radio person in the house is enough”.
A small and unrepresentative sample, one
lady amateur, one lady too busy, and one lady
studying for the exam — make of it what you will.
Yaesu had quite a big stand, and | liked the
small footprint of the FT-710 AESS, Fig. 7. 1.8-
50MHz, plus 70MHz for UK operators, and 100W
output. But what I really liked was the tablet
sized panadapter on its stand. | tried to get a
photograph for you, but the reflections in the hall
made it difficult. I noticed no price listed, and
the representative | spoke with didn’t understand
my rudimentary German. And so to Elecraft. |
really don’t know how Eric stands there for hours
answering questions from everyone who has
one to ask. So | just say thank you for my KX3
station, and leave him to get on with it. But my
eyes are out on stilts drooling at that K4D, and its
associated remote operating environment. And
then there is that KPA500 500W amp and KAT500
tuner on the stand as well. That would make a big
difference on the Net. Altogether, that's an easy
£10k, including discounts, gone from the annual
household budget. Application pending. Then to
Hall 3, and 4. And the hotspot search.
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Fig. 6: The IC-781 inside the truck.

Fig. 7: The Yaesu FT-710.

Fig. 8: Part of the bring and buy area.
Fig. 9: Tyre pressure sensor working on
433.92MHz.

A pair of aircraft (Zeppelin?) hangers full to
bursting with components, old radio kit and
even a modern version of the Enigma machine,
kit or assembled, Fig. 8. And | saw notes being
handed over too, so some sales were being
made. But my sense of it was clouded by a wall
of Collins gear down the middle aisle. Incredible
to think that these were once the pinnacle of
amateur radio equipment. These halls are all
components and old radios. “Did Noah use
some of this in the Ark?”, the impromptu biblical
scholar standing beside me asks. Hi Hi. So a few
laps in search of hotspots surplus to someone’s
requirement drew a blank. | was looking for a
hotspot to run on VHF because | bought a new
car recently, which, to comply with regulations,
has electronic tyre pressure sensors fitted. But |
found that these were ‘unreliable’, triggering type
pressure warnings frequently. A trip to the dealer
found the problem quite quickly. The readout
said radio interference’. It seems that the tyre
pressure sensors, Fig. 9, are operating on the
400MHz band, and my ID-50 was tripping them!
Who knew this? But getting the output power
down to a tenth of a milliwatt should cure the
problem. We'll see. Worth checking if you have
these fitted in your car.

Impressions
Overall impression, and confirmed by many, not
as busy as it used to be. But it's Friday, maybe
Saturday will be busier.

Later that evening, we went to a bar. Well,

restaurant actually. It's quite famous in these

parts, family run, and serving the best steaks ™
in the region. On opening the door my wife -«(
instantly says ‘men only club’, and | couldn’t

but agree. Every table is occupied by obvious

radio amateurs. All male. Which brings me to

my message from Friedrichshafen. How much

longer can we as a hobbyists continue to ignore

the other 50% of the population ‘who hold up the

sky with us'? WE DO NOT DO NEARLY ENOUGH.

There it's said. Now do something about it. PW n

s
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710MHz Contest

Colin Redwood G6MXL
racticalwireless@warnersgroup.co.uk|

Contest takes place on Sunday 22
September 2024 from 1300 to 1600UTC.

The contest is split into two sections. The low-
power section with a power output limit of 10W
enables Foundation Licence holders to compete
on an equal basis with other low power stations.
The high-power section allows stations to run up
to the full power permitted by their licence.

You may operate from a fixed or portable
location. For those new to the 4m band, the PW
70MHz contest is a great introduction to the
friendly nature of contesting found on the band.

The 16th Annual Practical Wireless 70MHz

Equipment
The choice of equipment at 70MHz (4m)
continues to improve.

For SSB and CW operation, Yaesu's FTdx10,
Kenwood’s TS-890, Icom’s IC-7100 and IC 7300
transceivers all offer the 4m band in addition to
the traditional HF and 6m bands. The UK version
of the older Yaesu FT-847 also covers 4m and can
often be found second-hand.

Transverters are still used by some 4m
operators and are available from a number of
sources. Most use an intermediate frequency (IF)
of either 28MHz or 144MHz, taking the 28MHz
output from a transceiver and mixing with a local
oscillator to give 70MHz for transmit and vice
versa on receive. Transverters usually require
drive levels much lower than the full output power
of most HF and VHF transceivers, sometimes
as little as a few milliwatts. You may need an
attenuator unless your main transceiver has a
low-power output to suit your transverter.

A number of FM transceivers for 4m are
available from several manufacturers including
Anytone, MyDEL and Wouxon.

Antennas
Many stations will perhaps be using nothing more
than a simple dipole or quarter-wave vertical.
Stations with Yagi antennas are likely to have
fewer than six elements. A number of suppliers
now offer commercial 4m Yagis and Moxons.
Vertically polarised antennas are generally
used for FM and AM operation. For SSB and
CW, most stations use horizontally polarised
antennas. For those who like building antennas,
there are a number of designs for the 4m band on
the PW Antenna Collection Archive Disc.

Operating
I'd suggest spending some time on FM and AM in
addition to SSB and CW. If you are unfamiliar with
the 4m band, you could be surprised at just how
many stations are using these modes.

In recent years there has been increasing
activity from the continent in addition to activity

The 16th Annual
Practical Wireless
Z0MHz Contest

Colin Redwood G6MXL invites readers to participate in the
Practical Wireless 7T0MHz Contest.

from almost all parts of the British Isles, including
anumber of El stations. It is easy to miss out

on contacts simply by not rotating directional
antennas in all directions. Don't forget that slow
QSB (fading) is a common occurrence on the

4m band, so you may miss a station altogether if
you don't rotate a directional antenna a number
of times during the contest. The QSB can cause
stations to disappear for a minute or two and
then re-appear.

Entries
Don't forget to submit your entry after the
contest. Although electronic entries via email are

preferred and make the task of the adjudicator
much easier, legible paper entries continue to be
welcome. The email address for logs is
[entries@pwcontest.org.uk

Do make a note in your diary now. The 16th
Practical Wireless 70MHz Contest takes place on
Sunday 22 September 2024. If you plan to use
batteries, don't forget to charge them a day or two
before.

Remember to put a reminder in your diary to
submit your entry to be received by Tuesday 8
October 2024. Let's hope for some good weather
and propagation on the day so that we can all
have a really enjoyable time.
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70MHz Contest

The 16th Practical Wireless 7ZO0MHz Contest Rules

www.pwcontest.org.uk

1. General: The contest is open to all licensed radio
amateurs, fixed stations or portable, using SSB, CW,

AM or FM in the 4m (70MHz) band. Entries may be

from individuals or from groups, clubs and similar
organisations. There are just two entry categories:

Low and High Power. The duration will be from 1300 to
1600UTC on 22 September 2024.

All stations must operate within the terms of their licence
and only transmit within the 4m licensed allocation.
Stations using transverters are reminded to be careful not
to transmit out of band.

Subject to licence conditions, split frequency operation is
permitted for the purpose of working stations in countries
with different 4m allocations. Cross-band contacts where
either station is not operating between 69.0 and 71.0MHz
will not count for points.

Entrants must observe the bandplan for their country

and keep clear of normal calling frequencies such as
70.200MHz. Entrants must avoid using any frequency
that is obviously in use for non-contest purposes. The 4m
band is not an exclusive amateur band in many countries.
Contest stations must allow all other users (including
non-amateur users) of the band to carry out their
activities without hindrance.

The station must use the same callsign throughout the
contest and may not change its location. Entrants not op-
erating as a fixed station must use the /P callsign suffix.

2. Contacts: Contacts will consist of the exchange of the
following minimum information:
(i) callsigns of both stations (including any /P suffix)
(ii) signal report, standard RS(T) system
(iii) serial number: a 3-digit number incremented by one
for each contact and starting at 001 for the first contact
(iv) locator (i.e. full 6-character IARU Universal Location
for the location of the station).
Information must be sent to and received from each
station individually and contacts may not be established
with more than one station at a time. Simultaneous
transmission on more than one frequency is not
permitted.
If a non-competing station is worked and is unable to
send his full universal locator, his location may be logged
instead. However, for a square to count as a multiplier (see
rule 4), a full 6-character locator must have been received
in at least one contact with a station in the square.
Contacts via repeaters or satellites or using any digital
voice modes (including D-STAR, Fusion and DMR) and data
modes or machine generated modes, such as FT4, FT8,
JT65, PSK31 and RTTY, are not permitted. The use of the
DXCluster, ON4KST chat or similar is limited to setting up
contacts and not for requesting or passing reports, serial
numbers or locators, which must only be exchanged on the
70MHz band.

3. Power: In the low-power section, the output power of
the transmitter or transverter final stage must not exceed
10W PEP. If the equipment in use is capable of a higher
power, the power shall be reduced and measured by
satisfactory means. Stations cannot rely on feeder loss

to meet the T0W power limit. In the open section, stations
may use whatever power they are permitted to use by their
licence conditions.

4. Scoring: Each contact will score one point. The total
number of points gained during the contest will then be
multiplied by the number of different locator squares in
which contacts were made (a square here is the area
defined by the first four characters of the universal
locator).

Example: 52 stations worked in 1081, 1090, 1091, 1092 and
JO01 squares; final score = 52 x 5 = 260.

Only one contact with a given station will count as a
scoring contact, even if it has changed its location, e.g.
gone /M or /P If a duplicate contact is inadvertently made,
it must still be recorded in the log and clearly marked as

a duplicate (not necessary in computer logs submitted by
e-mail).

5. The Log: Logs must contain the following information

for each contact:
(i time (UTC - NOT BST)
(ii) callsign of the station worked (including any /P
suffix)
(iii) report sent

(iv) serial number sent

(v) report received

(vi) serial number received

(vii) locator received (or location).
The preferred form of a log is a computer file in REGTTEST,
Jlog, adi or .edi formats sent by e-mail. This may be
generated by contest logging software such as MINOS or
EI5DI's SDV, provided it contains all the information listed
above. Alternatively, a file in any other suitable format
such as the spreadsheet available on the contest website

[ %EE ﬁEEEEfEEi org uK) or in plain text provided each of
the items above is separated by a separating character
such as a comma or tab are acceptable. Give the file a
name including the station call sign (e.g. gémxl-p.log), and
send as a standard e-mail attachment to

ntries@pwcontest.org.uk

email entries will be acknowledged within eight days. If
there is any problem with your entry, you will be contacted
by email.
Log sheets and covering information sheets for paper-
based entries are available for downloading from the
contest website:

Vi
Vi

6. Entries: The covering information listed below must
be provided with each entry. The preferred method of
submitting this is by the use of the online facility on the
website. Alternatively, the information may be written in
the e-mail message to which the log file is attached. For
entries sent by post, it should be written on a separate
sheet of Ad-sized paper.
The information required for every entry is:
(i) name of the entrant (or of a club etc. in a group
entry as it is to appear in the results table and on the
certificate
(ii) callsign used during the contest including any /P
suffix (e.g. GEMXL/P)
(iif) name and address for correspondence
(iv) location of the station during the contest
(v) full 6-character locator as sent during the contest
(vi) whether single or multi-operator (a single-operator
is an individual who received no assistance from any
person in operating the station, which is either his/
her permanent home station or a portable station
established solely by him/her); if multi-operator, include
a list of operators’ names and callsigns
(vii) a full description of the equipment used, including
transmitted PEP output power
(viii) if you are entering the low-power section and
the transmitting equipment (including any transverter
employed) is capable of more than 10W PEP output, a
description of the methods used (a) to reduce and (b)
measure the output power
(ix) antenna used and the approximate station height in
metres above sea level (ASL)

(x) if you receive or send a report of poor-quality signals
(e.g. wide/splattering), full details of the complaint,
including time, callsign, nature of complaint and actions
taken during the contest to investigate and resolve

(xi) the following declaration must be included in the
e-mail text or written and signed by the entrant: ‘I
confirm that the station was operated within the rules
and spirit of the event and that the information provided
is correct”.

Failure to supply the required information may lead to
loss of points or disqualification.

Entries & Other Information

Entries by e-mail must be sent to
lentries@pwcontest.org.uk|

Paper entries should be sent to: Practical Wireless
Contest, c/o Colin Redwood G6MXL, 53 Woodpecker Drive,
Poole BH17 7SB.

Entries must be received not later than Tuesday 8 October
2024. Late entries will be disallowed.

Any other general comments about the station, the contest
and conditions during it are welcome. Photographs
relating to the operation may also be sent by email. They
may be used for publication in Practical Wireless or on the
contest website.

You will be asked, with your entry, to agree to the holding
and processing of your log and to the publication of the
results.

7. Miscellaneous: When operating portable, obtain
permission from the owner of the land before using the
site. In particular observe any restrictions on access.
Always leave the site clean and tidy, removing all litter.
Observe the Country Code.

8. Poor Signals: Make sure that your transmitting
equipment is properly adjusted and is not radiating a
broad or poor-quality signal, e.g. by over-driving, excessive
speech compression or low voltage supply. On the

other hand, be aware that your receiver may experience
problems due to the numerous strong signals it will

have to handle and that this may lead you to believe that
another station is radiating a poor signal. Before reaching
this conclusion, try heavy attenuation at the received input.
The use of a high-gain RF pre-amplifier is likely to worsen
strong-signal problems so if you do use one, it is best to be
able to switch it off when necessary.

If after making the checks above, you are certain that
another station participating in the PW 70MHz contest

is radiating poor quality signals, please call the station,
giving your callsign, and tell them about the problem. You
cannot expect a station with a poor signal to do something
about it if they are unaware!

If you receive or send a report of poor-quality signals (e.g.
wide/splattering), you must record on the cover sheet

full details of the complaint including time, callsigns of
stations involved, nature of complaint and actions taken
during the contest to investigate and resolve.

9. Adjudication: Points will be deducted for errors in

the information sent or received as shown by the logs.
Unmarked duplicate contacts in paper-based logs

will carry a heavy points penalty. Failure to supply the
complete information required in rule 6 may also lead to
deduction of points. A breach of these rules may lead to
disqualification. In the case of any dispute, the decision of
the adjudicator will be final.
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Review

T
WORK the
WORLD
with DMR

Digital Mobile Radio Explained

By Andrew Barron, ZL3DW

Don Field G3XTT
racticalwirel

while back the RSGB sent me some of
A their current publications for review

and | have been remiss in sitting on
them, but | did want to catch up with great book
reviews we have been receiving from David
Harris.

Anyway, to business. The first three books |
am looking at are all by Andrew Barron ZL3DW.
Andrew came to the attention of UK radio
amateurs a few years ago when he started
writing about various transceivers and his
books became very popular - more readable
and informative in many ways than the
manuals provided by the manufacturers. Since
then, Andrew has branched out into other areas
of the hobby.

These three books have a common theme.
They are all entitled ‘Work the World" and cover,
respectively, D-STAR, DMR and System Fusion.
DMR was the first, published in 2022, the other
two were published last year.

WorktheWorldwithDMR

Let's begin, then, with Work the World with
DMR. Andrew starts by explaining what DMR is
and then goes on to look at the Brandmeister,
DMR+ and TGIF networks. As Andrew explains
early on, and most PWW readers will be aware,
the main problem (challenge!) with DMR is
that it started life as a commercial system and
has had to be adapted for amateur radio use,
but can be somewhat complex to deal with, at
least when setting up your nice shiny new or
ex-commercial DMR set. Part of the challenge
is understanding the various terms used in
DMR such as codeplugs, talk groups and
various worldwide DMR networks. So inevitably
the first chapter focuses on explaining these
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Work the World!

Don reviews some of the excellent books available from the RSGB.

various terms in order to understand what
follows.

After discussing the various networks,
Andrew then goes on to explain how to program
your Radioddity or Anytone radio, these two
being similar as are some other radios which
are also based on the D878 template (don't
ask!). He then goes on to programming TYT
radios, which require a different approach. This
is followed by a short section on using EditCP
(written by Dale Farnsworth) for programming a
whole range of DMR radios.

Once the software is loaded, you need to set
up the radio, so this comes next. Then Andrew
goes on to describe how to find network
information, such as repeaters and hotspots,
again for the various (Brandmeister, DMR+ and
TGIF) networks. He finishes by describing how
you can set up and use your own hotspot, either
by purchasing one of the commercially available
models such as the SharkRF OpenSpot or, and
he devotes quite some space to this, building
your own around a Raspberry Pi and the Pi-Star
software.

The book finishes with a Troubleshooting
section - no doubt useful if you've inadvertently
misunderstood something in the setup process
- and a list of useful internet sites and videos to

“Iwould suggest this
bookisan invaluable
companion to anyone
contemplating jumping
into DMR.”

visit if you need further help and advice.

Allin all, and while I'm no expert | have learned
quite a lot about DMR in my time editing this
magazine, | would suggest this book is an
invaluable companion to anyone contemplating
jumping into DMR, which, it has to be said,
has become a very popular digital voice
mode, offering truly global communication
capabilities.

Work the World with DMR is available from the
RSGB bookshop at £16.99 for non-members and
£14.44 for members:

|https://www.rsgbhshop.org|

WorktheWorldwithD-STAR

D-DTAR (Digital Smart Technology for Amateur
Radio) is quite an old technology nowadays,
having been developed in the late 1990s by

the Japan Amateur Radio League (JARL)
specifically for amateur radio use. Icom was

an early adopter and is generally the company
associated with D-STAR although it doesn’t own
the D-STAR format, which can be used by any
manufacturer.

Andrew Barron starts this book, again, with
a description of the mode and a comparison
between the various digital voice offerings. His
advice (indeed, in all these books) is that your
choice of which digital voice mode to adopt will
largely be dictated by what your amateur radio
friends are using.

Given that there is one D-STAR network, unlike
the three for DMR, Andrew gets straight into
registering your radio and getting started on
using it. He goes on to talk about reflectors,
gateways and modules (yes, each system

Sign up to our FREE email newsletter atfwww.mymagazinesub.co.uk/practical-wirelesd
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has its own terminology!) and, again, using
hotspots, either remote or your own. Because,
as | said earlier, D-STAR is primarily supported
by Icom, Andrew describes throughout the
differences in using various D-STAR functions
across the Icom radios that support the mode,
from handhelds through to base stations such
as the 1C-705 and I1C-9700.

A section discusses the apps that are
available for both Android and Apple devices
to control DR mode linking and unlinking of
reflector or gateway calls. This also leads into
the D-STAR picture mode, which allows you,
for example, to take photos on your phone and
share them over the D-STAR network.

There is quite a long section on configuration
software, which simplifies programming your
D-STAR radio compared with having to do so via
the keypad.

Then a section of using GPS data, for
example, for D-PRS, Icom’s digital equivalent of
APRS (automatic packet reporting system).

Again, there is a section on setting up your
own hotspot, including one that is Pi-Star
based. And again, he finishes with a section on
troubleshooting and a list of internet resources,
including helpful videos.

Work the World with D-STAR is available from
the RSGB bookshop, again at £16.99 for non-
members and £14.44 for members:

System Fusion is the newest of the digital
modes and proprietary to Yaesu. Andrew starts
by talking about the various Yaesu radios that
support System Fusion and also discusses the
confusion, not helped by Yaesu themselves,
over terminology - some radios are labelled

as C4FM (the modulation method Yaesu uses)
without mentioning Fusion at all. Some mention
Wires-X, some don't, but Wires-X is the Yaesu
owned and operated internet-based reflector
system - Wide coverage Internet Repeater
Enhancement System. He talks about Rooms
and Reflectors (terminology again!), their use
and the etiquette involved. The radios come
ready to use (unlike the programming involved
in DMR) but Andrew explains how to update the
firmware as and when, and also goes into some
detail about the technicalities of the C4FM
modulation system.

He then talks about how to use YSF, FCS and
YCS reflectors, all independent of Wires-X
although interconnected with the Wires-X
network. Then onto using Wires-X itself.
Following this is an explanation of how to
use the PDN (portable digital node) and HRI
modes by connecting compatible radios viaa
USB cable to your computer. This leads onto a
discussion of BlueDV and Peanut. BlueDV by
PA7LIM works with all the digital voice modes
to allow access without a radio (although it
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A Radio Amateur In Kyiv

By Volodymyr Gurtowy, USTIGN

needs a DV dongle). Peanut is similar, also by
PA7LIM, but works with an Android phone or a
Windows PC.

The following section discusses available
programming software, GPS locator services
(similar functionality to D-STAR) and setting up
a Fusion hotspot (again, talking at some length
about using Pi-Star).

Then to finish, as in the other books, a
troubleshooting section, and a list of useful
internet resources.

And you won't be surprised to learn that the
book is available from the RSGB at the same
price as the other two.

My thanks to the RSGB for access to these
publications for review. | already had a few of
Andrew’s books (including those covering my
two main transceivers - the Icom 1C-7300 and
IC-7610) and have found them an invaluable
resource. He writes well and has obviously
worked through the subject matter extensively
in his own shack, wrestling with the challenges
of getting things to work! If you are into
digital voice or contemplating doing so, I can
certainly recommend these books as a readable
introduction. The DMR book runs to 220 pages,
the others rather shorter as the subject matter
is somewhat more straightforward.

This book is something quite out of the ordinary
by way of an amateur radio publication.

Written by Volodymyr Gurtovy US7IGN, it is

a day-by-day diary of his experiences as a

radio amateur living in Kyiv during the first

six months following the Russian invasion.
Having left the Crimea with his family after the
earlier 2014 invasion of that part of the country

and relocated in Kyiv, having had to abandon
their house and most of their possessions,
Volodymyr was once again faced with living

in a war zone. He quickly found himself alone,
his wife and family escaping to Poland, but
although radio amateurs in the Ukraine were
closed down the day before the Russian
invasion (now restored to the air waves), he
retained his equipment and was able to listen
not just to amateur radio frequencies but to
the whole panoply of radio, including not just
the local emergency services but also, perhaps
surprisingly, to Russian military aircraft,
communicating in plain language as they came
in on bombing raids and like the.

These War Diaries started out not so much as
abook, but as a series of internet posts, mainly
onlqrz.com]to answer questions that were
coming in from around the world, particularly
from fellow radio amateurs concerned to know
what was going on, and also concerned for his
safety.

The book is very much a tale of the hardships
faced by the author and the Ukrainian people
in general. He finds himself without work but
uses his skills in electronics to repair radios
and amplifiers for friends. His amateur radio
contacts around the world are also a source of
support and friendship, both to him and to his
family exiled in Poland.

Late in 2022 the BBC released a podcast
featuring the author and Thomas K4SWL,
talking about the war and the role of amateur
radio. Sadly it's no longer available on the BBC
website.

Although in diary form, | found the narrative
compelling. This is a relatively short book
(140 pages) and | read it at one sitting. |
rather suspect when the author agreed to its
publication, he was fully expecting the war to
finish late in 2022. Of course, we now know that
not to be the case and see from his[qrz.coml
page that the author has now released a second
volume entitled War Diaries, Stalemate, which |
rather suspect is very much more downbeat in
its expectations of a positive outcome. Time
will tell.

War Diaries, A Radio Amateur in Kyiv is
available from the RSGB for £9.99 or £8.49 to
RSGB members.
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Contact Peter Tankard on

0114 2316321 or Email me at

SHEFFIELD

Bargain Basement
Adverts Cost Just £5

BY EMAIL Firstly email your advert's wording to
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
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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:

Home Construction

Dear Don,

Thanks for an excellent magazine and thanks also
to Steve GOFUW for the construction articles based
around G3RJV's SCD QRP Tranceiver.

I'm currently putting this project together and can't
wait to get it all boxed and on the air!

I think PW has a good range of interesting arti-
cles for most amateurs, but | am particularly keen
on constructional stuff and am very pleased to see
quite a lot of this in recent issues.

Brilliant read, keep up the good work!

Guy Howard MOISK
Kettering, Northamptonshire

(Editor's comment: Thanks Guy, very good luck with
making the QRP rig work. It can be hard for us to

find decent constructional projects nowadays, so |
am very grateful for Steve GOFUW putting this one
together. He is experienced, uses readily available
components, writes well and generally the project
should be very buildable (if there is such a word!).
Too often constructors, understandably, throw some-
thing together from their junk box’ and although

it might be a great addition to their shack, is not in
any way repeatable. For those who are thinking of
offering a construction project - keep notes, use
components that can be sourced easily, take photo-
graphs as the project progresses and, ideally, have
PCBs available or at least Gerber files so readers can
source their own. As for the writing, we can help if
your notes are good enough.)

2m Activity

Dear Don,

We are on our last full day of a week long holiday in
North Devon. As | knew my wife and | would include
avisit to Dartmoor National Park, | also chucked my
Yaesu VX-6 into the rucksack. After getting to the
top of Haytor rock | thought I'd give 2m a go.

Not surprisingly the take-off for VHF/UHF radio
here is fantastic. Strangely, | heard absolutely noth-
ing on the FM calling frequency and apart from
APRS pings on 144.800MHz, absolutely nothing
else.

I tried a few CQ calls and had a very brief chat with
one fellow radio amateur and that was it. I've left the
rig in the car switched on for the whole journey from
Shrewsbury to North Devon, and switched on whilst
driving around here for the last week. The only traf-
fic | heard was a very brief, and | thought, bad tem-
pered QSO on the calling channel in the Bristol area.

Back home I'm halfway through the considerable
expense of installing a mast, rotator and antennas
for VHF/UHF. Now | am seriously wondering why I'm
bothering.

The modern mobile phone service really does
have a lot to answer for, | suspect. It's an absolute
godsend in many ways but | fear it's killed VHF/UHF
simplex and repeater use stone dead.

I have also tried multiple CQ calls whilst out in
the car, all to no avail. I really don't know if there’s
a ‘quick fix' to this appalling lack of use. | appreci-
ate the efforts made to keep interest going like the
RSGB 2m contest each month and the efforts of
145 Alive.

Perhaps the RSGB can look at making this a major
and vitally important issue before OFCOM succumb
to commercial pressures and auction off our 2m al-
location?

Richard White GGNFE
Shrewsbury

(Editor's comment: Thanks Richard. Yes, the days

of wall-to-wall 2m activity are, sadly, long gone. Any
remaining day-to-day activity seems to be on FT8
(using just a single channel). As you say, 145 Alive is
doing good work, but that's only occasional and, yes,
the RSGB monthly 2m event attracts lots of interest
so there are certainly folk out there with decent 2m
setups. It's a pity there isn't more happening on the
band - there seem to be lots of handhelds sold, so
why aren't they being used?)

CQmag&bamboocaneantennas
Dear Don,

I guess like me, many other people (I stopped sub-
scribing to CQ mag three or four years ago) may not
have been overly surprised to learn that this once
iconic US ham radio magazine could be ceasing
publication.

Until | pulled the plug on CQ mag, I'd been reading
it for about 40 years or so (I still have some ancient
issues knocking about). | subscribed to it for about
15 years. Of course, CQ mag, was/is predominantly
aradio sport (contesting) based magazine, cater-
ing for those who eat, sleep and drink radio sport
activities. So, it was liberally sprinkled with who
worked whom statistics. But because radio sport
has never been one of my favourite go-to pastimes,

for me, subscribing to a magazine that contains sev-

eral pages filled with who worked whom info every
month is definitely not my cup of tea. I'd rather sit in
atub filled with ice-cold water for a whole day, than

wade through that. However, putting that criticism
to one side, CQ mag did publish many other things
that fulfilled my exacting expectations.

Sadly, in my opinion, during recent times the con-
tentin CQ began to lack a buzz. Far too much em-
phasis was placed on pleasing those with their on-
going aspirations of HF operating celebrity status.
QST began a similar trajectory too. (Mentioning QST,
I got the impression that this ham mag was on a
mission to outdo everyone else within the ham radio
publication arena with its sometimes outrageously
written technical articles on this or that subject. I no
longer wanted to subscribe to QST nor, to its ARRL
narrative). | felt that it had gotten far too big for its
boots. There were other editorial decisions | dis-
liked as well. Consequently, | decided to dump that
mag too.

So, as mentioned, it was no surprise to find out
that CQ mag might be ceasing publication. | say
might, as finance is apparently being sought to res-
cue it from oblivion? Hopefully, a saviour will be
found. As Don points out, no wonder that the RSGB
is being inundated with US ham subscriptions. What
is more worrying, is why a country with such a large
ham radio community as the US cannot, it seems,
support another ham radio publication other than
QST? So how lucky we are here in the UK to still have
two. One available on a newsagent's shelf and one
not, Practical Wireless and RadCom.

Oh, as I'm an unapologetic fan of using cheap
bamboo poles for antennas, G4USI's Moxon beam
was a mild revelation. Why I'd never thought about
putting together a Moxon beam using bhamboo poles
is amystery? When | get time, I'll sling one together.
In passing, | knocked up a beam antenna for 10m
a few weeks ago - yep, using bamboo poles. First
contact was a bloke in Elora, Canada. The second,
alucky chap sat out on his sun laden veranda in
Kissimmee, Florida. A third, a wintery outpost some-
where in the 49th state of America, Alaska.

Ray Howes G40WY/G6AUW
Weymouth

(Editor's comment: | guess the problem, Ray, is that
most new amateurs are happy to source information
from the internet. But in my view, there’s still nothing
like having a magazine offering a wide range of in-
formation and ideas, covering topics that the reader
may never have thought of looking up, which can be
both inspiring and entertaining. | suspect also, in
CQ's case, that they spent far too long in expensive
premises in New York and, reputedly, their admin of-
ten left something to desired. )

Buy back issues and archive CDs atwww.mymagazinesub.co.uk/practical-wireless|
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Rallies & Events

All information published here reflects the situation up to and including 22nd
July 2024. Readers are advised to always check with the organisers of any rally
or event before setting out for a visit. To get your event on this list, email the full

details, as early as possible, to:[practi

18 August
WESTMANCHESTER RADIO CLUB RED ROSE SUM-

Doors open 10am.
[rally@wmre. co.uklor

RUGBY AMATEUR TRANSMITTING SOCIETY ANNUAL
RADIO RALLY: Princethorpe College, Princethorpe, Rugby,
CV239PY. Admission £4 Per Person. Pitches: pre-booked
£15,onthe day £20. NGR: SP395710, Lat/Long: 52.336N
01.421W, Open 10AM-4PM, 8:00 for sellers

Steve. GBLYB 9: 07956 855816

Email rally@rugbyats.co.uk

25 August

TORBAY ANNUAL COMMUNICATIONS FAIR: Newton
Abbot Racecourse, TQ12 3AF. Doors open at 10am. Indoor
eventwith free parking, bring and buy, RSGB book stall and
catering on site.

Pete GAVTO: 018033864528

Mike G1TUU: 01803557941

Email

1September
TELFORD HAMFEST: Harper Adams University near Tel-
ford TF10 8NB. Doors open 10:15am. Admission £5 (Chil-

MERRALLY : St Josephs Hall, Mather Lane, Leigh WN7 2PJ.

irel Ynersgr .co.uk

drenuptoage 16 free). Easy travel access, unlimited free park-
ing and catering on site and we have anew larger sports hall
forthe 2024 Hamfest -~ more room, more tables, more space
between the tables and more tables outside. RSGB Bookstall,
bring and buy and G-QRP Convention.

John, MOJZH: hamfest@tdars.org.uki

LD (13 Or( ord

8 September

CAISTERLIFEBOATRADIO RALLY: Caister Lifeboat station,
Caisteron Sea, NR30 5DJ. Entrance via carpark on Beach Rd.
Raffle, onsite cafe, gift shop, museum. Free entry, open 9am-
2pm (8am for sellers). Inside tables £10 each, outside £5 each.

Zane M1BFI{mTbfi@outlook.com
07711214790

21/22 September

EASTMIDLANDS HAM & ELECTRONICS RALLY: Becking-
ham Village Hall, Southfield Lane, Doncaster DN10 4FX. Al-
though the venue has a Doncaster postcode, please note that
itisin fact very close to Gainsborough and well connnected to
road networks. We invite traders, special interest group exhibi-
tors and visitors with an interestin any aspect of radio - whether
amateur, CB, PMR, Meshtastic orin computers and electronics
toattend and make this a fantastic weekend! As this will be a
2-day event, we are offering overnight camping on Friday (20th
September) and Saturday (21st September), and a Saturday

evening barbecue. Refreshments are available on both days.
Strictly no dogs (except assistance dogs) allowed at this
venue. Doors open forvisitors: Saturday 9.30 am until 4 pm,
disabled 9.15am; Sunday 9.30 am until 12 pm (noon) disabled
9.15am. Admission: £3 per person per day Doors open for
traders: 7 am, floor and walkways to be clear by 9am; inside
tables £10 per day pertable; outside pitches £8 per day (boot
sale, tables NOT supplied) Overnight camping is available Fri-
day 2pmtill Sunday 2pm, £10 per night, toilets and showers
provided. Thereis an onsite bar which will be open for these
times only: Friday 6pm-10pm (for overnight campers only),
Saturday 2pm - 4pm (all visitors) and 6 pm-10 pm (for over-

night campers only).

John or Chris: 07767 146574 / 07579 775717
http://www.g0raf.co.uk/rall

22 September

9THRADIO & ELECTRONICS RALLY: The Campus Commu-
nity Centre, Worle, Weston super Mare BS24 7DX. Organised
by Weston-Super-Mare Radio Society. Admission: £3. Open-
ingtimes: 10am-12.30 pm.

|westonradiosociety@gmail.coml

27/28 September

THENATIONAL HAMFEST: Newark Showground. NG24
2NY. Main gate opens at 0930 for admission to the flea market
and 1000 for the main hall. See also this month’s News pages.

|_www.nationalhamfest.org.uk|

6 October

49THWELSH RADIO RALLY: Llanwern High School. Har-
tridge Farm Rd, Newport NP18 2YE. Easy access from the

M4 J24. Then follow the A48 to Newport. At 1stroundabout
straight on, 2nd roundabout first off. Up a winding hill and take
the first left to Llanwern High School.

| https://www.qw6égw.co.uk|

Next Month

RADIO AND MAPS - MAPPING RADIO: Georg Wiessala looks at the overlaps between mapping and radio.

IN THE EYE OF THE ‘GANNON STORM': The magnetic storm that sent northern lights all the way down to North
Africa from 10 May 2024. It also affected HF communications. Nils Schiffhauer DK8OK investigates.

ANOTHER TUTORIAL: Chris Murphy MOHLS brings back Jeff and Natalie to discuss electromagnetism.
REVIEWED, THE KSGER T12 SOLDERING IRON: Michael Jones GW7BBY/GB2MOP Takes a look at an example of

amodem soldering iron.

BANDPASS FILTERS: Tony Jones G7ETW returns with a look at bandpass filters.
AMATEUR RADIO AND THE DISABLED: Geoff Theashy G8BMI discusses the sorts of aids that are available to

enable radio amateurs to continue enjoying the hobby as they face the rigours of disability and old age.

There are your other regular columns too, including HF Highlights, World of VHF, Data Modes, Antennas,

Reviews, What Next, The Morse Mode and Amateur Radio on a Budget plus your Letters and the latest News.
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Available to Order

All issues of Practical Wireless published from selected
years are now available on a handy CD-ROM.

Available from just £23.99

To order visit
www.bit.ly/pawi_archive23
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Carries the Yaesu genes for true RF performance

W SDR circuit emphasizes Receiving Performance

B Powerful RF Front-End & Low Noise Oscillator
Enable Phenomenal Multi-Signal Receiving
Characteristics*

*RMDR : 113dB+ *BDR: 127dB+
*3rdIMDR : 102dB+ - TXPhase Noise . —143dBc/Hz

B Band-Pass-Filters dedicated for the amateur bands
to eliminate out-of-band unwanted signals

M Built-in High-speed Automatic antenna tuner
M Effective QRM rejection by Dual-core DSP

*Multi-signal receiving characteristic: 14MHz band/2kHz separation
*TX Phase Noise: 100W, CW mode

FT-710 AESS
* Includes External Speaker SP-40

FT-710 Field

* Includes Carrying Belt

B AESS (Acoustic Enhanced Speaker System)
with SP-40 speaker to create High-fidelity
audio output

B 3DSS, real-time 3-Dimentional Spectrum Stream
presentation

m High Resolution 4.3-inch TFT Colour Touch Panel
Display

B VMI(VFO Mode Indicator) shows the current
operating mode

M “PRESET” Mode functions most suitable for
FT8 operation

B Equipped with the External Display terminal
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HF/SOMHz 100W SDR TRANSCEIVER w/ SP-40

FT-770 Aess

Acoustic Enhanced Speaker System

HF/SOMHz 100W SDR TRANSCEIVER

FT-770 Fzeld

YAFRESU YAESU UK Ltd
— = Unit 4, Concorde Park, Concorde Way, Segensworth North,
Radio for Professionals Fareham, Hampshire PO15 5FG

[ For the latest Yaesu News , visit us on the internet at www.yaesu.co.uk |

Specifications subject to change without notice. Some accessories and/or options may only be standard in some areas.
Check with your local Yaesu Dealer for specific details.




