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Keviines

although I did put in a token appearance in

the ARRL 10m Contest. | made just over 100
QS0s on SSB, working across as far as Arizona.
I must say, it was a pleasure to hear the band
open again to the USA after what seems to have
been an extended sunspot minimum. When it's
in good shape, the 10m band can't be beaten.
I recall, before | was licensed, sometime in the
mid-60s, listening on an AR88 in the school’s
Combined Cadet Force ‘shack’ to US stations on
10m AM, tuning the band for callers! And they
were loud, too. And | also recall, in the early 80s,
converting a damaged TA33 triband Yagi into a
3-element monoband beam for the 10m band,
putting it on top of a 20ft scaffold pole pointed
towards the USA, and having a ball. Let’s hope
we see similar conditions returning over the
next few years. | do remember a comment
by the HF columnist in Short Wave Magazine
many years ago to the effect that 10m was a
‘gimmick’ band, insofar as, when it was open,
you could work the world with low power and
a piece of wet string. If that's a gimmick, bring
iton!

I haven't done much operating of late

Welcome

A warm welcome to readers who have joined
us from RadioUser magazine. | do hope that
you find enough in our pages to maintain your
interest and | am always ready and willing

to hear from you about the topics you would
like to see included. Several authors from RU
have agreed to contribute but | really need to
know which areas of hobby radio are of most
relevance to you.

Personally, | started my journey into radio
through listening to the pirate radio stations
in the 60s, moving on to general shortwave
and medium wave broadcast DXing. But there
are many other aspects to the hobby such as,
nowadays, tiny transmitters carried aloft on
high-altitude balloons, CubeSats of various
genres and much more, including, of course,
various means of linking radios to the internet.
Do feel free to write, my email address appears
close to the front of every issue.

Home Construction

In my early days in the hobby | build a Codar
Mini Clipper one-valve regenerative receiver
and, later, a Lafayette KT-340 9-valve general
coverage receiver. What they had in common
was that they were kits - they came with all the
metalwork, and a few bags of components. |
did that because I really wasn't confident about
‘chassis bashing’. Transistors changed all that.

One of my first transistor projects was a super-
regenerative received for the 2m and aircraft
bands built, if | remember correctly, on a wooden
baseboard. Over the years | built several other
projects, both from Heathkit (such as an HW-17
2m transceiver) and from parts. And a lot of fun
it was too. But nowadays, | must admit, almost
all my gear is commercial, because it simply
isn't possible to achieve the same performance
from homebrew (unless you are a very talented
engineer indeed).

What this means for PW, unfortunately, is that
| see fewer and fewer constructional projects
coming our way, and have to rely on just one or
two authors who still indulge. But | suspect there
are actually many more of you who are building
stuff and it's encouraging, for example, to read
about the formation of the Southeast Builders
Club (see News pages, p.8). Construction can
take many and varied forms nowadays. | well
remember a construction evening at the Reading
Club where projects ranged from a Morse key
(made in the member’s workshop, with milling
machine and lathe) to a 40m WSPR system based
on off-the-shelf modules knitted together with
home written software. Talking about which,
Arduino-based projects always go down well with
PW readers.

All of which is a roundabout way to seek out
projects for publication. | can help you put the
words together if need be. But do photograph
your project at various stages of construction
and keep notes. And what we pay for the article,
while modest, may just cover the cost of your next
project! PW

DonField G3XTT
Editor, Practical Wireless Magazine

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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News

Newsdesk

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

Midland EK35 Emergency
Radio Lifesaving Kit

Recently introduced by Midland for people who may be off the beaten track. The EK35 Emergency Radio
Kit comprises two Midland XT30 PMR446 licence-free walkie-talkies with rechargeable batteries, an
ER300 combined portable radio, atorch, an emergency dynamo crank handle power pack, plus a set of four
thermal blankets. The complete kit sells for £119.95.
www.nevadaradio.co.uk/product/ek35-emergency-kit

Hustler CB Aerials

Nevada carries fourmodels of Hustler CB Aerials:
Theserepresent superb performance froma
trusted US manufacturer. They are the F62B, F60B,
F4B,and F3B.

https://tinyurl.com/395yttaw

Counterfeit Icom

ICOM has reported seeing counterfeit copies

of lcomradios available online, with some also
arrivinginthe UK to unsuspecting buyers. These
copies look like genuine Icom radios but, when ex-
amined more closely, are not and are significantly
inferiorin both quality and performance. Several
buyers have contacted ICOM, believing they had
purchased - and were receiving - agenuine ICOM
product. Onarrival,itturned outthat the radios had
anincorrect UK channel set, some channels were
missing; and, in some cases, buttons were not
functioning as expected. Most, if not all, of these
counterfeit products, are found online; com-
pared to genuineradios, they are priced very low.
However,what might seem like a bargain oragreat
purchase, may soon become adisappointment
and could affecthow you use your radio, as well
asyourownand others’ safety. If you are unsure,
askthe sellerforaserial numberin advance of
purchasing and call the ICOM customer service
teaminyourregion.
https://tinyurl.com/3auarknd

VOLUNTEERS NEEDED FORTHEEXAMS AND
SYLLABUSREVIEW GROUP (ERSG): The RSGB
arelooking for additional members for the Ex-
amsand Syllabus Review Group (ESRG), formerly
known as the Exams Group (EG). Membership

of the Group now includes places for club tutors
who hold aFullamateurradio licence and have
taughtthe Full Syllabus for at least twoyears. To
make an application orto find out more, email
the Examination Standards Committee Chair at:
https://esc.chair@rsgb.org.uk

Applications should include a brief description
of your relevant experience professionally and/

or in an amateur radio training capacity. Further
information about the group, including its
terms of reference and membership, at:
https://rsgb.org/esrg

has a club, why not see if they would like to
be included in the online list - please send
details to

comms@rsgb.org.uk

RSGBLAUNCHES SCHOOL ZONE: Following
the success of University Corner, the RSGB's on-
line list of universities with amateurradio clubs,
the Society has launched School Zone:
www.rsgb.org/school-zone

This brings together details of schools and col-
leges that have an active amateur radio club.

If you have links with a school or college that

146/147MHZ NOV EXTENSION: Ofcom

has agreed to the RSGB request to extend

the 146/147MHz NoV for a furtheryear. Itis
available onanon-interference basis and the
NoV s subject to a 30-day notice period of
change orwithdrawal. Full licence holders can
apply forthe 146/147MHz NoV at:
https://rsgh.org/nov

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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Moonraker & Steepletone

Moonrakeris proud to be back and offering some Steepletone products. Moonraker first dealt
with this company backin 1972, ‘in the good old CB days’, as some may say. Now the 2nd and 3rd
generations of the family are at the helm and are running the business. Two new receivers are now in
stock: The Steepletone MBR1051 7-Band Portable and SAB2019 14-Band Portable Receivers. The
SAB2019is advertised with the following features:

+ High Sensitivity Multi-Use World Receiver « FM/AIR/MW/SW1-11; PLL Circuit

+ Multi-Uses Rotary control for Volume, Tuning * Pre-programable stations; 4.5V DC Input Socket
+Headphone Socket for private listening (headphones not supplied)

- Stereo FM through Headphones - Seven-section telescopic aerial (53cm)

+ DirectKey Frequency Input « LED Back Light; Carrying Strap

- Powered by 3 x AA Batteries (not supplied) - PU Travel Pouch; Colour: black

+90 Min Sleep Function; Clock; Alarm Function; 30 Pre-sets per Band

+ Dimensions: approx. 88mm (H) x 144mm (W) x30mm (D)

https://tinyurl.com/y73n8pjn
https:/tinyurl.com/2s4x6hdk
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By Gayle Van Horn
Winter 2022-23 Edition

SOR BUYER'S GUIDE | FREQUENCY LISTINGS | AND MORE!

New Publications

Global Radio Guide

(19th Edition, Winter 2022-23)

With tensions between Taiwan and China on
therise, and with the Russian-Ukrainian war
raging on, radio hobbyists are following the
latest news from the front lines using Short
Wave broadcasts and various other radio
services. You can hear theseinternational
eventslike the pros do, butyou willneed an
accurate and comprehensive global radio
guide toknow where and whento tunein
tothe action. Thatis where you can count
on Gayle VanHorn W4GVH's Amazon
bestselling Global Radio Guide, asithas all
of the details you need to catch up with the
latest fromthese and other hotspots around
theworld.

Asone of the only remaining publications
available withinternational broadcast
frequencies and schedules, the Global
Radio Guide (GRG) puts everything aradio
enthusiast needs tonavigate the actionright
intotheirhands. The price for this latest
edition - subtitled ‘Troubled Waters’- is
US$8.99.

www.teakpublishing.com

Jahrbuch fiir den Funkamateur 2023
(HamRadio Operator's Annual) of the DARC
isnow available, in easy German. It offers
awealth of amateurradio information for
whichyouwill need little ornolanguage
knowledge.

verlag@darcverlag.de

https://darcverlag.de
\_

J

Read more radio news

and reviews at www.radioenthusiast.co.uk/news
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New Publications

Radioworld (USA; December 2022):
https://tinyurl.com/3skyj97v

GEO Quarterly

The Decemberissue of the Group for Earth
Observation (GEO) Quarterly Newsletter is
now available for download from:
https://tinyurl.com/39f8frew

UK Airband Frequency Guide 2023

Rick King's practical UKAFG (UK Airband
Frequency Guide) 2023 is a printed, ring-
bound, book. Itincludes free UKAFG website
accessto frequency updates, civil and
military callsigns and maps until the 1 Jan
2024.Key features: 8.33kHz conversion;
AirDisplay Frequencies * Airports Ato Z;
Civil and Military - Common Frequencies;
Dimensions: 16x Tcmx21cm « Frequency/
Channellist; HF VHF UHF - Squawk codes;
UKATC and high-level European

Available from Moonraker.
https:/tinyurl.com/5zreye3e
https://tinyurl.com/5xesjp6v

K9YATelegraph (USA)
TheK9YATelegraphis distributed asan
Adobe PDFfile. Since 2004, the Robert

F. Heytow Memorial Radio Club has
published its general interest amateur
radio e-zine, read by amateurs in more
than 100 countries. To subscribe visit the
link below and click on the top menu ‘K9YA
TELEGRAPH'then select ‘Subscribe’. You
may also access substantial information via
backissuesthere.

www.k9ya.org

Radio Kurier 12/2022

Thelatestissue from our German radio
friends is available formembers now:
https:/www.addx.de

J

New at ML&S: MyDel Mini
Handheld FM Transceiver

The MyDel G63 UHF (400-480MHz) Mini Handheld FM Transceiver with Type-C USB charging
facility is suitable for use with both the amateur radio UHF and the Ofcom simple business
licences. ML&S can programto the UHF frequency allocated to you for a small fee. This transceiver
isadvertised as agreat option for schools and colleges as classroom radios, health and safety

support, and construction site comms.
https://tinyurl.com/bdzpfvjr

SOUTHEASTBUILDERS CLUB UPDATE:In
July2022 it wasreported that Eric MOREQ and
Graham G4NMD were proposing aregional hub
formakers and home brewers of radio related
projects. The first meeting was held in Septem-
ber2022 and was attended by ten people witha
furtherten expressing interest by e-mail. After
sharing their vision about a co-operative ap-
proach to making, and learning, inradiorelated
activity, including pooling of knowledge, test
equipmentand books the assembled group were
asked what they would like out of such a group.
Out of that discussion came a variety of topics
from constructiontechniquesincluding kits and
‘from scratch’ builds through understanding test
equipment, microcontrollersinthe shackand on
to specialistmodes and wider-than-amateurre-
lated topics such as LoRa. The overriding factor
was thatthe group wasto be practice based.
The group metagainin October with more mem-
bers and because of the discussions around
construction and SMD at the first meeting, and
totestthe venue asaplace for hot soldering
irons, they offered the opportunity to undertake
construction of a20W SMD dummy load as sold
by KANGA UK. This proved a great success as
the novices were supported by the ‘old-hands’

and completed dummy loads were produced.
Testingdummy loads and questions of imped-
anceand network analysis led to November’s
meeting being about VNAs and nanoVNAs and
theirusefulnessinterms of understanding what
ismeasured and what limitations they may have.
Afterashorttalk by Andy G4XYW the group
engaged in practical ‘shackrelated’ experiments
withanumber of VNAs brought along onthe
evening. Thisreinforced theintended format of
very short talks and a highly practical element to
themeetings.

Asthere seemstobe acore of around 15-20
‘members’,the November meeting agreed with
the small steering group that the clubwas viable
andthatitwould be known as Surrey Electronic
Maker and Radio Club (SEMARC) and to that end
have adopted a constitution and agreed subs for
thecomingyear. Furthertothis the clubintends
toapplytobe an affiliate of the RSGB.

From January 2023 the club will meet on the third
Wednesday of the month 1930-2130 at Grafham
Room, Horsham Road, Grafham GU50LJ.

The what3words address forthe clubiis:
[ihiring.hedgehog.prayers
https://w3w.co/hiring.hedgehog.prayers
hamradiobuilders@gmail.com

Sign up to our FREE emalil newsletter at www.radioenthusiast.co.uk
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HISTORICBELLLABSHORN ANTENNA AT
RISK): Citizens for Informed Land Use, Preserve
Holmdel and others arerallying to preserve the
Bell LabsHorn Antenna, which they sayis threat-
enedif the 43-acre site it stands onis reclassi-
fied forresidential development. The property
at791 Holmdel Road ishometo the Bell Labs
Horn Antenna, once used by Bell Labs scientists
Robert Wilson, who still lives inthe township,
and Arno Penzias, to study microwave radiation
from beyond the Milky Way, the organisation
says. Thessiteis also described by the group “as
the highest pointin Monmouth County, providing
remarkable views of Raritan Bay and Manhattan.”
The scientists’research, ‘confirmed evidence of
the Big Bang Theory as the origin of the universe
and earned both men a Nobel Prize in Physics in
1978,"theland use group said in anews release.
Buton 22 Nov. 2022, the Township Committee
approved aresolution directing the Planning
Board to study whether the former Nokia site in
the Crawford Hill section of Holmdel - the site of
the Horn Antenna - should be reclassified asan
‘areain need of redevelopment’.

AMPLITUDEMODULATION AMATEURRADIO
SOCIETY (AMARS):The AM Amateur Radio
Societywas formedin2021. It has grown stead-
ily since. The society held its AGM at the end of
September 2022. Thatwas an opportunity to an-
nouncea full programme of events for the year
ahead. AMARS is avirtual club and its meetings
are held on Zoom. These regular get-togethers
are attended by members fromacross the UK, as
well asthosein Europe and USA. The society has
members with aninterestin older AM equip-
ment, including severalmembers of VMARS,
forexample. Thenthere are those enjoying AM
performance of modernrigs, some of them new
tothemode. And some have their sights seton
modern designs and homebrew.

In January 2023 the society launched its news-
sheet, Full Carrier. This regular publication will
include details of all up-coming events, includ-
ingregularmeetings and AMARS on-air activi-
ties. Already scheduled for 2023, AMARS has:
27 January: Emergency - Public Safety Com-
munication Past & Present

24 February: One Man DXpeditionsinthe
Pacific,atalk by ZL1BQD

31March: Vertical Antenna Arrays, presented by
John Gendron NJ4Z

28 April: MWONWM presents Auntie’s War - the
BBC1939-1945

20 May: Taking a Broadcast Transmitter Home
with You! Anintriguing talk by Philip Neidlinger
KA4KOE

18-19. February 2023 The first AM QSO Party
Operating Event

22 April: 60 metre Day

Contact Simon Taylor MWONWM at
m3set@yahoo.co.uk

CENTRALRADIO AMATEUR CIRCLE/
MARCONIRADIO CIRCLE (MALTA), MALTA
OPERATION 2023: The Marconi Radio Circle
and Central Radio Amateur Circle will be setting
upajoin stationin Imtarfa Malta for five daysin
October 2023 (2nd to 6th).

Thetwo clubs will sort out the day to day running
of the station. Thisis opento any full licensed
amateur with apassport. Sorry butyouneed a
fulllicence to operatein Malta.

Operators from the UK will need to sort their own
transportand hotelsin Malta. Allyou need for
Malta atthe momentis a current passport, there
arecurrently norestrictions ontravel, but people
areadvised to keep an eye on the situationin
caseanythingchanges.

Depending onairline, flights are from around
£50 each way. Depending on what people want
the hotel cost s typically from around £150 per
person forjustbed and breakfast. There will be
asmall charge of 25 Euros each. Thisisto cover
therunning cost of the station such as electric-
ity, water and drinks.

There will be arota for peopleto choose when
they want to operate the station. No one will be
expected tooperate all the time. There should be
enoughtime for people to have agood explore of
theisland andits culture.

Times of operation will be between 1000 and
1700, with the option of alate night if required.
Anyone wishing to take part can contact the au-
thorviaemail to start with and he will send more
information asandwhenitis available:
radio-circle@live.co.uk

DATES ANNOUNCED FORRADIODAYS
IRELAND 2023:Learning Waves and the IBI
have announced the return of Radiodays
Ireland 2023. The two-day event will take place
on16and 17 February 2023 at the Gibson Hotel
in Dublin, three years after the last gathering.
Itis supported by the BAl and IMRO, and full
details of the sessions and schedule will be
released overthe coming weeks. Thelast
Radiodays Ireland event took placein 2020
shortly beforerestrictions on events were
introduced due to the coronavirus pandemic

LOCALBBC RADIO SHARING PROPOSALS:
BBC Director of Nations Rhodri Talfan Davies
and BBC Director of England Jason Horton
have defendedrecent proposals toreduce
the number of local programmes on Local
BBC Radio. Appearingin front of the Digital,
Culture, Media and Sport Committee, the two
Directors answered questions about the plans
tointroduce regional programmes on 39 local
stations outside of the weekday 6am to 2pm
slots.

During the two-hour session, which can be
viewed online (URL below), several pertinent
topics wereraised, including Rhodri Talfan
Davies's salary, pointing out thatitis ten
times what the average journalistonaBBC
local radio stationis earning - a sore subject
whenbosses say thereisn’tany more money
available.

https://tinyurl.com/yf2zpksd
https://tinyurl.com/vjcfnfmw

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Richard Constantine G3UGF
practicalwireless@warnersgroup.co.uk

confused when the latest portable antenna

arrived for review, direct from China. The
legend on the small zip around, compact,
‘handbag’ sported the embroidered legend of
JPC-7. The antenna inside was in fact the JPC-12
a ground mounted, 100W maximum vertical.

The confusion didn't stop there, the component
parts looked to be too small to provide a decent
sized, meaningful antenna and only weighed
around 1.4kg in total. To add to the confusion the
foreign language handbook wasn't in Mandarin
or Cantonese ..not that | can read either. |
discovered later with the help of a friend, that it
was written in basic every day keyboard Chinese.

Translation efforts proved very limited, as my
friend from Hong Kong doesn’t understand any
technical terms. The handbook is cunningly

I must confess to being more than a little

designed for more than one model of antenna. It's

difficult when you don't understand Chinese and
don't understand that to read about either of the
two models, you simply turn the book over and
start reading from the other end.

IfAllElseFails...

Despite my maxim ‘If all else fails read the
handbook’, it was relatively simple to assemble
the antenna without it. | was staggered to
discover that from small beginnings it turned out
to be twice my height, quite impressive.

Just for fun | later timed the assembly from
opening the bag, planting the antenna and
plugging in the coaxial cable (not included).

My record was 4 mins 26 seconds, against the
handbook quote of 3 minutes. Resonating and
matching certainly takes more time.

I've experienced many mobile and compact
antennas over the years and way back reviewed
the original Buddipole, when it was still available
as an online DIY project. The concept of this
antenna is much like the single-ended Bud-Stick
that was produced later. Mast sections of the
standard Buddipole are 55¢cm each and their Mini
version reduced to 28cm. This compares to the
JPC masts at 35cm.

Looking through the package | recalled my ba-
sic physics and the sage advice of the Old Timers
of my boyhood radio club. Experience has taught
me that the junction of dissimilar metals is not
a good idea unless you're deliberately looking
to create a high resistance or a diode effect.
Such things weather badly and must be kept very
clean. This antenna uses 10mm studding bolts
and brass alloy threaded sockets. There's plated
stainless, plated steel, manganese steel, alumin-
ium and more. Engineering wise, the metal parts
are of a good standard and fit together extremely
well on the flush faces

Of course, it's a portable antenna and realisti-
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The]PC-12

Vertical Antenna

Richard Constantine G3UGF takes an in-depth look at
this range of new portable antennas from China.

cally unsuitable for anything other than a tempo-

rary setup as it stands. Never throw it back in its
bag and forget it, when it's been out in the won-
derful wet British weather.

Fromthe Ground Up

Starting from the ground up literally, the 25cm
earth spike is curiously light in weight, but of
course this is a portable antenna so weight or

lack of it, is important. Part of it isn't electroplat-

ed so as to give better contact with the ground.
| quickly realised not to hammer it into the

ground to prevent damaging the exposed thread.

Perhaps a flush socket design as against an ex-
posed thread would have been better. | discov-
ered the best way to achieve areasonable result
was to attach the base-connector unit and/or the
first of the four anodised alloy tubes and push
down hard. Alternatively, to use a rubber tent peg
hammer on the socket end of a tube and not the
exposed ground spike thread.

It's worth noting for those like me that enjoy
mixing and matching various antenna parts from
different systems, in the vain hope of achiev-
ing the ‘holy grail’ of compact antennas, that this
antenna is not compatible with others. It uses

gn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Photo 1: QRP on the Yorkshire Wolds. Photo 2:
JPC-12 outdoors. Photo 3: Coil close up. Photo
4: ARRL Antenna Handbook 1964 (Reproduced by
kind permission of ARRL, copyright retained.)

a 10mm thread system and not the ubiquitous
American, 3/8th UNC threaded antenna parts and
mounts we came to know in the CB boom.

However, if you want to make up other mounts
or play around, 10mm threaded bar and bolts are
common fare at the local DIY emporiums. A mir-
ror mount type bracket or G clamp with a 10mm
bolt spring easily to mind

Attaching the loading coil section is straight-
forward, so too is the 2.5m, ten section, stainless
telescopic whip. | was concerned that the com-
bined weight of these two components at around
280 grams would make the antenna unstable.
However, in round terms it's balanced out by the
weight of the base connector unit that feels heavy
on first handling. | can't decide whether thisis a
happy accident or good design.

The complete assembly is reasonably stable
and certainly unobtrusive for a typical campsite.
For hill topping, carrying some ground pegs and
para cord is advisable as the coil/whip assembly
certainly attracts some windage.

The package includes a single counterpoise
made from ten-strand ribbon cable. It attaches
by means of a ring connector between the ground
stake and the base/connector tube. Unlike the
thin, separate, spaghetti wires provided with
some other portable antennas, it's one single
strip 2.64m in length and 1.2cm wide. The hand-
book says it's 10m.

Perhaps lost in translation it actually means it's
a quarter wavelength on the 10m band and there-
fore harmonically related only to the non -WARC
bands. That said, when on the ground the single
counterpoise that's incidentally handling 50% of
the RF, becomes de-tuned anyway. This means its
length isn't that critical. | was tempted to split the
wire but vowed to make more like it for better re-
sults. Attaching more wires with a similar surface
area at this point does improve things and can
make matching easier on favourite bands but has
not much effect on expanding the narrow band-
width of the system. With a single wire counter-
poise, carry acompass. It can help to point the RF
towards a favoured direction.

This proved great for directing my signal to PY
on 15 metres, or was it just that band conditions
improved a little bit after | moved the wire, some-
thing to play with?

Note to self: Must make more grey counter-
poise wires, not as garish as other colours or as
discreet on a campsite as my green ones and less
of a trip hazard in the early hours!

| was intrigued to know what was in the heavy
sealed base unit. Does it perhaps contain a balun
or an UNUN? Metering through showed no sign
of a short circuit and therefore unlikely to contain

a balun. | was guessing that it might contain fer-
rite rings to tame any RF on the coax feedline, so
asked the question of the manufacturer. The reply
came back in Chinese. The non-technical transla-
tion came out as being the presence of “3 metal
bars”. From this | take it that my second guess
was correct. Indeed, the coax proved RF docile
under test.

Nowforthel g Coil

They do say there's nothing new under the sun.
Immediately | unpacked it, this antenna jogged
my memory of a DIY design in an old ARRL an-
tenna handbook; back in the day when everyone
made everything. I've always meant to build one
but now | don't need to bother, see Photo 4.

Assembled, the coil sits at around one third
of the total antenna length. Accepted wisdom is
that it should be higher at around between 40-
60% in order to maximise current distribution. It
would be interesting to see what adding two more
threaded tubes would do in terms of radiation and
matching.

The translated handbook says that the 33 turn,
silver-plated wire loading coil is wound on a Nylon
former. The former is most likely moulded, not
3D printed, but the material makes me think of it.
Unlikely to be pure Nylon because this can absorb
water and is not good for antennas. At 45mm in
diameter it's a good size in terms of maximising
Q factor and better than some of the competition.
An add-on coil with no tapping slider is said to be
available to extend the antenna’s use to 80m, sub-
ject to the use of longer counterpoise wires. Thus
far, I haven't found a stand-alone 80m inductor
available online.

Perhaps I'll find out in Part 2 of this review
(next month). Yes, there's more to come from this
antenna system...

T p—
»IPC-12 ANTENI

P o o

Mounted on a slider and using modern
materials to maximise contact pressure,
matching is achieved by means of a manganese
spring steel contact. Longevity is an unknown
quantity at this stage. It looks pretty resilient
to me. Kept clean (with a contact burnisher, not
sandpaper!) and with care it should last a long
time. | wonder if you can buy a spare contact.
On close inspection, it looks to be very much an
easily replicable item.

The loading coil is short-circuited from the
top down, not engaged from the bottom up as |
originally guessed. There's a silver mark for the
40m band near the top and a lower gold mark for
the 20m band.

40m and 20m markings are guidelines.
Instructions say that on 20m the whip section
needs to be reduced by 20cm. Of course, fine
tuning is a movable feast when you factor in
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Review

each individual portable location and ground
characteristics into the equation. 30m isn't
marked or listed, but it's somewhere in between
the other tappings.

You also have to be careful that the spring
contact only touches a single winding. To help,
it's notched in the centre. Being a compact
antenna on the lower bands, bandwidth is
narrow. The quick way to match it is with one of
the new pocket analysers, but is achievable by
first maximising a received signal followed with
a VSWR meter on transmit. Good matching is
critical.

What | didn’t know until the manufacturers
kindly sent me the English version of the
instructions is that for 15m, the coil is removed.
The four lower rods remain and only seven
sections of the whip plus 10cm of the next
section are to use for resonance on 15m.

For the 10m band, the telescopic antenna
is connected directly to the base alone. It's
fully extended, less half the top section (fully
extended for 11m, methinks). Reading this was
my eureka moment. Of course, it's simple! From
15m to 6m, including WARC bands, it becomes a
straightforward ground-mounted quarter wave.
Why didn't | think of that before?

Matching this antenna changes with every
change of location and ground condition. 1.1:1 or
better is achievable on 40m as the specifications
state. That is, given some time fiddling and fine
tuning, damp ground and a decent earth. I've also
experienced locations where this and anything
better was difficult without the aid of an external
tuner Not ideal for QRP where every watt counts.

The manufacturer states that 1:1 is possible
from around 30m-6m but as yet I've never quite
achieved that across the whole range. The higher
in frequency you go the easier it becomes to find
a decent match but | still go back to the need for
additional counterpoises or better earthing to get
good results.

That said, from an initial trial as supplied, in a
quiet RF location, clear low angle takes off on
G3UNC's campsite in East Yorkshire; 5 watts of
CW produced good contacts all around Europe
from Sweden to Spain, with very little effort on
40m. | prefer to make live contacts with real
people because data hasn't really floated my
boat, as yet. Nevertheless, | do think that this
type of antenna lends itself very well to data
contacts and WSPR, if larger antennas are not
practical.

WhatdoIThinkofIt?

Over time the market for small, compact
antennas has grown to offer a range of options
and cost. Several have become costly to make
and ship, especially those using high-end
components, and include extras such as optional
brackets, connecters, adapters coax and cases,
etc.

BX-clamp insert. Then

8/U ecable is run between the connector and the
clamp insert, leaving an extension of a couple of
inches. A second outlet-box cover, similar to the
other, is used as the buse of the autenna. It is
insulated from the box on three heavy ceramic
pillars (National GS3), using & rubber washer
st ench end of each pillar.

The bottom section of the radiator is & picce of
copper pipe Yi-inch inside dismeter and 36 inches
long. At each end & brass nipple with a threaded
neck is soldered. A piece of Yg-inch wood dowel,
filling the entire length of the pipe, is inserted to
add strength and take out some of the whip. Then
o large flat washer is slipped over the threaded
neck of the nipple, the neck is inserted in the hole
in the cover plate and fastened securcly with s
threaded pipe cap. The center conductor of the
RG-8/U cable is soldered to the cap. The box is
fitted with a length of flexible wire terminating
in & clip that can be attached to the bumper for
& ground connection. A coat of matching paint on
the pipe makes it less noticeable on the car.

Figs. 15-16 and 15-17 show the details of the
coil and slider mechanism. Although the coil
should be wound on the best material available,

turned down to make a snug fit into heavy sur-
plus plug shells of the type that come fitted with
eable clamps. The bottom end of the dowel is

!E:u-u—nu.nunu.nd-mul construe.
o

From my initial observations and misgivings,
| have come to appreciate that this is a very
acceptable and unobtrusive device, particularly
for operating /P just about anywhere, provided
you accept its limitations.

It has a small footprint and is reasonably
unobtrusive when erected. | really like that it's
compact and lightweight, takes up surprisingly
little space when packed, yet assembles into a
good size at around 12ft, in old money.

Weatherproofing is minimal. To help with this
I've made use of a £1.50 plastic funnel cut to
provide a friction fit above the coil. For heavy
weather, I'm considering up cycling a plastic
drinks bottle with the bottom removed. | just need
to find the right one.

| have a few concerns regarding the differing
metals but to some extent it's unavoidable.

As with almost all of these end-fed verticals,

earthing or counterpoise is key to success.
Adding three or four radials to the kit does pay
dividends.

In the last few months advertising for this range
from China has boomed, online. Traditionally,
Chinese products are sold through agents. It can
be a case of ‘caveat emptor’ for the unsuspecting
buyer when dealing remotely.

Since receiving this antenna direct, several
UK suppliers have taken it up under different
branding. While there may be some cost
difference buying from UK sources, delivery from
stock and the knowledge that reputable dealers
support their buyers is well worth it. Price wise at
circa£199.00 in the UK, it stands up well against
what else is available.

Overall, | like it and I'm using it. 'm also really
looking forward to reviewing the JPC-7 dipole -
Part 2 coming next month! PW

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Keith Rawlings G4MIU
keith.g4miu@gmail.com

able Two Port Vector Network Analyser

(VNA) covering the range 50kHz to 3GHz*
(see below). It can be used as a standalone unit
and also with free PC software, which provides
additional functionality. Some of its measure-
ment features are VSWR, LogMag, Phase, Delay, Q
Factor, Polar, Linear, Real, Imaginary, Resistance,
Reactance and TDR among others.

With the VNA-3G a user can undertake tests
and measurements on Antennas, Amplifiers,
Filters, Attenuators, Duplexers, Diplexers, Cables,
Discrete Components and so on. A basic Signal
Generator has also been implemented, which
works over the frequency range of 50kHz to
4.4GHz thus covering the main amateur bands
from LF to 9cm. Above 135MHz output power is
‘adjustable’ with levels of 0, -3, -6, -9dB relative
to output.

The VNA 3G is a variation of the well know
NanoVNA analyser design, which has quickly
become a firm favourite within the amateur fra-
ternity. Now, at the fraction of the price of a tradi-
tional VNA, users are able to perform a multitude
of Radio Frequency (RF) measurements with an
accuracy that is more than satisfactory for ama-
teur use, Fig. 1.

T he JNC Radio VNA 3G is a compact port-

Description

The unit comes well packed in a sturdy storage
box, Fig. 2. A number of accessories are included:
A USB-C cable, a Stylus, a Short, Open and Load
SMA Calibration Kit(Cal-Kit), Male/Male and
Female/Female straight SMA adaptors, Male/
Female right-angle SMA adaptor and two SMA
Male RG405 patch leads approximately 200mm
long. All contents were a snug fit in the box, being
held by foam packaging. No manual is supplied,
users need to refer to the website to obtain latest
documentation. | noted that no calibration param-
eters were supplied with the Cal-Kit.

The 3G is built within a sturdy aluminium case
approximately 130 x 72 x 22mm not including pro-
trusions. A wide viewing angle 4.3in touchscreen
LC display is fitted to the top of the unit. To the
left-hand side there are two female SMA sockets;
the upper marked Port 1 and the lower Port 2 with
legends for these on the top edge of the case with
the port directions clearly marked $21 (through)
and S11 (reflected).

The right-hand end houses a USB C socket, on/
off switch, a USB A socket, and an ‘internal’ LED
visible red when charging and blue when in use.

There are also three small side buttons used
for animating the frequency markers and menu.
There is an inbuilt 3.7V 5000mAh battery, which
is quoted to provide some seven hours of use.
Overall, the unit feels sturdy and uses good quality
components. What follows is but a brief descrip-
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Keith Rawlings G4MIU looks at a mid-range VNA that
offers lots of features at a reasonable price.

tion of just some of the VNA 3G's capabilities.

InUse

The analyser is switched on by means of the slide
switch on the right-hand end of the unit. After a
short ‘Splash Screen'’ the user is presented with
the main screen. This is dominated with a 6x10
grid and two (configurable) coordinate scales ei-
ther side. Tapping the screen anywhere from the
middle to the right-hand side brings up the main
menu where selecting an option brings up a sub-
menu, which in turn will bring up further options
depending on the function selected. A finger may
be used on the screen but the use of the supplied

up to our FREE email newsletter at www.radi

stylus makes life a lot easier.

Up to four traces may be selected and each may
be assigned to any ‘Format’, i.e SWR, LogMag,
Smith Chart etc. Each may have its Reference
Position set anywhere on the screen.

The menu may also be brought up by press-
ing the middle button on the right-hand end of
the unit. The two buttons either side of this may
be used to select menu options, and when not in
menu mode they can be used to position the trace
markers. Up to four sets of marker information
may be displayed at the same time, each includ-
ing frequency plus two other parameters. The
diamond mark in front of the marker indicates the
active marker and markers themselves can be
dragged to position on a trace.

The range of the Frequency Sweep may be set
in kHz, MHz or GHz under the ‘Stimulus’ option by
entering the Start and Stop frequencies or Centre
and Span using the screen keypad. Measurements
are made via the two SMA sockets. Port 1 is for
S11 reflection measurements and Port 2 S21
through measurements.

If extensive use is expected, then | would per-
manently add sacrificial adaptors to the device to
save wear.

Before we can start using the unit it must be
‘Calibrated’ with a ‘User Calibration’. Here a Short
Open and Load are placed at the measurement
plane, say the at the end of a coaxial cable, to fac-

od
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Fig. 1: The VNA-3G is compact.

Fig. 2: The VNA-3G outfit in box with accessories.
Fig. 3: NanoSaver Mode-S Antenna SWR and
Return Loss. Fig. 4: VNA-3G Reading Mode-$
Antenna VSWR. Fig. 5: VNA-3G set up as a Dip
Meter. Fig. 6: DG8SAQ VNWA software Displaying
saved .s*p of Cable Length. Fig. 7: BNC Cal-Kit in
place for Dip Meter reading. Fig. 8: VNA-3G Signal
Generator testing. Fig. 9: Some spurious outputs
were observed. Fig. 10: VNA-3G measuring
supplied load 3-4.4GHz.

tor out the effects of the cable and connectors,
and then the calibration process run from the
menu. If an $21 measurement is required, then a
‘Thru’ calibration is also undertaken.

Calibration settings may be saved into any one
of 13 calibration memories for later recall. This is
very useful for saving specific calibrations for dif-
ferent setups.

| could not find a way to enter Cal-Kit ‘Calibration
Standards’ into the analyser itself, which may
result in inaccuracies at the higher frequencies.
However, a delay may be set in Nano Seconds (ns)
or Pico Seconds (ps) to compensate for delays
that are introduced by cables and connectors.

With the latest firmware (see sidebar) the num-
ber of scan (or sweep) points has been increased
from 501 to 1001 points. This is a useful increase
as the number of available scan points dictates
the ‘resolution’ of the sweeps.

In use the unit gets warm and when charging,
due to the current draw, a USB charger should be
used rather than a PC USB port.

Due to the weather most of my testing was done
indoors but I noted that when used outside on an
overcast day the screen was readable, buton a
bright sunny day | think I may have had to angle or
shield the screen to be able to read it easily.

For this review | have concentrated on using the
VNA-3G as a standalone unit but have included
screen images from the optional free NanoVNA
Saver software. This software greatly enhances
the VNA 3G and is, in my opinion, recommended
for when the VNA 3G is needed where tests re-
quire more detail and accuracy.

Fig. 3 Is a NanoVNA Saver screen of SWR and
Return Loss values of a 1090MHz ADSB antenna
and Fig. 4 from the unit itself.

Enalysis

The VNA 3G is capable of making a vast number
of RF measurements. Taking it as a given that we
can use it on antennas to easily evaluate VSWR
and impedance here are a few other basic meas-
urements it can make.

Measuring CableLengths

The VNA 3G has a Time Domain Reflectometry
function (TDR) and using this we can measure
feedline length. The objects of my tests were a
couple of lengths of RG58, one 4.2m long and the

ey | e L9 -
sl oo | O SN0 |Quevie 00w
1AM | Agmr 1) b a1 2y ey
e Ty 511 e 3
[ ] Stit:  02ic5e
S O AL800 5 511 Group Doty £1235
= | e %55 3 G 21 @
Paste X 781 21 e -
Mo Paske 75851
Mater 1L e W
i L p—
Mok 3| WO WO | preguncy: 900,00 o 1830
Crutie Ot Mk T e R LN
Impecmcr: AMA790 | Qudly
et oded O | e 108mefl3m 5 (513 (27 nsmo
= S 080 511 e 11°
Sl 13081 Silfua M At
= =i mf  |ESe-iss
3 Gan
L = el 2504 S D
et ]
e 3
Preomncy. WOOmME | VoW 150
Wereg. 3.7 e R o L0208
Impecnce. 45417390 . 1718
Advmwe Lomefns 511 2 %3m0
P 511 Mase: 11°
vl 153080 S R a
e G 2600 511 Geon Ontay: 14799 19
Pk 8D O Gan o
e swem Pk 2504 Qe B
Pl 13w
Set et e

S ey
St ot ol
Pt 3 (Wb - B

M Cotenmon
- At

Mo g 17,000 48 © 10140060

other 5m. | set Trace 0 to ‘LogMag’, Channel to
S11(reflection) selected the TDR menu option, se-
lected TDR ‘On’, set the velocity factor to 66% and
left the filter setting at Band Pass.

The time span is set somewhat experimental-
ly by selecting a stop frequency and dragging a
marker to the right to see if the distance resolu-
tion in metres is suitable for the length of cable
to be measured, basically the time length is the
distance. | connected the 4.2m cable to Port 1 and
was rewarded with a trace that looked very flat
with a faint trace indicating a length of just over
2m, not what | expected. The 5m length was sub-
stituted and read 2.5m long. Clearly these dimen-
sions are half the expected readings and therefore
no surprise that the two lengths added together
amounted to around 4.5m long.

| contacted Gary Spiers MOTIG at ML&S and
after a few email exchanges | was given a link to
download a firmware update, V1.1.0. The update
was installed by connecting the unit to the PC by
USB Cable, pushing and holding the middle side
button on the VNA 3G and switching on. The de-
vice opens up as a disk drive on the PC and the
updated firmware is simply pasted into the ‘root’
directory of the device.

| can report that the firmware update worked
perfectly! Cable lengths are now measured cor-
rectly, the display is more like | would expect from
a TDR measurement, and when | connected the
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two pieces of RG58 together with an inline BNC
adaptor | could clearly see the disturbance in the
trace at the point of the join and locate this point
to within a few cm. This is great for checking dam-
aged lines.

All measurements made on the VNA 3G may
be saved as .s*p Touchstone files and opened up
using suitable applications. See Fig. 6 where the
cable measurement data has been exported to the
DG8SAQ VNWA software.

MeasureCableLossat1GHz

I made a two-port through calibration using the
supplied patch leads fitted with BNC adaptors on
the ends. No attempt was made to adjust the ref-
erence planes of the connectors. | used the 4.2m
length of RG58 and measured an S21 through loss
of 3.5dB. Incidentally attenuators and filters may
be characterised using the same setup.

It may not always be possible to access the far
end of a coaxial cable with the VNA, but it i still
possible make an assessment of cable loss. | dis-
connected the cable from Port 2 and left the far
end open.

Then making an S11 VSWR reflection measure-
ment on the cable, which read 2.44:1, | looked up
aReturn Loss Chart and the 2.44:1 VSWR was
converted to 7.707dB return loss. By dividing by 2,
to allow for the cable return distance, this gave a
loss figure of 3.85dB.

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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The VNA 3G may also be used as a dip meter.

In my junk box | had an FT68-2 toroid with 23
turns of wire wound on it. | then connected a 47pF
capacitor across it to form an LC circuit and put a

single loop of wire through the toroid and connect-

ed to the VNA 3G as seen in Fig. 5.

Port 1 had been calibrated directly onto the
socket, Fig. 7, Trace 0 set to ‘SWR' with a span of
50kHz to 30MHz. The resulting trace can be seen
inFig. 6 where there is a ‘Dip’ at 13.527MHz. | cal-
culated that a 23-turn toroid would have an induct-
ance of around 3puH. With the 47pF capacitor add-
ed across it | calculated a resonant frequency of
13.403MHz. Allowing for component tolerances
the VNA 3G was not far off, reading 13.527MHz,
so not bad! Fig. 8 demonstrates a NanoSaver
screenshot.

The unit has a basic signal generator function,
useful for indication up to 4GHz. It has fixed out-
put up to 135MHz and after that three levels of at-
tenuation, -3, -6 and -9dB. The levels | measured
can be seen in Table 1. The 6dB and 9dB settings
appeared to give no output and the generator
seems to produce some spurious outputs, Fig. 9.
A 20dB attenuator was used to protect the spec-
trum analyser.

*Although this requires more investigation while
evaluating the VNA 3G | found | could set a maxi-
mum frequency of, and calibrate up to, 4.4GHz.

Fig. 10 illustrates the supplied load swept after
calibration using my Rosenberger kit. Note the
spurious signal 3.347GHz.

| certainly found the VNA 3G very useful. It is stur-
dily built and easy to use with the menu system
well laid out and simple to step through. The outfit
comes with all the basic items needed to get go-
ing. Battery life was good at roughly the quoted
7hrs. The device may be used to make quick and
accurate measurements just about anywhere.
When used portable its durability and long bat-
tery life will make it valuable while setting up, or
when changing bands, antennas can be adjusted
for lowest VSWR and, if any antenna problems do
arise, the VNA 3G can be used to diagnose them.
It has the ability to perform a large number of
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other tests and measurements, which will make it
avaluable asset in the shack, where filters may be
checked and aligned, relays tested for insertion
loss, attenuators tested or calibrated, line lengths
and any disturbances in that line may be meas-
ured, the list goes on. The ability to run computer
software is an added bonus and | conclude that
the VNA 3G is a great little device. Overall | would
give it 4.5to 5 stars, based on its functionality ver-
sus price.

My sincere thanks to ML&S for the loan of the
review unit, to Dan 2EOHKS for arranging it and to
Gary MOTIG for his prompt attention to my ques-
tions.

The current price is £174.96. Here's the link to
the relevant page on the ML&S website:
https://tinyurl.com/bdhwudbw

Full Technical Specifications:
https://tinyurl.com/27aet7vh
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The latest firmware update includes:

1. Scan points increased to 1001 from 501.

2. When only channel S11 is turned on the ac-
quisition and processing of channel $21 is au-
tomatically stopped to speed up scanning.

3. Correction to the sign of group delay value,
and the group delay noise is improved.

4. Fixed the bug of TDR mode.

5. When ‘save’ or ‘recall’ command is sent with
no arguments, the status of all save/recall slots
will be printed.

6. Dark mode supported: copy ‘dark_mode.txt’
to the root directory of the VNA to enable dark
mode.

7. Optimised the display format of the frequen-
cy range on the main screen.
8. Added a battery level icon.

Q
Pl Frequency 0dB 3dB 6dB 9dB
S3o 1MHz -8dBm N/A N/A N/A
Tl |135.1MH: -31dBm -31dBm 0 0
BN | 1GHz (3kHz low) -39dBm -43dBm 0 0
2GHz (6kHz low) -38dBm -41dBm 0 0

Table 1: Measured levels when used as a signal generator.
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Review

David Harris
mydogisfinn@gmail.com

broadcast on 3 January 1948 at 5.30pm on

the BBC Light Programme (now BBC Radio
2). The new programme incorporated the classi-
fied football results and also provided comments
on and interviews from football matches that had
been played on the Saturday afternoon as well as
other sporting events.

The author has been part of the Sports Report
team since 1981 and has written over 40 sports
books, including many biographies. The book
is not an official history of the programme and
does not follow a strict chronological approach.
Instead, it has a thematic structure, which gives
space for many anecdotes and recollections from
a large number of people connected with the pro-
gramme over the years.

Sport was very popular in 1948 with over 40 mil-
lion people attending League football matches. It
was also the year of the austerity Olympics, which
were held in London. Although sports had been
covered since the early days of the BBC there
was relatively little coverage of football. From the
beginning the Sports Report team cultivated rela-
tionships with football managers, which enabled
the reporters to get post-match comments from
them. In the first programme you could hear John
Arlott giving his summary of the Portsmouth v
Huddersfield match along with rugby news of
England v Australia. The show was an instant
success getting high listening figures.

In 1950 Irish presenter Eamonn Andrews joins
the team as presenter, a role he held until he is
lured away by television in 1964. In 1955 the pro-
gramme is extended to 60 minutes to allow more
report from football matches and coverage of
other sports.

Sports Report involved very complex logistics
in being able to co-ordinate a number of corre-
spondents from all over the country as they sent
in their interviews and match reports. The guiding
light for the programme was its producer Angus
Mackay who remained with the show from 1948
until 1972.

A whole chapter is devoted to Sports Report’s
famous theme tune ‘Out of the Blue’, whichis a
military march composed by Hubert Bath. Many
people wax lyrical about this tune, which conjures
up memories of going home on a Saturday after
the match to listen to the results and commentar-
ies. The tune was temporarily replaced from 1972
-1973 but was reinstated and remains unchanged
over 75 years. In 1964 Sports Report moved from
the Light Programme to Network Three (now BBC
Radio 3). It was an unlikely bedfellow in this ha-
ven of classical music and moved back to Radio
2in1970. In 1990 it moved to the new station
BBC Radio 5, which was rebranded as BBC Radio
5Live in 1994. It remains with Radio 5 Live but is

T he very first edition of Sports Report was

Sign up to our FREE emall newsletter at www.radioenthusia
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75 Years of Sports Reporting

David Harris reviewed over 100 radio related books for
Radio User from 2015 -2022. He is the editor of a local
newspaper and also writes for Communication (Journal of
BDXC) and Radio Listeners Guide.

now only 30 minutes as 5 Live has live football

commentary from 5.30pm onwards on Saturdays.

Over the years there have been many memora-
ble programmes, which the author spreads over
two chapters covering 1948 -1988 and 1989 -
2022. The Munich air disaster of 1958 in which
eight Manchester United players and eight sports
reporters were killed is featured along with an
account of how Sports Report developed a close
relationship with the American boxer Cassius
Clay (Muhammed Ali). Hillsborough, Ibrox and
Bradford are three of the football tragedies that
were covered by live reports from the grounds by
Sport Report correspondents.

One major change he chronicles over the years
is the role of women in broadcasting. They went
from being anonymous secretaries to becoming
production staff and finally in the 1990s women
became sports reporters. Today we are used to
having women commentating on and presenting
major sporting events. Claire Balding is given as
an example of someone who started on Sports
Reportin 1994 and is today one of Britain's best-
known sports presenters.

Pat Murphy also gives full coverage of the
back-room staff that make the programme pos-
sible. He paints a picture of a very hectic working
environment where everyone is part of a team
playing their part to bring the programme togeth-
er. Although the book is aimed mainly at sports
fansitis also of great interest to anyone wanting
to gain an insight into how programmes are pro-
duced. The book is right up to date covering ma-

o8 @ uve

BBC

SPORTS
REPORT

A Celebration of the
World's Longest-Running
Sports Radio Programme

—
PAT MURPHY

BBC Sports Report. A celebration of the world’s
longest running sports radio programme.

Pat Murphy. Bloomsbury 2022. £20.

296 pp. Hbk.

ISBN 9781472994226

www.bloomsbury.com

jor events of 2022 and is a worthy addition to the

various books published recently commemorat-
ing the 100th anniversary of the BBC. »W

st.co.uk
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Roger Wheeler G3MGW
m.r_wheel@yahoo.com

esearches for an end-fed antenna usually
R result in End Fed Half Wave designsii.e.

EFHW. These use a high ratio UnUn to pro-
vide a low impedance feedpoint (see On a Budget
in this issue - ed.). However, the use of a half-wave
end-fed as a multiband antenna introduces some
wide ranging feedpoint impedance values as we
change from band to band. See [1] for a very read-
able and comprehensive review. Since a quarter-
wave antenna has a low feedpoint impedance and
hence a good match to 500, | wanted to explore its
multiband potential. The COVID-19 lockdown of
2020 gave me the impetus to do some research at
home. I normally ‘play antennas’ and operate from
my remotely located site set in the Essex country-
side, see QRZ.com. Operation from this site was
not possible during the early part of the pandemic,
so | started with a 20m quarter-wave ground plane,
on the gable end of my garage, in the garden of my
bungalow. Bungalows usually have small gardens
so any antenna must, of necessity, be small. Thus
a quarter-wave ground plane seemed an ideal
starting point.

Construction

| used four 1.5m lengths of telescopic aluminium

to make my 20m quarter-wave ground plane and

mounted it at 2m above ground, on the gable end
of the garage. Three radials were cut to 5m and
spread out as follows:

« along the underside of the garage gutter.

« clipped around the soffit of the gable end.

+ one was wrapped around, but not connected to,
the metal frame of a gazebo that is on a small pa-
tio at the rear of the garage.

+a1.5m ground stake was installed and connect-
ed to the radials.

Radials are a necessary and important part of
any end-fed antenna, particularly a quarter-wave
antenna. Radial ends were kept well out of reach
to avoid anyone touching high voltages. The feed-
point is shown in the photo, Fig. 1.

Performance

| trimmed the vertical length of the quarter-wave
radiator to a final value of 4.92m and obtained the
SWR and impedance values shown in Table 1. A
low SWR does not guarantee a high performance
but it will reduce feeder loss if the feeder is very
long.

This worked very well considering the relatively
low height and power used (50W). | checked the
performance using the Reverse Beacon Network
(RBN). RBN is a wonderful, free-to-use resource,
that is so helpful for antenna testing [2]. RBN feeds
indicated that my signal was several dB above the
noise level from a range of stations across Europe.
This was very encouraging and | was able have
many QSOs and with other amateurs, who like me,

he Inverted LazyL

Multiband EF(

Roger Wheeler G3ZMGW builds a multi-band antenna for

limited space.

were going through isolation during lockdown.
Amateur radio fitted the lockdown guidelines ex-
actly, in so many parts of the world. However, |
wanted to operate on some of the other bands as
well as 20m.

| decided that, having a point about 7m above
ground i.e. the top of the quarter-wave for 20m,
why not arrange a cord to pull up an LF antenna
for, say, 80 and 40m? | took the antenna down and
mounted a small pulley on the inside of the top-
most tube. | made sure, using spacers, that the
cord could not get jammed between the pulley and
the inside of the tube. Below the pulley I made a
small, downward sloping hole for the pull-up cord,
making sure that | left no burrs that might snag
the cord. Then | encountered a small a problem. |
couldn't find 10m of paracord! So, | used some thin
insulated multistrand wire, about 2mm diameter.

| passed the wire up inside the 4.9m aluminium
tubing, over the pulley and out to the outside of
the tubing. The antenna was remounted on the
gable end of the garage. | now had my pull up so
tried flying a flag, Fig. 2! | connected both ends of
the wires, i.e. one on the inside and the other on
the outside of the vertical, to the feedpoint at the
base. This is shown in Fig. 3. The above arrange-
ment worked in a similar way on 20m to the former
antenna.

The 20m resonance is at 14.2MHz, with Z =
40.99 - j4.89 with SWR 1.25:1. These results were
taken on a NanoVNA, using the free software
‘Nano VNA Saver' [3]. The results were taken at
the shack end of 7.6m of RG58 coaxial cable. The
‘print screen’ plot is shown in Fig. 4. A Nano VNA
(Vector Network Analyser) is available at many
sites online for a cost of around £40.

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

20

PRACTICAL WIRELESS February 2023



—— . —— = |
“ \ NS
o e ‘ 7 :
St 3
o - £ e - - -
e [c=nanscoma el

Fig. 1: The feedpoint, with radials.

Fig. 2: The basic antenna, along with flag!

Fig. 3: The schematic arrangement.

Fig. 4: VSWR plot of basic vertical.

Fig. 5: Another 5m added, brought out at an
angle. Fig. 6: VSWR plot for arrangement shown
in Fig. 5. Fig. 7: Now with added wire for 80m -
the first dip is at 3.73MHz.

Having the facility of a wire running up on the
inside and down on the outside of the vertical
radiator | disconnected the ‘outside wire' from the
feedpoint and pulled it out, at about 45°, tied this
to a doghone insulator and tethered to the farthest
highest point in the garden, a shed.

This gave me an Inverted Lazy L antenna, with
atotal length of 10m. 10m is, of course, a quarter
wave on the 40m band and also three quarters
of awavelength on 15m. The inner and outer
wires could be part of a non-conducting support,
or merely taken up to a point on a building. I just
happen to have a support that is a quarter-wave
ground plane antenna made of aluminium. The
arrangement is shown in Fig. 5. The NanoVNA
results are shown in Fig. 6.

In Fig. 41 have added a red line showing the
1.5:1 SWR, this is just one of the many facilities
available with the VNA Saver software. Note that
the 15m resonance is on this line but the 40m
resonance is slightly above but quite usable with
my transceiver’s internal ATU. The important
and useful point here is that the total length (ie.

) I\h
Feedpoint #

Vertical plus the sloping wire)  must be an odd
multiple of quarter wavelengths at the required
operating frequencies to achieve a low impedance
feedpoint and a consequent low SWR.

Here the resonances are at 40m and 15m, but
note the dip at around 12.5MHz is close to 3/8
wavelength and also a low SWR and would be a
good match, if we could use it.

Using the above principle and adding a further
5m of wire giving a total of 5m vertical and 10m
of wire (ie. 15m in total) gives three quarters of a
wavelength on 20m, actually at 14.6MHz with an
SWR of 1.35:1 plus one at 5.3MHz with an SWR
of 1.7:1. At this frequency it is a quarter-wave
antenna. The three quarter-waves on 20m gives a
little extra gain, albeit a higher radiation angle than
the quarter wave, which on some contacts has
been useful. The length of 10m extension needs
to be slightly increased to reduce the resonant
frequency on both bands.

Changing the wire direction, by using another

Feedpoint

—
Three radials

1.2m ground stake

Small pulley
mounted
inside the tube

..... /}----.’}------.---.
External wire may be

pulled out horizontally

Tube with wire
element inside
4.92m element —~

Wires inside and
outside tube joined
at the feedpoint

\

5m 'Outside Wire'
pulled out

‘tether point', alters the direction of maximum
radiation a little. This maximum is in the direction
of the wire.

To add one more band | added a further 10m
to the ‘Lazy L part shown in Fig. 3, giving me an
antenna of 5m vertical with a 5m + 10m wire, a
total of 20m, which is a quarter wave on 80m. The
response is shown in Fig. 7. Here at 3.73MHz we
getan SWR of around 2.5:1. This is workable as an
80m antenna, but in my situation my transceiver
tuner needs to be used with an outboard ATU. This
extra length is about the limit of my rear garden
and the tether point is rather too low, however
this shows the principle of adding quarter wave
extensions. | was able to work a few stations in
the RSGB Club Contests. My extension wires were
terminated with ‘crimp bullet’ connectors, which
made band changing fairly quick!

To summarise the added lengths, on top of the
5m vertical and the 5m wire, for the various bands
are as shown in Table 2.

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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the responses into the band centres and improve
my ground planes and add a better counterpoise
for 80m.This antenna will not outperform a big
beam but it will allow multiband operation from a
small plot and not look too obtrusive. | found that
a coaxial cable braid breaker of ten turns on a 2in
diameter plastic former was necessary on some
bands.

If the pull up facility is not for you, then a 5m wire
attached to the top of a conducting 5m vertical
would work in a similar fashion. However, among
the advantages of a wire inside the tube, be it con-

| am grateful to the members of the Colchester
Radio Amateurs DX Net for their help in giving
me some reports. Also please look at the RBN
Network, use the Spot Search, enter my callsign
G3MGW, where you will see some of the results of
my multiband testing. Please contact me and let
me know how your EFQW worked! Stay Safe.

References

1. www.antentop.org/w4rnl.001/ltv.html
2. www.reversebeacon.net

3. https:/nanovna.com

Table 1: VSWR and Impedance of 20m quarter-
wave vertical.

Band
Length

80m | 40m
10m |0

20m 15m
Oor5m |0

17m
2.3m

10m
2.5m

Table 2: Extension lengths by band.
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ell, this is my 150th Data Modes column
w for PW! If I've counted correctly, the first

Data Modes went out in the September
2010 issue. That introductory column detailed
the terms used in data modes signals such as
telegraph alphabets, serial data and baud rates.
Interestingly, The ROS mode was in its infancy in
2010, but it is still with us in a much-evolved form
as the VARA-HF modem used to power VarAC.

SimonBrown’sWorld Map
As a learning exercise for Visual Studio 2022
and Direct2D graphics, Simon Brown G4ELI has
completely rewritten his World Map application.
As is typical for Simon, he has generously
made the software available to us all free of
charge. However, if you use the map or any of
his other software, please donate to keep him in
beer money and dog food! Simon has done an
excellent job with the new map and built a superb
feature set with very efficient code that can run
on just about any PC running Windows 7 through
to 11. The software can be downloaded from
Simon's site at:
https://g4eli.com/world-map

Installation is a simple menu-led process. In its
default state, you will see a World Map similar to

More on World Map

and VarAC

Mike Richards G4WNC brings readers his 150th column, with
more on G4ELI's world map software and the latest on VarAC.

that shown in Fig. 1. Simon has made it so that
just about everything is configurable via the tabs
at the top of the screen. The first step is to set
your home location. This is done from the Home
tab using the Home icon. In this section, you
can set your home lat/lon in decimal degrees or
locator and choose the symbol to display. The
Home tab also lets you choose which map you
want to use. Simon supplies a selection of 17
maps, but you can also add others if you have a
special requirement. In this section, you can also
change the foreground and background colours
for the text displays such as the clock, space
weather, etc. As with other modern mapping
systems, the World Map displays additional
information using superimposed layers over your
selected base map.

The range of information available is extensive
and includes aurora, borders, greyline, locators,
Maidenhead, Moon footprint, prefixes, Satellites,

Info Box
+ Short Path. a o
Show . Donate . Home
w = tongPan
Zanes @ Info. Oniine
v

sunrise/set, space weather and stations. Each
of these overlays can be further configured via
the tabs at the top of the main screen. The map
is also scrollable using the mouse wheel, so you
can very quickly zoom into an area of interest,
though you will need to use one of the high-
resolution maps if you want to zoom in close.
Those running directional antennas will be
pleased to see that the map has rotator support
for the ERC Mini, ERC V4 and all Yaesu GS232A/
(6S232B-based rotators. The map is not intended
to be a full-featured rotator driver but supports
OMM (Orbit Mean Elements Message) XML files.
This can be set up via the Satellite tab. The cursor
behaviour can also be configured to provide
additional information. In its default state, it is
used to drag the map to the desired position and
zoom via the mouse wheel. However, if you click
the Show icon on the Home tab, you can display
long or short path routes from the pointer to

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Fig. 1: Simon Brown's new World Map.
Fig. 2: VarAC SNR tracking button. QSO on7.105.750
Fig. 3: VarAC Broadcast button. 10

Fig. 4: VarAC SNR tracking.
Fig. 5: VarAC Broadcast message box.
Fig. 6: VarAC broadcast message display area.

your home. You can also display an information
box for the current pointer location. This shows
the sunrise/set times, locator, plus the long and
short path bearing and distance.

The mapis particularly good at showing
satellite tracks and provides for a single primary
satellite plus the option for up to ten other
satellites. Itis in the satellite panel where you
can download the latest orbital data to ensure
accurate tracking.

I've only really scratched the surface of the
possibilities of this excellent work from Simon
but it is undoubtedly an excellent resource.

VarACUpdating

VarAC continues to grow in popularity, and the
developers have been busy adding new features
to keep this an exciting project. Before | get into
some detail, | think it might be helpful to clarify
the upgrade process. As you may recall, there are
two main components to a VarAC installation: 1)
The VARA-HF software modem that manages the
radio link and 2) the VarAC application that runs
the program’s main screen. VarAC has had many
updates recently, which also require upgrading
VARA-HF. This is because both programs’
authors collaborate on this project, so new VarAC
features often require changes to the VARA-

HF modem. Fortunately, the upgrade process

is straightforward but slightly unusual because
of the dual upgrades. | recommend completing
the initial installation of VarAC using three
dedicated folders on the C: drive named: VARA,

5 e
/

0/

VAN

B

. r\Myg\fW\/V YA~

-15 T T v T
16:40:00 16:44:00 16:48:00 16:52:00

16:42:00 16:46:00 16:50:00 16:54:00
n —— Mine (G4WNC) —— DL6BCX
Vara-Monitor and VarAC. Here are the steps to Aot &
upgrade VARA-HF and VarAC: Lo [ —— Hoaut broadcasts
* Download VARA-HF from: e |
http:/rosmodem.wordpress.com
+ This will download a zip file that you should =
unzip to a convenient temporary location. G e
+ Right-click on the unzipped file, choose B

Properties and tick Unblock and hit OK.
+ Double-click on the unzipped file to start the
installer and follow the prompts.
* The latest version of VARA-HF will be installed
in the default C:\VARA folder.
+ Copy all the files from C:\VARA to C:\Vara-
Monitor and overwrite the existing files. This step
is required to update the second installation of
VARA-HF that's used for monitoring.

That completes the VARA-HF upgrade.

To upgrade VarAC do the following:
+ Download the latest release from:
http://varac-hamradio.com

+ Unzip the download to a convenient temporary
location
+ Locate the VarAC application file, right-click,
choose Properties, tick Unblock and hit OK.
+ Open a second File Explorer window (Windows
key + E) and drag the VarAC application file
to your VarAC installation folder (C:\VarAC).
When prompted, select Replace the file in the
destination.

That's it; you've upgraded both programs.

One important extra step is to upgrade the
CAT commands file. This is accessed via the

Sign up to our FREE emall newsletter at www.radioenthusiast.co.uk
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Settings menu and choosing: Download latest
CAT Commands File. This will take you to the
website, where you can download the file as a zip
archive. Once downloaded, expand the zip and
copy the extracted VarAC_cat_commands.ini file
to the VarAC installation directory (C:\VarAC),
overwriting the existing file. Restart VarAC to use
the new file.

If you follow this upgrade process, your
settings will have been preserved. Many,
including me, have upgraded to the paid version
of VARA-HF. The licence fee is 63 Euros and
is callsign based. This means you can run
VARA modems on any number of computers,
provided they use your callsign. In addition to
providing access to faster speeds, registration
activates the Tune button in VarAC, which is
very convenient. Importantly, registration also
encourages Jose to continue his development
work on this project.

VarAC,MoreFeatures

In last month’s column, | covered using VarAC
for straightforward QSOs, but much more can
be done. A good example is the Vmail system.
This simple email messaging system allows
you to send short emails to other stations

using their callsign as their address. Vmails
can only be sent while connected to a station,
but you can also route emails via a third-party
station. For example, if | want to send a Vmail to

Victor G3JNB, | have a problem because by the
nature of our antennas, we don't have a good
direct path. However, we both enjoy excellent
propagation into Europe. My solution is to
connect with a strong European station and use
them as a relay station for the Vmail. To do this,
| begin by clicking the Send Vmail button on the
right of the main screen. This opens up the Vmail
panel where | can set G3JNB as the destination
call, compose my Vmail and hit the Send button.
This puts the email in the Outbox, waiting for
my next connection with G3JNB. However,

that connection is unlikely due to the poor path
between us. | then connect with a solid European
station that we both know. Once connected, |
click the Vmail button at the top of the screen
and select the Outbox. This is where my unsent
Vmail is stored. If | right-click on the Vmail, | can
choose to relay through the connected station.
That triggers VarAC to transfer the email and
store it in the connected station’s email folder
until that station connects with G3JNB, after
which the email will be delivered.

VarAC now includes a novel live signal-to-
noise ratio (SNR) tracking tool that you can use
to display a graph of signal variations during a
contact. I've shown a screenshot in Fig. 4. To
activate the tracking, click the SNR button on
the right of the main window when connected,
Fig. 3. This will trigger SNRR commands every
15 seconds and these will retrieve signal reports

from the distant station. You can then use the
graph option to display a graph of the signal
strength variations.

VarAC now has a useful broadcast mode to
send a message to everyone or a targeted user.
This opens the opportunity to create a VarAC
net or group chat. To do this, all the participants
need to meet on a pre-arranged frequency. The
participants can send messages to the group
by clicking the Broadcast button, Fig. 2, and
using ALL in the TO: field, Fig. 5. The received
messages will be displayed in the new Broadcast
panel on the main screen, Fig. 6. Broadcast
messages use AX25 protocol and are similar to
the system used for APRS packets. There's no
error correction in this mode, but it is workable
as a group chat system, given reasonable
propagation paths to the participants. Another
helpful extra in the latest VarAC is the QSO
summary displayed at the end of a QSO. This
displays the frequency and duration of the QSO.

VarAC onthe RaspherryPi

The latest version of VarAC has included a
Linux compatibility mode to enable use on Linux
hardware, notably the Raspberry Pi 4B and Pi
400. This requires the use of an x86 emulator
and the WINE compatibility layer. This is still a
work in progress, but | have had some success.
Once | have areliable solution, | planto add it to
my Data Modes card. PW

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Billy McFarland GM6DX
gmédx@outlook.com

eak Signal Propagation Reporter
w (WSPR) has been around for many
years and is a weak signal report-

ing system (a form of beacon network).
Transmissions are made in WSPR mode for
a specific period of time with various power
levels from 100mW to 100W. Amateurs who
decode these signals can report them to the
website (below) where you can see a live world
map of transmitted and received signals with
the ability to search on specific callsigns and
bands. This reporting is done via software such
as WSJT-X. So, if you are just sitting listening at
your station, then you can contribute to these
studies by selecting WSPR from the menu of
WSJT-X and either transmit or receive, upload-
ing your findings automatically.
www.wsprnet.org/drupal

Roland HB9VQQ has undertaken an inter-
national project where he offers a free WSPR
transmitter that requires you to provide an an-
tenna that covers 10-80m and must have the
ability to run 24 hours a day seven days a week.
For the full criteria of needs that must be met as
well as more information on the overall project
please visit:
https:/github.com/HB9VQQ/WSPRBeacon

As you can imagine there is a cost implica-
tion with this project so transmitter locations
are limited. There a few already installed in the
UK but | had the ability to install one on the Isle
of Man right beside the sea. Roland took me up
on this offer and sent me the pre-programmed
transmitter as seen in Fig. 1.

The Construction

Now that the project was underway | had to de-
velop a self-efficient power system for this pro-
ject and it was at short notice as our next trip
to the Isle of Man was expected pretty soon. |
started to gather a few items such as battery,
solar panel with charger unit, plastic enclosure,
coax, switch, DC cable, 5V USB power supply
and an end-fed antenna, which was sponsored
by MMOOPX. Some of these can be seen in

Fig. 2.

My first step was to install a few weather-
proof cable glands into the plastic enclosure.
This was to allow the DC cable from the solar
panel to pass into the box as well as one for
some coax. At this point | also installed two
rocker switches, one to cut the power off to
the transmitter and one to cut the power off
to the charger unit from the solar panel. Fig.

3 shows this. The ability to externally switch
the device off saves on needing to strip the full
project down, potentially in a hurry. | then took
the 12V 5Ah battery, sitting it into the enclo-
sure, and attached some self-adhesive securing

Canyou Heara WSPR

Billy McFarland GM6DX describes how he set up a WSPR

beacon on the Isle of Man.

pads, which allowed me to secure the battery
in place. This 5Ah battery should last about 20
hours of operation when fully charged. | fol-
lowed the same process for the transmitter and
charger unit as | did with the battery, securing
them in situ within the enclosure.

On to the wiring. DC cables come from the
solar panel and connect to the charger unit on
the relevant terminals. Between these connec-
tions is an off/on switch. Positive and negative
wires come from the battery and connect to the
battery terminals on the charger unit. The USB
5V power supply unit needed for the transmit-

ter gets connected to the load terminals on the
charger unit. There is also an off/on switch fit-
ted between these connections. The full wiring
diagram can be seen in Fig. 4. The wiring for this
project didn't take too long to complete and the
finished connections can be seen in Fig. 5. The
final touch is to attach the solar panel to the lid of
the enclosure. This is done with some cable ties
holding it in place when at the final install on site.

Thelnstalland Test

| arrived on site and sat the project box in place,
ensuring it had the most coverage of daylight

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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i——————
SWITCH
FOR TRANSMITTER
CONTROL
SOLAR PANEL
10-80m ANTENNA

Fig. 1: The pre-programmed transmitter, ready to
go. Fig. 2: Some of the ancillary components.
Fig. 3: Rocker switches to allow power to be
disconnected. Fig. 4: The overall configuration.
Fig. 5: Wired together and housed in plastic box.
Fig. 6: Installed and under test.

Fig. 7: The system in its final position.

where possible. This gave the location for the
copper ground rod, which | hammered into the
ground allowing the MMOOPX end-fed antenna
ground connection to be attached. Due to the
length of the antenna (23m approx.) | fixed a
10m fishing pole onto the Scarlett Point tower
handrail to give enough height to have the wire
antenna in a vertical orientation.

Some final tuning of the end-fed took place due
to ground conditions and the final stages of the
WSPR beacon install was complete with a sim-
ple flick of the power switches. You can see the
install at the site in Figs 6 and 7. This gave the
ability of the WSPR beacon to run 24 hours a day
seven days week on renewable energy. So far,
the performance of the beacon has been good
with propagation studies under way. Be sure to
keep a look out for WSPR reports online and if
you would look to contribute to the WSPR pro-
ject, then contact HB9VQQ direct. If you have
any questions of any part of the process, drop
me an email:

gm6dx@outlook.com

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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The World of VHF

Tim Kirby GWAVXE
gw4vxe@icloud.com

wrote last month about apparent activity on
VHF/UHF with a move away from lengthy commaeity : :
voice conversations, something which | e R s e R gt —
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suspect affects amateur radio as a whole. As |
pointed out this is something that is reflected in
our use of mobile phones. More messaging, less
talking. I think we can probably see this as a so-
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but finds nothing attractive about FT8, DMR etc,
it struck me that the idea for a simple beginner’s
licence may be the answer. After all, it has been
done before. In the early 60s, the ‘B’ licence came
into being, allowing those with an interest in VHF
and UHF to try their hand without the need to pass
the dreaded Morse exam. It kick-started the 70
centimetre band (432MHz) and later the 2 metre
band (144MHz) and by the 1970s both bands were
quite active. By the early 80s the 2m band was a
hive of activity with weekends especially busy and
sometimes a shortage of frequencies. It would
be excellent to see this happen again, as some of
us older hands just like to chat about our stations
and radio in general without delving into the world
of digital”.

| did reply to Andy that ‘embracing digital’ can
help find those conversational QSOs. Generally
speaking, those digital modes such as DMR,
D-STAR and Fusion are worldwide in their reach,
you can often make QSOs with people with the
same interests as you. | remember in the early
days of D-STAR having an excellent QSO with
Gordon G8PNN in Northumberland about micro-
waves, one that we would have struggled to have
any other way. The same could be said for digi-
tal voice QSOs that I'm able to have with Patrick
WD9EWK about satellite operation in the USA
- once again, we would struggle to have those
conversations any other way. So, while the first
impression of digital networks can be that con-
versations are short — deeper QSOs are taking
place too!

DVSwitch Client forWindows

A couple of months ago you may remember, | ex-
plained about how to set up a DVSwitch server on
a Raspberry Pi computer, which would give you

access to various digital networks; DMR, D-STAR,

In Search of Chatty QSOs

Tim Kirby GW4VXE has quite a mix of topics from chatty
QSOs, through DVSwitch to the new CreenCube satellite and

beacon news.

Fusion, NXDN and P25. | explained that you could
run an app on an Android mobile phone or ‘net-
work radio’ to give you access to these various
modes and networks.

Since then, I've become aware of a very nice
DVSwitch client that runs on Windows. It's written
by Lee Heonmin DS5QDR. It is very nicely written
and seems to work well and provides plenty of in-
formation about the station that you are listening
to based on their QRZ.COM profile as well as the
stations last heard on the talkgroups and reflec-
tors that you are interested in. You can find the
software at:

https://github.com/ds5qdr/USRP-for-Windows

(Note that there is a separate version USRP11.
exe for Windows 11).

GreenCube

A new amateur satellite is available, called
GreenCube or 10-117. The satellite’s primary mis-
sion was to experiment with growing plants in
orbit. Now that the primary mission has been
completed, the satellite has been reconfigured
to provide a data communications digipeater

to radio amateurs. The interesting thing about
GreenCube s that it is in a Mid Earth Orbit (MEO),
so has much greater coverage than the satel-
lites in Low Earth Orbit (LEO). Because the satel-

lite is higher, it has a greater footprint across the
Earth than with other satellites. Being in a higher
orbit means that you'll need more uplink and
downlink capability than with satellites in lower
orbits. That's not to say you won't be able to hear
GreenCube with a simple vertical - because |
have - but you probably won't be able to decode
any/many packets from it. You'll probably want
something like a 10-element beam or more to be
able to decode packets reliably. Some stations
have reported success with as little as 5W output,
but you'll probably find somewhere around 20-
25W a good place to start from.

You can download the software, which has been
written by UZ7HO, from:
http://uz7.ho.ua/greentnc.zip

You'll need to tune your receiver (and
transmitter) to 435.310MHz plus or minus
Doppler. Because the satellite is ‘further out’,
it does not move across the sky so quickly, so
Doppler s less significant and if you don't have a
rotator, you can adjust the beam by hand. If you
want to control your rig by computer, for Doppler
correction, rather than SatPC32, you will need
to use SatPC32ISS, a program that comes with
SatPC32, because SatPC32 cannot cope with the
uplink and downlink being on the same band.

If you want to read a little more about the detail
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The World of VHF
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Fig. 1: A 50MHz TEP opening to South America
as seen by Kevin ZB2Gl. Fig. 2: Steve PJ4DX
worked into New Zealand on 6m.

Fig. 3: Joe KE9AJ wrapped up warm in Colorado
to make his record breaking FO-29 QSO.

of getting going on GreenCube, particularly if you
have an Icom IC-9700, Burt FG80J has written an
excellent guide here:

https://fg8oj.com/news/greencube-digipeater

Burt also notes that reducing TXDelay from
the default 350ms, within the UZ7HO software,
to 80ms is very effective in getting better
throughput.

It's well worth getting on to GreenCube, as it
puts places like the west coast of the USA and
Japan within range of us here in the UK. If you
have a go, please let me know how you get on. |
plan to try it out myself - but need to renovate my
old 70cm Yagi first!

Although the Soundmodem software has been
written for Windows, | can see information on
getting it installed on Linux - read here to learn
more:

https://tinyurl.com/4c2kpjvm

SixandFourMetre Beacon News
Dave Thorpe G4FKI reports that the Buxton 6m
and 4m beacons are off the air, as well as the
GB3HH repeater, which is co-sited with them. The
building that they are in has been condemned by
the site owner. It's not currently known whether
they will return or whether a new site will have to
be found. Dave reports that the Tring 6m beacon
returned to service in November, but the 4m
beacon is being rebuilt and should be back on air
in early 2023.

The8mband

Roger Lapthorn G3XBM asked OFCOM whether it
would be possible to make use of the Industrial,
Scientific and Medical (ISM) allocation around
40MHz to radiate a 10mW signal. OFCOM

replied, “If it is radio equipment intended for
telecommunications research purposes, it may be
possible to obtain an innovation and trials licence
from Ofcom. You can find more details on this
here: https://tinyurl.com/2p98d58w

“If it conforms to the usage conditions laid down
in IR 2030 you don't need to apply for a licence.”

You can read the details of IR 2030 for yourself
here:
https://tinyurl.com/2vy2ytrs

For example, it might be possible to try 10mW
of WSPR on 40MHz, if a frequency could be
coordinated. This would not require an Innovation
and Trials licence.

Using his Innovation and Trials licence, Roger's
2.5Wto alow wire dipole was heard in the
Canaries and Eire. Roger says that his signals
haven't made it to the USA again, although a
number of others have. Robbie EI2IP has been
heard quite widely in the USA in recent weeks.
Roger has also tried 10mW WSPR as described
above and stations as far away as 17km have
heard his signals, although Roger says that
most people who did tests with him did not have
resonant antennas for the band (and see Roger’s
report on page 74).

Peter Taylor G8BCG (Liskeard) says that the
band has been very good to North America and
elsewhere over several days this month.

The6mBand
Kevin Hewitt ZB2GlI (Gibraltar) has found the
band fairly quiet apart from a TEP opening on 2
November, Fig. 1, when Kev worked 9Y4D (FK90),
CX6VM (GF27), EA7/YL3GS (IM76), LUADJC
(GF05), PP1BM (GG99), PU2KNM (GG55),
PYTMHZ (GG98), PY2COY (GG55), PY2RC
(GG67), PY2WC (GG66), PY2ZS (GG66), PYAAZ
(GH80), PYAVE (GG77), PYSAM (GG44), PY5ZHP
(GG54) and V51JH (JG77) from the Gibraltar club
station using an FT-450 and a Hexbeam.

Don G3XTT (Wells) says that he has been
interested to decode signals from PA, ON, F and

EA most days, most probably by meteor scatter,
but on 8 December, he came home to find three
decodes of CQ calls from XT2AW on the screen.
Perhaps this was TEP from Africa into the
Mediterranean and from there to the UK by Es.
Steve Telenius-Lowe PJ4DX says he has
very little VHF news to report this month:
“Shortly after sending last month’s report, on 11
November | worked TZ4AM on 6m CW but, after
that, the band was very quiet until 4/5 December
when, during a 50-minute opening either side
0f 0000UTC, | worked ZLTAKW, ZL3RC, ZL1RS,
ZL1SG and ZL1RQ, all on FT8 (see Fig. 2). ZLTRS
has already uploaded to LoTW, giving me a new
one confirmed on the Magic Band. Apart from my
local neighbours PJAMM and PJAGR, and the usual
South American stations that come in via TEP here
most evenings, the ZLs and TZ4AM are the only
stations | have heard on 6m the whole month.”

The2mBand

Keith Watkins G8IXN (Redruth) has been quite
active on 2m FT8, using both horizontal and
vertical polarisation. Keith has an excellent path
up the west coast of Wales and into Scotland and
on 30 November, worked MMOABM (1075) using
vertical polarisation.

Jef Van Raepenbusch ONSNT (Aalter) didn’t
find too much on the band - he took partin the UK
Activity Contest as well as the FT8 activity period,
but there was little that he regarded as DX.

Simon Evans G6AHX (Twyning) writes, “On 4
December there was a contest going on in France
on 144MHz and | worked TM5R (JN19). Then, |
did the 144MHz UKAC contest on 6 December
in the low power section. | had 14 contacts in
12 squares. My best DX was PA5Y in JO21 ata
distance of 546km."

lan Bontoft G4ELW (Bridgwater) says he's
found it hard going this month. He says that as
well as looking at the Hepburn and FSLEN tropo
forecasts, he's also found it worth keeping an
eye on the G7IZU website (URL below), which
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The World of VHF

sometimes shows what lan terms ‘unforecast’
openings! This led to a couple of QSOs on 3
December, when lan worked F6APE (IN97) and
F6IFX (JNO8). lan says both QSOs were hard
going, but they completed in the end. lan runs
15W to a 5-element Yagi at 4m above ground.
https://tinyurl.com/3k4z56vy

It's great to hear from Stewart Cooper G4AFF
(Norfolk) who moved from his well-known
GM4AFF QTH in September. Stewart says that
at present he has a single low mast for VHF and
swaps antennas as required. He says that he
has managed to work some nice DX on tropo
from the new site, as far away as the Pyrenees
and north-west El in fairly flat conditions. He's
found the UK Activity contests surprisingly hard
going with some stations not hearing his calls.
Stewart says he is amazed at the level of activity
from JO02 on VHF during contests and says that
the local Norfolk club are very active and do very
well. Stewart says that he was concerned that the
move might be the end of amateur radio for him
but is starting to think that it might be OK - on
VHF at least!

Despite ‘only’ having the 2m vertical available
for FT8, | was pleased to make some nice QSOs
during the month here at GW4VXE (Goodwick),
including EI9KP (1054), GOLBK (JO03) and
MMOABM (1075). Putting up the 6-element
horizontal beam has made things easier on a
day-to-day basis, although no great DX has been
worked yet.

TheZ70cmBand

Jef ONBNT worked GACLA (1092) during the UK
Activity Contest and then during the FT8 activity
period, he worked GOBIX (JOO1), G4NBS (J002),
GOGJV (1091), 2E0DUE (JOO1), G3ZPB (1091),
MOLMK (JO01), G4ZZL (JOOT), MOIEP (1091),
GOLGS (1081) and G7LRQ (1091) - a very nice
haul.

Simon G6AHX mentions that the colder weather
seems to be affecting UHF propagation and
notes that he is hearing a Fusion repeater in
Weston-super-Mare, GB7IS, which he would not
normally hear. Cold mornings with high pressure
associated are often good news for VHF/UHF
propagation.

Satellites

Jef ONSNT monitored three ARISS contacts from
the International Space Station on 22,23 and 28
November.

Peter GBBCG says that he has been
concentrating on Q0-100 where he has worked
some nice new ones, including SH3SE/P, 5SR8PA
and XW4KV. Peter has been thinking about the
GreenCube satellite and says he has all the bits,
but not, as they say, necessarily in the right order!

Here at GW4VXE, it's been a quiet month on the
satellites, but | was very happy to work VA7LM
(C054) on RS-44 once again on 21 November. Joe

KE9AJ has been breaking distance records on
F0-29. On the 23 November, Joe worked EB1AQ
over a distance of 7642km, breaking the previous
record by 8km! Congratulations to Joe and Jose
for a great contact (Fig. 3).

Patrick WD9EWK has plenty to report in his
email. He writes, “On 4 December, the TEVEL-3
satellite was activated for 24 hours. This is one
of eight TEVEL satellites. All of them have FM
repeaters that share the same uplink and downlink
frequencies, so only one will be active at a time.
TEVEL-3 was turned on, and was popular on its
passes over North America. | was able to work
four passes, two in the late morning, and two more
in the evening. | found that narrow FM works better
on the uplink than ‘normal’ FM, and the downlink
was easy to hear.

“Also in the past week, we now have a new
satellite from China, CAS-5A. This satellite
has three transponders that can operate
simultaneously:

21.435MHz up/435.505MHz down, 15kHz H/U
SSB/CW transponder

145.820MHz up/435.540MHz down, 30kHz V/U
SSB/CW transponder

145.925MHz up (no tone)/435.600MHz down,
V/U FM transponder

“After its launch, the transponders and telemetry
downlinks were active.

“GreenCube, now also known as 10-117, has,
all of a sudden, shaken up satellite operating.

It has a 70cm packet digipeater, which requires
different software to work. It is in an orbit 6000km
above the Earth. Where there were limits on
intercontinental satellite DX for those who have no
access to Q0-100, GreenCube has been opening
up satellite DX like we haven't seen since the days
of HEO satellites such as AO-10, AO-13 and AO-
40. For those in North America, the possibility

of stations in the Northeastern USA and the
Canadian Maritimes working all 50 US states via
satellite is now real. More operators claiming
satellite DXCC awards could also be a reality.

“Starting 10 December, Tyler N5UC (ex-WL7T,

ex-KL7TN) is in Honolulu working GreenCube and
a couple of other satellites from grid BL11 on the
island of Oahu for a few days. Several satellite op-
erators have already reported working N5UC and
can now claim satellite WAS awards. Exchanges
through the GreenCube digipeater are similar to
what we have seen through other orbiting packet
digipeaters. With the 6000km orbit, passes can
run for 60 to 75 minutes at a time.

“In mid-November, | made my third trip in 2022
to the rarely-heard grid DM31 in southern Arizona.
I drove there early on a Saturday (19 November)
morning, like I've done in the past. This time, I first
visited the USA/Mexico border, then moved north
a few miles to the visitor center at Organ Pipe
Cactus National Monument to work passes in FM,
SSB, and (via A0-27) D-STAR.

“On 3 December, there was a hamfest at a nearby
college’s parking lot. This hamfest was only 15
minutes away from my house, and | went out there
with a table demonstrating satellite operating for
the hamfest attendees. Unfortunately, a rainstorm
went through in the late morning, bringing the
hamfest to an abrupt end, but | had fun working a
few satellites in FM, SSB, and (again, on A0-27)
D-STAR for the crowds. Many were interested in
seeing D-STAR via satellite, and were impressed
with the D-STAR audio quality through a satellite.
After a couple of years of COVID restrictions, it
was great to see so many hams show up at this
event.

“With A0-27 being available across almost all
of the continental USA (the same is true across
Europe) now, I hope to work more stations using
D-STAR. With many IC-9700s in the shacks of
satellite operators, along with some taking their
1C-9700s out of the shack and into the field, there
are many operators that could give D-STAR via AO-
27 atry.”

That's it for this month. Thanks to everyone
who's written in - but there’s always room for
new contributors. If you have been thinking about
getting in touch - please make 2023 the year you
do! PW
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Rod Angel G4ZUP
practicalwireless@warnersgroup.co.uk

of aBand | TV antenna [1] but, since that

P W has previously described an adaptation
was 40 years ago, and for an entirely

different project, | thought the subject might bear

being revisited now.

Even though several decades have passed
since British broadcasters turned off the last
of their Band 1TV transmitters, some of the old
receive antennas are still around; and if you're
lucky enough to find one in a loft (as I did), it
could be in surprisingly good condition. Once
the cobwebs have been brushed off, and the
metalwork given a quick polish, you could have
almost everything you need to make an effective
beam antenna for the 4m band.

Technically, these H-shaped antennas are two-
element Yagi arrays, with one driven element
and one parasitic reflector. The driven element
(which is actually in two separate halves) is a
half-wave dipole. This is easily identified by
the weatherproof housing for the feeder cable
connection at its centre. The reflector is (usually)
also in two physical parts, but is electrically
connected as one solid element, Fig. 1. Itis
slightly longer than the driven element.

In relation to the amateur 4m band, Band 1 TV

Repurposing an
0ld Band 1 TV Antenna

Rod Angel G4ZUP uses an old TV antenna to provide the raw
materials for a simple 4m band beam.

was a little lower in frequency, and therefore its
wavelength was a little longer. So, if we want to
convert an old TV antenna into a 4m band anten-
na, all we need to do is chop the element lengths
down a bit, and close up the element spacing. It
really doesn't get much harder than that!

The converted antenna should exhibit a useful
amount of directional gain over single-element
types and, because it is formed from tubes rather
than thin wires, will have sufficient bandwidth to
cover both the FM and CW/SSB portions of the
4m band. It can be rigged with the elements ei-
ther vertical or horizontal, as appropriate.

Design Considerations

Antenna sleuths may spot an apparent anomaly
here: TV antennas were (and are) designed for
75Q systems, and we need a 50Q antenna, but
none of the usual impedance matching devices

isincluded in our design. This gives a clue that,
electrically, there is more going on than meets
the eye.

In fact, the simplicity of the constructional
task belies quite a complex interaction between
element lengths and element spacing - and
changing any of these will alter the feed
impedance in some way.

The presence of the parasitic reflector
makes the driven element appear inductive,
but shortening the driven element a little is
enough to add an equal and opposite amount of
capacitive reactance.

Element lengths and spacing could be
optimised for either maximum forward gain, or
maximum front-to-back ratio; but in both cases
the significant reduction in element spacing
results in an awkwardly low radiation resistance.

The suggested design is therefore
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Fig. 1: The parts of the parasitic reflector are
electrically connected as one solid element.
Fig. 2: A ferrite collar is one option for a choke
balun near the feedpoint.

something of a compromise. Its theoretical
characteristics include a useful amount of
forward gain, which is nevertheless slightly
below the maximum possible gain. It has a
wide main lobe with a broad shallow null to the
rear, but not the deep null of a sharp cardioid
pattern. The feedpoint impedance is pretty
close to 500, and almost entirely resistive.
Inclusion of a balun near the feedpoint, Fig.
2, should reduce squint and ensure that the
antenna is generally well behaved. | used a
ferrite (because | had a spare one to hand), but
other constructors have used a sleeve balun
[1], or evenjust a coil formed from a few turns
of the coaxial feeder cable.

| say ‘theoretical’ characteristics because |
have never felt the need to actually measure
most of these parameters. The antenna, as
described here, clearly works and it seems
to me that anything else is fairly academic.
Should you wish to measure gain and/or
front-to-back ratio, a procedure for doing
that is described in the 1982 PW article [1],
which can still be accessed free of charge in
the wonderfully comprehensive archives of
RadioWorldHistory.com [2].

And so to the nitty gritty of the design. This
was theoretically based, and empirically
tweaked.

ElementLengths
The overall length of the parasitic reflector is
204.5cm. Assuming the metal tubes have a
Velocity Factor (VF) of 0.95, this would equate
t0 0.504A at mid-band. The parts should be cut
symmetrically, so that the boom attachment
point remains at the centre of the reflector.
Each tube of the driven element is cut to a
length of 94.3cm but, since the feed assembly
adds 3cm to this, the actual leg length is
97.3cm, Fig. 3. Assuming the same VF, this
makes the whole driven element 0.480\ long.
This is very much in line with expectations for
such an antenna: The parasitic reflector being
slightly longer than A/2, and the driven dipole
slightly shorter than /2 to improve impedance
matching.

ElementSpacing

For element spacing we do not need to apply a
VF correction, because here we are considering
the radiated signal in air, not the conducted
signal in a metal tube [3].

A spacing of 91.5cm (0.214\) gives a good
combination of gain, front-to-back ratio, and
near-50Q radiation resistance with little or no
reactance [4].

Construction

If you want to realise the performance -
notably the matching - described here, you
should aim to do all your measuring and cutting
to within a mm or two.

Construction is simply a matter of cutting
four tubes to make the specified element
lengths, and spacing those elements at the
right distance on a boom. If the original TV
antenna boom is too short, or is otherwise
unsuitable for your purposes, you could use
almost any rod or tube of about the right size

to make a new boom. | used some old square-
section aluminium that was lying around in my
garage.

This antenna is big enough for windage to
be a consideration - remember wind pressure
scales with the square of wind speed - so, if
using anything other than standard antenna
hardware, it's advisable to have something
reasonably beefy at the mounting point, Fig.
4. | tend to use aluminium parts with stainless
steel nuts and bolts.

If you'd like to try out this antenna, but just
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don't happen to have any leftover Band 1 TV
antennas, it should not be a very big job to make
one from scratch. If you do that, pay particular
attention to the actual length of the driven
element legs, and remember to include any
extra length added by the feed assembly.

To reduce wind noise, the tube ends of TV
antennas are blocked with small plastic bungs.
If you don't have these, it would be advisable to
start with the elements a few cm longer than
specified. Check the impedance matching with
a VSWR meter and/or some kind of analyser,
and reduce element lengths incrementally until
a good match is obtained.

Rigging

The normal rules for rigging Yagi antennas apply

here: If configured for vertical polarisation,
the antenna should be stood off from any
conductive mast; and it's best to avoid very
close proximity to other structures, especially
anything conductive.

If rigged for portable operation, a reasonably
stout mast would be ideal. The lower sections
of a telescopic fishing rod could be used, but in
that case all the joints should be wrapped with
sticky tape, and the mast itself should have
at least two sets of guys, one at the top and
another in the middle. Taller masts might need
three sets of guys.

These guys should really be pegged with
something bigger than camping-shop tent pegs.
| use 50cm lengths of angle iron, with a long
point at one end and some holes for shackles at
the other.

TestResults

With the antenna rigged for horizontal
polarisation, atop a 3.8m mast, the indicated
VSWR at 70.250MHz was 1.05:1. At the band
edges, thisroseto 1.1:1.

The results indicated by my VSWR meter
were confirmed with a nanoVNA. So, within
the uncertainty limits of hobby-grade test
equipment, the specified design gives a near-
perfect match across the 4m band.

Operation
As with the split co-ax antenna previously
described [5], this antenna is simple, effective,
and quite easy to use - and it needs the same
basic safety precautions. It should be rigged so
that the element ends (at least) are well out of
reach before any transmission is made. This is
to prevent inadvertent physical contact, and the
RF burns that could result from that.

Due consideration should also be given to
EMF safety. If in doubt, use the RSGB/Ofcom
tool [6] to estimate a safe separation distance.

Conclusion
Whether you recycle an old TV antenna or build

something from scratch, this simple antenna
could give a useful boost to your radiated signal
strength on 4m. Better still, it would also give
the same boost to your receiver sensitivity, and
improve your signal-to-noise ratio. What's not
to like!
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» SDRplay RSPduo SDR Rx Dual SDR Tuners - Diversity £239.00

Low Jitter GPSDO 1 ppb 400 Hz-810 MHz 1 Port £114.00 2 Port £168.00
FA-VA5 600 MHz Antenna Analyzer Kit 99% Kit £189.25 Full Kit £162.25

-New to SDR Kits: CCW's Loop Antenna Head Active R3500D ARDF Rx Kit £33.00
5 kHz - 150 MHz + 12V DC BiasTee Injector: £67.20  SWA Torque Wrenches

- Permanent Outdoor L-Band Antenna with 10m _from£27.00
cable for 1540 MHz £43.50 GPS version A1575 £41.55 | HUBRF PAT Boards

- L-Band Receive Antenna Inmarsat / Iridium: £12.90 e 4

K Webshop Orders only — Paypal or Pro-} Fo rma ‘invoice
www. SDR Kl ts'net e-mail: info@sdr-kits.net Prices shown incl VAT - p&p extra
SDR-Kits Office 11, Hampton Park West, Melksham,SN12 6LH UK VAT reg GB979776427

VNWA 3 Series — HupRF Pat Kits — SDR Antennas - RF Transistors — Calibration Kits

“Secret” Frequencies for SDR Fun

Worldwide Broadcast and Utility Radio Stations

Up-to-date frequencies, schedules and digital data codes for 2023!

HACARS mode: 2 Aircrafl reg: B LXM FANS-1/A CPOLC Message: Parad:
Mesaage label: €1 Wlock idk v (Upbink) CPOLE Uplink Mesage: ACARS:

Message content: Moader Hesmombly: skipped
MKGASCX 02082 Mg 1D e

3
Turwstamp: 10:49.54
Message data:

AGM
AN B FILEXOS45/GL H16/MA 7871
CRoss AR BTA

PROCITEC" |

2023 Shortwave Frequency Guide - EUR 45 = £ 39

350 pages. 13,300 entries with all broadcast and professional utility stations worldwide. Latest
schedules for 2023. Clearly arranged and really user-friendly. 27th edition!

2023 Super Frequency List CD - EUR 30 = £ 26

4,000 shortwave broadcast frequencies. 9,300 frequencies of utility radio stations, plus 24,000
formerly active frequencies. 1000 fascinating new digital data decoder screenshots. 29th edition!

2023/2024 Guide to Utility Radio Stations - EUR 55 = £ 48

plus Supplement January 2024 with 300+ new frequencies!
550+16 pages. 9,300 frequencies and 240 digital data / SDR screenshots. Frequencies, stations,

call signs, codes, abbreviations, meteo/NAVTEX/press schedules, and much more. 32nd edition!

Special package prices available:

Safe 15 EUR: SWFG + UTG=85EUR=£74. SWFG +CD =60 EUR=£ 52.
Utility Si Guide + Freq y List CD =70 EUR = £ 61.

Safe 20 EUR: SW Freq Guide + Utility Stations Guide + CD = 110 EUR = £ 96.

Payment by Mastercard, Visa, bank, cash (EUR only). No cheques! Worldwide post-
age is £ 8 per kg. See our website and free 2023 I for more products, detai-
led descriptions, recommendations from all over the world, and hundreds of the very
latest radio itoring We’ve been ing in this field for 55 years!

Klingenfuss Publications - Hagenloher Str. 14 - 72070 Tuebingen - Germany

Fax +49 7071 600849 - Phone 62830 - info@klingenfuss.org - www.klingenfuss.org

AMATEUR RADIO FOR THE GREAT OUTDOORS

Carbon-6 Ultra-light Mast

£44.95

A carbon-fibre telescopic pole, ideal
for lightweight end-fed
wire antennas.

Extended length 6 metres
Packed length 43cm
Weight just 3159

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

A highly portable light-duty mast.

N SOTABEAMS  Www.sotabeams.co.uk

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

— ’\ﬂal
(sou Ty —_— ) \ |

Tactical 7000hds Mast

£69.95

A heavy-duty fibreglass
telescopic mast.

Extended length 7 metres
Packed length 59cm
Weight approx 1.65kg

Strong and compact.
Supplied with camo bag.

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Steve Telenius-Lowe PJ4DX
teleniuslowe@gmail.com

e start with November’s 28MHz beacon
w report compiled by Neil Clarke GOCAS.

“New beacon IT9EJW 28250 was heard,
very strong, for the first 15 days of November but
then only on occasional days till the end of the
month. Other Italian beacons followed a similar
pattern. Sporadic E took place on more days than
expected for November, some openings were
strong and localised and lasted for several hours
while others were weak and fleeting.” Neil logged
71 beacons from USA, far too many to report
here, so he is reporting them by their call district:
“Beacons were heard from W2 and W4 call areas
on 19 days and the W5 area on 23 days of the
month. 4UTUN and W6WX, both on 28200, were
heard on 26 and 6 days respectively. Both of these
will not be included in their call areas as they run
100W, while the other beacons run far less power
and so they would distort the overall picture.
Staying with the worldwide beacon network on
28200, YV5B was heard on 17 days and VK6RBP
on 18 days.”

The Month on the Air

We continue where we left off last month, with

a wide range of DXpeditions to work in the

month from mid-November. A35GC from Tonga,
T88WA from Palau and T33T from Banaba Island,
Kiribati, were all well under way by the middle of
November. According to the Rebel DX Group’s
Facebook page, T33T made 97,193 QSOs of
which 93,731 were on FT8 or FT4, and just five
on CW. They continued operating until they had
exhausted their 600-litre supply of diesel for their
generators.

Transatlantic Centenary &
New Digi Modes

Steve Telenius-Lowe PJ4DX reports on HF activity in November
and looks forward to some interesting operations in February.

These three operations were followed a few
days later by TL8AA and TL8ZZ from the Central
African Republic. As with previous Italian
DXpedition Team operations, their logs were
uploaded to their website in almost real time,
allowing you to check that you were ‘in the log’ or,
if not, to try again after just a few minutes. TL8AA
made 52,404 QSOs on CW, SSB and RTTY, while
TL8ZZ made a further 39,873 on FT8.

The CQ World Wide CW contest took place at the
end of November with groups travelling the world
to give contesters a rare multiplier. Many of these
were active before the contest to check out their
stations. One such was 3B8M from Mauritius,
operated by GOCKV, KX7M, W6NV, KOAV, MOSDV
and DK6SP, Fig. 1. Here on Bonaire there were
two major multi-operator contest groups active:
PJ4A and PJ4K. Two operators flew over from the
UK to join the PJ4K team, Martin GD4XUM and
Dave G3NKC. After the contest both teams got
together with some of the local PJ4 amateurs for
a celebratory dinner, Fig. 2.

February DXpeditions
Thierry F6CUK will be on the French sub-Antarctic
island of Crozet, FTAW (full callsign to be
announced later), until March. In accordance with
the agreement with TAAF, the authorities on the
island, Thierry will only be allowed to operate on
HF for a three-week period between 20 December
2022 and 26 January 2023. He was originally
hoping to be active for the full three months of his
stay on the island.

MONPT, F5NVF and F5RAV plan activity from
Gambia as C5C from 16 February to 13 March.

OK2WX plans activity as 9U4WX from Burundi
from 4 to 27 February. He will be using 700W on
3.5t0 28MHz CW and SSB.

FT4 Contest Series

Many readers of this column are active on FT8 but
it seems far fewer use FT4. This is twice as fast
as FT8, with 7.5-second Tx/Rx periods, making
for ‘quick-fire’ contacts. The RSGB has an annual
series of FT4 contests on 3.5,7 and 14MHz. The
first session of 2023 takes place on Monday 27
February between 2000 and 2130UTC. The rules
are slightly different this year, with the ‘multiplier’
DXCC entities worked on each band instead of
Grid squares, see:
rsgbcc.org/hf/rules/2023/r80m_ft4.shtml

BRmateur Radio

Transatlantic Anniversary

The first two-way transatlantic amateur

radio contact took place 100 years ago, on

24 December 1922, something well worth
commemorating. Eleven historic callsigns

- G5WS, G5AT, G6XX, G6ZZ, G3DR, GM5WS,
GW5WS, GUSWS, GD5WS, GJSWS and GISWS -
were operating on CW, SSB and digi modes on
all bands from 1.8 to 28MHz during the whole
of December. There was plenty of activity and
after a few days | qualified for the Bronze award,
Fig. 3.

VarAC

VarAC is the new 'keyboard-to-keyboard’ digital
mode developed by Irad Deutsch 4Z1AC which

is getting a lot of attention now: see the Data
Modes columns by Mike Richards G4WNC, in the
December and January issues. One of the early
proponents of VarAC is HF Highlights regular
Victor Brand G3JNB, who sent in Fig. 4 and
wrote: ‘I have been chatting with various European
stations about the pleasure of getting back to
traditional ragchew’ QSOs on HF. As November
progressed, it became apparent that a host of new
operators were arriving on VarAC's most popular
20m frequency of 14105kHz and were much
engaged in learning to use this comprehensive
system. | managed to connect with Chris ZD7CA
on St Helena with my 20 watts. He was sitting on
the beach with a glass of local wine, chatting to
me on his laptop over 20m VAR. Very smooth!

“PSK Reporter regularly shows my call copied
in VK, ZL and USA/VE. A good link to a Comoros
islands operator, calling CQ, was fruitless though
as he was not looking at his screen! NC3Z in NC
was my first connect across the pond and chatting
with TF is a doddle! At night, the 40m channel is
progressing nicely and I have high hopes for 30m
by the New Year. Transmitting a regular Beacon
signal is a sure-fire way to encourage new users
as they can ‘ping’ your station to see how they are
‘getting out’ before going live and responding to
stations calling CQ. For example, FR1GZ's Reunion
beacon, on 20m, twice came straight back to my
call during the month.

“I have had a reply to my enquiry to ARRL, about
the need to have Logbook of The World (LoTW)
accept logs for the VarAC mode, to say that they
are already working on it and ‘please stand by".”"

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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The Transatiantic Centenary Tests

G&Ws «es the first to get across in 1922

This s to certify that

PJ4DX

contacted
9 stations on 50 slots
In December 2022

s

RSGBTEAM
B Eronze

Award
B

Fig. 1: Jamie MOSDV and Philipp DK6SP relaxing
after a previous contest. They were active as
3B8/MOSDV and 3B8/DK6SP before their recent
3B8M operation. Fig. 2: Members of the PJ4K and
PJ4A contest groups with local amateurs; left,
from front: Scott WAPA, Dave N3RD, Jeff KUSE,
Martin PJ4MM, John K4BAl, Martin GD4XUM;
right, from back: John K3CT, Bert PJ4KY, Peter
PJANX, Pat N8VW, Dave G3NKC.

Fig. 3: Transatlantic Centenary certificate.

Fig. 4: VarAC screen shot, showing keyboard
chats and G3JNB beaconing. Fig. 5: Some of the
aluminium in the air at the QTH of Etienne 0S8D.
Fig. 6: Reg GOOOF in his shack. Fig. 7: Parks

On The Air ‘Kilo’ certificate awarded to Carl
2EOHPI/P. Fig. 8: John ZB2JK with home-made
10m beam at Coaling Island, Gibraltar.

Readers’ News
Victor G3JNB took time out from operating on
VarAC to return to his first love, CW: “Back on
the CW DX frequencies | was delighted to see
hordes of stations chasing DXpeditions as they
fired up again after the Covid restrictions and a
truly dreadful sunspot minimum. As | mentioned
last month, the ‘big guns’were dominating the
splits but I tried to pick my moment and was
gratified to log J28MD Djibouti and 5V7RU Togo
on 20m with TL8AA Central African Republic on
17m and 12m. Best DX for November? On 20m
VarAC, | exchanged reports with the beacons of
ZL2TNB and ZLTRM. On 12m CW, my last QSO [in
November] was with PJ4/K4BAI on Bonaire.”
Jim Bovill PA3FDR reckoned that propagation
was a bit ‘'up and down’ this month: “Some days
very little activity from either EU or DX stations,
other days there were long runs with good signal
strength from North America and Asia, although
| had fewer contacts with South America than
in previous months. It was good to see good
reception with Japan again after the poor reception

5 VarAC by 21AC LY
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12:59:26 - <SENDING BEACON ON 20m> DE G3JNB
13:14:27 - <SENDING BEACON ON 20m> DE G3JNB
13:31:18 - <SENDING BEACON ON 20m> DE G3JNB
13:31:30 - INCOMING CONNECTION REQUEST.. Hold tight!
13:31:35 - CONNECTED TO S57RX
13:32:46 - G3JNB> <AWAY> de GIINB
13:33:01 - S5TRX> <SNRR>
13:33:24 - S57TRX> <INFO>
13:33:34 - G3UNB> <R-03>
13:33:40 - SS7RX> 73's and all the best!
IDE S57RX Disconnecting...<DISC>
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from that country in the past months. This was
particularly evident on the 15th of the month when |
had a run of 11 successive QSOs with Japan in the
space of 35 minutes. In that same session I made
contact with three stations from New Zealand...
I'managed a few QSOs with new DXCC entities

in November, Equatorial Guinea (3C3CA), Gabon
(TR8CA), India (VU2FI) and Togo (5V7RU) and
second contacts with Greenland (OX7AKT) and
Rodrigues Island (3B9FR). And finally a touch of
sunshine from the Caribbean island of Guadeloupe
(FG80J), only the second time | have reached the
island.”

Etienne Vrebos 0S8D wrote “most of the bands
were wide open, but some of my friends here say
that I'm missing half of the world after 1700UTC as
I mostly use the radio between 0800 and 1700UTC
and they tell me what happens after 1700... On
40m | usually work from 1600 to 1700UTC with
my Icom IC-7300 with T00W only and reach all
European countries, chatting with UK or German
stations... I'm always interested to read what
the other European stations worked all over the
world... | suppose nothing can compete with good
directional antennas: if | could, or were allowed,
to push up a mast of 20m and a beam antenna...
but my Hexbeam still gives me satisfaction after
six or seven years, even at 8m.” Etienne added
that he likes ‘playing’ with antennas but some of
his neighbours told him he has more aluminium
than trees in his garden - this sounds like quite an
exaggeration to me, judging by Fig. 5!

Reg Williams GOOOF sent in a photo of himself
in his shack, Fig. 6. He says he did not have a lot
of time on the bands this month, but “nonetheless
some nice DX stations were worked on FT8. One of
my main aims was to work the DXpedition station
K8H in American Samoa. My best option after
trying other bands appeared to be 7 or T0MHz.
Their signal was very weak with a good number
of stations calling but very few being worked. No
success for me after trying for a few days during
the DXpedition’s sunrise and sunset times. On
to another DXpedition, TL8ZZ Central African
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Republic, worked fairly easily on three bands, 7 and
10MHz very late evening and 18MHz early morning.
My best DX was AHO/WA7WJR, Mariana Islands,
on 18MHz at 0750. This band has been very good
especially in the early mornings working Oceania
and Asia.”

Tim Kirby GW4VXE spent most time on 10m,
usually operating as GW4MM. The period leading
up to the CQWW CW contest was particularly
interesting with a number of stations preparing
for the contest, including V31CQ, P44W, PJ4K and
VP2MJA. During the contest itself, Tim treated
it as an exercise in DXing rather than contesting
and enjoyed it... Some highlights from the 10m
log were A71DX, CN3A, 3B8M, ZS6W, 3V8SS,

E2E, BD7MM, 7Q6M, PJ4A, PJ2T, DAL, VP5M,
V26K, PZ5C0, 0X7AM, BG8SRK and A44A. Tim
also pressed the 40m dipole into service on
15m, with surprisingly good results. “Perhaps
the most satisfying contact was giving big multi-
multi operation M6T their only GW contact of

the weekend on 15m! Since the contest, things
have been quieter, but there have been a few nice

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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contacts such as KP2B, TO9W, ZD7BG, CX5FK,
9H1XTand TA1PB, all on CW.”

Owen Williams GOPHY said that the fall in the
SFI numbers this month coincided with a falling
off of his activity, though “most of the activity
was on 28MHz as there were openings to the East
Coast of the USA most afternoons. As | write this
the ARRL 10m contest is on and fortunately the SFI
numbers have risen and the band was alive this
afternoon.”

Carl Mason GWOVSW operated for a short time
in the CQWW CW contest at the end of November:
“Running the Xiegu G90 at 5W with the inverted
G5RV on 20m contacts included CN3A, CR3W,
EA8RM, N2Y0 and PJ2T. | then operated GB100BBC
when I could this week [early December - Ed], the
first and only op to do so in Wales this year, and
made 148 contacts on all bands 80 - 10 using both
SSB and CW. Mostly 50W but I did try calling for
QRP stations with 5W on the calling frequencies.
Equipment this time was an FTdx3000 and my
inverted G5RV. | managed 32 countries on 20m
including 5W CW contacts on 20m with OE5ARN, 2

X QRR, and EA2BJ and then on SSB a 10W contact
with EI8BLB and several other EU stations. Most
of Europe was worked during the week using both
CWand SSB.”

It was a pleasure to work regular contributor
Carl Gorse 2EOHPI when he was operating
portable from the Heugh Lighthouse in
Hartlepool. Carl wrote: “So far this month I've
worked nearly 2000 contacts with QSOs into East
Coast USA. Conditions are definitely improving
with the odd solar flare but not really affecting
propagation. I've also been working on my ‘KILO’
award, Fig. 7, at each POTA [Parks On The Air - Ed]
park here in the North East coast with my fourth
nearly complete... | also travelled to Scotland to
operate a POTA at GM-0099 Hirsel Country Park,
just across the England/Scotland border.”

During the month Kevin Hewitt ZB2Gl operated
from his home station, from the Gibraltar ARS's
club station, from the top of the Rock, and from
Coaling Island with John King ZB2JK, Fig. 8.

Band Highlights

Jim PA3FDR: 7MHz FT4: JI4POR. 7MHz FTS:
9K2YM. 10MHz FT8: 4J3DJ, VK5BC/P, VK7AC.
14MHz FT4: CN22CWQ, K7TM, VK7YUM, VPSLP,
ZS6ZA. 14MHz FT8: HIBARJ, JA2JKE, PY1SX,
RAOSMS,YB3COY. 18MHz FT4: TRSCA. 18MHz
FT8: 3B9FR, 4J3DJ, JAOFIL + many JAs, JT1CO,
K7CMI, 0D5ZZ, OX7AKT, ROAJQ, UN7PNF, VE7SZ,
VK5PO. 21MHz FT4: CX1008, JA2ATE + many
JAs, PY2RAR, W7CT. 21MHz FT8: BGODAP,
FG80J, JATCIN, KP4PR, LUTFRD, PY5QW, ROAIV,
ZL1LEE, ZL2AWW. 24MHz FT4: R9SDV. 24MHz
FT8:3C3CA, JR2UBS, RZOSU, VK6AL, VR25XMT,

VU2FI. 28MHz FT4/8: USA.

Etienne 0S8D: 14MHz SSB: 9M2GET, 9IM2M,
KL7WG, SUBYOTA, UN7LAN, VK1ZZ. 18MHz SSB:
TL8AA, UK8OM. 21MHz SSB: 5R8PA, BH7FFR,
FK4QX/P, P44X, SU9VB, TL8AA, TO9W, UK8OM,
UN9GD, VK4BT. 24MHz SSB: 5R8WP, C5YK,
CX8DS, FP5AC, PJ7PL, TZ4AM, UK8OM, V31XX,
VP5/WQ7X, XQ6CF, ZLARMF. 28MHz SSB: 4L4NW,
5R8PA, C5YK, CE7VP, EX2V, LUTXAW, PY4JW,
TL8A,UK80, UN6GDL, VK6VLF.

Reg Williams GOOOF: 7MHz FT8: 4S6SAD,
FG80J, TL8ZZ, VU2FI. 10MHz FT8: 5V7RU,
A35GC, A41ZZ,HH18NOV, J28MD, TL8ZZ, P29RO.
18MHz FT8: 3B9FR, 411FKB, AHO/WA7WJR,
HL5BMX, JA2LMY, TL8ZZ, VK20V.

Owen Williams GOPHY: 28MHz SSB: FRA4QT,
KIOF, KP2B, PV2G, TL8AA, V31XX.

Carl 2EOHPI/P / 2MOHPI/P: 14MHz SSB: VK3ZK
(VKFF-0747). 14MHz FT8: BH3BBJ, BDASTG,
CX1RL, JA7UKM, LUTEEP, PJ4DX. 21MHz FT8:
PP5IP. 24MHz FT8: CO2GL, PY3YD, V51LZ,
YNTKK, YV1SW.

Kevin ZB2GI: 5MHz FT8: 9K2HS, VE1YX.
24MHz SSB: N8II. 24MHz FT8: J79WTA, K6BV,
PU1JSV, VE6BMX, W7AL. 28MHz SSB: 3G5P,
CE7BL, KH7CM, LUTXMO, PY5ZAT. 28MHz AM:
WATH. 28MHz FT8: CE3FFC, CX9BU, HH2MK,
HP3QQ, K6IPM, K7GQ, KL7NW, LUTFCP, PU1PZP,
VE5MX, VP2EIH, YV5GRB. 28MHz FT4: AA7EW.

Signing Off

Thanks to all contributors. Please send all input
for this column to teleniuslowe@gmail.com by
the 11th of each month. For the April issue the
deadlineis 11 February. 73, Steve PJ4ADX. PW

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

ML&S Officially The Largest
UK Dealer & Distributor of
Yaesu Musen Products

This month’s Featured Yaesu Radio
Yaesu FT-891

Only £679.99
Brilliantly
compact 100W
All Mode
160m-6m

See HamRadio.co.uk/FT891

New! FT-710 Perfectly sized & simple to use.

(The Guv’nor has one in his shack) ........... £1099.99 incl Speaker
Yaesu FTM-6000E

Dual Band 50W 2/70 FM Mobile TranSCEiVer.........c..vvevreres £239.95
Yaesu FTM-300DE 50W CAFM/FM 144/430MHz Dual Band Digital
Mobile Transceiver. £399.00
Yaesu FTM-200DE IN STOCK Single RX C4FM Mobile.....£349.96
Yaesu FTM-400XDE Dual Band transceiver for 144/ 430MHz

with the new C4FM/FDMA Digital MOde..........ovvecvvvreves £399.95
Yaesu FTdx101D & MP Qur current favourite Base Station from
Yaesu. Choose between 100W & 200W versions

CALL for BEST PRICE!

Yaesu FTdx10 HF +6+4m Hybrid
SDR Base Station..........occoccccerrissrrvveeres CALL for BEST PRICE!
Yaesu FT-891 HF/6m Base/Mobile ....£679.95
FT-891+FC-50 Bundle

Buy an FT-891 with an FC-50 Auto-Tuner and save! ........ Just £869.95
Yaesu FT-818ND 6W QRP 160m-70cm
Al Mode Transceiver with FREE Legpegs
Yaesu FT-5DE IPX7 Dual C4FM RX Handie . ..£399.95
Yaesu FT-3DE Latest 5W CAFM/FM Handie ..£299.95
Yaesu 70DE CAFM/FM 144-430MHz Dual Band Handie......£169.95
Yaesu DR-2XE C4FM Repeater. In stock at special prices ..... £CALL
Yaesu FT-65E VHF/UHF 2m/70cm Dual Band FM Handie ... £84.95
Yaesu FT-4XE 5W VHF/UHF FM Portable Transceiver.
Yaesu M-70 Desktop Microphone..............

Yaesu M-90MS Microphone Stand Kit

.....£624.95

Xiegu G106 HF QRP 5W Transceiver
Fancy an IC-705 but don’t like the £1400 price tag?

How about this ullra-compact device for only £349.95?

+15.00.000

High-performance SDR 16-bit circuit

Compact, robust and user friendly

General coverage HF receiver

Transmit in all amateur radio bands 3.8~29.7MHz
WFM broadcast receiving in 88-108 MHz

Digital modes option capable

Computer control ready

In stock & ready to deliver to you door!
See HamRadio.co.uk/G106
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ML&S Officially Appointed UK Sole
Distributor & Repair Workshop for
JVC-Kenwood’s Ham Radio Products

This month’s Featured Kenwood Radio
JVG-Kenwood TS-590SG

Peter Hart G3SJX was astonished at the performance.
See HamRadio.co.uk/TS590

Kenwood T8-990S 200W HF/50MHz Transceiver .........

Kenwood T$-8908 The excellent TS-8908 is now hack in stock

£6399.95

& FRESH off the Japanese production line ...................£3699.95
Kenwood T$-5908G 160-6m Base with ATU ................ £1499.95

Gwouxun

Wouxun KG-UVIK
2m + 70cm Handie Pro Pack £144.95
Now with 8.33 step for Airband Channel Spacing Changes.

Wouxun KG-UV8G

2m + 4m Handie Pro Pack £149.55

The original & the only 2+4m Handie - available from
ML&S - Who else?

The Wouxun KG-UV8G is our |52
best selling 2m & 70cm Handie
inthe UK so we persuaded
the factory to offer the 2m-+4m
version as a ‘ProPack’ with

all your favourite accessories
and placed them inside a
presentation box.

Pro Pack Bundles include:

* KG-UVIK or KG-UVSG
Transceiver

« Two batteries

* Two belt-clips

+ Software and transfer data
cable

« Fast charger dock and Power
Supply

* Hand speaker mic

* Battery eliminator

* Manual

o Wrist strap

+ Leather case

* In-car charger

* SMA-PL259 adaptor

* Hands-Free kit

The New KG-UV3D Mate £139.95
Wouxun KG-UV980PL £279.95

with FREE Shipping
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ICOM

ML&S Stock the Full Range of
New Icom Products

This month’s Featured Icom Radio
New! Icom IC-7610

Full Feature &
In Stock!

Only
£3299.95
See HamRadio.co. uk/lC7610

NEW! Icom AH-730 v
100W Remote Auto-ATU ...... £569.95 =

Icom ID-52E The NEW Kid on the block, 2,3" display D-Star etc.

It's a beauty! £549.99
Icom IC-705 1C-705 5W QRP............oooeeesecvrrssessrerirnes £1399.95
1C-705 Bundle Discount offers available. See Weh for details.
Icom LC-192 Multi-function Backpack. MyDEL MP-705 8 Amp
PSU. mAT-705PIus Micro Auto-Antenna Tuner. VS-3 Bluetooth
headset. Nifty MB-705NF Mount your Icom IC-705 at the correct
angle for table top use. Prism IC-705 Cover.

MyDEL QRAB Quick release antenna bracket. MyDEL IC-705
Carry Cage. MyDEL Z-Mount. Tilt Stand. BP-272 & BP-307 Spare
battery packs.

Icom AH-705 Random wire auto tuner for IC-705. ...£309.60
Icom 1C-7300 Best selling 100 Watt - HF/50/70MHz Transceiver with
SSB/CW /RTTY / AM/ EM...ooorere e £1299.99
PTRX-7300

High quality RF interface module for the IC-7300...
PTRX-9700 NOW IN STOCK

FREE SHIPPING QUOTE ‘RCFREE’ in checkout
Icom 1C-7610 Brilliant Dual Band Transceiver.

With FREE SP-41 hase speaker

Icom IC-9700

Base Station 2/70/23 all mode including D-Star .............. £1899.95
Icom 1C-7100 HF/6m/4m/2m/70cm Base & Mobile Transceiver
including D-Star with remote control head unit.................. £1124.95

Icom IC-R8600 New 100kHz-3GHz Receiver with SDR technology

from IC-7300 £2599.96
Icom ID-5100

Latest 2/70 D-Star Touch Screen TranSCeIVer ..................... £639.99
Deluxe Version also available

SANGEAN
ML&S Now UK Distributor for Sangean

Sangean WFR-39 £159.
Small & Compact!

Width: 166.2mm, Height: 108.3mm
Depth: 104.5mm, Weight: 1600g

* FM-RDS/DAB/Internet Radio
ATS (Auto Tuning System)
Station Presets (99 FM/99 DAB/250 iRadio)
Spotify Connect for Music Streaming

Cloud Music (Podcasts/Amazon Music/Deezer/
Napster/Qobuz/TIDAL)

ATS-909X2 £214.5

The Uttimate SSB/ FM / SW / MW/
LW/ Air / Multi-Band Receiver.

The Discover 909X is the perfect world
band radio to roam the globe with.

See www.HamRadio.co.uk for our full range
of Sangean products

FACEBOOK HamRadioUK voutuse Watch our YouTube Channel on www.MLandS.TV
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STOP PRESS!! New MyDEL JPC-12 DigiRig Isolater

Buddipole Killer? Portable Shortwave Antenna S:g':gig::'gy“;'j;ﬁ:;?ﬁfy

NEW MyDEL JPC-7 o= 4

Portahle Shortwave fT )= _L PC from transceiver ......... £29.95
Antenna

MyDEL JPC-7 (Dipole GHA LEFS (Lightweight End Fed Sloper)

EFHW - Chameleon Antenna

The CHA LEFS is a six-band, no-tuner,
High Frequency (HF) antenna for

use on the 40, 20, 17, 15, 12, and 10
meter Amateur Radio Service (ham)

Version) covers 40-6m,
100W PEP. All contained
in a small carry case

for ideal portable use.
Beautifully manufactured

to a very high standard. bands. It's minimalistic design and
lightweight components are intended “~
JPC-7: £339.95 for the serious backpacker and outdoor
See MLandS.tv for our e T T —— AAVENTUTET o evvvveeverreerecssees £229.99
full video review of Y (Vertical Version) covers 40-6m,
(G AR PEP. All contained in a small carry case for ideal DigiRig Mobile
' i portable use. Beautifully manufactured to a very high Tiny new digital modes interface
See HamRadio.co.uk/JPC standard. + Combines audio codec, serial
—_— =12= CAT interface and PTT switch
M= JPC-12: £199.96 '
See MLandS.tv for our full video review of this S s
MyDEL SV4401A antenina interface: PTT, bands, tuning
Handheld Vector Network Analyser. ' . etc. (not just VOX based PTT)
4.4G VNA with 7” Capacitive See HamRadio.co.uk/JPC + Usesasingle lJSIB‘cpnnect|on
Touch £389.95 to computer minimizing the cables mess
kel S : mAT Y-200 + Serial computer aided transceiver (CAT) port can be

configured for logic levels, RS-232, CI-V or TX-500

160-6m High Speed Auto Tuner for
* Works with all major OS flavours: Windows, MacOS and

Kraken 5-Channel Coherent RTL-SDR ﬂ;‘f’ Yaesu Radio . £229.95

* Five-channel, coherent- Linux : :
capable RTL-SDR, all clocked * Permanently available independently from CAT port an
to a single local oscillator x open-collector PTT switch controlled by RTS signal of

the COM port to interface Handies/Mobiles etc.
* Axillary connection points to CM108 codec

MyDEL 663 Micro Handie »
It's TINY but built like a tank! My

l.—

Built-in automatic coherence
synchronization hardware

« Automatic coherence 400-480MHz With programming cable, Mic/ * Uses widely supported CP2102 serial interface &
synchronization and Earphone, USB-C chargeable. CM108 audio codec . o
management via provided Linux software Only £49.99 For more details see HamRadio.co.uk/DigiRig
* 24MHz to 1766MHz tuning Range (standard R820T2 RTL- | see HamRadio.co.uk/G63
SDR range, and possibly higher with hacked drivers) CG Antenna BL-49:1 Un-Un 600W A—'
* 4.5V bias tee on each port ZUM Radio Elite Tested by our own Richard 2E0SXX .
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Antennas

Tony Jones G7ETW
Charles.jones125@yahoo.co.uk

aking antennas is where | first started in
M the hobby. I had an old ‘taxi-type’ CB an-

tenna with a centre loading coil and two
whip sections. | bought a Diamond SX-600 (I still
have it) and set to work with a ruler and hacksaw.
The VSWR wasn't great, but my artless effort got
me mobile on the 70cm band.Countless projects
later, antennas remain a keen interest and some
designs have become old friends. But the J-Pole
(and its close relation, the Slim Jim) has persis-
tently resulted in nothing but frustration. Thirty
years on, it's time to lay that ghost.

Bnatomyofa]-Pole

Your common-or-garden J-Pole is shown in Fig. 1.
« Half-wave radiator fed at the bottom

«‘Lecher’ stub

+ Feeder connected to the stub part-way up

At resonance, an end-fed half-wave and a centre-
fed twin quarter-wave dipole have the same cur-
rent distribution (see Fig. 2) but the end-fed an-
tenna's feedpoint impedance is much higher, in
thousands of Ohms. Connecting a low-impedance
feeder would result in a major mismatch.

The Lecher stub, invented by Ernst Lecher in
1888, is a tuned electrical quarter-wave section of
closed transmission line, Fig. 3. It is widely used in
antenna matching because at some point over its
length, any desired impedance can be found.

| recommend you break off now and google
‘J-Pole calculator'. As will quickly become appar-
ent, consistency regarding the measurements is
rare! I'm going to be radical here and apply some
radio theory to this.

The Stub

The stub is not a simple quarter-wave; it abso-
lutely needs to be velocity-factor adjusted. Why?
Because it's a transmission line, and RF slows
down in a transmission line. It's just that simple.

The stub’s 50Q feedpoint varies wildly design by
design. I've seen it anywhere from 5% to 25% of
the way up, with most web designs placing it sus-
piciously at exactly 10%. There is no formula for
this I can find.

(Now that would be an interesting experiment:
stretch out a couple of stiff copper wires in parallel
on a piece of wood, short them at the bottom, put
3kQ across the top, and map out the impedance. If
anyone tries that, will you let me know?)

The spacing of the parallel conductors, providing
it's constant, does not matter. Actually, that's not
true; for wires of a given size, the gap determines
the characteristic impedance but for J-Pole mak-
ing it seems this can be ignored.

Half-Wave Radiator

The radiator is a single conductor. When ribbon ca-
ble or ladder line is used, this is one side of the ca-

The J-Pole Antenna

Tony Jones GTETW discusses the pros and cons of the

J-Pole antenna.

ble, the other side having been removed. This isn't
a transmission line (any more) and velocity factor
does not apply. The wire does need to be slightly
shortened because of ‘end-effect'.

Common-Mode Current
Suppression

A J-Pole’s radiator is unbalanced by definition;
thereis only one of it! The stub is balanced, and
the coax feeder is unbalanced. To remove unwant-
ed currents on the coax outer, some designs incor-
porate a choke comprising a few hundred Ohms at
the desired frequency. This can be done by sliding
ferrites onto the coax or winding a coil of a few
turns in the feeder.

Ah, but where should this choke be placed? Even
that is not clear cut. At the feedpoint, or a quarter-
wave down the coax? (That's an actual quarter-
wave by the way, not end- or velocity-factor adjust-
ed.) On the grounds (no pun intended) that at the
feedpoint current is a maximum, then a quarter-
wave down the braid’s outer it must be a minimum
and easier to stop.

All that said, my J-Pole doesn't have a choke and
touching the coax makes almost no difference to
the match. This is curious, but results are results.
More work is required, | think.

J-PoleSizingforanyBand
Calculate the wavelength in metres using the usual
300 divided by frequency in MHz formula.

Find out (ideally measure) the velocity factor of

what the stub is made of. In the absence of decent
data, assume 91% for any open feeder.
+ Length of the radiator
L =0.97 x (Wavelength divided by 2)
+ Length of the stub
| = Velocity Factor x (Wavelength divided by 4)

J-PoleGainoveraDipole?

Is there any aspect of amateur radio more mud-

dled than antenna gain?

+ Adipole (0dBd gain by definition) has 2.15dBi of
gain; everyone knows that.

+ J-Poles have '6dB’ of gain; everyone except me
seems to know that.

Even if that's 6dBi, that's not tiny. | draw the jury’s
attention, once again, to exhibit Fig. 2. A dipole
and a J-Pole have the same current distribution.
There's just no good reason to expect any, let
alone significant, gain over a dipole. According to
the RSGB's Radio Communication Handbook (13th
and 6th editions), a Slim Jim (which is electrically
identical; I'll show why later) has gain of 2.8dBi.

So, yes, a J-Pole does have gain: 0.6dBd. (Could
that be where the confusion arises; a misplaced
decimal point?) Now where did I leave my tin hat?

J-Polebuiltfrom450QLadderLine

300Q ribbon cable can be used, but | don't recom-
mend it - it twists easily and has stranded conduc-
tors which, even when tinned, aren't very strong.
4500 ladder line has thick conductors of solid cop-
per that are rigid and robust even when the plastic
insulation has been removed.

Applying my formula, using 450Q cable of veloc-
ity factor 85%, my 145MHz J-Pole is shown in Fig.
4. Not knowing the 50Q pickup point, | stripped the
bottom 10% and made ‘riders’ to slide along the ex-
posed copper wire. See Fig. 5.

| also ‘tuned’ my feeder. | used a 1.3m length of
RG58, which is a velocity-adjusted wavelength for
145MHz. This may seem over-the-top but given the
grief I'd had in the past, | thought this was worth
the trouble.

SeeingaStubinAction

I soldered the coax to the riders, the coax cen-

tre going to the side that becomes the radiator. |
started with the riders close to the top and saw an
impedance of 120Q. Dropping the riders down to
near the short, | saw 310 on my club’s MFJ269C
analyser.

Thank you Science! To see theory in action was
satisfying, and a few attempts later I'd found
anarrow region 7.5% of the way up where the
impedance was consistently close to 50Q. (The
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Radio Communication Handbook shows this as
15%, so the internet's 10% is not so far off.)

When | removed the riders and soldered directly
to the stub, the match did change but only
fractionally. Table 1 shows my results. Bearing in
mind that my target frequency was 145.0MHz, I'd
say the radiator is 2 or 3mm too short.

SlimJims

Fig. 6 shows an end-fed whole wave antenna at
resonance. Fig. 7 shows how the radiator can be
folded back on itself in stages. Fig. 8 shows how
the second half-wave ends up on top of the first
with the same current distribution in it. Add a stub
as before and we have a Slim Jim, Fig. 9.

How many half-waves do you see in Fig. 97
Bernard Spencer G3SMW, a great friend of mine,
explained it like this: “At this frequency, these are
the same wire”. Imagine the top join was of zero
length - now do you see one radiator comprising
two strands? Even a biggish gap (2cm for 4500
ladder line) is small compared to a wavelength in
metres.

Why bother with the ‘second" half-wave radiator
then, if a Slim Jim is the same electrically (and
consequently has the same gain as) as a J-Pole?
Good question. Simplicity of construction is
perhaps the answer. If a Slim Jim is made out of
open feeder, by cutting one piece approximately
1.5 wavelengths long, almost all the work is done.
And solid plumbing pipe or rod designs, which
requires short connecting bars top and bottom, are
very robust.

MoreGainina]-Pole

See Fig. 10. Identical up to the top of the radiator,
the Super J-Pole antenna is extended by another
quarter-wave shorted stub and half-wave radiator
combination. The stub’s open terminals are half
acycle out of phase, so the two radiators are

Fig. 1: Basic J-Pole configuration.

Fig. 2: Current distribution across a dipole,
whether end- or centre-fed. Fig. 3: Lecher lines.
Fig. 4: Dimensions for 145MHz J-Pole.

Fig. 5: ‘Riders’ connected but able to be slid
along the exposed copper wire. Fig. 6: Current
distribution in an end-fed full-wave antenna.
Fig. 7: Folding the radiator back in stages.

Fig. 8: Half waves folded back to coincide with
each other. Fig. 9: And lo, we have a Slim Jim!
Fig. 10: The Super J-Pole.

driven in phase. The stub can be bent round in a
circle, 'halo’ style. Gain is only 2.5dBd because the
radiators are too close not to affect each-other's
radiation pattern.

A variant of this is the Super J-Pole Collinear,
which does away with the phasing stub and uses
aninductive coupling to connect the radiators.
This does offer gain in 3dBd increments, because
the half-waves are further apart.

Continued on page 48
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Amateur Radio On A Budget

Daimon Tilley G4USI
practicalwireless@warnersgroup.co.uk

ety of HF antennas with the aim of encouraging

people who had never built one before to have
a go. Inthis article | am going to walk you step-
by-step through the complete build of an End-Fed
Half-Wave (EFHW) antenna, including the essential
transformer, in this case a 49:1 transformer.

First, let's start go back to basics and describe
what an EFHW is. At its most basic it is an antenna
that is designed to a length where it is resonant as
a half wave on the lowest frequency you intend to
operate, the fundamental frequency. So is a dipole,
but instead of being fed in the centre like a dipole,
the EFHW is fed, as its name implies, at one end.

What are the advantages of that? Primarily there
are two key advantages. First, unlike a centre-fed
dipole, which has a low feed impedance (around
720Q) on every odd harmonic of its fundamental fre-
quency and a high feed impedance (several thou-
sand ohms) on every even harmonic, an EFHW, be-
ing fed at the end, has a similar high impedance on
every harmonic, which can make it a very useful, yet
simple, multi-band antenna. For example, it is well
known that a centre-fed dipole cut for 7MHz, will
also work at 21MHz - the third harmonic - provid-
ing two bands from the one antenna. In the case of
an EFHW cut for 40m however, it is usable on 7, 14,
21 and 28MHz - four bands from an antenna occu-
pying the same amount of space!

Things get even better if you can fit in an EFHW
for 80m, which is not an inconsiderable 40m
(134ft) long. While this is too long for many modern
gardens, there is a way to achieve one in a much
shorter space (22.5m), which we will examine later.
However, if you are lucky enough, like me, to be
able to accommodate a full size one for 3.5MHz,
then with care cutting and tuning it, you can read-
ily achieve usable SWRs, well below 2:1 on every
band from 80 - 10m. The radiation pattern does
vary as you get higher in frequency however, and
while you may wish to use this antenna on all those
bands, the pattern is better (less lobes and nulls)
on the first few harmonics. The diagram shown,
Fig. 1, displays the radiation patterns at a half-wave
(the fundamental frequency), a full wave, one and
a half wavelengths and two wavelengths long. So,
fora 40m EFHW, roughly 66ft or 20m long, the pat-
terns shown are relevant for the 40, 20, 15and 10m
bands.

Itis worth mentioning at this point that before
setting out on a build like this, there are two ‘best’
bands to cut this antenna for. One is for 80m, which
will basically give you a resonant antenna on every
non-WARC band, and adequate SWR to be able to
use it on the WARC bands of 30, 17 and 12m too.
The other is for 40m, which will give coverage of 40,
20,15and 10m.

What about the other key advantage? Well, quite
simply the EFHW is easier to install as you do not

I n June 2021, in this series, we looked at a vari-
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Building an End-Fed
Half-Wave Antenna

Daimon Tilley G4USI explains how to build your own
EFHW and have multi-band capability.

have to support weighty coax in the centre. In fact,
the 49:1 transformer, which is the interface be-
tween the wire antenna and the coax back to the
shack, can be located right next to the shack itself,
minimising coax runs. In my case, the 49:1 trans-
former is screwed to the outside house wall about
three metres high, just outside the ground floor
shack window. The wire runs from this transformer
over the garden and the far end is 132ft away and
suspended from the top of a 12m tall conifer. There
is some sag in the centre due to the weight of wire,
but I have resisted the urge to putin a centre sup-
port as it would be in the centre of the lawn.

Just like a dipole antenna, maximum radiation is
from the centre section, so an inverted-V or simi-
lar configuration would be ideal, but you work with
what you have. People successfully use sloper, in-
verted-L and inverted-V and U configurations. If you
can achieve perfection, i.e. a perfectly straight line
at a height of half a wavelength above the ground,
then great, but don't get hung up about that. It will
still work in far from ideal configurations. Don't be
afraid to have doglegs or less than ideal height -
any antenna is better than no antenna at all.

AnySnags?

So, it can't all be ‘sweetness and light' can it? Well
to be honest, the only real disadvantage of using
an EFHW is the need to have a matching trans-
former between your 50Q coax and the antenna
wire. Why is this? Well, the feedpoint impedance of
a centre-fed dipole is generally accepted as about
720, close enough to the 50Q that our rig is de-
signed to match to, and the coax we use. But with
an EFHW, the very fact it is fed at the end means
that the impedance at that point is in the order of
2,000 to 4,000 ohms! A 49:1 transformer acts as a
matching device, 49 x 50Q is 2,450Q - in the range
of our antenna. Some people prefer to use a 64:1
transformer, and 64 x 50 = 3,200Q. | personally
usually use 49:1 as my ratio.

These matching transformers are often known
as UNUNs, which is a contraction of Unbalanced-
to-Unbalanced. Our coax feeder is an unbalanced
feeder, and an EFHW is an unbalanced antenna.

The transformer is the hardest part of this an-
tenna build, but it is not difficult - it can just look
daunting to those who are not experienced con-
structors. It is actually pretty simple. It merely
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Fig. 1: Expected radiation patterns at the
fundamental frequency and harmonics.

Fig. 2: The transformer arrangement.

Fig. 3: The main components. Fig. 4: Using zip
ties to secure the core. Fig. 5: The wound cores.
Fig. 6: The UNUN mounted in its box.

Fig. 7: The completed UNUN with air vent added.

consists of you winding a specific number of turns
of enamelled copper wire onto one or more ferrite
cores in a particular way, then soldering a capacitor
to the wires and the wires to your antenna coax con-
nectors of choice, usually S0-239 or BNC connec-
tors. Itis possible to buy transformers of this type
if you want to skip building one, but still put your
own antenna together. However, you cannot be sure
of the quality of the transformer unless you build

it yourself, as some of the cheaper transformers
have been found to use cheap and inefficient ferrite
cores. Basically, if you can count, follow a simple
diagram and solder just five joints, you can build
one easily, and it is much more satisfying making
contacts on an antenna you built yourself than one
you purchased.

BuildinganEFHW

To start, let us look at what the transformer or
UNUN looks like. The diagram of the transformer
shown, Fig. 2, clearly depicts a number of turns of
wire around one or more ferrite cores. There are two
windings. The primary winding, in red, is two turns
of wire around the core, and the secondary winding
isin blue and consist of 14 turns. At this point it is
important to define what constitutes a turn. That
might sound odd, but it might not be what you think!
Aturnis defined as the wire passing once through
the centre of the core. Take a look at the blue wire in
the diagram and you can see that there is a number
next to the wire, wherever the wire passes through
the centre of the ring. Now look where the blue wire
crosses the core diagonally. It leaves from the top
surface of the core just after number 7 and passes
underneath the core before the number 9. The fact
that this length of diagonal wire has gone from the
top of the core to the bottom means it has passed
through the centre, and is itself one turn. Don't let
that concern you though. As long as your winding
looks exactly as the picture, particularly the number
of times the wire passes through the centre of the
toroid, you will be fine. You will also notice that the
winding consists of two lengths of wire, a blue one
and ared one. The blue and red are twisted together
for the two primary turns before separating again.

0K, so, having set the stage, let us now create a
shopping list of what you need, Fig. 3. We will start
with a transformer that will suit most people operat-
ing up to 100 watts on SSB/CW and around 40 - 50
watts of 100% duty cycle modes such as FT8.

The minimum shopping list for this is as follows:
1. A waterproof enclosure of a suitable size to con-
tain the transformer and allow space for wiring in-
ternally.

49:1 Transformer

Primary 2 Turns.
Secondary 14 turns (Total turns)

To End Fed Half Wave Antenna.

Parts List

Toroid Core:
Mouser Part #623-5943003801
240-43 Toroid 12 7mm x 61mm

*Use 1, 2 or 3 cores depending on
transmitter output to be used

Capacitor:

Mouser Part #81-DHR4E4C221K2BB
100 - 110 pF You can use TWO
220 pF @ 15 kV n series

Antenna:
80m - 10m use a 134" wire.
40m - 10m use a 67" wire, efc.

Wire:
14 gauge enameled wire **

** When using 3 toroid cores start
with a Primary wire of ~13" and
Secondary of ~80" long 1 & 2 cores
will use less wire

ToTX Gnd. Revised: 07/14/2017 - KITA

AL )
d \
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2. One S0-239 bulkhead socket. By preference,
choose one with four screw mounting holes as
they resist twisting when adding coax.
3. One FT-240-43 toroid core. | recommend using
a good brand such as Fair-Rite. | purchase mine
from a company called Qubits in the UK. A direct
link to the correct core, costing £7.49 is here:
https://tinyurl.com/4u37mntk
4. A high voltage capacitor, of between 100 -
110pF and rated at least 3kV (very high voltages
are present at the feedpoint, so keep it and the an-
tenna wire high enough away from prying fingers).
5. Two M3 or M4 bolts, about 25mm long, along
with eight matching washers, and two matching
wing nuts, all stainless steel. These are for your
antenna connection and ground wire/counter-
poise.
6. An M3 or M4 stainless steel eye bolt.
7. Aring-type crimp connector of suitable size for
your antenna wire.
8. Three metres of 14 SWG enamelled copper wire
for high power use, or 20 SWG for up to 100 watts.
9. A method of securing the finished core in the
case. | used self-adhesive zip tie mounts (pictured,
Fig. 4) but you might use other methods, such as
potting compound etc.
10. A method of waterproofing the coax connec-
tion, e.g. self-amalgamating tape.

A quick note here concerning the shopping list.
If you are a regular digi-modes user, e.g. FT8 or
RTTY, and use powers of 50 watts or higher, | rec-
ommend using two type 43 cores for better heat
dissipation and efficiency. If you run up to 400
watts of SSB/CW, then | personally use three FT-
240-52 cores and a 100pF capacitor rated at 15kV
- plenty more than required. The FT-240-52 cores
are more expensive at about £14 each, so over £40
for the three, but will handle powers up to 1.5kW,
so there is plenty of ‘headroom’. These are avail-
able here:

https://tinyurl.com/yf6ea286

When using more than one ferrite core, you sim-
ply stack them together, secured by superglue. Of
course, the more cores you use, the more wire you
need, but the number of turns and method of wind-
ing remains the same. For three Type 52 cores,
you will need about 35¢m for the primary winding
and 2.2m for the secondary. Using only one or two
cores requires less wire.

So, having gathered your parts let us start to
build the transformer. | will talk you through the
process and use pictures of my own build as an
example. Note that my build uses three Type 52
cores for high power use, but the process is ex-
actly the same whether you are using one, two or
three cores.

Start by checking your toroids are in good shape
with no chips and cracks. If using more than one,
apply a few small dots of superglue around the
upper flat surface of one and join them together.
They stick rapidly so a good way of aligning them
is to stand them on their edge, so that they are ver-

tical, and slide them together on a tabletop while
keeping them aligned along a straight edge at the
rear. For example, on a kitchen worktop against
the back wall. Be careful not to get glue on your
surfaces though as it can be difficult to remove, so
use a sheet of paper for protection.

Once glued, cut two lengths of your wire. The
lengths | give here are for three type 52 cores,
but I have included the rough lengths for a sin-
gle FT240-43 toroid in brackets. Cut one length
of about 35cm (22cm) and one length of 2.2m
(1m). Now we need to wind the first part of the
two lengths together. Take one end of each wire
and place them together so they both start at the
same point. Move down the length of the com-
bined wires to a point about 9cm before the end
of the shorter wire. At this point, clamp the two
wires together in a vice, but be sure to clamp them
between two pieces of wood, to prevent the vice
scratching the enamel. You should now have two
equal short ends of the wires protruding from one
side of the vice, and the remainder from the other.
Take the two short ends and insert them into the
chuck of an electric or hand drill. If you don't have
these items, you can make do with a pair of pli-
ers. Now use your drill or pliers to slowly twist the
short ends of the wires together into a pigtail. Use
your judgement here, but do not make the twists
too tight, or you may fracture the wire. Equally they
do not want to be too loose. Please see the photo-
graph of my wound cores, Fig. 5, to get an idea.

When that is done, remove the wire from the
vice. Itis now a matter of winding the wire onto
the cores. The 14 SWG wire, if you are using that,
is quite heavy gauge, so it needs care and a lit-
tle strength to keep it under tension as you wind,
making turns over the edge of the toroids compact
and tight to the core. Your aim should be to have
windings that are not sloppy and not able to move
around on the core without you applying some ef-
fort, regardless of the wire size you use.

Now, to start the winding, | recommend that
you hold your toroid(s) in one hand and pass the
twisted wire up through the centre of the core from
underneath. The aim here is to have the majority of
the overall length of wire underneath the core. You
want to adjust the wire through the core so that the
twisted section of wire begins at the bottom of the
core and pokes up through the middle and above
the core. Remember that you will have the untwist-
ed short section of wire, about 9cm, underneath
the toroid. When the wire is positioned like this,
pinch it in place against the toroid with one hand,
with it nearest to you, and with the other take the
twisted section coming out of the top and fold it
toward and around the outside of the toroid to the
right and down, so it is pointing downwards. Take
this same piece of twisted wire and fold it tightly
towards the centre of the toroid and up through the
middle again and to the right of the first piece and
then outwards, away from the centre. You should
now have the long single wire still pointing to the

floor and the twisted wire should have passed
through the centre of the toroid twice, in an anti-
clockwise direction.

Congratulations, you have successfully wound
the primary turns! If you look closely, you will re-
alise that not only have you got two primary turns,
but because the wire is twisted, you also have two
secondary turns already.

Now, swapping hands, begin to wrap the long sin-
gle wire tightly around the outside of the toroid, up
the side and down through the centre, ina clock-
wise direction. Pause here. That is three turns of
secondary completed.

Continue to wind this wire, as tightly as you can,
in the same direction, counting as you go, with
each downward pass through the centre counting
as one turn. When you have completed turn seven,
pause. Look at the diagram and see what happens
next. As you bring the wire around from the bot-
tom and up the side, begin to pass it down through
the centre but now direct it towards the underside
of the opposite side of the core(s) aiming to finish
just to the right-hand side of your twisted pair. This
does not look like the previous turns, but it has still
passed through the centre and it counts as turn
number 8.

Pause again and look at the diagram once more.
You can see that you now start to wind in a coun-
terclockwise direction. Follow the diagram closely
for turns number 9 through to 14, finishing with
what was the long single wire exiting from under-
neath the core, almost 180° away from where you
originally started. Now compare your finished
winding with the diagram. Make sure it matches
exactly the same number of turns (the amount of
wires seen passing through the centre).

Now trim each of the three ends of wire (one
twisted and two single) to about 9cm, being care-
ful to ensure this leaves enough wire to meet the
connection points in your chosen enclosure.

Examine carefully the photograph of my trans-
former inside the enclosure, Fig. 6. You will see
thatin the bottom right I have placed the eye bolt.
This is used as strain relief for the antenna wire.
| pass the transformer end of the antenna wire
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twice around this eye bolt, and then with a little
slack | terminate the wire in a round end crimp ter-
minal, which | usually solder as well. This attaches
to the stainless-steel bolt, under the wing nut, on
the top right, once the transformer is mounted in
its final position.

You will see that the final piece of our winding,
the single tail, is soldered to a solder tag attached
to this antenna wire bolt on the inside of the enclo-
sure. Scrape the enamel off the wire using a craft
knife before soldering.

At the bottom of the box, you can see the bulk-
head S0239. These use four bolts to secure them
to the box. Under one of these bolts is placed a
solder tag, and the twisted pair of wires is sol-
dered to this tag. A further length of wire connects
this tag to the solder tag of the wing-nut bolt just
to the right-hand side. This is used for the ground
or counterpoise connection (see later).

The untwisted end of the twisted pigtail that ex-
its from the bottom of your core(s) is scraped and
soldered directly to the centre pin of the SO-239.
The 100pF, 3kV or 15kV capacitor is then soldered
across the two wires, which are connected to
the S0-239, again remembering to scrape of the
enamel.

Make sure these joints are all soldered well, with
enamel well removed, and given the amount and
gauge of the wire, you may want to use a higher
powered soldering iron with a large bit. I recall |
used a 100W soldering gun for this task.

Finally, you can see from the photograph, Fig. 6,
that the cores are mechanically supported to the
box by means of zip ties and self-adhesive zip tie
anchor points, which are also pictured.

Finishing Off

You should at this point consider condensa-

tion and ventilation. Inevitably, depending on
power and duty cycle, some heat is generated by
the transformer. This can have two effects. Too
much heat is a sign of too much power for your
type and number of cores, so efficiency can fall.
Additionally, any warmth inside a waterproof box
might lead to condensation on a cold day. As a

minimum, you should drill a couple of small (say
2-3mm) holes in the bottom of the box to allow
pooled condensation to escape. As my transform-
er was built to handle more power, | decided to
also add a circular air vent, Fig. 7, from the local
DIY store to the front cover, of the type often used
for tumble dryer outlets. | am not sure this was
necessary, but | decided to take a ‘belt and braces’
approach.

Now, if you have an antenna analyser, or QRP rig
with an antenna SWR sweep function, you can test
the transformer on the bench without an antenna.
Merely add some resistance between the antenna
bolt and ground/counterpoise bolt (top right and
leftin my photo, Fig. 6) and sweep the bands. You
should use something like 2.7kQ to 3kQ of resist-
ance, which could be achieved, for example, by
a single 2.7kQ resistor or three 1kQ resistors in
series, the precise value is not too critical. If the
transformer is working well, you should see SWR
figures of below 2:1 (probably below 1.5:1 in many
cases) across the HF bands from 80 - 10m. If
they are not in this range, check everything again,
including the number of windings and all your sol-
dered and mechanical connections. An analyser
will also allow you to see the impedance figure.

If you don't have this facility, then install your
transformer out of harm'’s way of people, say about
3m high, and connect your chosen length of wire
for the fundamental (lowest) frequency you want
to work at. Then using an SWR meter and low pow-
er, say around 1 to 5 watts, on a quiet portion of
that lowest band, raise and lower your wire, adjust-
ing the length for best SWR.

Itis important to choose the frequency you trim
the antenna to quite carefully. Here is the reason
why. If you are lucky enough to have enough space
for an 80m EFHW, then the length will be around
134ft or so. If you recall, the antenna works on oth-
er bands on each harmonic, or multiple of the fun-
damental frequency. So, if you tune your antenna
for best SWR at just above 3.5MHz, in the CW por-
tion of the band, it will have best SWR at exact mul-
tiple of that, s0 7,10.5, 14, 17.5 and 21MHz, etc.

But if you adjusted best SWR for the top phone
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end of the band, just below 3.8MHz, then reso-
nance and best SWR on other bands would fall at

7.6,11.1,14.6,18.1 and 21.6MHz - somewhat
high for most bands (The higher resonances will
not in practice fall at exact multiples, because of
end effects, but we can ignore that here).

So regardless of which band (and therefore
length) of antenna you are building, bear this in
mind. Adjust your antenna length for the best SWR
at a portion of the lowest band you intend to oper-
ate, which works out reasonably at other harmon-
ics.

The best way of doing this is to cut it a little long
to start with and then fold the far end back on it-
self, a bit at a time, to electrically shorten it until
best SWRis achieved. In this way, if you shorten
too much, you can extend the length again slightly,
which is difficult to do if you have cut the antenna!
When you have the correct length, then you can
make it permanent. Again, an antenna analyser
can really help here because, as you trim, you can
see the impact on all bands. In my case, | mostly
operate CW, which is in the bottom portion of each
band. By tuning my antenna length to best SWR at
3.5MHz, | have less than 2:1 SWR on every band up
to 10m. Inactual fact | achieve SWRs (across the
whole band) as shown in Table 1.

Band Measured SWR
80m 1.51t01.7:1
60m 1.6:1

40m 1.3t01.51
30m (51T

20m 1310 1.5:1
17m 24541

15m 1.3 10 1.5:1
12m 1.9t0 2:1
10m 1.9102.4:1
6m 1.9102.4:1
4m 2.5t02.8:1

Table 1: SWR by band, as seen on the author’s
antenna.
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InSummary
All of these bands, even those higher bands with
greater SWR, have SWRs well within the reach
of most internal rig ATUs to ‘touch them up'if
desired. Remember, of course, with each multiple
from the fundamental (lowest) frequency you
will get more lobes and nulls. Personally, | only
use my 80m EFHW for 80 - 30m, preferring other
antennas, verticals and Yagis, for the other bands.
That said, | have successfully made contacts on all
the bands listed, even with the compromises that
some of the radiation patterns on higher bands
bring.

So, having built the transformer, which will
work for any HF band, you next need to determine
the length of wire required. Remember this
is nothing more than an end-fed dipole at the
lowest frequency, so the age-old formula of 468/
frequency (MHz) will give you the length in feet
(142/f for the length in metres.) Itend to add a
little for good measure and trim from there. Cut for
the lowest frequency of the band of choice. Using
this formula, and adding a margin for adjustment, |
suggest starting lengths of 136ft for 80m and 68ft
for 40m are about right. If you are a little cautious
then feel free to add an extra foot or so to start
with.

An 80m bonus prize? What if you don't have
room for a 132ft long EFHW, but would still like
to work 80m? Well, there is a way to make a
shortened EFHW, which has a total length of only
75ft or 23m. Working on 80, 40,20 15 and 10m,
it will use exactly the same transformer we have
made but the wire portion is configured differently,
using a home-made loading coil. Rather than try to
describe that here, if that configuration interests
you, there is a good article describing how to build
and tune it here:
https://tinyurl.com/4sfzf9hb

And finally, having added your antenna wire

according to the lowest band you wish to operate
on, before adjusting it for SWR, we need to
consider the issue of a ground or counterpoise.
Opinions vary on this and you have choices to
make. There are basically three key options.

Option one, consists of running an earth wire
from the earth terminal on your UNUN to an earth
stake as nearby as possible.

Option two is to run a short counterpoise wire
from this ‘earth terminal’ down to the ground and
along it or just underneath the surface. The length
of this is not critical. Many sources recommend
0.05 of a wavelength of the fundamental
frequency, so just 2m or so on the 80m band.

Option three is not to use either. In this case,
the outer shield of your co-ax will act as your
counterpoise. To prevent problems with RF back
in the shack, you can add a common mode choke,
but at the end of the coax nearer the end of the
transmitter rather than the antenna, which is usual
in other antennas. This will permit the shield of the
co-ax to act as a counterpoise up to the point of
the choke.

In my case, | used option one, and also added
some good quality clip-on ferrites on the co-ax
about 3m from the UNUN.

As aslight aside, | also predominantly use an
EFHW antenna when portable. In this case the
UNUN can be much smaller and more cheaply
made for QRP levels, and | use option three, but
without the choke, which | find unnecessary at
QRP levels.

So, that is it. Hopefully you now have the
confidence to build your own 49:1 UNUN and
EFHW antenna. By doing so, you can be assured
that high quality ferrites are used for maximum
efficiency and have lots of fun making worldwide
contacts on an antenna made with your own
hands. Good luck and please drop a line to our
Editor to let him know how you get on! PW

Continued from page 43
Additional
section
%
<_)%_>
i
Original /é
J-Pole
i
Frequency (MHz) (R+jX)0 VSWR
145.95 47+j0 1.0
144.95 56+j10 1.2
143.95 66+j10 15
VSWR fLow (MHz) *High (MHz)
20 |1428 148.3
15 [1439 1471
122 144.7 146.6
1 145.0 146.2
1.0 1453

Table 1: Measured results.

OperationonZ0cm

A half-wave radiator on 2m is three half-waves on
70cm so this 2m J-Pole should work on 70 cm, al-
beit with a higher radiation angle. In the past, when
I've had J-Poles with VSWRs in excess of 2.5:1 I've
found they match (and perform) almost as well

on the third harmonic, but this one has a match of
about 5:1 on 435MHz and | think | know why.

| found the feedpoint was about 3.2cm offset
from the short. This is for a stub for 2m. For 70cm,
that distance would need to be about 1.1cm, and
the impedance at 3.2cm will be much higher, sev-
eral hundred Ohms | expect. | don't know what it
is exactly; on an MFJ-269C you don't get R +jX on
UHF.

Soit's ironic; by designing a better 2m antenna,
I've eliminated its accidental dual-bandedness. |
might experiment with a 4:1 balun (made of coax)
to seeif | can get it back.

Conclusion

Interesting subject | thought; there is a lot more |
could have written. I hope, even if you never make
one of these, you find this of interest. | somehow
doubt that's the end of the J-Pole and Slim Jim
gain conspiracy. | look forward to the next Letters
page but I've done my best! PW
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Colin Redwood G6MXL
practicalwireless@warnersgroup.co.uk

elcome to the first What Next column of
w 2023 and a special welcome to previous

readers of RadioUser. I'm using the oc-
casion to look at a few things that may have fea-
tured in readers’ New Year resolutions starting
with the various amateur radio licence exams.
Then I'm going to look at source of operation in-
formation for various amateur radio equipment.

Training Courses

Since the pandemic, the range of local amateur
radio clubs offering training courses for the vari-
ous amateur radio exams has reduced. The in-
formation on the RSGB website is currently very
much out-of-date. For example, the details of my
local club showed an old meeting location on the
map and out-of-date contact details. Our club
secretary had to get the RSGB to ‘raise a ticket' to
get the data corrected. If you are looking for face-
to-face training, then it is certainly worth contact-
ing your local club. Many will only run a course if
someone shows interest, and may not publicise
courses until they know for certain that they will
be running. Besides a limited number of local
clubs offering training, there are a number of on-
line course providers who have got an excellent
reputation for the quality of their training and the
support they provide.

Essex Ham run frequent Foundation courses
that last three weeks and start at roughly monthly
intervals. The Online Amateur Radio Community
(OARC) also run frequent Foundation Courses,
which cover the material at a faster pace. 0ARC
also run a 'very intensive’ Intermediate course

New Year Resolutions

Colin Redwood G6MXL is back with some great advice for

those new to the hobby (and old

over just seven sessions and an equally inten-
sive Full course in just eight sessions. The Bath
Distance Learning Team run Intermediate and

Full Licence Courses at a less intense pace. The
Bath team usually run one Intermediate and one
Full course each year, with the Intermediate usu-
ally starting in January and the Full starting in late
August, with enrolment closing a few weeks in ad-
vance. Regular PW author GM6DX also has online
training available.

www.essexham.co.uk

www.oarc.uk
https:/badarc.webs.com/bath-training
https:/gmé6dx.thinkific.com

IrishLicence ExamBook

While on the subject of training, the Irish Radio
Transmitters Society (IRTS) have made the new
edition of their Amateur Station Licence Study
Guide available for download. In addition to be-
ing essential reading for those planning to take
the Irish exam, this well illustrated book may be
useful to those taking their UK Full licence exam
as a way to read around the subject and get some
extra clarification on a topic. Please bear in mind,
though, that the Eire syllabus is different to the UK
syllabus, most notably in the Licensing Conditions
section.

https://tinyurl.com/5e7tzh4c

hands too!).

OntheAir

2022 has seen a noticeable improvement in
propagation conditions on the HF bands. A friend
of mine is given an RSGB Deluxe Logbook and
Diary each year for Christmas by his wife. He has a
resolution to fill his 2023 loghook.

LearningMorse Code
Many amateurs have learning CW (Morse) or
improving their speed as one of their new year
resolutions each year. The ‘Learn Morse Code
Online’ (LCWO) system by Fabian Kurz DJ5CW
has been recommended to me. To use LCWO
you'll need to register to enable you to save your
practice settings, keep track of your learning
progress, and compare your skills with others
on the scoreboards. LCWO starts with a number
of lessons based on the Koch method, Fig. 1.
You can then move on to code groups, plain text,
callsigns, word training and QTC.
https://lcwo.net/morsemachine

0SLBureauStamps

If you collect QSL cards via the RSGB or a SWL
bureau, a quick reminder that you may need to
replace the envelopes you've lodged with your
QSL Bureau sub-manager with envelopes affixed
with bar-coded stamps. Originally Royal Mail
announced that the last date to use non-bar-
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Fig. 1: LCWO showing the first lesson using the
Koch method to learn the letters K and M.

Fig. 2: A small selection of Nifty Mini-Manuals.
Fig. 3: A lightweight case to transport a Yaesu
FT-891 transceiver.

Fig. 4: A SOTAbeams bag for a wire antenna.

coded stamps was to be 31 January 2023. Royal
Mail subsequently changed their plans and have
announced that there will be a grace period of a
further six months until 31 July 2023. After this six-
month grace period, an item with a non-barcoded
stamp will be treated as if there is insufficient
postage. Any item that has insufficient postage will
be subject to a surcharge by Royal Mail.
www.royalmail.com/sending/barcoded-stamps

Operating Instructions

With the ever-increasing complexity of modern
transceivers and receivers, the need to access
suitable documentation to help perform even

quite simple tasks is more important than ever

-l even needed to refer to the manual to change
mode on one transceiver! While modern equipment
is usually supplied with paper manuals, these

can easily be lost or not passed on when the
transceiver is sold on. What can be done?

Download Manuals

Most of the main manufacturers make their
operating manuals available for downloading from
their websites. I'd certainly encourage readers

to download these for each piece of equipment
that they own. It is also a good idea to have a read
through the manual before purchasing a piece of
equipment to get a feel for what will be involved in
operating it. I'd also suggest downloading manuals
for models that you might use at your local club or
other group you belong to, so that you can make
good use of the equipment on occasions when you
may use it.

With the complexity of modern equipment, having
quick access to operating manuals is needed more
frequently than in days gone by. Storing these
downloads on your laptop or mobile device can be
particularly useful if you operate away from home.
Where possible | also try to download service
manuals as well. Incidentally I've found it useful to
do the same for other items around the home from
hi-fi to washing machines.

Mods.DK

If you are looking for amateur radio operating
and test equipment manuals, service manuals
or modifications for models that are no longer in
production, then I'd suggest visiting the Mods.DK
website:
www.mods.dk

This has a wealth of information covering
models from the less well-known and long-
gone manufacturers as well as all the current
manufacturers. Browsing through the list | came

The Nifty! Min-Moal =
e ——r—

YAESU Frest

across manuals for equipment from Microwave
Modules, AKD, MFJ, Mutek, Cushcraft, Mosley
and Howes to take a few random examples. Be
careful when selecting downloads, as many are
available in a choice of languages and some

are for variations of models not intended for the
UK market - so, for example, may not cover all
aspects of models that cover the UK 4m band. As
there is a daily limit on the number of downloads
you can make, I'd suggest downloading relevant
manuals in advance of needing them. If you

are tempted to try the modifications, please be
aware that they will almost certainly invalidate
manufacturers’ guarantees!

”»
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NiftyMini-Manuals

Besides the ‘official’ operating instructions from
their respective manufacturers, Nifty books
publish a series of small laminated booklets
covering the essentials for many popular
transceivers, Fig. 2. | find these really useful to
take with me when operating away from home.
I'd suggest purchasing these as soon as you can
after buying your transceiver in case they are
discontinued when models cease production.
These mini-manuals are produced in the USA, so
there may be a few aspects that are not relevant to
versions of transceivers aimed at the UK market,
and again may lack information on the 4m band
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where transceivers are suitably equipped. Martin
Lynch and Radioworld are both listed on the Nifty
website as stocking Nifty products and can be
found by searching their respective websites.

RSGBBooks

The Radio Society of Great Britain (RSGB)
publish a small range of books under the ‘Radio
Today' banner, each dedicated to a popular multi-
band, multi-mode HF transceiver. The range
currently covers Yaesu's FTdx10 and FTdx101
along with Icom’s IC-705, 1C-9700, IC-7300

and IC-7610 models. If you have one of these
transceivers, you may wish to purchase the
relevant book to help you make the most of your
transceiver.

YouTube

There are also numerous videos available on
YouTube, which can be a helpful source of ‘how
to’ videos. I'm a little cautious when referring
to these, and look in the comments below each
video to get a feel for the quality and validity of
the advice given.

Facebook Groups
Many popular transceivers have a Facebook
Group dedicated to them. These can be a good

AMaTEUR ,,T y
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source of advice, but | would suggest applyinga
sanity test before following some of the advice |
have seen in some groups!

Transporting Equipment

I'm sure some readers will have resolved to get
out and operate away from home in 2023. One
of the challenges in transporting equipment is
providing sufficient protection so that they don't
get scratched or the controls damaged without
adding too much weight. | was looking for a
suitable box for my Yaesu FT-891 transceiver
so that | could take it in a suitcase on holiday
without damaging it. Subsequently | have

used the box to carry my transceiver to club
activities. Solent Plastics sell a range of plastic
boxes that are light-weight, strong and provide
agood level of protection. | chose their Max
MAX004S IP67 Rated Accessory Tool Box.
Although advertised as a toolboy, it suited my
needs perfectly, even leaving just enough room
(internal dimensions 315 x 194 x 80mm) for a
microphone, DC supply lead and an adapter to
enable me to connect feeder terminated in a
BNC to connect to the S0239 socket on the rear
of the FT-891, Fig. 3. There are layers of foam
to protect the transceiver and store the Nifty
manual. In addition, there are holes around the

q
%

sides, which could be used to padlock the case
if you wanted an extra level of security. Solent
Plastics offer a number of smaller and larger
boxes, some advertised for cameras, some of
the largest coming with wheels that enable them
to be rolled along, in a similar manner to many
luggage cases.

https://tinyurl.com/vata2zw5

Transporting Antennas

If you need to store or transport a wire antenna,
then I've found the antenna storage bags sold
by SOTAbeams to be a good choice. They are
available in red, green and blue, so that you use
different colours to identify which antenna is in
each, Fig. 4. They can easily accommodate wire
antennas made from flexible wire. | don't think
they are suitable for semi-flexible copper wires.
There is a drawstring at the end to secure the
contents. | find these can easily accommodate
wire dipoles, which | wind on a SOTAbeams
winder, along with some thin coax and even a
few reusable cable ties.

For reasonably small Yagi antennas, | have
used washing line covers to store elements and
short lengths of boom. The bags do seem to
perish after a while, so they may not be ideal, but
I have yet to find anything better! PW
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Roger J Cooke G3LDI
roger@g3ldi.co.uk

the RSGB Convention we had not seen for

nearly three years! Hopefully things are gradu-
ally getting back to normal again now we are all
fully jabbed!

Locally the Bootcamps have started again. | re-
ceived a report from Andy GOIBN from the Essex
CW Club and they had a very successful dayina lo-
cal village hall with several tables all quite full. This
is what Andy had to say about it: “Did you miss it?
What a shame! Essex CW ARC’s Boot Camp partici-
pants had a great day at their annual convention of
CW enthusiasts. Some must have been masochists
as they had returned for more punishment!

“Receiving and transmitting skills were analysed
by the instructors and constructive criticism given,
comments were few as standards have certainly
improved.

“Free tea, coffee and cakes were enjoyed by all
the attendees during breaks between sessions, if
your brain could not take any more, you could go
outside for a break in the sunshine.

“Keith G3WGE and Andy GOIBN gave a short talk
on the different keys on display and advice on how
to set the paddle keys correctly with a dynamom-
eter (tension gauge) or home-made feeler gauges
carefully calibrated with a micrometre, e.g. strips
of printer paper and/or the silver foil wrapper from
those spearmint soft mints!

I twas very enjoyable to see lots of people at

Back to Normal

Roger Cooke G3LDI is pleased to see Bootcamps up and
running again and has some additional Morse-related news.

“Straight key spring tension can be set using a
plastic cup and the xyl's cooking scales; measure
50, 100 or 150g of water in the cup, place the plastic
cup on the key knob and adjust the spring.

“The Russian programme RufzXP was used
during the day for the ‘Great Britain High Speed
Championships!’ All participants were encouraged
to participate. Enzo MOKTZ managed an impressive
44wpm, 15065 points, to obtain the Gold certificate.
Steve G8XEV achieved 27wpm, 5077 points, for
the Silver certificate and David MOWDD achieved
29wpm, 4692 points. Very well done to the winners
and to all those who participated.

“Why not join us next year, the more participants
perhaps the bigger the prizes.

“Wouldn't it be great if we could get a team for the
European High Speed Championships, which are
held in a different European state every year?” See:

www.youtube.com/watch?v=82ACUCOuaXk

Andy has promoted the Bootcamp now for sever-
al years and he has people travelling long distances
to attend. Figs 1, 2 and 6 show how organised this
eventis.

Norfolk ARC ran one this autumn for the first time
in three years. We had around 16 booked but then

had several drop out at the last moment due toill-
ness and other problems. So, we concentrated on
head copy, contest operating with practice using
Morserunner and RufzXP, together with accent on
sending techniques. We hold our Bootcamp in my
bungalow so cannot cope with too many! However,
it was voted a success again so those that attend-
ed enjoyed the day, Fig. 3.

Please let me know if your club are holding
Bootcamps this year. | am always pleased to give
this as much publicity as possible. Please send a

report with pictures to me at roger@g3ldi.co.uk

RSGB GB2CWTest Coordinator
Following the sad death of Phill GANZQ | was
pleased to see the RSGB announce that Eric
Arkinstall, MOKZB has been appointed as the
RSGB's Morse Test Coordinator, Fig. 5.

His role comprises two main tasks:

Contacting approved Morse assessors around
the country and emailing them the contact details
of candidates wanting to take a Morse test

Emailing a Certificate of Competency to the can-
didate after a successful test

Ericis also a GB2CW volunteer and teaches
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Fig. 1: Ed G1RUZ, Roger G4ZZL, Keith G3WGE,
Steve G8XEV, David GOWDD, Peter G4ENC and
Tim G4YBU at the Essex Bootcamp. Fig. 2: The
spacious hall where Essex Bootcamp was held.
Fig. 3: L/R Mui MOMUI, Mike G4DYC, lan G3JQT
and Malcolm G3PDH at Norfolk ARC Bootcamp.
Mui is one of our star pupils and is very capable
at 25wpm+. Fig. 4: John Stevenson MW7WJS.
Fig. 5: New GB2CW coordinator MOKZB.

Fig. 6: High speed champion Enzo MOKTZ.

Fig. 7: Morsum Magpnificat.

Morse code on the air weekly. For further informa-
tion about Morse and the Morse test, see:
rsgb.org/morse

Eric has just let me know that John Stevenson
MW7WJS has taken and passed his Morse
Proficiency Test at 15wpm so let's hope this is the
first of a stream of successes. John is shown in
Fig. 4.

MorsumMagnificat

Morsum Magnificat, Fig. 7, is no longer in print but
was a very respected publication in its day. | have
afew on my shelf here. The one thing about Morse
is that it never really dates. OK, the technology
changes over time and there are more software
packages coming along, plus the inbuilt keyers in
rigs and various Morse programs. However, the
basic connection of a key to arig is still the same
and there is a lot of good, still relevant reading in
this library.

Zyg Nilski G30KD, the copyright holder, has
generously granted permission for the download of
these documents for personal use. This permission
does not include downloading or distribution for
commercial purposes.

www.n7cfo.com/Tgph/Dwnids/MM/MM.htm

This is an opportunity for all Morse aficionados
and should not be missed!

Please send all your comments, offerings, infor-
mation and especially pictures to:

roger@g3ldi.co.uk
73 and may the Morse be with you! PW

B 'ii,h “‘ . Kamwber 37— SApwl £o3F
m&u

agnificat
The Morse Magazine
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Valve and Vintage

Dr Bruce Taylor HB9ANY
bgtaylor@ieee.org

Ithough the Heath Company started pro-
H ducing electronic kits in 1947, and the US

manufacturer had sold a crystal controlled
three-valve CW transmitter as early as 1952, it
was from 1956 that the Heathkit brand name be-
came well known in the world of amateur radio,
with the launch of the popular DX-100 transmit-
ter. This was followed in 1959 with the first of
the Native Indian Tribes series, the Apache trans-
mitter and Mohawk receiver. All these rigs were
vacuum tube designs, for transistors with high
performance at HF were expensive at that time.
(The retail price of a humble 0C45 in mid 1959
was 35/-, about £43 in today’s money).

Butin March 1960, three years before
Eddystone launched the transistorised EC10, and
four before National introduced the transistor
version of the HRO, the fully solid-state Heathkit
GC-1 Mohican receiver kit was produced using
ten transistors, four diodes and a Zener voltage
stabiliser. This was followed in 1962 by the more
successful GC-1A version, with improved audio
quality and better HF stability. These attractively
styled sets were some of the earliest of what be-
came the extensive series of successful Heathkit
Green Machines.

Although it was possible to import US Heathkits
to the UK, they often had 115V power supplies
and were subject to high customs duty and pur-
chase tax. Hence Daystrom Ltd (a subsidiary
of the Daystrom Group that owned the Heath
Company at the time) decided to produce a
British version of the Mohican that used largely
UK components, including Mullard transistors
instead of 2N series types. It was designated the
GC-1U, Fig. 1.

In its heyday, Daystrom Ltd employed almost
200 people and occupied part of a large facil-
ity near Gloucester, Fig. 2. It also had Heathkit
Centres in London and Birmingham and a mobile
showroom that displayed kits at amateur radio
events across the country. US advertisements
claimed that an experienced amateur could as-
semble the GC-1A from the kit in around 30
hours. The GC-1U required less work because the
RF front-end was preassembled and Daystrom
also offered ready-built sets for a cost supple-
ment. During the golden Heathkit years, some
Daystrom employees (and at least one teenage
son) earned a bonus doing ‘out working’, assem-
bling kits in their homes in the evenings to keep
up with demand.

The GC-1U kit was launched in the UK in August
1961 at a price of £38.75. (About £920 in today's
money). It remained in production until 1969,
when the price of the kit was £37.88 while the
ready-built model (A/GC-1U) cost £45.88. Short
term hire purchase was offered, but modern day
XYLs would be astounded that in the zeitgeist of

The Heathkit Mohican

Dr Bruce Taylor HBOANY describes a ground-breaking

shortwave transistor receiver.

the 1960s any married woman who applied for
this credit was required to submit the employ-
ment details of her husband! Today, Mohicans
are typically offered on eBay and at swap meets
and SK sales for around £50-150, depending on
condition. While this classic receiver is outper-
formed by modern sets, it was a historic mile-
stone in portable shortwave transistor radio de-
velopment and makes an interesting restoration
or educational training project.

Design

Because the Mohican is a conventional single-
conversion superhet that uses discrete compo-
nents, and was designed for home assembly, it

is particularly straightforward to work on and
restore to original specifications. The 60-page
GC-1U instruction manual, which in 1961 could
be purchased separately for 88p, specifies every
step of the assembly in minute detail and con-
tains all the information required for a complete
strip-down and rebuild of the receiver. Normally a
manual should accompany a built receiver but if it
is missing, original ones can be found for around
£15 on eBay, while a digital file can be purchased
for even less. The numerous assembly drawings
are much more comprehensive than those given
in the maintenance manuals of any ready-built

radio equipment. Nine of the diagrams in the
manual were even provided in the form of sepa-
rate folded 34 x 43cm sheets for attachment to
the wall above the working area. An example is
shown in Fig. 3.

I've provided the original factory circuit diagram
and some documents for the GC-1U here:

Schematic diagram:
https://tinyurl.com/GC1USchematic
Parts list:
https://tinyurl.com/GC1UPartsList
Performance graphs:
https://tinyurl.com/GC1UPerformance
Sales brochure:
https://tinyurl.com/GC1USalesBroch

Note that the 2.2kQ collector resistor of IF tran-
sistor X5 is missing from the schematic diagram.
A minorinconvenience is that the component
designations (R1,R2, etc) shown in the diagram
are not carried over to the parts list.

The Mohican provides continuous coverage
from 550kHz to 30MHz in five bands (the GC pre-
fix stands for General Coverage), so it is suitable
for both MW broadcast reception and general
shortwave listening. On the shortwave bands the
receiver has adequate sensitivity of 2uV for a sig-
nal-to-noise ratio of 10dB at 50mW audio output.
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Fig. 1: The 10-transistor Mohican was a
milestone in portable shortwave receiver design.
Fig. 2: Until 1976 Heathkits were produced in a
part of this large facility near Gloucester.

Fig. 3: Seven large assembly drawing sheets
complement the figures in the instruction
manual.

But delicate manipulation of the tuning, RF and
AF gains, antenna trimmer and BFO is required to
resolve SSB signals satisfactorily.

The maintuning is supplemented by a separate
control that provides calibrated bandspread tun-
ing specifically for the 10, 15, 20, 40 and 80 metre
amateur bands, as well as an additional general
logging scale with 100 finer subdivisions. This is
achieved by a small two-gang variable capacitor
effectively in parallel with the oscillator and mixer
sections of the main three-gang tuner, Fig. 4. The
US GC-1A has only a single-gang bandspread ca-
pacitor, which tunes the oscillator.

Both of the 24cm wide slide-rule scales have
quite different calibration from those of the GC-
1A, reflecting the different amateur frequency al-
locations in Europe at the time. For example, the
4th bandspread scale of the US receiver covers
the range 26 to 29.7MHz, thus including the 11Tm
citizens band, whereas the GC-1U spreads the
narrower range 28 to 30MHz over more than 75%
of the dial width. Of course, the absolute accu-
racy of the wide bandspread scales depends on
the precision of the main dial setting. Note that
the main tuning calibration is only correct when
the bandspread tuning is at the ‘Set’ mark at 97
on the 0-100 logging scale. The tuning drives of
the GC-1U are smooth and they both have anti-
backlash split gears and lead flywheels, but the
plastic knobs are of poorer quality than the metal
ones fitted to the GC-1A. Only the small knobs
have internal metal bushings and the bandswitch
knob in particular is easily broken if its set screw
is overtightened.

Although they use different transistor types,
both the US and UK receiver models have an RF
amplifier, three IF stages, a simple impulse noise
limiter, a BFO that is tuned by a varicap diode and
AVC that can be switched off for CW and SSB re-
ception. They have a useful TmA edge-reading
relative signal strength meter, calibrated from 0
to 10 rather than in S units. An important differ-
ence between the GC-1A and GC-1U for amateur
station use is that only the UK model has RF input
transformers with low impedance primary wind-
ings for a 75Q coax antenna input. Both models
have sockets for a higherimpedance wire an-
tenna and a ten-section telescopic whip that can
be extended to a total length of 131cm. When the
coax input is in use the whip antenna can eas-
ily be unmounted to prevent the pickup of local
interference and RF when transmitting. Contrary
to what is stated in the manual the high and low
impedance inputs are not switch selected. A front

THE “MOHICAN” HEATHKIT MODEL GC-IU
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panel antenna trimmer is provided by a 20pF vari-
able capacitor that parallels the main 290pF RF
tuning one. Since Daystrom Ltd couldn't find a

UK supplier for the whip antenna, this component
had to be imported from the US. To avoid delaying
shipments to early customers the kits were sent
out without the antenna, and this part was sup-
plied at a later date after they arrived in the UK.

BANDE.

Three Mullard AF115 transistors are used for
the grounded base RF amplifier and local oscilla-
tor of the GC-1U, as well as the common emitter
mixer stage. There is no trap to reduce IF break-
through. The other seven transistors are mounted
on a single-sided PCB, Fig. 5. Four 0C45s are
used for the common emitter IF amplifiers and
the grounded base BFO. The audio amplifier uses
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Fig. 4: This general view of the Mohican chassis
shows the rear panel components and the cord-
driven main and bandspread tuning capacitors.
Fig. 5: A single printed circuit board carries the
IF strip, the detector, the noise limiter, the BFO
and the audio output stages.

Fig. 6: The IF characteristic is shaped by Clevite
transfilters (light blue) and emitter traps (dark
blue). Fig. 7: All the trimmers and cores for

the realignment of the RF front end are readily
accessible.

an 0C81D driver transistor, transformer-coupled
to match the lower base impedance of a pair of
push-pull 0C81s that are capacity coupled to an
internal 250 loudspeaker. This loudspeaker is
disconnected when headphones or an external
loudspeaker are plugged into a jack socket on the
rear panel.

The Tmm cadmium-plated sheet steel chassis
and 1.3mm front panel are well made and quite
sturdy, but the construction hardly compares with
the machined aluminium castings of Eddystone
receivers of this era. The dual-tone stove enam-
elled paint finish of the front panel is durable
but the silk-screened control markings tend to
wear off. There are no markings to identify the
sockets, terminals and switch on the rear panel.
Instead, the kit included a full-size gummed paper
sheet with appropriate lettering (see URL below,
at 100% scale). This appears to have been an af-
terthought, as there is no mention in the manual
of how it was intended to be used. (The lettering
could be cut out, or the entire sheet stuck to the
panel and holes made in it for the components.)

https://tinyurl.com/GC1URearPanel

The elliptical loudspeaker of the GC-1A is
mounted inside the top of the cabinet, and the
carrying handle can optionally be fixed to the top
or to the right side. While a case of this type is
shown in early catalogue pictures of the GC-1U,
most production kits had the loudspeaker mount-
ed on studs inside the right-hand side and the
handle can only be mounted on the top.

Alignment
The 455kHz IF characteristic is shaped by a pair
of Clevite T0-01A piezoelectric overtone ceramic
transfilters in conjunction with conventional dou-
ble-tuned input and output IF transformers and
TF-01A emitter traps, Fig. 6. The traps increase
the selectivity by providing an RF bypass of the
emitter resistors at their series resonant frequen-
cy. The passhand is about 2.9kHz wide at 6dB
down and 3.7kHz wide at 10dB down. The trans-
filters require no alignment, a good feature for
a kit that might be assembled by people without
test equipment. They are normally reliable and in
the case of performance degradation they can be
opened to allow the discs and spring contacts to
be cleaned with isopropyl alcohol.

If a wobbulator is not available, the IF trans-

formers can be aligned simply by adjusting the
upper and lower cores in each transformer for
maximum signal strength, after setting the signal
generator frequency to the peak of the transfilter
response. Image rejection was specified as ‘aver-
age 30dB over the five bands’ but with a 455kHz
IF and only one RF amplifier stage, it can be as
low as 12dB on the higher frequency bands. The
core in the BFO coil is adjusted for zero beat with
a signal that is centred in the IF passband and
with the front panel control set at the midway po-
sition.

To avoid the problem of home alignment, the RF
front-end of the GC-1U was supplied as a preas-
sembled, wired and aligned unit, Fig. 7. However,

the compound securing the ferrite cores of the
inductors is not entirely stable and even a newly
built kit could normally benefit from realignment.
Before starting the work, adjust the positions

of the dial cord pulleys on their shafts such that
the tuning and bandspread capacitors are fully
closed when the pointers are at the left-hand end
of the scales. Then move the bandpass tuning

to the ‘Set’ position near the opposite end of the
scale. Realignment follows normal procedure,
iteratively adjusting the cores of the coils at the
low frequency ends of the ranges and the trim-
mers at the high frequency ends and checking
that the image signal has not been tuned in error.
Note that on the highest frequency band the local
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oscillator is on the low frequency side of the sig-
nal instead of the high side. However, it may be
found that performance is improved by aligning it
on the high side instead.

PowerSupply

Since the Mohican was designed to be suitable
for portable or mobile use, provision is made to
power it at 12V from batteries housed inside the
case. The battery box of the GC-1A takes eight
C-size 1.5V cells, which are held in place by a
pair of long coil springs. For mains operation, the
entire pack can be unplugged and replaced with
a 117V AC power supply through a large open-
ing in the rear panel. This optional 12V 200mA

-
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mains power supply, Model XP-2, was sold in kit
form for $9.95 at a time when the receiver cost
$109.95 as akit, or $193.50 assembled. Itis a
simple design with no voltage regulation and a
two-section 0.4830/1000pF RC filter instead of a
smoothing choke. As the dial lamps in the receiv-
eract as a bleeder resistor, they are permanently
on when mains power is in use and the voltage
will rise if they fail. Since most US users installed
the XP-2, the original GC-1A battery boxes be-
came separated and are now somewhat rare.

On the other hand, the GC-1U battery box, Fig.
8, is permanently fixed to the chassis and is de-
signed to hold a pair of 6V batteries such as Ever
Ready PP1, GEC BB21, Vidor VT1 or Leclanché

Type 812. To secure the batteries in place the box
has an internal foam lining that disintegrates with
time, but can easily be stripped out and replaced.
It should be noted that whereas all these batter-
ies have the same press-stud connector spac-

ing of 35mm, on some they are oriented at right
angles to those on others. Today these batteries
cost about £10 each, and it is more economical to
power the receiver from an external rechargeable
battery or a small mains power supply. In 1963,
Daystrom offered a Model UBE-1 230V AC ‘battery
eliminator’ for the set for £2.88. The external sup-
ply can be selected by a switch on the rear panel
and a socket is provided to connect it with a spe-
cial polarised plug, Fig. 9, that was provided with
the kit. The supply should be fused, since the plug
has male pins, so there is a danger of accidental
short-circuit when it is not inserted. Since the GC-
1Uwasn't designed to accommodate an internal
mains power supply, its cabinet is not provided
with ventilation holes.

In 1961 | fitted a GC-1U in my 307E Ford Anglia
van and used it until 1969 as a normal car radio for
broadcast reception. During my daily commute |
also operated it very successfully as GM3NZI/M
on the 80m band with a 25W transmitter, a boom
microphone and a centre-loaded whip antenna.
Since the Mohican has PNP transistors its chas-
sis is positive, which is compatible with the elec-
trics of many vehicles of that vintage. The external
power supply input is filtered by a 1.1mH RF choke
and 1000pF bypass capacitor and there were no
problems with alternator noise.

Modifications

After the printing of the Mohican instruction man-
ual, Daystrom made a number of modifications to
the circuitry and published the list of errata that |
have provided here:
https://tinyurl.com/GC1UErrata

The values of several resistors were changed
and the 8V Zener diode was replaced by a 6.4V
one having a lower temperature coefficient. Hence
the voltages of the first stages are lower than indi-
cated in the table in the manual. Frequency pulling
can be reduced by adding a second Zener diode to
stabilise the oscillator bias separately from the RF
amplifier and mixer. A 0.05yF capacitor was add-
ed between the cathode of the detector diode and
the slider of the volume potentiometer. The audio
driver transistor was changed from an 0C78D to
an 0C81D, while the audio output transistors were
changed from 0C78s to 0C81s. Towards the end
of production a Mk.2 version of the GC-1U was
produced but these are very rare.

When the AVC is switched off, a reverse polar-
ity voltage can be applied to the 8pF electrolytic
capacitor C27. Failure of the capacitor can be
averted by changing it to a non-polarised 0.1pF
component, while adding an 8pF or 16pF electro-
lytic capacitor across C96 to restore the AVC time
constant.

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Valve and Vintage

Unlike the GC-1A, which has a momentary
action dial lamp switch when battery poweris in
use, the UK Mohican has a normal on/off type.
The original dial lamps are rated 6.3V 110mA.
They are connected in series with a 12Q resistor
and this chain draws about 100mA froma 12V
supply, more than the quiescent current drain of
the receiver itself. This can be greatly reduced
by replacing the lamps by a pair of LEDs with an
appropriately larger value of series resistor.

The muting terminals provided at the rear of
the GC-1U chassis allow the positive pole of the
internal battery or external power supply to be
disconnected from chassis ground by a relay
or switch when transmitting. These terminals
must be jumpered when muting is not in use. If
the output of the external power supply is not
floating, this configuration can't be used and the
muting terminals can be rewired in series with the
black wire from the main power switch instead.
This will also prevent the dial lamps being
extinguished on transmit, which is less than
ideal in most circumstances. The antenna switch
should ground the input to the receiver when
transmitting and if the receiver is used in the
proximity of a powerful transmitter, it may also
be advisable to protect the RF amplifier transistor
further by adding a small relay to short the input
to C10 to ground during mute.

Since it was intended that the Mohican could
be powered from dry batteries, it was designed
to have a very low current consumption (with
the dial lamps switched off) of around 35mA.

As aresult, the audio output power from the
internal 25Q loudspeaker is rather inadequate for
the noisy conditions of mobile use. The power
can be increased by replacing the 0C81 output

transistors by an IC amplifier or by higher rated
ones such as 0C206s mounted on an extended
heatsink, Fig. 10. These can drive a more
powerful 3Q speaker via an output transformer
that can be fitted easily under the chassis, Fig.
11. It's worth inserting a miniature connector
inline with the internal loudspeaker cable to avoid
having to remove the speaker or manipulate the
whole cabinet when working on the chassis of the
receiver.

Restoration

The glass encapsulated OC-series Mullard
transistors used in the GC-1U are quite reliable
but the AF115 transistors in the front end often
develop internal short circuits due to the growth
of very fine tin whiskers from the surface of their
metal cases. The whiskers tend to grow even in
unused transistors with no internal electric field
present. This problem is not unique to transistors
and has also been known to cause bridging
between soldered joints, especially with modern
lead-free solders that have a higher tin content
than earlier alloys. The troublesome whiskering
phenomenon is not well understood, although

it has been known since at least the 1940s and
is believed to have been the cause of the loss of
the Galaxy IV telecommunications satellite in
1998 and the temporary shutdown of Millstone
Nuclear Power Plant in 2005. For the GC-1U,
replacement of the AF115 transistors by more
modern types is the only sure solution to the
problem. Occasionally such whiskers have been
successfully cleared by tapping the transistor
case, or fused by discharging a capacitor
between the case and the affected pins, but they
generally grow back later.

Fig. 8: Unlike the US Mohican, the GC-1U
accommodates a pair of 6V PP1 batteries.

Fig. 9: A polarised plug is used for connecting
an external power supply. Fig. 10: Higher
power audio output transistors can be mounted
on an extended heatsink. Fig. 11: An output
transformer (right) for a larger 3Q loudspeaker
can be fitted under the chassis.

Other defects commonly found in any 60-year-
old receiver are leaking or open-circuit electrolyt-
ic capacitors and carbon composition resistors
that have drifted high in value. The faulty compo-
nents can be located by voltage checks and indi-
vidual testing with a DMM. But if an efficient des-
oldering tool is available (and this is a very useful
accessory to have in any amateur workshop), the
best approach can simply be to clip them all out
and replace them with new ones. Snip the com-
ponents in the middle and then extract the wire
stubs individually from the PCB using the heated
suction pump. Equivalent modern components
are readily available and are not expensive.

Since the Mohican was designed for home
construction, the receiver can be very simply and
rapidly completely disassembled by reversing
the detailed instructions. With new capacitors,
resistors, wire and dial cord this creates a replica
kit that can be built by a beginner to learn about
electronics and acquire useful practical skills.

In addition to the assembly instructions, the
manual includes detailed circuit descriptions,
construction notes, component drawings,
information about chassis wiring and soldering
technique, a glossary of radio terms and even a
short introduction to alloy junction transistors.

In these days of complex factory-made black-
box rigs that can't be serviced or modified by the
average amateur, such a kit makes a valuable
educational trainer for a novice. As with the origi-
nal Heathkits, the sense of achievement evoked
by the experience of successfully building the
receiver can inspire an interest in amateur radio
and electronics that could lead to an enjoyable
hobby or a rewarding career. PW
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Keith Rawlings G4AMIU
keith.g4miu@gmail.com

Vector Network Analyser (VNA) is a ver-
H satile tool for anyone who is interested in

the design, measurement and testing of
RF ‘Networks'. They are used to characterise the
performance of RF systems and components that
include, but are not limited to, antennas, tuned
circuits, inductors, capacitors etc. With a VNA
magnitude and phase are measured independent-
ly and the results are combined to calculate the
impedance of the network being measured. They
will also measure insertion loss, return loss and
S-parameters, and are very useful when used in the
development, testing and manufacture of most
things RF. AVNA almost enables the user to ‘see’
into an RF circuit, much the same as an oscillo-
scope is used to see into an electrical circuit.

Something that has held back the use of VNAs
by the average radio amateur in the past is that
commercial units are generally expensive. They
often cost many thousands of pounds, even on
the second-hand market, and those that are cheap
may be old or even faulty in some way. Calibration
Kits can likewise be expensive.

Happily, things are different now. With the intro-
duction of the embedded micro-controller ama-
teurs have access to a multitude of ‘station acces-
sories’ that are relatively cheap and a VNA is now
one of them.

MyBeginningsin
AntennalMeasurement

When first licensed as a teenager | wouldn't have
known what a VNA was even if | had been hit with

;\[I. | o
W v

@

RF Vector Network
Analyser Basics

Keith Rawlings G4MIU looks at how VNAs have
transformed antenna measurement.

one, let alone have afforded one. Like many | tend-
ed to rely on a VSWR meter to check that my anten-
nas were matched correctly. This was relatively
simple. Holding a Class B licence, | was limited
to 144MHz and above. | was using commercial
beams and verticals that required minimal adjust-
ment. My HF receiver, a Yaesu FR50B, mainly had a
piece of wire that was cut to fit the available space
and fed into it via an ATU (AMU) so | wasn't too
worried whether it was resonant or not.

As | became more interested in HF and started
to think about experimentation and transmitting,
I bought a GDO (Gate Dip Oscillator in this case)
and a Cambridge Kits RF Noise Bridge. With the
bridge | would be able to tell if my wire was 500,
ornot!

However, with an amateur bands only receiver,
if the wire was not 500, then there was no way of
knowing if it was too short or too long, resulting in
me always making things much too long and trim-
ming to resonance.

After getting my then Class A licence | used
a KW2000E on HF but this also had an amateur
bands only receiver.

| then spotted an advert in RadCom from the
USA for a Palomar Engineers R-X Noise Bridge.

—r

According to the blurb, using this nifty little device
| would not only be able measure resistance but
also reactance. | would able to tell if the antenna
was too long or too short. | would be able to find
the resonant frequency of series and parallel tuned
circuits, measure inductance and capacitance
plus lots of other useful measurements that | just
knew | had to make. This was the tool for me, so |
bought one.

Had | have been more savvy about things like
customs and import duty | may have found it
cheaper to have bought a general coverage re-
ceiver to use with the Cambridge noise bridge or,
perhaps, make a bridge of my own! Suffice to say,
by the time | opened the box it had cost me a lot

S21 =
S11 S22
= S12
Scattering Parameters
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Fig. 1: Some of the author’s analysers.

Fig. 2: Parameters measured by a VNA.

Fig. 3: Calibrating a VNA.

Fig. 4: How to measure an antenna.

Fig. 5: Through measurement, for example of a
filter. Fig. 6: Calibration kits.

more that | thought it would. Nonetheless, | found
the R-X Noise Bridge extremely useful and used it
successfully for many years.

Eventually | ‘upgraded’ to a more modern ana-
lyser, an MFJ 2698 (Single Port device), which |
used for both hobby and some work applications
and which | still use today alongside more mod-
ern analysers.

Some while before getting the MFJ | had ob-
tained an ageing Wilton Scalar Network Analyser
for work. Unfortunately, some six years ago, after
many years of reliable use, this large instrument
swept its last filter and passed through the iono-
sphere to the great scrapheap in the sky. | needed
another analyser, and as the Wiltron measured
amplitude only, | wanted something a bit more ca-
pable. SDR-KITs advertised the DG8SAQ VNWA,
avector network analyser, it had good reviews
and an active support group, so | went for one
of these. It is mainly used now for bench work
as | obtained an FA-VAS5 for antenna work. | have
found mine excellent and | now wouldn't be with-
out it (the FA-VA5 has the bonus that it also runs
the VNWA software).

The photo, Fig. 1, shows some of these old ana-
lysers.

Incidentally spectrum Analysers (SA) compan-
ioned with Tracking Generators (TG) have similar
capabilities to VNAs. However, most SAs com-
bined with TGs will not have the accuracy of a
VNA and do not display phase data, which is vital
in many RF test applications.

MovingtoVNAs

Looking at just a few of those in the price range
of most amateurs, there are a lot of other VNAs
presently on the market. The VNA 3G reviewed
elsewhere in this month’s PW (page 14) being
just one.

There are Two Port devices such as the VNWA,
NanoVNA, VNA 3G, Mini 600/1300 and Tiny
VNA along with Single Port devices such as the
DG5MK FA-VAS5 and | include here the RigExpert
range, MFJ and so on, which | view, technically, as
network analysers.

Analysers like the DG8SAQ VNWA are a hard-
ware ‘front end’ and need software running on a
computer to display results, while the NanoVNA,
VNA 3G, FA-VAS5 and RigExperts can be run ‘stan-
dalong, using their own displays or they can run
on free computer software — AntScope in the
case of the RigExpert range, NanoSaver with the
NanoVNAs and the FA-VA5 can also run on the
DG8SAQ VNWA software.

Analysers such as these range from the very
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cheap, such as the variants of the NanoVNA, to
the more expensive, such as the RigExpert AA-
1500.

Conceptof Vector
NetworkAnalyser
A VNA measures the transmitted and reflected
waves as a signal passes through a Device Under
Test (DUT). By measuring the transmitted and re-
flected signals across the band of interest, or be-
yond, the characteristics of a device can be deter-
mined. If both transmitted and reflected signals
are used to characterise the input and the output,
then the device itself may then be characterised.
The beauty of the VNA is that it can measure
both amplitude and phase and a measurement
thatincludes these parameters allows a lot more
detail to be discovered about the DUT. Phase is a
crucial element in network analysis as a complete
characterisation of devices and networks requires
the measurement of phase as well as magnitude.

Parameters

VNAs use what are called Scattering or
S-Parameters to describe the behaviour of

the ports of a network. A full description of
S-parameters is a bit outside the scope of this de-
scription of VNAs, suffice to say the four param-
eters S11, 521, $12 and S22 can describe a two-
port linear network, see Fig. 2. For a lot of work
we use $11 and S21, S11 for reflection and S21
for through.

Using S11, the reflection at the input can be
measured as this represents a complex reflec-
tion factor consisting of real and imaginary parts.
Therefore, parameters such as VSWR and imped-
ance Z can be derived mathematically. On most
analysers these parameters may also be present-
ed by means of a Smith Chart, which adds a visual
way to assess results.

UserCalibration

To get accurate results from a VNA a careful User
Calibration is required. Some instruments will
have a Master Calibration (VNWA, FA-VA5 and |
think the Mini-1300). Once calibrated, if the num-
ber of data points or start and stop frequency are
altered, this calibration may become invalid.

A master calibration then acts as a fall back’
providing sufficient accuracy to continue meas-
urements but, for maximum accuracy, a recalibra-
tion should be undertaken if changes are made.

To make a calibration we need a Calibration Kit
(Cal-Kit). These usually consist of a Short, Open
and Load (SOL) in the form of the connector type
being used for tests. In the case of the VNA-
3G this is supplied with an SMA kit. The FA-VA5
would use a BNC kit. That said, different DUTs will
have different connectors and for precise results
a Cal-Kit matching the connector, including gen-
der, is preferred.

Before we can make a calibration, the

N°
n 99

Calibration Standards of the Cal-Kit need to be
entered into the device or software if it is being
used. For the Short and Open a delay is entered
depending on the Reference Plane of the part. For
the Load the precise value needs to be entered.
Although Calibration Standards are very accurate,
as with anything there will always be some error
and a 500 load may not be exactly 500. For exam-
ple, the load in my Rosenberger SMA kit measures
49.120.

Entering the Cal-Kit parameters into the ana-
lyser or software makes allowances for this error.
Incidentally if you use anything other than a 50Q
load, say 100Q, the VNA will happily tell you all day
long that it is reading 50Q. It won't be of course,
but the VNA won't know this!

Some analysers enable the Cal-Kit parameters
to be entered directly into the device, others don't
but where optional software is used it is usually
possible to enter the details for use within the
software.

In Fig. 3 | have drawn the procedure for calibrat-
ing the VNA 3G directly on its Ports, other devices
will be similar. After selecting ‘Calibrate’ from the
menu the parts from the Cal-Kit are placed, in or-
der, on the connector. (When using NanoSaver
software a Load can be placed on Port 2). The top
image depicts an S11 single port calibration but
if we want to make S21 through measurements
then we need to add any relevant leads and cali-
brate on the end of these leads. See bottom image
of Fig. 3.

Fig. 4 demonstrates the set-up and calibration
point for an antenna measurement using the VNA-
3G and calibrating out the effects of the cable and
Fig. 5 demonstrates a through measurementon a
filter, again depicting the setup on a VNA 3G.

Fig. 6 is a photo of three Cal-Kits, SMA and
BNC from SDR-Kits left, and a ‘cobbled together’
Type-N calibration kit right.

Oég
&

Cal-Kits can come with a huge price tag but
those | have from SDR-Kits are reasonably priced
and are more than good enough for amateur use.

| will continue on the VNA topic over the next few
months.

News

Marcel ON5AU recently introduced his latest vol-
ume of Practical Antenna Models, Volume 3 (see
last month’s News pages)..

This latest edition goes into great depth on how
to use EZNEC and AutoEZ to simulate the design
of loop antennas and also methods of matching
them.

These later volumes build on the techniques
described in Marcel’s book Advanced Antenna
Modelling and | will run a full review of Vol 3in
next month’s column. In the meantime more de-
tails may be found here.

https://tinyurl.com/ybr3s6mk

AN-SOF Antenna Simulator have recently re-
leased a number of pre-built models for their simu-
lator, the latest of which are Magnetic Loops for
3.5,7,14,21 and 29MHz. These small transmit-
ting loop antennas are simulated one metre above
average ground, so the radiation pattern will not
be doughnut-shaped as expected for a small loop
in free space. The main loop has a 70cm diam-
eter using RG8 cable with the coupling loop being
15cm in diameter using RG6 cable. The value of
the tuning capacitor is different to obtain reso-
nance at each frequency. The inductive coupling
between the feedline and the large loop has a
spacing of 2cm.

All models are in .nec format and may be run on
the trial version of the software, including under
the ‘Run Bulk simulation’ feature where all five
models are calculated automatically.

https://antennasimulator.com/index.php/blog

Seeyou all next month. PW
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magnetic loop aerials and smaller ferrite

rod/ bar aerials. The latter type are also
known as ‘loop-sticks’, especially in the USA and
Continental Europe. This is, arguably, the most
accurate description.

The two types of magnetic aerial work in a simi-
lar way, with the one difference being that fer-
rite bars are often much more compact in their
dimensions; they are frequently mounted on the
inside of smaller devices.

This is because the copper loop, in the case of
the ferrite bar aerial, is wrapped around the bar,
instead of being out on view. Therefore, a loop
such as the new Wellbrook ALA 1530LN is often
simply called an ‘air-core receiving loop’ (e.g.
ARRL, 1997, Ch. 5; 5-8).

Itis well known that a larger loop aerial does
not affect nearby field lines, whereas the ferrite
core bar causes a concentration of the magnetic
part of the electromagnetic field. It ‘draws in’ the
magnetic field lines into itself, as it were, Fig. 1,
but can also exhibit some degree of ‘leakage-
flux'.

The reason for this lies in the reluctance (per-
meability) of the ferrite material, which is lower
than in the air that surrounds it. 'Permeability’
is, perhaps, best seen as the ability of the ferrite
material (zinc, iron, nickel, or manganese oxide)
to ‘gather’, or ‘bundle’ magnetic field lines. It is,
therefore, the magnetic analogy to ‘resistance’,
while ‘flux’is akin to ‘current’.

This phenomenon results in an induced current
that may be just as high as in a big, ‘external’ loop
This is not the place to go into too much detail
about this, you can find the calculations in the
ARRL Handbook or any of the other resources in-
dicated at the end of this article.

I n this article, | am looking at both larger

Main Characteristics

In terms of the further electromagnetic workings
of this type of aerial, a ferrite rod/bar, such as
most of the ones | have used for this article, oper-
ates as a magnetic antenna. This means that the
magnetic component of an electromagnetic wave
induces a current in the antenna.

Like all magnetic antennas, a ferrite rod has
a bi-directional, figure-of-eight, characteristic.
This means that maximum reception pickup is
transverse to the antenna’s plane (longitudinal
axis, ‘face’), to the right and left. Reception is
‘nulled-out’ in the longitudinal direction, i.e. to the
front and back. Some all-around reception can be
approached upwards and downwards, but with
much-reduced sensitivity.

Many of the aerials in this category (e.g. the
ones distributed by BAZ Spezialantennen in
Germany) contain a ‘bundle’ or a cluster of (NIZN,
Nickel-Zinc) ferrite bars inside, which offer a high

Field
Lines

(8)

_ Mognetic
Core

Using Ferrite Bar
Rerials and Loops

Georg Wiessala takes a look at a range of magnetic ferrite
bar antennas and loops, which you can deploy to receive
and analyse signals from VLF to HF, to DX, and to infer
general propagation conditions.

degree of permeability and excellent build quality,
Fig. 2. Remember, though, that this aerial must be
aligned with the signal source for optimal recep-
tion results. Any interference (QRM, QRN) can be
nulled-out - to a lesser or larger degree.

This is why these antennas are often useful for
arange of DF (Direction-Finding) applications.
And is also why so many units of this kind of aer-
ial come on a rotatable housing or base control
unit. If you are in luck and have the right equip-
ment, you might completely suppress an interfer-
ing signal.

AChoiceofFrequencyBands
Magnetic ferrite bars are used in all frequency
sectors and bands. One of my most frequent
uses for them is monitoring signals and natural
radio emissions on the Extremely Low and Very
Low Frequency (ELF and VLF) frequency bands.
‘Feeling the Earth’s Pulse’, as it were.

Take a look at RadioUser (January 2022: 51
and March 2022: 38) and The Spectrum Monitor
of October 2021 (pp. 21-26) to see what | mean,
and then move on to the next section. These arti-
cles also included some of the images of the VLF
loops and ferrite bars | use for solar and geophys-

ical observations, and to catch military signals in
the VLF band, e.g. transmissions to submarines,
or SFTS (Standard Frequency and Time Signal)
transmitters.

For the remainder of this present article, | will
be looking more at reception systems from Long
to Short Wave, and in particular at some of the
(slightly older) magnetic ferrite sticks from the
Grahn stable in Germany, simply because this is
the type I have acquired the most units of - over
some years | might say.

Table 1 shows a list of the equipment | used
during around two weeks of reception experi-
ments. This included both traditional and ‘vin-
tage’ HF receivers and an SDR, as well as loops
and active ferrite rods.

ExploringtheBasementBand
You can make a good start at the very bottom -
in the so-called ‘Basement Band'. Here, you can
listen to — and even evaluate signal strength,
to adegree - in the Extremely Low Frequency
(ELF, 3-30kHz) and Very Low Frequency (VLF 30-
300kHz) bands at home. There are at least four
ways in which you can achieve this:

First, you could use a general professional-
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grade or more specialised VLF hardware radio
receiver; for example, the trusty AOR AR 7030,
which goes down to OkHz. If yours does not, you
might want to invest in a simple VLF Converter,
such as the ones offered by Elettroficcina or
Datong. Or you can build your own, of course.

Many dedicated VLF monitors swear by the
Siemens D2008, which offers a range of possibili-
ties for magnetic bar aerial experiments.
https://tinyurl.com/yybeutn8

Second, if you wish to see more of what is there,
avail yourselves of a Software-Defined Receiver
(SDRY). I have used the SDRplay RSPduo dual-tun-
er device for this article, on account of its anten-
na-input flexibility and because it can easily re-
ceive signals in the VLF band. The AirSpy is also a
good choice, starting at 0.5kHz.
www.sdrplay.com
https://airspy.com/airspy-hf-discovery

Third, keep it simple and just connect a suitable
aerial to your soundcard, then use software such
as Spectrum Lab to visualise signals and test
your aerials. | have written about antennas for

ELF/VLF not too long ago, so | won't repeat my-
self here (cf. Fig. 3).

And fourth, the United Kingdom Radio
Astronomy Association (UKRAA) offer a special-
ised VLF receiver for longer-term observations of
Sudden lonospheric Disturbances (SID), by study-
ing VLF signals.
https://tinyurl.com/yckkbavf

There are some dedicated resources (e.g. J
Lashley et al) showing you how you can receive
and visualise VLF signals. Take a look at the read-
ing list at the end.

MyLoops,Indoorsand Qut

Bearing in mind the wealth of possibilities for re-
ceiving VLF signals, | began my experiments with
my favourite magnetic bar: | linked the hefty VLF
Ferrite Bar from BAZ Spezialantennen in Germany
(LFM/S1-N 15-70kHz by //C: 20pF-1.6nF) to my
laptop and PC, via a 192kHz-resolution sound
card (in my case, the U-PHORIA UMC202HD). The
aerial was then placed outside on my balcony for
this scenario, Fig. 4.

Adjusting input levels on the soundcard, |
could subsequently display VLF signals from the
world’s Navies, SFTS stations, and many others,
on the screen, as well as some QRM. | used the
popular Spectrum Lab software (V2.96b3, August
2022) throughout my work for this section.

The traces towards the right of the screen show
the two strongest SFTS stations | can receive at
my QTH in the Northwest of the UK (DCF77, at
77.5kHz and MSF, at 60kHz).

There is also a close-by UK Navy transmitter on
80kHz (GYNZ). On the left of the screenshot, you
will see a cluster of international VLF communi-
cations to the world’s submarines; it is here that
there has been increased activity of late - due, |
am guessing, to the Russian invasion of Ukraine
in February 2022, Fig. 5.
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The BAZ LFM/S2-N works indoors and out. By
the way, if you are indoors only, you can make
your very own loop or deploy the VLF Loop made
by the UKRAA, Fig. 6.

| fed the UKRAA loop output into the RSPduo,
Fig. 6 again, using the SDRuno software to see
the signals.

The two twin peaks just to the right of the Main
Spectrum Settings box, Fig. 7, show the stable
military VLF signals from the German Federal
Navy transmitter on 23.4kHz (DHO38, 800kW,
since 1983). This is the precise frequency the
UKRAA loop is tuned to/centred on, for long-
term observations (see next paragraph). On
80kHz is my local GYNZ again, much weaker
with the indoor loop, but still there.

My final VLF Loop Aerial experiment involved
a different setup. Here, | kept the UKRAA VLF
loop and connected it to the latest version
(August 2022) of the dedicated UKRAA VLF re-
ceiver. With the help of an Analogue-to-Digital
Converter (ADC) and some specialised software
(Radio Sky Pipe), | could now observe Sudden
Atmospheric Disturbances (SID) on the Sun.

This happened indirectly, by monitoring the
changes in the signals from the 23.4kHz trans-

HPuée.oaa

mitter over time, expressed as a voltage from
the VLF receiver, Fig. 8.

Isn't it amazing what you can do with those
aerials? Take a look at the Reading List at the
end of this article if you want to know more
about VLF signals.

Spectrum Lab: www.gsl.net/dl4yhf
BAZ: https://tinyurl.com/2vmjx9wa

NAVTEX the ‘Lazy’Way
My next experiment involved the reception of
NAVTEX signals. This dependable, traditional,

worldwide system covers 21 global NAVAREA re-

gions. Itis a text-based service and derives from
the obligations of the Global Maritime Distress
and Safety System (GMDSS, see last month’s
PW). NAVTEX messages come through very reg-
ularly as SITOR-B (‘Simplex-Telex-Over-Radio’;
FEC) signals. They are transmitted, very reliably,
on 490kHz (national) and 518kHz (global).

You can catch the basic signal on a solid, tradi-

tional, HF radio covering LW/MW. Often, a good
external aerial, such as the Wellbrook ALA 1530
Loop, Fig. 9, will produce very satisfying results.
For a little extra help, | have been known to re-
sort to magnetic ferrite bars, such as the Grahn

Fig. 5: VLF Communications to the submarines of
the World's Navies. (Georg Wiessala)

Fig. 6: Here, the UKRAA loop output was fed
dinto the SDRPlay RSPduo SDR. (Georg Wiessala)
Fig. 7: The German Navy transmitter on 23.4kHz
(DHO38) - A propagation lynchpin, and more.
(Georg Wiessala).

LW 3 (75-400kHz) and MW2 (400-1,800MHz)
models, Fig. 10.

Feed a cable to a NAVTEX decoder on your PC
(e.g. SeaTTY, Zorns-Lemma 11.4.2, Mscan Meteo
Pro, Frisnit or JYComm32) and enjoy your regular
daily decodes and maritime weather forecasts.

There are online receivers too, for instance,
NAVTEX LIVE.

But where is the (radio) sport in that?

http://navtex.lv/NAVTEX/MainTable

The latest specialised receivers, with inter-
nal ferrite rods, such as the new NASA BT-3
Bluetooth NAVTEX receiver allow you to access
your messages on your phone, with an app (Blue
NAVTEX 2); and there are many more special-
ised NAVTEX receivers for all sorts of boaters
and navigators, of course.

www.nasamarine.com/product/2754

The one | always seem to have the most
fun with is the Morer Infobox WIB2D (Fig. 11;
RadioUser, October 2020: 30). | have had this
little gem (103 x 62 x 26.5mm; 105g) for some
years now, using it when transferring friends’
boats, leisure-sailing, and, naturally, in the home
shack.

Itis a fully self-contained, sensitive, propa-
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Fig. 8: Observations of signal strengths with a VLF ferrite bar and Radio Sky Pipe software. (Georg
Wiessala) Fig. 9: The Wellbrook ALA1530 Loop: an old favourite. (Wellbrook Communications)
Fig. 10: Magnetic Ferrite Bars made by Grahn Spezialantennen. (Courtesy of Grahn Spezialantennen)
Fig. 11: The Marer Infobox WIB2D has a small ferrite bar antenna built in. (Marer Schiffselektronik
Fig. 12: An inside view of the Infobox WIB2D. The ferrite bar aerial is on the left, in blue. (Morer
Schiffselektronik) Fig. 13: A dream on HF: Reuter Elektronik RLA3 Active Magnetic Indoor Loop.
(Courtesy of B Reuter) Fig. 14: Fit for your travels: the Deshibo/Moonraker GA450. (Georg Wiessala)
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Fig.15: The new Tecsun PL-368 has a separate,
small, ferrite aerial for MW. (Nevada/Tecsun)

gation indicator and accurate barometer too.
Normally, | am not too close to the coast here;
but, in the right place, this works just fine, even
indoors.
www.moerer.de

Aninside view, Fig. 12, of the Infobox WIB2D
reveals a small ferrite bar aerial inside (in blue).
0On account of the quite pronounced directional-
ity of these little loop-sticks, getting the optimum
signal is just a matter of moving the box around
a bit - use a clear plastic bag if you are out and
about; this radio is not completely weatherproof.
Or leave it outside in a watertight plastic box.

LastButNotLeast:MWDXing

Now, for some daytime Medium Wave enjoy-
ment When | am mobile with my radios, or when
the big Wellbrook ALA1530 ALA or the new S/N
FLX1530LN-3245 version (RadioUser, September
2022:16) are just not practical or available, | of-
ten rely on some smaller but powerful aerials.

My first choice frequently falls on the models
made by the specialist firm Reuter Elektronik in
Germany, especially my (slightly older) RLA3 ac-
tive magnetic indoor loop (Fig. 13, top-half).

The most recent Reuter model is the RLA4E;
RadioUser, May 2020: 18).
www.reuter-elektronik.com/index.html

The RLA3 s a very comfortable unit. | like the
way the control unit (RLA3 Control) allows you to

High Sensitivity AM Antenna

TECSUN

MW/LW FM/ST.

- ars—

< >
- gw—

(electronically) ‘rotate’ the crossed loops in 45°
steps so that you can always achieve the best
directional orientation and ‘null-out’ noise quite
easily.

These effects are sharp and pronounced with
the loop, which can be very good for the optimal
reception of, for example, Non-Directional
beacons (my closest one is WTN 337.5 at
Warton, Northwest England).

On Medium Wave broadcasting stations, |
have found the Reuter to be a well-performing
travelling companion, but it can be a little
awkward to pack. The units are sensitive, and
the specific, multi-layered, circuit board material
used for the detachable loop elements comes
covered in a protective coating and may easily
be scratched. Therefore, | had long been looking
for a somewhat smaller loop aerial to take along
with me.

I recently found a very neat solution in
the Deshibo GA450, distributed in the UK by
Moonraker, Fig. 14, with my Philips D2999.
Alternatively - and ‘closing the loop’ as it
were - | often take my ‘collection’ of Grahn
magnetic ferrite bars with me, since they are both
lightweight and practical, Fig. 10.

Finally, if you only have minimal room only
in your travel pack, there is one recent radio
that comes with its own rotatable ferrite aerial
covering 150 to 1710kHz: This is the Tecsun
PL-368, Fig. 15. It is fun to use and takes full
advantage of the directional characteristics of
the ferrite (RadioUser, August 2022: 16-19). PW

Receivers

+ AOR AR7030

* ATS 25 (S14732) Receiver
* Lowe HF225

+ Philips D2999 (Vintage)

+ SDRplay RSPduo

Aerials

« Grahn Spezialantennen modular magnetic aerial:
Control Unit GS2

+ Grahn Spezialantennen modular magnetic aerial:
Modules: LW2 (50-250kHz) LW3 (75-400kHz) |
MW?2 (400-1800kHz) | MW3 (850-4,000kHz)

+ Moonraker/ Deshibo GA-450 Small Loop

* Reuter RLA3 Crossed-Loop Active Magnetic
Indoor Aerial

+ Wellbrook ALA1530LN and FLX1530LN Active
Magnetic Loop Aerials

Other

+ bhi (passive) loudspeaker
+ ERA Microreader V.2

+ ERA 'BP34’ Audio Filter.

Table 1: Equipment Used

* Antennas for the ELF and VLF Bands:
RadioUser, January 2022: 51; March 2022: 38
(see also TSM, below).

* ARRL Antenna Book (18th ed., 1997 (5-8),
19th ed. 2000 (5-6 to 5-10) (ISBN: 0-87259-817-9)
https://tinyurl.com/5zh7ewrv
www.arrl.org

* BAZ Spezialantennen:
www.spezialantennen.eu

+ Birchel, R; Red, E T; Schulze, M. (2012): Breitband-
Aktiv und Spezialantennen (Beam-Verlag)

+ Friese, W. (2007) AuBergewdhnliche
Empfangsantennen (Unusual Aerials):
(Baden-Baden: vth) (ISN 978-3-88180-836-1)

+ Grahn Spezialantennen:
https://tinyurl.com/2efvhkan

+ How a Loop-Stick Antenna Works (Video):
www.youtube.com/watch?v=udLa7dZCOts

+ Klawitter, G. (1998) Antennen - Ratgeber fiir
KW- Empfang. AuBenantennen, Aktivantennen und
Behelfsantennen (Siebel Verlag)

+ Make a Ferrite Rod Antenna:
https://tinyurl.com/3ceuzpes

+ Nusshaum, Hans (2003) Magnetantennen
(Verlag fiir Technik und Handwerk, vth) (2020) Das
Neue Magnetantennenbuch (eBook; in German):
https://tinyurl.com/2p8ztvék

+ Shielding:
https://tinyurl.com/5c83s94j

+ Wellbrook Communications (2022): Manual:
New ALA1530LN and FLX1530LN Magnetic
Active Loop Antenna
https://tinyurl.com/bdcr6zaa

* Wiessala, G. (2021), Antennas for the ELF
and VLF Bands (The Spectrum Monitor,

October 2021: 21-26)

Time, Measurement and Radio (Part One): The
Spectrum Monitor, June 2022: 28

Time, Measurement and Radio (Part Two):
The Spectrum Monitor, July 2022:

+ Zierl, R. (2005) Aktivantennen fiir Lang-,

Mittel- und Kurzwellenempfang (Siebel Verlag).

Table 2: References & Further Reading
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Don Field G3XTT
practicalwireless@warnersgroup.co.uk

part from those listeners who object to an
H outdoor aerial on the score of appearance,

there are countless others who are so situ-
ated that they are unable to erect one for purely
practical reasons. To these the choice of a suit-
able indoor substitute is of vital importance.

The type chosen will naturally depend on the fa-
cilities available: Probably the most efficient type
is areplica of an outdoor aerial erected in the loft.
However, it is often the case that the listener who
has access to a loft can also arrange an outdoor
aerial. On the other hand, where an outdoor aerial
is out of the question the indoor facilities are also
rather limited. For this reason | shall confine re-
marks to a description of some of the more practi-
cal arrangements of the type likely to be available
to the flat-dweller and those living under similar
conditions.

Indoor Aerials and

Mains Operation

Before going into details of particular types, | want
to make a few general remarks. In the first place,

most sets nowadays have a small condenser in se-

ries with the aerial to increase the selectivity and
in some cases to act as a volume control. With an
indoor aerial this condenser is usually a disadvan-
tage, since it cuts down signal strength consider-
ably, also the selectivity with a small aerial is al-
ready far better than with the longer outdoor type.

First of all, then, “short” this condenser with
piece of wire, if possible. This applies to all re-
ceivers except those operated from D.C. mains.
D.C. sets should have a good condenser of about
.01 mfd. in series with the aerial besides the con-
denser which is already included in the earth lead
and is usually incorporated in the mains unit. | say
first of all short the aerial condenser for the rea-
sons | have just given, but naturally, if you find that
the tuning is not sharp enough, you must include
it. If it has too much effect, try one a little larger. If
you have a band-pass set alteration of the aerial
condenser may necessitate slight readjustment of
the first trimmer condenser. Now as to the aerial
itself.

Using the Picture-rail

The piece of wire draped along the picture-rail is
so well known as to need no introduction. When
properly arranged it is very efficient and costs next
to nothing. All that is needed is a length of single
bell wire, of a colour to blend with that of the walls,

Practical Indoor Rerials

This article will interest all readers who for any reason
cannot avail themselves of an outdoor aerial. The author
describes many novel forms of the indoor type, some of
which are not generally known.

and one or two drawing-pins. Pin the wire at inter-
vals of about four feet in the recess at the top of
the rail. Carry it along two sides of the room only,
soastoforman“L," asinFig. 2.

With the question of the aerial comes that of
the earth. Fig. 1 shows a neat and effective ar-
rangement where a gas bracket Is handy. The
earth is joined to the bracket by scraping the metal

clean near the wall and twisting the bared end of
the earth wire round it. Soldering the joint is bet-
ter still. Where no gas bracket is available, there
is sometimes a “point” for a gas fire which will
work equally well. Failing that, you must resort to
alength of wire concealed under the carpet and
extending to the bathroom or kitchen water tap.
A connection to an iron fireplace or even a brass

This article appeared in the October 1st 1932 issue of PW and isa

fascinating account of aerial understanding at the time.Needless

to say,we wouldn’t recommend all these approaches nowadays,
particularly not using the house mains wiring as an aerial!
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‘L* SHAPED AERIAL
RUNNING ALONG
[ PICTURE RAIL

RECEWVER

METAL PLATE
AT BACK OF
MIRROR -
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CONNECTION TO FRAME ;
OF SPRING MATTRESS ~

Fig. 1: Using the gas bracket as an earth
connection. Fig. 2: A picture rail aerial.

Fig. 3: The metal backing of an ordinary mirror

as an aerial. Fig. 4: The mattress of a bed makes
an ideal aerial. Fig. 5: A picture frame can be easily
adapted to accommodate an aerial. Fig. 6: A radio-
gram cabinet containing aerial and earth plates.
Fig. 7: Utilising the electric light wires as an aerial.
Fig. 8: An aerial erected in the loft.

curred to me. | was thinking what a nice large sur-
face of metal there was in a mirror opposite to me,
and wondering if it had a sufficient charge on it to
make a spark to earth if | connected a wire to it,
and also what sort of mess would result if a chunk

fender is better than no earth at all, but in this case
the aerial should be a good one to make up for the
poor earth, otherwise results are likely to be disap-
pointing. While on the subject of “earths,” here is

atip worth trying. Change over the connections to
the “aerial” and “earth” terminals of your set - that

is, join the aerial to the earth terminal and the earth
to the aerial terminal. You may get better results!

The Use of Mirrors

It was during a thunderstorm that the idea of us-
ing a mirror as a “pick up” of radio energy first oc-

of lightning chose a path to earth that way. Well,
after the storm was over, | tried out the looking
glass as an aerial by making careful connection to
the quicksilver at the back. It certainly worked, and
brought in the radio with the inevitable atmospher-
ics. The only difficulty was in the method of con-
nection, which was too uncertain for universal use,
so | did away with direct connection and placed a
sheet of copper foil against the back of the mirror
itself and replaced the wooden back. The mirror
and the foil formed a condenser, and connection
to the set was made via a wire soldered to the foil.
The arrangement is shown in Fig. 3 if you care to
try it. Itis quite simple, and zinc or aluminium may
be used in place of copper.

The Bedstead Rerial

Here is an arrangement that is so old that it has
been almost forgotten. | don't quite know why it
should be, unless it is because constructors nowa-
days do not have their sets in their bedrooms, as
did some of the amateurs in the old days, when
they sat up all night listening-in while their fond
mamas thought they were fast asleep. Anyway, a
spring mattress forms quite a good indoor aerial,
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ON BACK OF
PICTURE

and you will see how to fix it from Fig. 4. Of course,
if the set is in the room below, you will have to take
the lead-in through the ceiling. That is perhaps
why itis not very popular, as it means a small hole
in the plaster, and it is difficult to conceal the wire.
With the receiver in the bedroom the job is simple
enough.

APicture-frame Rerial

Quite an effective frame aerial can be wound on
the back of a large picture. Details are given in Fig.
5. Of course, it has no advantage over the ortho-
dox type apart from the appearance, but, as with
most of these schemes, it is intended to make the
aerial as inconspicuous as possible, and that is its
recommendation. If the wooden cross-pieces are
no thicker than %in and do not extend quite to the
corners of the picture, they will not cause it to stick
out from the wall. The little pegs on which the wire
is wound are short pieces of matchstick stuck in
at an angle. The number of turns of wire must be
found by experiment. About two turns of 28 gauge
D.C.C. wire will be suitable for the medium waves
with a picture 3ft. by 2ft. As with all frame aerials,
the receiver must be placed immediately under-
neath, as long leads reduce the efficiency. There
is one drawback with the picture frame aerial, and
thatis that it is strongly directional. If most sta-
tions lie east and west of you, it should hang on
awall running east and west, but if you depend
chiefly on programmes coming from a northerly or
southerly direction, then hang the picture on a wall
atright angles to the first.

ARadio-gram Rerial

When constructing a radio-gram, the arrangement
shown in Fig. 6 is worth trying if there is no room
for a frame aerial. It consists of ametal plate in

the lid and another in the floor of the cabinet. They
are connected respectively to the aerial and earth
terminals of the set. Fig. 7 shows how to make an
adapter to plug into a lamp socket, and so use the
mains wiring as an aerial. Two small condensers
are held together with a rubber band and connect-
ed as shown. Various values round about 0.1 mfd.
may be tried. An alternative arrangement with one
condenser is also shown. With this pattern the
plug should be inserted first one way round end
then the other to ascertain which way it works
best. With both patterns it is also best to try them
with the lightning switch firstin the “On” and then
in the “Off" position.

Only good condensers which will stand the volt-
age of the mains should be used. Needless to say,
no current is consumed. When the adaptor is com-
pleted, wind it round with insulation tape to protect
the terminals from accidental short-circuiting.

Convenience Considered

Finally, let me repeat that the various forms of aeri-
al given here are designed with a view to conveni-
ence and inconspicuousness hefore everything
else. They are not all equally efficient, but each
has certain merits relative to the circumstances
governing its use. If efficiency comes before con-
venience, then the loft aerial shown in Fig, 8 needs
alot of beating. If the loft is long, then one wire
will be sufficient, but if it is very small then two or
three wires are better. A small insulator should be
used at each end.

There are of course, certain important details
which must be attended to where efficiency is the
main consideration. As with an outdoor aerial, the
wire should be kept as far from earthed bodies
as possible, a good rule to observe being that no
part of the indoor aerial should be allowed to run

METAL PLATE

1]
-3
7O RECEIVERT =

(ETAL PLATE

e L L Ly

N LEFT
UNCONNECTED

TO SET TO SET

closerthan 12ins. to walls, ceilings, etc. Attention
should also be paid to the disposition of electric
light wires, as an aerial running parallel with such
wires may result in hum, which is incurable by all
ordinary methods. Apart from the types of home-
made aerial above mentioned, there are, of course,
already on the market various types of commer-
cial aerials. There is the wellknown spring-type,
which has to be expanded and attached to oppo-
site walls; the small “cage-type” aerial, consist-

ing of about a dozen strands of thin wire attached
to cardboard discs; and the sheet metal aerials
which are intended for attaching to the outer walls,
chimney-stacks, etc.

Super-het Aerial

Those readers who own, or intend to make a super-
heterodyne receiver, should remember that it is
very desirable to use an indoor aerial in connection
with them, and as short an indoor aerial as possi-
ble, too; otherwise much of the selectivity associ-
ated with this type of receiver will be lost. Another
point is that on an outdoor aerial, considerable
interference with neighbouring reception is likely
to accrue. Best results may be obtained when the
super-het is used with a frame aerial. PW
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Early Loudspeakers,

Rmplifiers & Microphones

This month, Keith Hamer and Garry Smith continue to
Investigate the early days of the BBC and the difficulties that

engineers faced with calibrating microphones and loudspeakers.

Other topics include Marconi's connection with Bournemouth,
experimental short-wave transmissions to the British Empire,

the secret BBC studios near Bristol, television pioneer Vladimir
Zworykin, and the Swiss Beromunster transmitter. There is also a
vintage equipment advertisement from 1927.

Keith Hamer
Keith405625.kh1@gmail.com
Garry Smith
Garry405625.gs@gmail.com

casting operations were divided into a se-
quence of three main physical processes:
the conversion from sound waves into electrical
vibrations; the electrical transformations involved
in transmission and reception; the re-conversion
into sound at the loudspeaker.

Regarding the three processes, the first seri-
ous problem encountered by engineers involved
taking accurate measurements. In those days,
it was difficult to measure the characteristics of
a microphone, to find out how it would deal with
the various musical frequencies in the conver-
sion from sound into electrical energy. It was very
difficult to obtain any definite information on the
effect of the surrounding environment inside the
studio or concert hall during the broadcast of a
music programme.

The problem was further complicated by the
fact that it involved the art of ‘broadcast lis-
tening’. In the early days of radio, results were
judged mainly by ear without any adequate scien-
tific perception of what they actually represented.
However, by the mid-1920s, methods of micro-
phone calibration had improved. A study of studio
and concert hall characteristics was made, which
enabled new studios to be designed and built
with greatly improved results.

Apart from the question of the environment, the
whole broadcasting system had to be capable of
dealing faithfully with, and reproducing correctly,
whatever was put into it. This meant not only
that the complete system had to respond equally
throughout the whole scale of musical frequen-
cies, but also that each component part had to be
responsive. The main obstacle was in the loud-
speaker.

In the early 1920s, the design of loudspeakers
prevented equal pressure output for all frequen-
cies. The microphones used by the BBC gave a
remarkably even response for equal sound pres-
sure waves of all frequencies. The microphone
amplifiers were even better in this respect, be-
ing very little short of perfection. BBC engineers
began to investigate the shortcomings of loud-
speaker design in a scientific manner.

BBCShort-Wave
&TheBritishEmpire

By the mid-1920s, there was a rapid increase in
the popularity of wireless in the United Kingdom
and elsewhere. The achievements made by ama-
teur enthusiasts and commercial enterprises in
establishing reciprocal contact over continents
and oceans highlighted the potential of broad-
casting to the British Empire.

As early as 1923, the BBC began experiments

I n the early days of BBC wireless, the broad-
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COURT ROYAL

AERIAL MAST HERE
fH’L WORLD'S FIRST PAID

FROM LORD KELVIN ON THE
ISLE OF WICHT ON 3RD NE 1898,
SINCE 1947, COURT ROYAL
HAS BEEN A CONVALESCENT HOME
FOR SOUTH WALES MINERS

Fig. 1: The Marconi Model 22 (2-Valve) Receiving Set, advertised in 1927. (Photo: The Keith
Hamer+Garry Smith Archive Collection.) Fig. 2: The Blue Plaque outside the Court Royal Convalescent
Home for South Wales Miners, Bournemouth, commemorating Marconi's achievements. (Photo: Keith
Hamer and Garry Smith.) Fig. 3: The Control Room at the secret BBC studios located deep inside the
former Clifton Rocks Railway, near Bristol. (Photo: The Keith Hamer+Garry Smith Archive Collection.)
Fig. 4: The Swiss Landessender Beromiinster radio station, which opened on 1 May 1931. (Photo:
Keith Hamer and Garry Smith.) Fig. 5: The Beromiinster transmitter, located at Gunzwil in Kanton
Luzern. (Photo: Keith Hamer and Garry Smith.) Fig. 6: ‘Live’ broadcasts were induced into this remote
loudspeaker from the high-power Beromiinster transmitter. (Photo: Keith Hamer and Garry Smith.)

that ultimately culminated in what was termed
Empire Broadcasting. On the transmission side,
considerable progress had been made by taking
full advantage of successful experiments else-
where. On the reception side, progress was not
sorapid and a lot of research was still necessary.
The practical result of work done between 1923
and 1927, including experiments carried out in
The Netherlands, the USA and elsewhere, indicat-
ed that, at spurious times of the day, it was pos-
sible in almost any part of the World to pick up
somewhat distorted music and speech transmit-
ted by a short-wave station. Reception was only
classed as ‘reasonably good’ on relatively rare
occasions. Despite poor-quality reception, but

as aresult of the work done and the experience
gained, BBC engineers were very optimistic and
pressed ahead with more experiments.

By the end of 1927, an experimental short-wave
station was established in conjunction with the
Radio Corporation of America and the Marconi
Company, whose experience in short-wave work
was unique. While the engineers worked on the
technical side, problems associated with pro-
grammes and expenditure were major considera-
tions.

An important implication of broadcasting to the
Empire was that there had to be transmissions
throughout the 24-hour period. Active co-oper-
ation of the broadcasting authorities overseas
was indispensable. Effective Empire broadcast-
ing could only be possible via relays through the
broadcasting systems of the ‘Dominions’ and
‘Colonies’, as they were termed, within the British
Empire. The quality of reception in far-off coun-

tries had to support reasonable clarity, similar

to that enjoyed by the average listener in Great
Britain. Intelligibility, continuity and quality were
essential conditions and prerequisite to success-
ful broadcasting of this nature.

VintageWirelessEquipment

This month’s saunter through vintage copies
of forlorn newspapers and magazines has
unearthed the Marconi Model 22 (2-Valve)
Receiving Set. This was, according to the
advertisement, the ‘Triumph of the Master
Mind', Fig. 1. It even boasted a ‘sterling ‘baby’
loudspeaker'.

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 equipment
originally featured in an advertisement, dated
1927: “The Marconiphone - The Triumph of the
Master Mind.

The outcome of close concentration on the
fundamental principles of radio reception by the
Marconi Company’s Engineers.

Marconiphone Model 22 (Two Valve) Receiving
Set with Sterling “Baby” Loud Speaker.

Each type of Marconiphone, from a single
valve to an eight valve, instrument represents
the highest efficiency in its particular class for
simplicity of operation, perfectly pure and natural
reproduction of music and speech and above all
consistent reliability.

Most of the new models of Marconiphone
Receivers are adaptable for operation entirely
from A.C. mains, D.C. mains or batteries, thus

ntage Television & Radio
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giving a choice of power supplies unobtainable
with any other instruments of their type.

Marconiphone Apparatus can be purchased on
Deferred Payment Terms.

Descriptive literature on Marconiphone Wireless
Equipment is obtainable from all responsible Radio
dealers or on application to
THE MARCONIPHONE COMPANY, LTD.

210-212 TOTTENHAM COURT ROAD,
LONDON, W.1

Registered Office: MARCONI HOUSE STRAND,
w.c.2”

If atwo-valve receiver could perform like that,
just think what one of their eight-valve sets
could do, with or without a ‘Sterling ‘Baby’ Loud
Speaker’!

MarconilnBournemouth—Part2
On 28 February 1900, the four-funnel 14,349
gross-ton German transatlantic liner, SS Kaiser
Wilhelm der Grof3e, probably the most famous
liner of her day, sailed from Bremerhaven with
Marconi’s assistant, George Kemp, on board.
This was the first liner to be fitted with wireless.
Once in the English Channel, the ship’s wireless
operator made contact with Marconi’s stations
at the Royal Needles Hotel on the Isle of Wight,
and the Haven Hotel at Sandbanks, not far from
Bournemouth. Even before the ship was out of
range of the Isle of Wight, many of her passengers
had taken the opportunity to try out Marconi’s new
communication system.

In later years, Marconi became a Captain in the
Italian Naval Reserve. He often remarked about
feeling more at home on the sea than on dry land.
Indeed, while in England, he had a yacht that he
used as a floating laboratory. It was often seen
in Poole Harbour lying just off Brownsea Island.
He carried out many experiments in long-range
communication on this vessel, receiving signals
transmitted from the Marconi Company Wireless
Station at Dorchester. This station was built in
1927 and was known as the ‘Beam Station’ due to
the way the radio signal was transmitted.

The Marconi Beam System produced a reliable

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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telegraph service by using reflectors to beam
the transmitted waves in the desired direction,
and to concentrate the signals at the receiving
station onto the aerial. The mechanical size

of the reflector had to be large in comparison
with the wavelength. For this reason, it was not
commercially possible to employ such reflectors
on a long wavelength.

Following further experiments conducted
by Marconi and C S Franklin, a modified Beam
System was introduced. Commercial services
operated direct from London to Australia,
Canada, South Africa and India.

Much earlier, in 1888, Heinrich Rudolf Hertz
used reflectors and showed that ether waves
could be concentrated into a beam, thus obeying
the laws governing the transmission of light as
predicted by Clerk Maxwell in 1864. In 1927,

a system by Empire Wireless Telegraphy made
particular use of these principles.

A wireless telephone service between England
and America was opened in 1926, by which
it was possible to make direct calls from any
subscriber’s telephone in England to anyone in
the United States.

A valve transmitter of considerable power
was used on a wavelength in the order of 3,000
metres, and a method known as ‘single side-
band’ telephony. The system was pioneered by
the Western Electric Company in conjunction with
the General Post Office.

The first successful radio re-broadcasts of
American programmes to be heard in the UK
were radiated on 28 and 29 December 1923. The
actual re-transmission was also picked up and
heard very distinctly in South Africa.

Guglielmo Giovanni Marconi was born into
Italian nobility on 25 April 1874. He received
many awards in recognition of his achievements.
In 1909, for his pioneering work in the
development of wireless telegraphy, he shared
the Nobel Prize for Physics with the German
physicist and inventor of the cathode-ray tube,
Karl Ferdinand Braun. Incidentally, Braun was
also noted for conducting electrical experiments
on crystals of galena (lead sulphide). While
probing his crystals with wires connected to an
electrical circuit, he discovered that the current
flowed more readily in one direction rather than
the other. By repositioning the wires, he could
force the current to flow only in a single direction,
a phenomenon which later became known as
‘rectification’.

Returning to Marconi, in 1929, he was made a
nobleman and appointed to the Italian senate. On
12 February 1931, he personally announced the
first radio broadcast from the Vatican.

He died in Rome on 20 July 1937. This
was reported in a Bournemouth newspaper,
commenting that local residents should
take “special pride” in the fact that Senator,
the Marchese Marconi, conducted his

STER

first commercial experiments in the town.
Unfortunately, in 2023, the only public
acknowledgements to Marconi’s historic
endeavours in Bournemouth appear to be a
framed newspaper cutting in a pub and a Blue
Plaque outside the original Madeira Hotel, which
became the Court Royal Convalescent Home for
South Wales Miners in 1947, Fig. 2.

SecretBBCStudios—Part2

In January’s column, we mentioned that

some production staff and engineers, as

well as performers, were moved away from
Broadcasting House in London during

World War Il to the relative safety of secret
underground studios deep inside the disused
Clifton Rocks Railway system near Bristol. This
was due to potential enemy attacks, which had
already damaged several BBC premises in the
Midlands and Wales.

The original railway linked Clifton at the top
to Hotwells and Bristol Harbour at the bottom
of the Avon Gorge via a tunnel cut through the
limestone cliffs.

The BBC's secret hideaway accommodated
various transmitters, the largest of which was an
American RCA ‘H' group operating on 1474kHz
(203.3m), broadcasting the Home Service. The
equipment was on loan from America and had
been acquired during the early days of the War.
An aerial was strung between the tunnel entrance
and the Grand Spa Hotel.

Two additional transmitters consisted of a
Harvey McNamara short-wave set, and an ex-
RAF medium-wave transmitter for maintaining
or restoring communication between the other
main provincial and metropolitan broadcasting
stations in case the GPO (General Post Office)
telephone lines were damaged by an attack.

A small studio that could accommodate a

dozen or so actors was located lower down the
tunnel. The studio was equipped with various
essentials such as a piano, a gramophone and
other facilities for producing music, drama, and
schools’ programmes. Poor acoustics were
overcome by installing a combination of heavy
carpets and quilting.

Recording facilities comprised a Philips-Miller
machine, which used a 7mm-wide gelatin-coated
celluloid film onto which recordings were cut
by means of a sapphire stylus. The room also
contained sufficient pre-recorded material,
which would allow many weeks of broadcasting
if required.

Further down the tunnel was a Control Room,
which accommodated BBC engineers and
switching gear for no fewer than 80 landlines
leading to outside stations, Fig. 3. The GPO
routed these using diversification techniques to
minimise the risk of damage that could have been
caused by a single bomb if only one cable system
had been installed.

The Control Room was continuously
operational day and night, delivering thousands
of programmes in many different languages to
various transmitters.

Three ground-level rooms housed emergency
generators and a special ventilation plantin
which full precautions were taken against
possible enemy gas attacks. There was also a
canteen stocked with sufficient food and water
to last for several weeks. All the main entrances
and windows were sealed, and ventilation ducts
were installed.

SwissBeromiinster Transmitter:
90th Anniversary—Part2

Over the years, Beromiinster became a household
name for listeners whose main language was
Schwyzerdiitsch (Swiss-German). Known as the
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Landessender Beromiinster, the station opened In later years, the station was operated
on 1 May 1931, Fig. 4. The station’s callsign was by Swisscom Broadcasts and radiated SRF
Schweizer Radio DRS. Programmes broadcast by Musikwelle with a blend of unique traditional

DRS (Radio der Deutschen und Rétoromanischen Swiss music (known as Orgelimusig), pop songs
Schweiz) are an integral part of Switzerland's and news bulletins. This station, mainly in the conducted in partnership with Westinghouse
radio history. The station appears on virtually Schwyzerdiitsch language, is still available via and RCA. He was particularly impressed by the
any vintage European radio tuning scale together the internet. News bulletins are in German. cathode-ray tube designed by Fernand Holweck
with other great names such as Lyons, Allouis, Shortly before Beromiinster finally closed, the and Pierre Chevallier at the Paris laboratory of
Stuttgart, Vienna, RIAS Berlin, Monte Ceneri authors visited the transmitter, together with the French inventor Edouard Belin. The Holweck-
(southern Switzerland), AFN Miinchen, Budapest Swiss guide, Marco Holer, Fig. 5. It still looked Chevallier tube used electrostatic fields to focus
and, of course, BBC London. very impressive and quite unique. One of the the beam of electrons. Zworykin's re-energised
With the relentless advance of technology to fascinating features that visitors were able to try enthusiasm for the new tube and electronic
VHF and, much later, DAB, the transmitter’s days was hearing ‘live’ broadcasts via a loudspeaker television was not shared by most Westinghouse
were numbered and the decision was made to located in a field approximately 1km from the executives, but vice-president Sam Kintner
pull the plug on the 531kHz broadcasts. Despite station, Fig. 6. The speaker wasn't connected in suggested that he should meet the RCA vice-
protests by many listeners, the transmitter was any way to the tower; signals were simply induced  president, David Sarnoff. At their meeting in
finally switched off at midnight on Sunday 28 from the high-power transmitter. Unfortunately, January 1929, Zworykin was asked how much
December 2008. all that is now history. it would take to bring electronic television to
‘Beromiinster’ is something of a misnomer fruition. He replied: “Two years and $100,000.”
because it is not actually located in the district Eal‘!lyTEIEViSiOIIPiOIIEEIS: This turned out to be a huge under-estimate. In
of the same name but in neighbouring Gunzwil. Vla imirZworykin—PartZ fact, it took Zworykin and RCA ten years and $50
At the beginning, the radio transmitter was In 1924, Vladimir Zworykin began constructing million to perfect the system!
considered by proprietors of daily newspapers a television system based on his patent. Fortunately, Sarnoff persuaded Westinghouse
to pose unfair competition. Following heated The following year, he demonstrated an all- to give Zworykin the necessary resources. By the
discussions, it was agreed that the station would electronic system to several Westinghouse end of the year, he had perfected his cathode-
broadcast only two news bulletins per day. executives. Unfortunately, they were all decidedly ~ ray receiver, which was known as the kinescope.
During the Second World War, there were unimpressed! He later wrote: “/ was terribly This system gave a bright, large picture suitable
weekly commentaries on the situation from excited and proud, but after a few days | was for home viewing. However, his television system
well-known radio reporters. Everyone kept informed, very politely, that my demonstration had  still used a mechanical device, a spinning mirror,
up to date by listening to transmissions from been extremely interesting, but that it might be as part of the transmission apparatus. Six
Beromiinster rather than by television. The better if | were to spend my time on something ‘a kinescopes were manufactured and Zworykin
station was respected as the only independent little more useful’.” had one at his home so that he could monitor the
German-language broadcaster, and not just in Westinghouse re-assigned Zworykin to work experimental late-night television broadcasts
Switzerland. After the war, Beromiinster was as on photoelectric cells. In 1926, he had obtained radiated from Westinghouse's radio station,
popular as ever. The programmes were not just a doctorate from the University of Pittsburgh. In KDKA, located in Pittsburgh.
about national events and music, but also general 1929, he joined the Radio Corporation of America
entertainment. However, some younger Swiss (RCA) and registered his first patent for colour StaYTl-mEd!
listeners discovered Radio Luxembourg with a television. Please send archive photographs, information
totally different style of music. Beromiinster In the previous year, he had been despatched or suggestions for future topics via the email
listening figures began to decline. to Europe to examine television research being addresses shown at the top of this column. PW
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Roger Lapthorn G3XBM
practicalwireless@warnersgroup.co.uk

from OFCOM that costs £50 annually has

been held covering 40-42MHz, digital only,
with 5W allowed (in practice | use 2.5W). The rig
is amodified FT-817ND, Fig. 1, with a low wire di-
pole, Fig. 2. Mostly FT8 is used as this only needs
a transmit bandwidth of about 50Hz. The software
(WSJTX) is free. It is not uncommon on other
bands to see 25 stations, or more, co-existing in
the narrow FT8 slots. If activity on SSB on other
bands looks quiet, then try the FT8 segment!

S ince early April, a Test and Innovation licence

Progressin2022

So far, the 2.5W FT8 signal has been spotted in 16
countries and 3 continents with the furthermost
being Florida in the USA. With a higher ERP, some
have reached much further. As a keen QRPer, the
interest here, as it is for most others on 8m, is
purely radio science. Two-way communication is
notimportant. The aim here is to see how far is
possible on 8m with a very modest station.

Where8misintheSpectrum

The 8m band is at a very interesting part of the
spectrum, midway between 10m and 6m. Just oc-
casionally, the maximum usable frequency (MUF)
with F2 will get to 8m allowing long distances

to be spanned via F2 propagation. Sporadic-E
propagation, especially in the spring and summer,
allows propagation across Europe and similar
distances on other continents. Trans-equatorial
propagation (TEP) has allowed stations in South
Africa to be spotted on FT8 on several occa-
sions with just the dipole. While others have been
spotted in South Africa, my 2.5W QRP signal has
not. The ERP is probably too low. There are other
modes too that have not been characterised prop-
erly.

TheFuture

There is a very strong case for a small amateur al-
location at 8m. These are the minimum proposals:

8m - A Future Amateur Band?

Roger Lapthorn G3XBM updates readers on progress with
the 8m (40MHz) allocation.

+ 5kHz wide only

+ Narrow digital modes only (e.g. WSPR, FT8,
QRSS, CW, but no speech)

+ Somewhere in the ISM allocation (ideally 40.680
t0 40.685MHz)

+ By NoV only (by application only)

« Strictly non-interference (secondary status)

« Perhaps limited power.

Narrow digital modes only such as WSPR, FT8,
QRSS and CW would easily fit in just 5kHz of band.
Clearly more would be better, but free access
for serious experimenters is important. With no
speech allowed and a very narrow band, the allo-
cation would only attract serious experimenters,
especially as there is no commercial amateur gear
for 8m, without special modification. Also, this
would allow traceability. With a T&I permit, one
can transmit without a callsign or giving the loca-
tion allowing no traceability at all!

The amateur radio hobby is meant to be about
self-training, yet we have to pay annually to do this
at 8m, whereas 2MHz (2000kHz!) has been allo-
cated at VHF for DATV experiments by NoV. This is
fine, but surely just 5kHz can be found for serious
research?

No, radio science and self-training at VHF should
be free for radio amateurs, especially at a time

Fig. 1: The author’s FT-817 on 40MHz. Fig. 2: The low dipole.

when good RF engineers are in short supply in the
UK. The case for a tiny 8m amateur band is over-
whelming. A great deal can be found out. If this
was widely available to radio amateurs, so much
self-training and research would occur.

ISMBands

The indications from OFCOM are that operation
without a licence is allowed in the 8m ISM band
from 40.66-40.70MHz for beaconing as long as
the technical requirements and IR 2030 are met.
This also means the power has to be less than
10mW ERP in the UK. This differs in different coun-
tries. Please ensure the rules for your country are
always followed.

Conclusions

8m could be a most interesting, if tiny, amateur
band in the future. It is at a very interesting part of
the radio spectrum where amateurs could greatly
contribute to radio science.

References

WSJT-X: https://tinyurl.com/28k4njzh
OFCOM: www.ofcom.org.uk/home
RSGB: https://rsgb.org

G3XBM: www.g3xbm.co.uk
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News

Rallies & Events

All information published here reflects the situation up to and including 19th December 2022. Readers are
advised to check with the organisers of any rally or event before setting out for a visit. The Radio Enthusiast
website www.radioenthusiast.co.uk has the latest updates, please check it regularly. To get your event on this
list, e-mail the full details as early as possible: wiessala[@hotmail.com

29 January

LINCOLN SHORTWAVE CLUB WINTER
RADIO RALLY: The Festival Hall, Cais-
tor Road, Market Rasen, LN8 3HT. Doors
open at 10 am with disabled visitors gain-
ingaccess at9.30 am. Indoor event. Re-
freshments will be available on-site. En-
try£2TalkInis on 145.375MHz.
contact@m1dhv.co.uk

Steve G6TVP/M5ZZZ

07777 699 069

m5zzz@outlook.com

5 February

CANVEY RALLY (SOUTHESSEX AM-
ATEURRADIO SOCIETY (SEARS)):
Cornelius Vermuyden School, Dinant
Avenue, Canvey, Essex, SS89QS. Open
10am, entrance feeis £4 Therallyis ex-
pectedto be the usual hive of activity
(CBS[Indoors] | CR|TS).
sears.enquiries@gmail.com

07748 432026

12 February

RADIOACTIVEFAIR2023 (MID
CHESHIRE ARS): Nantwich Civic Hall,
Market Street, Nantwich, Cheshire, CW5
5DG. 100 Traders and Exhibitors Stands.
Public transportis onsite, Doors open at
10am,and admissionis £5. Awide vari-
ety of trader stalls covering every aspect
of the radio hobby, new and old radios,
computers and electronics.
(CR|BB|D|FP|RF|RSGB)
http://radioactivefair.co.uk
https:/midcars.org

26 February

RED ROSE RALLY: St. Joseph's Hall,
Leigh WN7 2PJ (CR|FP| RF).
www.wmrc.co.uk/rally.htm

5 March

EXETERRADIO & ELECTRONICS RAL-
LY: The 2023 Exeter Radio & Electronic
Rally will be held at America Hall, Dela
Rue Way, Pinhoe, Exeter EX4 8PW. The
doors will openat 10.30 am (10.15for
disabled visitors). Admission is £3.00
(under16's free). (BB [bookin from 10.15
am] | TS). Details: Pete G3ZVI
07714198374

g3zvi@yahoo.co.uk

11March

SOUTHKESTEVEN ARS, JUNK
SALE: Railway Club, Grantham,NG31
7AU. Doors are open for traders at 8 am
(bring your own table), and to the public
between 9.30 amand 1 pm. Admission
fortradersis £5and for the public £1.
The maximumtable lengthis 2m.
Please book in advance to avoid disap-
pointment (CR).
s.mason@skars.co.uk
https://tinyurl.com/53bc9b44

12 March

HAMZILLARADIO FEST (DOVER
ARC): Julie Rose Stadium in Ashford,
Kent TN24 9QX. Early bird tickets are
available; open from 9:30 am; general
admission from 10am. Local and na-
tional traders are welcome.
Join SDR Play, Ceecom Antennas,
Icom, and ICQ Podcast. Book your
ticketand/ortableonline (BA|BB| CR
[FP|D).
TBC: (RSGB | L| RF | Wi-Fi).
www.Hamzilla.uk

club@darconline

Twitter: @HamzillaRally

Facebook: www.hamzilla.uk

26 - 28 March

RADIODAYS EUROPE 2023: In the Fi-
nale of Radiodays Europe 2022, it was
announced that Prague would be the

host city for this now three-day event, in
2023,26 - 28 March.
https:/www.radiodayseurope.com

11 June

JUNCTION 28 RALLY: Alfreton Leisure
Centre Bowls Hall, Church St. Alfreton,
DE557BD. From January 2023, trader
booking forms for the J28 Radio Rally,
hosted by South Normanton, Alfreton &
Dist. ARC, will be available onthe club
website, or by contacting the club sec-
retary.

www.snadarc.com
secretary@snadarc.com

30 July

THENEWBLACK COUNTRY RADIO
RALLY:Bloxwich Active Living Centre,
High Street, Bloxwich, Walsall, WS3 2DA;
Doors will be open from 10 amto 4 pm.
Thereis alarge car park available and
cateringonssite.

Entryis £3 eachor £5fortwo. Seethe
website below for details of the traders
and clubs attending.
www.theradioclub.co.uk

15 October

HORNSEA ARC RALLY: Driffield Show-
ground, YO25 9DW. Organiser: Les,
2EOLBJ.

01377252 393
Ibjpinkney1@hotmail.co.uk

LOOKING AHEAD

« April International DX Convention
http://www.dxconvention.com

« April NAB Show Broadcast Engineering
and IT Conference
https://tinyurl.com/y783mzb8

+ April NARSA 2023
https://narsa.org.uk

+MayNDB 2023
hitps://nrbconvention.org

+ May ARIAS 2023 (Radio Academy)

+ May Critical Communications World
2023, Helsinki
https://tinyurl.com/4th4wsp3

+ May International Broadcasting
Convention (IBC), Amsterdam
https://tinyurl.com/2n8cruj6

« July International Journalism and Mass
Communication, Austria
https://tinyurl.com/9zknsmfu

+ August |EEE International Symposium:
Radio Frequency Integration, Australia
https://tinyurl.com/mrxk6695

+ September European DX Council
Conference, France

WEB UPDATES
https://tinyurl.com/ytnnym3h
http:/www.g4rga.org.uk/All.html
https://tinyurl.com/3ezb68d3
https://rsgh.org/main/news/rallies
www.radioenthusiast.co.uk

BABuildathon BB Bring-and-Buy CBS Car Boot Sale CR Catering /Refreshments D Disabled visitors FM FleaMarket FP Free Parking LB Licensed Bar LLectures MS Meeting Spaces
RF Raffle RSGB (RSGB) Book Stall RU/PW RadioUser/ PWin attendance SIG Special-Interest Groups Tl Talk-In (Channel) TS Trade Stalls Wi-Fi (Free) Wi-Fi

Sign up to our FREE emall newsletter at www.radioenthusiast.co.uk
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Your Letters

Send your letters to: Practical Wireless Letters, Warners Group Publications plc West Street, Bourne, Lincs PE10 9PH

E-mail: practicalwireless@warnersgroup.co.uk

* Star Letterx

The Star Letter will receive a voucher worth £20 to spend on items from our Book Store, or other services offered by Practical Wireless

Learning Morse

Dear Don,
I refer to the article by G3UGF (November 2022
Practical Wireless) and the reply made by Ray Howes
G40WY in the subsequent December edition. Both
advocate “writing it down comes last” when learning
Morse code.

lamintrigued by this statement as it is the oppo-
site of the method | was taught some 49 years ago
when studying to be a radio officer in the merchant
navy. On day one of our three year course (we were
studying for the Marine General Radio Certificate, City
and Guilds Telecommunication Final Technicians
Certificate and for Radar Maintenance Certificates)
our group of about 17 young men and one girl were
sat down in a Morse room. As instructed, we put
headphones on and as each of the first three letters
of the alphabet was introduced we wrote them down.
For example, the letter ‘A" would be sent numerous
times and each time we wrote down ‘A". ‘B’ was then
introduced and after a while ‘A’ ‘B’ were intermin-
gled. After that, ‘C' would be introduced. The same
technique was used to introduce and learn the rest of
the alphabet, figures and accented letters. Writing it
down was therefore instilled in us from the very start.

Competency in Morse was then a process of prac-
tice, practice, practice to increase speed. Natural
humps (ie finding it difficult to move beyond 12 words
per minute) were always overcome by peer support
and practice. We used to challenge each other to
push ourselves by increasing the speed of the Creed
tape sender or by one of the (new-fangled) electronic
Morse machines! As competency developed the typ-
ing lessons we also had were put to good use as we

Conversational Digital Modes

Dear Don,

| feel | must respond to letter from GALMN. | think that
Ron has missed the point of GAWNC's comments. Mike
was not inferring that digital modes should only be used
for conversational contacts but there has been a shift

in program development to modes ideally suited to DX
and ‘contact only' QSOs. This has sidelined other modes,
which are more suited to conversation.

transcribed CW straight to the keyboard. This ability
was especially valuable at sea. The skill of reading
Morse in your head developed as competency in-
creased until, eventually, most of us at sea would hold
complete conversations over the key with no copying
of traffic onto paper.

On leaving the sea | started my next career teach-
ing future radio officers. Alongside electronics and
telecommunications that included Morse code. The
same method was used by the college where | taught
as had been used on me in Plymouth and it brought
the right results. | have also used the technique when
teaching radio amateurs.

Inconclusion then, | professionally challenge
‘Writing it down comes last'. Over the years | have
read of various techniques to ease the learning of CW
but at the end of the day practice and association of
sound with the appropriate written word develops
competency. It must work as 48 years after getting
my amateur call | have only ever had one SSB QSO
and am active on HF about every other day.

Dr Tim Strickland G4EOA
East Sussex

(Editor’s comment: Thanks Tim, a different perspective
and from long experience too. | can't comment per-
sonally as, after all these years, | forget how | learned
Morse! But there is certainly a difference in what pro-
fessional operators need to be able to do - i.e. copy to
paper, so there is a written record - and what amateurs
need, which is generally just to copy name, QTH, etc,

at least to start with. I'd welcome other feedback from
both professional and amateur operators.)

Along with that there is a trend nowadays to feel we

must have the latest mode and if it is new, it must be bet-

ter. This applies to many things in our modern society
but that is another discussion. Many ‘older’ modes re-

main available but are often overlooked with the shift to-

wards FT8, WSJT modes etc. Modes such as PSK31 are
simple to use and offer exceptional DX capabilities.

| am a 99% digital mode operator but mostly use chat
modes, that is my preference, but do accept ‘horses for

courses' in that | am happy to know that others feel very
differently.

The mode | use almost daily is another overlooked
mode, FSQ, which has had almost no recognition since
its inception several years ago. FSQ could be considered
as 'Skype over the radio’, offering typing speed conversa-
tions, multiple stations in a net, beacon mode for propa-
gation experiments and the ability to transmit images
almost like SSTV. It was originally designed for NVIS on
80,60 and 40m.

A small program with minimal requirements and not
reliant upon computer timing. Therefore, very simple and
ideal for the initial entry into digital modes.

Amateur radio has many sides and all options should
be explored which makes for an interesting world.

Peter Edwards GW8ARR
Knighton, Powys

(Editor's comment: Thanks Peter. | must admit to being
ignorant of FSQ, at least until you enlightened me! Google
ZL2AFP and you can read all about it.)

ThankYou!

Dear Don,
Please accept you a big Thank You for producing such a
great radio magazine!

I've been a subscriber for a couple of years and find
the magazine more useful overall than QST and CQ,
which | also subscribe to. PW is more ‘down to earth’
for the average ham that uses 100W or less with wire
antennas.

Carry on and enjoy!

Dave Newman WB1EVP
Kingston, Massachusetts, USA

(Editor's comment: Thanks for the plaudit Dave.
Unfortunately, many amateur radio magazines have gone
by the wayside in recent years - the good news is that
since we launched an online version of PW, it's much easi-
erto subscribe from outside the UK.)

BlazingFastMorseetc

Dear Don,

Imagine that: copying CW at “75.2 words per minute”
(January 2023)! Beggars belief. But of course, it was all
true. Mind you, if we wanted to, we can all do that now,
courtesy of computing technology. But that's cheating,
isn'tit? So is driving an automatic gear change car, as my
partner constantly reminds me. No, I'd much rather sit
back and let the car mechanics shift the gears for me. So
much easier. I'm awaiting the day (if | get there) when |

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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haven't got to do anything in a car, except listen to music
and await my destination. There again, perhaps | should
be careful for what | wish for, it might have unintended
consequences.

Enjoyed reading yet more adventures of the famous
amateurs still among us. This time, Dave Roundtree
MOIEG. | once got to know Lord Rix briefly. Aka, Brian
Rix G2DQU. However, | suspect that many younger PW
readers won't have heard of him (I think he was in his
nineties when he died). And whoever would have thought
that ‘Superman's’ father was a radio amateur, Marlon
Brando? And the bloke who played a chimney sweep
in Mary Poppins, Dick Van Dyke WACAR. Apparently,

Sir Cliff Richard has a US callsign W2JOF? Yet more,
Howard Hughes W5CY, Yuri Gagarin UA1LO, Donnie
Osmond WD4SKT/KA7EVD. The list goes on.

That would be a coup, to get Cliff Richard waxing
lyrical about his amateur radio adventures (if he actually
has/had a US callsign, that is). Ditto, Donny Osmond.

Or how about Chris Tarrant GOKRH, of Who Wants to

be a Millionaire (who doesn't?) fame? Perhaps Fergal
Sharkey GOOAN, ex-pop singer (The Undertones), would
care to step up to the rostrum and dish out his amateur
radio exploits? It seems we've only skimmed the surface
so far as famous amateur radio operators' stories are
concerned. Let's put the bait out.

Ray Howes G4OWY/G6AUW

Weymouth

(Editor's comment: Indeed Ray, although the intention
with this series isn't purely to feature ‘famous’ radio
amateurs. But, rest assured, there are plenty still to come!
I'm not convinced about Sir Cliff but maybe other readers
would know? In the past, of course, in addition to those

you mention, we have had King Hussein JY1, King Juan
Carlos EA0JC and many others. As for Marlon Brando,
one of my Californian amateur radio friends once got
an all-expenses paid trip to French Polynesia to install
equipment and antennas at his island getaway - nice
work if you can get it! As for self-driving cars, | recently
had the opportunity to try out a Tesla in self-driving
mode, albeit only for a short distance, and was deeply
uncomfortable!)

Supporting Magazines

DearDon,

When we had an amateur radio shop 30 years ago we
sold a few magazines, and acommon complaint was
that “There are too many adverts in them".

What these customers did not realise was that if it was
not for the income from advertisers, many magazines
would not be commercially viable.

| always appreciated it when customers contacted my
business and said something like ‘1 noticed your advert
in ***** a5 this gave me an idea where to spend my adver-
tising budget.”

Giving a little feedback to dealers will cost you noth-
ing, but it may help to keep the shop and the magazine
inbusiness.

Harry Leeming G3LLL
Huddersfield

(Editor's comment: So true Harry. That applies to this
magazine as much as any other - although advertising is
but a fraction of what it was back in the 60s, for example.
So, yes, do please mention, when buying gear, that you
saw it advertised in PW!)

ragﬂcal
Wireless

Test Instrumenit Desgn

Novel Sactary Ci
The €25 Emicran

SpellingError?

Dear Don,

The 800th edition of PW (October 1973) has a copy of
the 500th edition and mentions a flagrant spelling error.
After 49 years | have never solved the puzzle of the spell-
ing error, would someone at PW care to enlighten me?
Andrew Redding

Sheffield

(Editor's comment: Well, if you look closely, it says
Technicalitles rather than Technicalities. | too have once
let through an error on the front cover - | was gutted!)

Next Month

in the UK's best & only independent amateur radio magazine...
_ 3 , .

far =

THE YAESU FT-710 AESS: Richard Constantine G3UGF gets his hands on this recently-released transceiver.
AVOIDING GETTING LOOPY OVER HF LOOPS: Frank Howell K4FMH looks in detail at building and

measuring an HF loop antenna.

THE FACE BEHIND THE CALL: Roger Dowling G3NKH invites readers to meet a studio engineer who has

recorded the world's top artistes.

AIRCRAFT SCATTER ON SHORT WAVE: Nils Schiffhauer DK8OK explores how we can learn from this little-

known phenomenon.

A DOUBLE TURN MAGNETIC LOOP FOR LF BANDS: Maurice Webb GWOUGAQ returns with another loop

antenna design.

VALVE & VINTAGE: Philip Moss MOPBM is back with a look at the Eddystone 730/4 receiver.

There are all your other regular columns too, including HF Highlights, World of VHF, What Next,
Antennas and Data Modes as well as your Letters, the latest News and more.

18

OCTOBER 2021

WORLD
OF VHF

WIRELES

CHINESE NEwW
GEAR TEST

Three HF transceivers from %’;’
the Xiegu range reviewed

PRACTICEL: %3]
at Semiconductors

An introduction to diodes, plus
building a basic ‘cat's whisker'

The Latest News

www.radioenthusiast.co.uk

.=

— =

THE UK'S NUMBER ONE AMATEUR RADIO MAGAZINE f
The Exciting Changes o ;
Occurring in VHF DXing ‘=St

e

RSGB Awards
The Society's scheme to
reward radio excellence

Featuring reports from around the world

The publishers reserve the right to change
content according to circumstances.

PRACTICAL WIRELESS February 2023



Martin Lynch & Sons Ltd.

849)2800)999) wwaw:Ham

E ONLINE SHOPPING E&OE

Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP
E-mail: sales@hamradio.co.uk. Open: Mon - Fri: 8.30am to 5pm. Sat: 9am to 4.30pm. International Tel: +44 1932 567 333

DIGITAL & ANALOGUE

SANGEAN ATS-909X2 £214.95

The Ultimate SSB / FM / SW / MW/ LW/ Air /
Multi-Band Receiver in White or Graphite.
The Discover 909X is the perfect world
band radio to roam the globe with.

SANGEAN FUSION 600 £269.95

The Fusion 600 is a multi-purpose network
streamer. The tuner makes it possible to play
music files via wired or wireless network.

SANGEAN MMR-88-DAB-PLUS ML&S: ONLY £129.95
The Survivor DAB rechargeable emergency radio.

When the power is out, you can receive important information via DAB+
or FM radio. You can use the hand crank, Micro USB or the solar panel to
recharge this radio!

UNIDEN UBC-355CLT
Quality base and mobile scanner in an elegant cabinet.
Designed for home and mobile use, with a large speaker for excellent sound.

ML&S: £39.95 UNIDEN UBC-370CLT
UNIDEN SDS100EDN Base Scanner »

" + Watch, alarm clock &
Handheld Scanner Scanner Receiver |  FM broadcast radio.
(PRE LOADED DMR & NXDN) + 12V DC power supply
The SDS100’s digital performance + Telescopic antenna
is better than any other scanner

* 500 Channels in 10 banks
in both simulcast and weak-signal * FM & broadcast (Store and search up to 30
environments.

Preset FM broadcast channels)
ML&S: £679.96 * CTCSS/DCS (Search and display any tone)
UNIDEN UBC-125CLT

* Alarm Clock

* USB PC Programmable
Compact 500 channel handheld
scanner.

UNIDEN SDS200E mL&S: £749.95
Covers 25-88MHz, 108-174MHz,

Desk Top/Mobile Scanner
225 - 512MHz and 806 - 960MHz. AV R
ML&S: £139.95

NXD, ProVoice monitoring.
UNIDEN UBCD3600XLT

New digital TruckTracker V
Professional Scanner Receiver.
25-1300MHz wideband frequencies.

ML&S:
£129.95

AR-DV10 mL&S: £969.95
The ULTIMATE all mode digital
handheld scanning receiver.

The TruckTracker V operation allows Latest firmware!
this scanner to scan APCO 25 Phase 100kHz-1300MHz.
1 and Phase 2, DMR, Motorola, Analogue & Digital Modes.

EDACS, LTR Trucked Systems as
well as conventional analog and P25

ML&S: SF Screen Protectors £7.95
£479.95 digital channels.

For Yaesu, Kenwood and Icom.

RECEIVERS

Air!Squitter W AOR AR-DV1 COMMUNICATIONS

ADS-B receiver as g - RECEIVER

bundle with combined = MLES:
ADS-B/GPS antenna, @wm., - - £1299.95

10m antenna cable

and mounting kits. & Q il =
No "IOI_I"I!}’ or year: Ty ML&S: Covers 100kHz to 1300MHz in traditional analogue
subscription required.  BUNDLES FROM | modes (SSB, CW, AM, FM, S-FM, W-FM) as well
£599.50 as various digital modes. In fact, we know of no
AR-5700D RECEIVER other radio in this category that can decode lcom's
D-STAR mode, Yaesu's new C4FM mode, Alinco's
Adanced dlg”al commumcatlggiuen cy range digital mode, NXDN (note: 6.25kHz only), P25
OkHz-3.7GHz. Phase 1, etc. Plus lots of interesting features!
Tuning steps www.HamRadio.co.uk/ardv1
1Hz-999.999kHz.
mas: - [ICOM IC-R8600 100kHz-3GHz
£4595.95 = - Receiver
ELAD FDM-DUOF e with SDR
A Receive-only Version of the famous gy se ( BN Technology
FOM-DUO! ur N rom IC-7300.
ML&S: The IC-R8600 replaces the IC-R8500 wideband
£769.96 receiver and features technology incorporated

into Icom’s best selling IC-7300. The IC-R8600
receives a wide frequency range from 0.07-
3000MHz frequency in analogue and various
digital modes (D-STAR, P25, NXDN and dPMR).
The IC-R8600 also features a larger 4.3 inch
touch screen display which displays a fast moving
spectrum scope and waterfall display.

10kHz-54MHz Direct Conversion SDR Receiver.
SDR receiver that offers the possibility to operate
stand-alone like traditional radio or attached to a
Personal Computer discovering the possibilities
offered by the SDR technologies.
Elad Companion Speaker ML&S: £2599.96

SP1 for FOM-Duo. £134.95 Includes an Icom AD-55 PSU worth £49.95!

ICOM IC-R6 COMMUNICATIONS RECEIVER Limited Stock

Covers 0.100-1309.995MHz with 1300 memory channels. MIL&S: £229.96

8 °F FOLLOW US ON TWITTER AND FACEBOOK HamRadioUK

THIS IS JUST A SMALL SELECTION OF OUR EXCELLENT
RANGE OF 'SHORT WAVE LISTENING®' PRODUCTS.

SDR RA

Designed and made in
SDRPLAY RSPdx  Desioned and:
New Mid-range SDRplay Radio.
Complete redesign of
the popular mid-range
RSP2pro 1kHz-2GHz.
receiver.

ML&S: £156.00

Multiple antenna selection, Improved
pre-selection filters, Even more software,
Selectable attenuation steps, Special HDR
(High Dynamic Range) mode for reception at
frequencies below 2MHz.

RSPduo DUAL TUNER 14-BIT SDR
Dual-Tuner wideband
full feature 14-bit SDR,
1kHz to 2GHz, 10MHz
of spectrum visibility.
ML&S: £239.95
FREE SHIPPING!
ly monitor 2 sep. 2MHz
bands of spectrum between 1kHz and 2GHz. 3
inputs, & clocki
features ideally suited to industrial, scientific,
Ham & educational applications. Windows 10.

HackRF One mL&S: £279.99

Simul

HackRF One from Great Scott Gadgets is a Software Defined Radio
issit ion of radio signals from 1MHz

of

or

Opera Cake for HackRF mML&sS: £180.00

Opera Cake is an antenna swrtchmg add-on board for HackRF One

SDRPLAY RSP1A
Brand new design.

The RSP1ais a
major upgrade
to the popular

RSP1.

ML&S: £99.95
FREE SHIPPING!

1 full f d

Offering a p
SDR covering 1kHz to 2GHz & up to 10MHz
visible bandwidth. Better still, it'’s “Built &
Designed in Britain”!!

FUNcube Dongle Pro+
ML&S: £179.95

Wideband
SDR
Receiver.
150kHz-
1.9GHz incl
SAW Filters.

with eitl

d port

that is “_,
for

g based on fr

two primary ports, each connected to any of eighr secondary ports,
and is optimised for use as a pair of 1x4 switches or as a single 1x8

switch.

her

or
or time. It has

ANTENNAS

MyDEL JPC-12

Portable Shortwave
Antenna Kit

10m Messi and Paolini
Ultraflex 7 Coax now
included, fitted with 2 x
PL-259's.

£199.95

Diamond D-777

VHF/UHF air band receiving antenna, not for transmitting. 3.4dB on VHF (120MHz) and 5.50B
UHF (300MHz) with an approximate length of 1.7 metres. The antenna is constructed from fibre
glass materials and it is pre-tuned and fully weatherproofed. Mounting components are included.
It's fitted with an SO239 connector, so can be connected to a PL-259 without the need of an
adaptor. Tuned to receive 108-137.975MHz civilian air band, 225-400MHz military air band.

AOR SA7000

Super wide band

base aerial system.

The SA7000 is an ultra-wide range

external receiving aerial with a

useable frequency coverage of 30

{ kHz to 2 GHz - short wave | VHF |
UHF. The aerial is designed for areas
Wwhere space is a problem or when an
"unobtrusive" installation is essential.

.
4

y ML&S: £249.95

AOR DA1500

DA1500 is a multi-purpose
wideband antenna that receives
70 to 1500MHz continuous whilst
being small in size and lightweight.
The antenna is only 92cm high
and attaches to any (non-supplied)
mast from 25 to 50mm in diameter
with the two supplied V-bolts. It is
recommended for places where
space is limited.

ML&S ONLY: £149.95

2 Watch our YouTube

DP Portable Shortwave

4m High Quality Tripod now

to mount worth £118 alone!
Don't forget to add dynema

MyDEL JPC-7

Antenna

included with 5/8" adapter

rope and coax.

£339.95

RRP: £83.94 ML&S ONLY: £66.95

'
|

Diamond D-190/ 1

Super Discone Antenna covering
100 to 1500MHz for receiving
and 144/430/904/1200MHz for
transmitting. Rust-free stainless
steel is employed in major
component parts making the
antenna rust resistant and durable
with 10m cable included.

ML&S ONLY: £81.95

MyDEL Smart Wire Kit

The MyDEL Smart

Wire Kit antenna pack
includes; 132ft of high
quality flex-weave wire,
2x 3 metres of nylon guy
rope and 2x heavy duty
dog bone insulators.

ML&S ONLY: £44.95

Channel on www.MLandS$.TV




Carries the Yaesu genes for true RF performance

B SDR circuit emphasizes Receiving Performance

B Powerful RF Front-End & Low Noise Oscillator
Enable Phenomenal Multi-Signal Receiving
Characteristics*

*RMDR : 113dB+
* 3rd IMDR : 102dB+

*BDR : 127dB+
* TXPhase Noise . —143dBc/Hz

B Band-Pass-Filters dedicated for the amateur bands
to eliminate out-of-band unwanted signals

B Built-in High-speed Automatic antenna tuner
B Effective QRM rejection by Dual-core DSP

*Multi-signal receiving characteristic: 14MHz band/2kHz separation
*TX Phase Noise: 100W, CW mode

B AESS (Acoustic Enhanced Speaker System) with
included 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

M Equipped with the External Display terminal

Eﬂﬂ
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DVI-D digital cable. : r
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+ FT-710AESS includes External Speaker SP-40.
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EELEL 7055440
20

% e

|
Eyg oy —
HF/50MHz 100W {
COMPACT SDR TRANSCEIVER w/ SP-40

FT-770 Aess

Acoustic Enhanced Speaker System
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t was a conflict that gradually

spread across the world, from

border clashes between the Soviet

Union and Japan, to the deserts

of North Africa, the cities and
countryside of Europe, the chilly and vast
spaces of the Eastern Front, to the Far
East and the Pacific. World War Il wasn’t
just a global conflict that demanded total
war from its participants. it saw a new
kind of warfare, a fast moving, all arms,
mobile style of fighting, spearheaded by
legions of armoured vehicles.

Welcome to this special collector’s
magazine, Tanks of WWII, where we take
you through the commanders, tanks,
battles and collectables associated with
the hardware that was developed through
six years of fighting. The Famous Tank
Commanders section includes those who
created successful tank fighting tactics
as well as the generals who planned the
pivotal battles. In Key Tank Battles there
are the clashes at Khalkhin Gol in the
Far East, Hannut in Belgium, Brody on
the Fastern Front, El Alamein in North
Africa, Prokhorovka during the epic
clash at Kursk, Arracourt in France and
the final roll of the dice for Hitler in the
Battle of the Bulge.

The tank features themselves start
with the light and cavalry tanks that
were adopted and developed by various
nations around the world. Here we trace
the development of the hardware, in the
context of the global conflict, as ever
more powerful and heavier tanks took to
the battlefield. By the time the Soviet 1S-2
was rumbling down the streets of Berlin
it was packing a monstrous 122mm main

Welcome

gun that could destroy anything. As well
as the American, Soviet and German
tanks, there are also the contributions
from the British and French, especially
at the start of WWIL and the other

Axis countries of Italy, Hungary and
Japan. Each tank article explains its
development, production and use, along
with technical specs and blueprints.

All the main models are shown, along
with action photos and 3D illustrations.
The technical specifications panel is

for a specific model - either the most
important or the most produced in WWIL
Measurements are in the units specified
by the respective country, so British

are imperial, German are in metric, for
example, though engine power for all is
listed in horsepower (hp) as a common
point of reference.

One thing that did become apparent
though was that as the war progressed
all available materials were used as and
when they became available. As such,
when a new gun and turret, or a new
feature, was introduced, if it could be
retrofitted onto an older chassis that
was in for repair, then it would be. This
can make model identification tricky
but where it was done our writers have
endevoured to point it out.

So, I hope you enjoy this special
collector’s magazine, where you can
discover more about the tanks of WWII,
how they were designed and the men
who fought in them.

Duncan Evans, Editor

Winter 2021 - www.militaria-history.co.uk - 03



’l \l

— —— —

DF Wil

KS

FAMOUS TANK
COMMANDERS

These are the Generals who revolutionised
tank warfare through innovative tactics
and the men on the ground wreaking
destruction on their opponents.

10 Marshal Georgy Zhukov

32 General Heinz Guderian

48 Sergeant Kurt Knispel

74 General George S Patton

104 Senior Lieutenant Dmitry
Lavrinenko

132 Captain Michael Wittmann

150 Staff Sergeant Lafayette G Pool

ALLIED TANKS

Starting with British export tanks that
inspired numerous designs, to the
workhorse of the Allied nations, the
Sherman M4, and the Soviet tanks that
crushed the Germans in the East, the
T-34 and IS-2. This is your guide to the
Allied hardware of WWII with technical
specs, blueprints and 3D illustrations.

BRITISH TANKS

12 Matilda Infantry Support Tank

14 Vickers Light Tank

16 A9/A10/A13 Cruiser Tanks

20 A15 Cruiser Tank Mk VI Crusader
22 A27M Cromwell/Cavalier/Centaur
26 A34 Cruiser Tank Comet Mk IA

AMERICAN TANKS

50 Marmon-Herrington CTLS-4TA
52 M3 Stuart light tank

56 M24 Chaffee light tank

58 M3 Lee/Grant medium tank
62 M4 Sherman medium tank

66 M26 Pershing heavy tank

FRENCH TANKS

34 Renault FT light tank

36 Renault R35 light tank

40 SOMUA S35 medium tank
42 Char B1 bis heavy tank

SOVIET TANKS

76 T-26 light tank

80 BT-7 fast tank

84 T-60/T-70 scout tanks
86 T-34 medium tank
90 KV-1 heavy tank

94 1S-2 heavy tank

KEY TANK BATTLES

Whether it was the Soviets routing the
Japanese in the Far East or the German
blitzkrieg, fast-moving armour with air
and infantry support changed the face of
warfare in WWIL. These are the key battles
where the rumble of heavy metal was a
significant factor in deciding the outcome.

06 The Battle of Khalkhin Gol
Zhukov uses radical tank tactics to
destroy the Japanese in Manchuria.

28 The Battle of Hannut
German armour in Belgium runs
riot against a more numerous, but
disorganised, opponent.

44 The Battle of Brody
Early tank battle on the Eastern

Front highlights importance of all
arms warfare.
68 The 2nd Battle of El Alamein
A British success in North Africa as
Monty finally beats Rommel.

96 The Battle of Prokhorovka
The defining tank battle in the
middle of the epic German-Soviet
clash outside Kursk.

128 The Battle of Arracourt
Following the breakout from
Normandy the Germans try to
stop American forces.

144 The Battle of the Bulge
The final throw of the dice for
Hitler and the German mobile
armoured reserves.
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AXIS TANKS

From the panzers that swept across
Europe to the Japanese in the jungles
of the Far East and the Italian
tankettes of the North African desert,
these are the main tanks of the Axis
nations, with technical details and
blueprints of each one.

GERMAN TANKS
106 Panzer 35(t)

108 Panzer 38(t)

110 Panzer |

112 Panzer Il

114 Panzer lll

116 Panzer IV

120 Panzer V Panther
124 Panzer VI Tiger I/11

ITALIAN TANKS

134 Carro Veloce L3/33 (CV33)
136 Carro Veloce L3/35 (CV35)
138 Carro Armato P26

HUNGARIAN TANKS
140 Toldi light tank
142 Turan medium tank

JAPANESE TANKS
152 Type 95 Ha-Go light tank
154 Type 97 Chi-Ha medium tank

To round off your guide to the tanks of
WWII it’s time to take a look at where
you can take your interest further,

with museums, games, models and
collectable militaria.

156 Tank museums
Some of the best tank museums
from around the world.

158 Tank games
Experience intense armoured
conflict in the World of Tanks
MMO game and others.

159 Tank models
Bring the metal monsters to life
with these scale replica kits.

160 Collecting militaria
Build your own tank militaria
collection with relics, uniforms
and badges.

162 Competition
Your chance to win a pile of
tank-related goodies, all thanks to
Osprey Publishing.

'Designated M4, the new tank evolved from the existing Grant and Lee medium models incorporating a combined percentage
of their best attributes. The Sherman was designed to be the mainstay of the US tank forces.'

Read more on page 62
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The Battle of

Khalkhin Gol

he source of the Khalkh

or Halha river lies in the

western slopes of the Greater

Khingan mountain range of

Inner Mongolia, and in part
forms the boundary between China and
the Mongolian Republic. Between May
and September of 1939, the Imperial
Japanese Army was locked in combat with
the Soviet Red Army as part of a series of
territorial disputes that boiled over into

outright conflict and the use of armour on
the battlefield.

The Japanese maintained sizeable forces
both in Korea and east of Mongolia in
Manchukuo where the Kwantung Army
existed as the power base of the Japanese-
imposed puppet government of the former
Manchurian state.

During the 1930s Japanese military
and political doctrine focused on a
strategy known as Hokushin-Ron or the

road to northern expansion. This concept

considered Mongolia, the eastern Soviet

maritime ports, and Siberia as Japan’s

geographical sphere of interest which would

create a buffer zone against the Soviets.
The source of the ongoing dispute

was the geographical demarcation of

the border which the Soviets claimed

was located at the village of Nomonhan,

15 miles east of the Halha River. The

Japanese considered the river itself to be
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the border and small-scale incidents had

continued during the 1930s.

Throughout May of 1939 a series of
Japanese provocations escalated into
fighting and what would become known
as the Khalkhin Gol incident to the Soviets
and the Nomonhan incident in Japan.

On 14 May, elements of the Japanese
23rd infantry division mobilised, supported
by aireraft, with the first indecisive clash
occurring over the days of 28 and 29
May 1939. The Japanese reorganised and
ground forces were bolstered by additional
reserves bringing regional strength to
20,000 troops supported by 112 artillery
pieces under the command of Lieutenant
General Komatsubara.

It is a measure of the seriousness with
which Josef Stalin viewed the situation that
he despatched General Georgy Zhukov in
early June to take command of Soviet and
Mongolian forces at Khalkhin Gol.

The sparse ground cover initiated

V Soviet fast tanks and light tanks at Khalkhin Gol

an immediate struggle to secure air
superiority with the Japanese holding a
distinet advantage. Deploying the recently
introduced Nakajima Ki-27, flown by
veterans of the air campaign in China,

the Japanese quickly gained the initiative.
Although lacking in speed and rate of
climb the Ki-27 had extremely low wing
loading enabling exceptional turning ability
and initially proved superior to its Soviet
Polikarpov 1-15 and I-16 adversaries.

In an urgent attempt to stem the
catastrophic losses, Soviet air command
transported six squadrons of upgraded
Polikarpov fighters, totalling 100 aircraft,
to the East accompanied by additional
pilots, veterans of the Spanish Civil War.
As the conflict progressed the Red Airforce,
equipped with improved aircraft and
experienced crews, began to reverse the
tide of battle. Combat casualty analysis
of the period reveals that while 10%

of total Japanese air losses occurred in

May, by August that had risen to 50%,
causing considerable tension between
the Kwantung Army and Japanese high
command in Tokyo.

On the ground, Zhukov’s most
challenging task was the logistical supply
of the large Soviet defensive forces
along the Chinese border. Organised
by the extremely able General Grigori
Shtern and transported via the Trans-
Siberian Railway to Chita, supplies of
food, ammunition, fuel and equipment
were trucked over 800 miles south to the
combat zone.

Changing Japanese fortunes in the air
war provoked a two-pronged ground
assault commencing in July. The attack
on the southern flank was to be led by
Lieutenant General Masaomi Yasuoka,
commanding a mechanised brigade which
would force the Red Army back while the
northern flank would cross the river and
attack south behind the retreating Soviets,
cutting them off.

While the tactical planning was both bold
and ambitious, the supporting organisation
was not. The mechanised brigade intended
for the southern prong of the assault was
still in the process of being formed with
only one of the three tank regiments of the
prospective brigade being combat ready.
The brigade’s infantry and artillery units
had not yet been integrated and supplies of
the new Type 97 medium tank proposed to
spearhead the attacks had not materialised

BATTLE STATS

BELLIGERANTS
Soviet Union Japan
Mongolia Manchukuo

COMMANDERS

Georgy Zhukov Masaomi Yasuoka
L Michitaro
Grigoriy Shtern ot

Men: Men:
61,860-73,961 20,000-30,000
Tanks: 498-55 Tanks: 7

Armoured cars:
385-450

Aircraft: 900+




TANK COMMANDERS

eorgy Zhu

oming from a poor, peasant
family in Western Russia,
Georgy Zhukov was
determined to rise above his
station. He completed three
years of primary education at home
before being apprenticed as a furrier to
his uncle in Moscow. While working in a
shop all day he managed to fit in classes
at night school and undertook reading
sessions with his cousin on the topics
of mathematics, science, geography,
Russian and German languages. As
World War I raged he was conscripted
into the 10th Dragoon Novgorod
Regiment in the Imperial Russian Army,
seeing action against German forces at
Kharkiv. He was wounded in battle and
awarded the Cross of St. George twice,
before being promoted as an NCO in
1916. However, it was after the 1917
October Revolution that his star really
began to ascend. Zhukov joined the
Bolshevik Party and fought in the Civil
War, in the Second Cavalry Brigade
and 1st Cavalry Army. He completed a
training course for officers in 1920 and
was duly commissioned.

In the years between the two world
wars Zhukov immersed himself in
the new tactics of mobile warfare,
taking every opportunity for education
including graduating from the Frunze
Military Academy.

His background of poverty and loyalty
to the Party, plus a career in the Cavalry,
stood him in good stead during Stalin’s
Great Terror purge. By 1938 he had risen

to become Deputy Cavalry Commander

of the Belorussian Military District so
when Japan’s Kwantung Army escalated
a border clash into a full scale war he
was the man Stalin turned to. Zhukov
was given command of the First Soviet
Mongolian Army Group, facing around
80,000 men with 180 tanks and 450
aircraft. Now Zhukov’s education in fast-
paced, all-arms warfare came to fruition.
At the Battle of Khalkhin Gol he organised
what looked like a traditional frontal
assault, but in reality concealed twin
pincer movements of two tank brigades
supported by artillery and infantry. The
battle was a stunning success, ensuring
Japan no longer looked to the north for
expansion. It also cemented Zhukov’s
reputation and he was duly promoted to
the rank of General.

After coming out top in a brace of war
games on the new Soviet border, late
in 1940, it seemed like Zhukov could

BACKGROUND INTFO

Marshal of the Soviet
Union

kO s Words: Duncan Evans

Russian

| 1/12/1896-18/6/1974

Hero of the Soviet Union;
Order of Lenin; Cross of
Saint George,

Battle of Khalkhin Gol;
Operation Uranus, relief
of Stalingrad; Battle of
Kursk; Battle of Berlin;
accepting Germany’s
surrender

i

A Stalin’s General - Zhukov was featured inside the
American magazine Life in 1944

A Zhukov and Ivan Konev during the Battle of Kursk,
in 1943

do no wrong. In February 1941 he
became Chief of the Red Army’s General
Staff and was elected to the Central
Committee of the Communist Party. The
following month he became the Deputy
People’s Commisar for Defence.

In June 1941 the Germans invaded
and after clashing with Stalin over
tactics he was removed from his Chief of
Staff role and sent to the Reserve Front.
However, here he oversaw the Yelna
Offensive, the first Soviet victory against
the Germans, before taking charge of
the defences of Leningrad and Moscow.
With both cities saved he was dispatched
to Stalingrad to take charge of the
defence and plan the counteroffensive
that destroyed the German Sixth Army.
On 18 January Zhukov was promoted
to Marshall of the Soviet Union where,
together with Aleksandr Vasilevsky, he
planned the in-depth defences at Kursk
and the massive counteroffensive which
finally ended the German threat on the
Eastern Front.

With the Soviet Union now on the
offensive, Zhukov became commander of
the 1st Belorussian Front which crushed
the German defences on the Vistula and
sealed the end of the Third Reich in
the Battle of Berlin. Zhukov was given
the honour of personally accepting the
German Instrument of Surrender in

Berlin on 8 May 1945. @

10- www.militaria-history.co.uk - Winter 2021



¥ Two Matilda Il Mk Ils advancing
during Operation Compass in early
1941. Note the Besa MG is missing on
the leading tank

'V Wehrmacht Officers sitting on a knocked
out Matllg.la 1l Mk I in France 1940

‘Matilda Infantry
Support Tank

iile the famous British
Matilda tank was widely
used by the Allies
throughout WWII its
origins and development
can be traced back to mid 1930s, with the
A11 (Matilda I) being designed by Vickers
Armstrong and the A12 (Matilda II) by
the Royal Arsenal at Woolwich separately.
Unfortunately, due to financial restraints
caused by the 1929 stock market crash,
a bad decision was made to manufacture
two versions of slow moving battle tanks,
the theory being that they could support
an infantry attack on enemy defensive
lines. This archaic WWI tactic was a
mistake, which the British Expeditionary
Force would discover to its cost during the

‘ehrmacht blitzkrieg of 1940.

When the two prototypes were originally
designed they were designated the A11 and
A12 Infantry Support Tank. The smaller
A11 had a two-man crew and it was fitted
with one Vickers heavy MG and a Ford V8
engine. Fortunately only 140 Mk I were
ever produced. Furthermore, many were
either destroyed or left behind in France
at Dunkirk and production of the obsolete

A11 was completely halted in August 1940.

Although the A12 Infantry Support
Tank had a similar visual appearance to
the A11 Mk I tank, it was actually derived

from another prototype known as the
Vickers A7 medium tank which never
went into production due to mechanical
faults within the design.

In 1936 the first working prototype
A11 was delivered for testing, at the
same time the A12 Infantry tank was also
being developed. It was armed with one,
quick firing 2-pounder gun along with a

fickers .303 heavy MG. At the time the
idea to fit a two pounder gun was heavily
criticised as the tank lacked the capacity
to fire an effective high explosive round.
Unfortunately, despite the criticism, it was
fitted to the tank as standard.

Later in that same year the Vulcan
Foundry based at Newton le Willows in
Cheshire produced two wooden mock-ups,
along with two mild steel prototypes. These
were inspected in 1937 and, by April 1938,
the first A12E1 Matilda Il was delivered for
testing. Although the 1,000 mile trial run
was satisfactory some improvements were
required to the gearbox and suspension.

In 1938 a large order was placed with
the Vulcan Foundry. However, it was soon
realised that one company would not be
able to cope with the amount of tanks
required, therefore a number of other
factories were also employed throughout
the production period, including the

well known Harland & Wolff in Belfast.

Production was slow and by 1940 a
total of 380 Matilda Mk II had been
completed. In late 1940 the Matilda II
went through a series of improvements
to the engine and armament and it was
fitted with a 7.92 BESA MG.

At 26t the A12 Matilda was twice as
heavy as the earlier A11 Matilda and it
required two, linked AEC diesel engines
that were used on London buses. It was
fitted with the same Bell type suspension as
used on the A7 Vickers medium tanks. The
Matilda II used a complex Wilson epicyclic
six speed gearbox which was powered by
compressed air. Steering was provided by
Rackham steering clutches, which sent the
power to the rear drive sprockets.

The hull of the Matilda and the turret
were mainly cast pieces, but two turret
top panels were manufactured as separate
parts. The cupula was fitted on the right
and the loaders hatch on the left. The
turret worked using a hydraulic power
system. The turret was designed in order to
accommodate the main gun and a coaxial
machine-gun, along with positions for the
gunner, loader and commander. Overall the
Matilda was heavily armoured with 78mm
at the front and 25mm side-skirts, which
was highly effective untl the end of 1941.

During the battle for France the RTR
deployed 58 Matilda [ and 16 Matilda
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ALLIED TANKS

MAT

IT during the counter-attack at Arras on
21 May 1940. Initially the 7th Panzer
Divisions anti-tank guns could not
stop them until Rommel turned the
infamous 88mm anti-aircraft guns on
them and the surviving tanks withdrew
from the battlefield.

Matilda II tanks were sent to Egypt in
1940 and they performed well against
the Axis tanks during the Western Desert
campaign from 1940 until late 1941,
where the Matilda became known as the
Queen of the Desert. Fortunately, when
the Germans were sent to North Africa,
in early 1941, the 21st and 15th Panzer
divisions were still using early Panzers,
all of which had problems penetrating
the Matilda’s thick armour. Rommel had
to use Luftwaffe troops with the highly
effective 88mm anti-aircraft gun again to
stop the advancing Matildas.

A The blueprints of the Matilda Il Mk lla,
the most common model

ILDA INFANTRY TANK MODELS

The Matilda series of tanks began with the A11 Matilda | prototype in 1936

<ATIET
Matilda Mk
I: This early
prototype tank
- featured one
,| Ford V8 70bhp
petrol engine
and a Vickers
MG

A Matilda Il Mk

1IA*: The standard
version featured
the Besa 7.92mm
MG and the more
powerful 94hp
twin Leyland
diesel engines

By late 1941 the Matilda was considered
obsolete and replaced by the Valentine.
However, a special version known as the
Scorpion was fitted with a flail to clear
enemy minefields during the battle of
El Alamein in 1942. Some 900 of the
remaining Matilda II were shipped to the
Red Army in 1942 and some saw limited
use during the battle for Moscow. However,
they were deemed unsuitable for frontline
use as they were too slow and no match for
newer upgraded Panzers.

Despite its known flaws the Matilda I
was successfully used in various versions
and the Matilda Il Mk V Frog version
proved to be very useful in the Australian
campaign in Asia against the Japanese. H

Crew: 4

Weight: 25.5t

Length: 18ft 5in

Width: 8ft 6in

Height: 8ft 3in

Engine: Twin Leyland diesel
engines 94hp

Top speed: 15mph road
9mph off-road

Range: 160 miles

Front armour: | 3.14in

Firepower: QF 2-pounder gun, 1 x

coaxial BESA 7.92 MG

4A12E1
Matilda Il

Mk I: This

A12 prototype
featured six mud
chutes twin AEC
87bhp engines
and a Vickers
heavy MG

A Matilda Il
Mk IV/V Frog:
This Australian
conversion was
equipped with
a flamethrower
and was
deployed in
Borneo in 1945
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